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INTRODUCTION

INTRODUCTION

INTRODUCTION
GIS STRATEGIC PLAN
The Scope of Services for this project identified the need to review and assess the enterprise
GIS and then develop a strategic planning framework that outlines recommendations, methods,
and strategies for achieving the GIS Program goals and objectives. The creation of goals for the
framework document required an extensive amount of information gathering to understand
current successes, needs, gaps, and opportunities. Based on the identified GIS needs at the City
of Wilmington, an alternative system design was developed to better meet the City’s needs and
a corresponding five-year tactical plan developed that recommends items to be implemented
each year along with associated costs.
The following sections describe the general findings developed for the City of Wilmington’s GIS
Strategic Plan:
1. Phase I:
•

Needs Assessments

2. Phase II:
•

Governance

•

Data Assessment

•

GIS Software Solutions

•

System Architecture

•

Training and Education

3. Phase III:
•

Five Year Tactical Plan of Action

i
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1.

EXISTING CONDITIONS

2.

NEEDS AND DESCRIPTIONS

3.

MULTI-TIER GIS APPLICATION USE

Existing Conditions
This Need Assessment will examine the GIS needs of the City Attorney’s Office.
The City Attorney’s Office is responsible for:
•

Providing legal advice to the Mayor, members of the City Council, City Manager, and to each of the
City’s Departments

•

Advocating on the City’s behalf in federal and state courts, the General Assembly and before quasijudicial bodies

•

Reviewing contracts that the City enters each year and advises employees administering those
contracts as issues arise

•

Representing the City’s interests in working with property owners, contractors, private citizens, and
others who raise concerns about the City’s actions

Staffing for the Department consists of five attorneys, three paralegals, and two administrative assistants.
The City Attorney’s Office is currently a nominal
consumer of GIS. However, many of the issues for
which the Office has oversight have geographic
components that lend themselves to mapping and
visualization. Currently, the City Attorney’s Office has
access to, and uses, the City’s intranet GIS portal
CityView. Staff utilizes CityView for various tasks in
collaboration with other departments. Many of

Wilmington’s Who Maintains My Street? Map

these uses are tasks such as preparing legal documents for Stormwater, property acquisition, lease
management, street dedications, and code enforcement cases. Staff noted in departmental interviews that
they access deeds on the New Hanover County website and then print city maps which display street
information. Staff utilizes CityView for zoning information, as well as to look up property encroachment
information. In addition to CityView, staff occasionally access the public-facing “Who Maintains My Street?”
ArcGIS Online web map. Other software the City Attorney’s Office uses includes Microsoft Office, the New
Hanover County Register of Deeds and Tax Office websites, NC Courts for citations, court dates, officer court
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dates, and to determine what cases officers have. Staff also uses the financial component of HTE for
collections.
There are generally three tiers of GIS users. A Tier 1 - Flagship GIS user typically conducts GIS
administration and coordination at the enterprise level, has access to a fully functioning GIS toolset to
create and maintain enterprise data, and manages the enterprise database. A Tier 2 - Analytical GIS user
focuses on data analysis, complex querying and data modeling, along with department level data
maintenance. A Tier 3 - Browser GIS user requires only general browsing GIS data functions to create
reports, query standard data sets, create tasks like mailing labels, and produce maps.
The table below summarizes the current GIS staffing and or GIS usage in the City Attorney’s Office. Type
represents the current level of GIS experience based on job requirements and GIS usage can be
categorized as Limited, Moderate, or High (i.e. frequency of use), and Primary Tools describes what tools,
or how GIS is used, to carry out GIS functions.

Type

Current GIS Usage
Number of Users
GIS Usage

Primary Tools

GIS Flagship
(Tier 1)

0

N/A

None

GIS Analytical
(Tier 2)

0

N/A

None

GIS Intranet Portal
(Tier 3)

3

Medium

CityView, Who Maintains My Street?
Web Map
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Needs and Description
GIS Data Creation and Access
The City Attorney’s Office should expand their access and use of
GIS and its complementary technologies. One of the most
significant benefits that staff will realize from the further
implementation of GIS and complementary technologies is
increased and improved access to information. Staff will be able to
further understand relationships between different types of data
in a spatial context, thereby improving decision-making. The City
Attorney’s Office must work with the GIS staff in IT to access
necessary data layers. A key need identified by City Attorney
personnel is increased and improved access to shared GIS data
within the City. A list of the layers desired by the City Attorney’s
office is included below. Some of this data is already available in the City, and staff just needs access.
Other data needs to be created or accessed via integration with disparate business systems.
Desired data includes:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Easements – water & sewer, as well as access easements (existing)
Encroachments (desired)
Zoning (existing)
Powell Bill Layer (existing)
location, type, and maintenance status of alleyways
street closures (existing as a web map)
Rights-of-way and associated maintenance status (existing)
Parcels (existing)
Chapter 19 Litigations (desired)
Nuisance violations (desired)
Consent judgments as they are filed (desired)
Litigations – internal only (desired)
Open litigations (desired)
Code Enforcement Citations – internal only (desired)
Condemnations (desired)
Tax Collection (desired)
Lien information from finance system (desired)
Locations of City-owned properties (existing)
City Leases (desired)
Street Dedications – official acceptance (existing, but need to link to recorded documents)
Zoning History Layer (existing)
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Staff should periodically work with GIS staff to review the City’s Master Data List to ensure they have
access to needed data. The City Attorney’s Office should be able to access any available data the City
owns.

GIS Intranet Portal
The GIS Team provides a few GIS portals used by City Attorney staff (CityView, Who Maintains My Street).
The City Attorney’s Office has access to the intranet GIS data browser and uses it to conduct basic spatial
analysis, to produce maps, and
to assist in day-to-day activities.
These applications are useful
but don’t meet all the GIS needs
of the department. As the City
GIS

effort

matures

and

additional staff resources are
added it would be beneficial to
create targeted portals for the
various

City

departments.

Code enforcement case information accessed via an ArcGIS Online
Web Map
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Ideally, the City Attorney’s Office would have access to a web-based portal that contains specific data and
functionality including:
Key functionalities include
•
•
•
•
•
•
•

Easements are linked to plat book and page
Link from parcels to online deed record
Want to link to County deeds site
Owner info plat book & page tied to parcels
If a business was shut down and tries to apply for an ABC permit it would show a red flag
Determine whether or not properties have open code enforcement violation cases
Deed plotting

Staff in other departments noted that many of these functionalities, and access to this data, are desired
across the entire organization. GIS staff should work to develop the above mentioned functionalities and
make these available to the departments it would benefit. The City’s GIS intranet portals could be
developed through the Esri Web AppBuilder, software the City already owns.
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GIS Training for Department Staff
It is important that City Attorney staff understand the basic uses of GIS and can use the intranet portal for
various needs. Therefore, City Attorney staff should attend educational seminars offered by the City that
deal with general topics to gain a basic understanding of GIS concepts. In addition, training on the use of a
City-wide intranet portal and/or any City Attorney specific intranet portal that is developed is also
recommended.
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Multi-Tier GIS Application Use
The pyramid and table below outlines the anticipated “Tiers of GIS Use” within the City Attorney’s Office.
All are color coded by the level of desired GIS application use. As defined in the Tiers of GIS Users table,
a Tier 1 user is a Flagship GIS user who has access to a fully functioning GIS toolset. A Tier 2 Analytical
user focuses on data analysis, in addition to general browsing capabilities. A Tier 3 Portal user requires
only general browsing GIS data functions. Staff in the City Attorney’s Office will consist mainly of tier 3
users, who use their GIS intranet Portal to consume GIS data. The table below recognizes that the three
paralegals and two administrative assistants are good candidates to use the GIS for information retrieval.

Group

Tier 1 –
Flagship

Tier 2 –
Analytical

Tier 3 –
Portal

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

TIERS OF GIS USERS
Activity
GIS Administration
Data Maintenance
Data Conversion and Creation
Spatial Data Management
Technical Support
Coordination
Data Maintenance
Analytical functions/Geoprocessing
Complex queries
Modeling
Use of desktop extensions
High-quality map production
Browsing/Look-Up
Standard Reports
Simple Query
Map Production

User Pyramid

Tier 1
Flagship

Tier 2
Analytical
Tier 3
Portal

0
0
5
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Existing Conditions

The City of Wilmington operates as a Council-Manager form of government. The City Manager guides the
day-to-day operations of the City and is the leader of all 11 City Departments and around 1,000 employees.
The City Manager works closely with the Mayor and City Council to implement the Council’s policies and
directions. There are two Deputy Managers, who divide up supervision of the City departments, as well as
administrative staff members. Communications, the Budget Office, Internal Audit, Economic Development,
and Legislative Affairs are also housed in the City Manager’s Office. This Needs Assessment will focus on
the needs of the City Manager and his immediate staff, as Economic Development, and the Budget Office’s
GIS needs were addressed in other Needs Assessment documents.
During departmental interviews, the City Manager spoke of the need to promote GIS as one of the
centerpiece technologies in the City. He noted that there are a lot of creative people working for the City
who have developed and introduced a number of exciting initiatives related to GIS. However, the
organizational structure is lacking because the City has grown ad hoc in response to needs instead of
structured, planned growth. Because of the geospatial nature of so many of the City’s operations, GIS
should be the lens through which other technology systems are viewed. The City Manager noted that the
Council has backed a number of initiatives to advance the City technologically, but also mentioned that
organizational changes need to occur to accommodate this progress.
Currently, the Deputy City Manager over Public
Services is the only member of the City Manager’s
immediate staff to use GIS. He uses GIS tools for
general

mapping

purposes,

Stormwater

infrastructure management, and to track Capital
Improvement Projects. The Deputy City Manager
works closely with the GIS Manager in Stormwater
to prepare documents sharing Capital Improvement
Project details for City Council retreats. The
Stormwater GIS Manager produces these reports in
collaboration with staff in the Budgeting Office.

DEPARTMENTAL NEEDS ASSESSMENTS | 8

The pyramid and table below outlines the current “Tiers of GIS Use” within the City Manager’s immediate
staff. Currently, the Deputy City Manager over Public Services is the only member of the City Manager’s
Office that regularly uses GIS. He currently uses CityView, accesses and edits the ArcGIS Online CIP map,
and uses ArcMap to complete GIS tasks. All are color coded by the level of GIS application use. As defined
in the Tiers of GIS Users table, a Tier 1 user is a Flagship GIS user who has access to a fully functioning GIS
toolset. A Tier 2 Analytical user focuses on data analysis, in addition to general browsing capabilities. A Tier
3 Browser user requires only browsing GIS data functions.
Current GIS Usage
Type
GIS Flagship
(Tier 1)
GIS Analytical
(Tier 2)
GIS Browser
(Tier 3)

Number of Users

GIS Usage

Primary Tools

0

None

None

1

Occasional

CityView, ArcMap, ArcGIS Online

0

None

None
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Needs and Description
GIS Intranet Portal
Wilmington should seek to deploy a next generation GIS intranet GIS portal developed using pre-existing
tools such as the Esri Web AppBuilder. This application will serve as the primary GIS application for almost
all City staff and will enable general staff across the entire City to accomplish about 90% of their GIS tasks.
Web AppBuilder is a suite of powerful, user-friendly, end-user applications that allows for ease of
customization, widget development,
and is platform neutral (compatible
with

desktops,

tablets,

and

smartphones). This solution would
allow

Wilmington

to

leverage

software that they are already paying
for and not have to acquire a third
party solution that will require support
and maintenance. It also allows for the

Viewing Development Agreements via a GIS Browser

development of specific portals for individual departments, so staff only has access to the layers and data
they need.
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Use GIS to support the City Strategic Plan
On June 2016, the Wilmington City Council adopted a Strategic Plan to guide the City from 2017-2020. The
Strategic Plan identifies six broad focus areas along with action steps and community outcomes. The
desired community outcomes of each of these focus areas can be achieved with the assistance of GIS. In
many instances, staff are already using GIS to assist in achieving these goals. Below are each of the focus
areas and a brief description of how GIS can help the City reach its goals:
Create a Safe Place – “The City will create a safe, inclusive community with neighborhood/area based public
safety and support services.”
The City of Wilmington has already begun to see how GIS can be used to make the Community safer. Both
the Fire and Police Departments map calls to identify high volume areas and make necessary changes and
reallocate resources to ensure safety. Additionally, staff have used GIS and associated tools to make the
determination to close a fire station while still maintaining the same quality and level of service.
Support Efficient Transportation Systems – “The City will advocate for, develop and maintain diverse modes
of transportation needed for an inclusive, connected community. A complete transportation system includes
motor vehicles, mass transit, pedestrian, bicycle and other transportation modes operating in a unified and
complementary manner that increases mobility and regional connectivity.”
GIS can be used for in variety of ways to support the City’s transportation initiatives. Recommendations
were made in the Economic Development Needs Assessment to create a public parking map identifying
downtown parking initiatives with real-time parking availability data. One of the most pressing needs
related to transportation is to relay
information about various services or
optimal use of existing infrastructure. This
could be achieved through Story Maps or
other public-facing maps and applications
to display up-to-date information about
available transportation services from bus
routes and stations to greenways and bike
paths.

Bicycle Facilities and Trails Map available on the City’s
website

DEPARTMENTAL NEEDS ASSESSMENTS | 11

Foster a Prosperous, Thriving Economy “The City will promote opportunity and prosperity by fostering
sustainable, regionally coordinated economic growth and development strategies for creating jobs, building
a strong workforce, facilitating commerce and business vitality.”
As discussed in the Economic Development Needs Assessment, there are a number of GIS related tools
available for Economic Development staff. Esri produces two demographic related applicationsCommunity Analyst and Business Analyst (which PDT staff already use and would also assist staff in
Economic Development), that could be used to develop targeted marketing and identify key characteristics
of the City’s available workforce. Additionally, Esri Story Maps can be created to highlight all the City has to
offer as a community.
Promote Culture, Art, and Public Spaces – “The City will provide unique, creative open space, parks and
community facilities integrated with arts and cultural activities for all.”
In a city with as many cultural, artistic, and environmental assets as Wilmington, the need to highlight and
bring attention these assets is essential. The GIS staff in the City already has applications and maps on the
City’s

website

highlighting

the

Riverwalk and a Parks Locator Map
for residents to identify parks and
their recreational opportunities. A
previously mentioned tool, Esri Story
Maps, could be used in conjunction
with these applications to further
highlight
scene.

Wilmington’s

cultural

Esri Story Map for a public art walking tour

Engage in Civic Partnership – “The City will build and improve partnerships, collaborations and relationships
with all stakeholders, including our citizens and public and private organizations.”
As discussed below in more detail, there are a number of GIS tools available today to promote citizen
engagement and partnership. GIS can be used to gather citizen feedback and promote public involvement,
as well as analyze the efforts of local community organizations.

DEPARTMENTAL NEEDS ASSESSMENTS | 12

Provide Sustainability and Adaptability – “The City will protect and preserve our natural resources with
quality design for the built environment. The City will make strategic decisions focused on the long‐term
financial, physical and social health of the entire City to enhance our ability to respond to changing economic
and demographic conditions. Our actions will be based on a shared commitment to inclusiveness, equity
and continuous improvement.”
As discussed above in Existing Conditions, GIS should be the lens through which other business and
technological systems’ data are viewed. When all systems are integrated and all data can be seen in one
viewer, staff are better informed and can make better decisions. Using GIS as an all-encompassing tool
ensures that staff can act in the best interest of the City when analyzing asset and infrastructure status.

Story Maps
The GIS staff at the City of Wilmington have
done a good job of creating and publishing GIS
web maps for a variety of purposes. Staff noted
that several of the maps are widely used,
showing that they are providing a good service
to residents in the City. Another tool that could
be deployed in addition to the existing maps and
applications are Esri’s Story Maps.

Example of a Story Map used to identify attractions
located along a waterfront

Story Maps are configured to allow users to find information in a very intuitive and user-friendly fashion.
Story Maps are targeted to the information staff desire to share and are designed to be easy-to-use. The
goal with Story Maps is to present key data sets to the public without the need for training and to be able

DEPARTMENTAL NEEDS ASSESSMENTS | 13

to get to pertinent data within a few clicks. Story Maps could be developed to publicly share information
regarding a number of purposes- Capital Improvement Plan information, Historic District, Recreational
Opportunities, promote the Cape Fear waterfront or promote the Film Industry/tourism opportunities.

Mobile Solutions
During interviews, the City Manager stressed the desire to
implement more mobile solutions. For GIS, this means both
maps and applications that can be used by mobile devices such
as smartphones and tablets to consume GIS data in the field,
as well as edit and manage data via mobile tools. Currently,
the City of Wilmington does not have a mobile device management policy. This hampers the ability to use
mobile devices in the field for GIS. IT staff are developing a plan, and once it is implemented, staff should
begin using mobile devices to collect, edit, and view GIS data. Collector for ArcGIS is a mobile data editing
tool that is already being used incrementally by the Fire, Engineering, and Public Services departments, but
could provide tremendous value across multiple City departments. Parks and Recreation staff could use
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Collector for ArcGIS to edit geospatial asset data, while staff in Code Enforcement could use an ArcGIS
Online intranet GIS portal to access GIS data on site, something already done in Public Services and Parks.
This increases efficiency as staff can edit or consume data in the field instead of having to rely on paper
maps and editing data back in the office.

Citizen Engagement Tools
GIS is no longer just a tool used to maintain public infrastructure lines, assist public safety, or prepare maps.
Today, GIS can be utilized for dynamic tasks by harnessing the power of the community. Technology
advancements in the last five to ten years have given people the ability to connect their governments in
ways that were not even imaginable in past decades. The advent of smartphones and tablets gives residents
the opportunity to reach out and share community-related information with government officials. There
are a number of GIS crowdsourcing applications available to further leverage the technology with citizen
engagement around various community aspects.
Esri’s Crowdsource Reporter and Crowdsource Manager provides mobile applications for users as well as a
mapping application for staff. Crowdsource Reporter provides a platform for residents to submit problems
or observations about the City. Crowdsource Reporter
is optimized for smartphone use but can be used on
tablets

and

desktop

computers.

Crowdsource

Manager is the application for the City to collect and
observe the data from Crowdsource Reporter. Social
Media data can also be incorporated into Crowdsource
Reporter. It is possible to integrate Crowdsource
Manager into the City’s Work Order Solution, so tasks

Esri Crowdsource Reporter and Manager

that come in through Crowdsource Reporter can be assigned to the appropriate field crews and the issue
can be resolved quickly.
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Note: City Attorney staff noted apprehension with the use of crowdsource submission tools regarding
liability. Staff should work collaboratively with the City Attorney’s Office to ensure all legal considerations
are discussed.

Training
Several recommendations have been made for staff to adopt new technologies and applications. While
most City Manager staff will only be utilizing intranet portals, they will still need to be trained on how to
access and utilize the applications. The Deputy City Manager that currently uses ArcMap should continue
to use it for Capital Improvement Project purposes. Most of the training could be conducted in-house by
GIS Staff.
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Multi-Tier GIS Application Use
The pyramid and table below outlines the projected “Tiers of GIS Use” within the City Manager’s Office. All
are color coded by the level of desired GIS application use. As defined in the Tiers of GIS Users table, a Tier
1 user is a Flagship GIS user who has access to a fully functioning GIS toolset. A Tier 2 Analytical user focuses
on data analysis, in addition to general browsing capabilities. A Tier 3 Portal user requires only general
browsing GIS data functions. Ideally, with more training and education as to how GIS can be used, more
staff in the City Manager’s Office will become Tier 3 Portal users in addition to the Tier 2 Deputy City
Manager.

Group

Tier 1 –
Flagship

Tier 2 –
Analytical

Tier 3 –
Portal

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

TIERS OF GIS USERS
Activity
GIS Administration
Data Maintenance
Data Conversion and Creation
Spatial Data Management
Technical Support
Coordination
Data Maintenance
Analytical functions/Geoprocessing
Complex queries
Modeling
Use of desktop extensions
High-quality map production
Browsing/Look-Up
Standard Reports
Simple Query
Map Production

User Pyramid

Tier 1
Flagship
Tier 2
Analytical

Tier 3
Portal

0
1
2
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Existing Conditions
This Need Assessment will examine the GIS needs for the Code Enforcement and Community Development
Divisions in the Community Services Department. The Parks and Recreation Division Needs Assessment is
separate.
Code Enforcement promotes health and safety by enforcing Wilmington’s ordinances concerning junk
vehicles, structures, and property maintenance codes. Code Officers participate in educational outreach
programs throughout the City at neighborhood associations meetings such as Keep America Beautiful, the
Latino Festival, UNCW’s Community Relations Task Force, among others. The Code Enforcement Division
consists of six staff members- a Chief, an Administrative Assistant, and four Code Enforcement Officers.
Each Officer is responsible for a geographic district. The Code Enforcement Division handles between 5,000
– 6,000 cases annually, with each Officer handling roughly 1,200 cases.
The Code Enforcement Division uses the Wilmington’s CityView GIS intranet browser for a variety of
purposes including viewing plots, parcel data, tax records, and has used it to create mailing labels in the
past. Staff uses SunGard Public Sector’s Code Enforcement component to keep code enforcement records.
Code Enforcement staff have mobile devices in the field but do not have the ability to access CityView in
the field without VPN access.
Community Development supports the City by collaboratively working with numerous community-based
organizations that serve at-risk youth, elderly, homeless, victims of abuse and neglect. The Division is
responsible for administering Housing and Urban Development (HUD) and Community Development Block
Grants (CDBG) grants in the City. Additionally, Community Development manages a Housing Rehabilitation
Loan Program to address housing repairs, improvement and/or remove health and safety hazards of lowto-moderate income homeowners in the City. Community Development consists of six staff members- the
Community Services Director, a Community Development & Housing Planner, two Community
Development Analyst, a Housing Financial Counselor, and a Rehabilitation Specialist.
Staff in Community Development rely on CityView to access property data. Community Development relies
on GIS-savvy staff members in other Departments such as Planning, Development, and Transportation
(PDT), or GIS staff in IT to assist them in making maps for presentations. At one point, Community Services
had an in-house GIS Analyst, however that person moved to another Department and was not replaced.
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Community Development staff do access US Department of Housing and Urban Development (HUD)
published GIS demographic data via ArcGIS Online maps. Staff also rely on Google Earth Pro to prepare
HUD Environmental Assessments. Housing staff use Calyx Point for its loan processing software and manage
loans through the City’s Sungard software. Staff also discussed a desire for a rehab project software such
as Rehab Pro Direct by Happy Software.

ArcGIS Online Census maps created and published by HUD

Type

Current GIS Usage
Number of Users
GIS Usage

Primary Tools

GIS Flagship
(Tier 1)

0

None

None

GIS Analytical
(Tier 2)

0

None

None

GIS Browser
(Tier 3)

12

Daily

HubMap, FDM
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NEEDS AND DESCRIPTIONS
GIS Intranet Portal
Community Development staff should access all of their
needed data through a GIS intranet portal specifically
configured for Community Development and Code
Enforcement staff. This portal will have custom queries,
reports, and data that allow Community Services staff
to quickly gather needed information. All of the data
listed in the “Data Development” section would need
to be accessible via this portal along with the ability to
perform custom queries and develop maps and reports.
Providing personnel with access to maps and GIS data while working in the field is an important part of
maintaining an enterprise GIS. By combining hardware, software and data that are designed to be explored
and manipulated away from the office, Code Enforcement Officers or Housing staff can realize benefits of
GIS while away from their workstations. Implementing mobile devices, software, and GIS data into the GIS
enterprise will give staff tools to perform address searches, query parcel attributes for completing code
violation reports, property information, parking, and identify restricted areas.
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Code Enforcement Tools- Code Violation
Code Violation is a configuration of Collector for
ArcGIS and Operations Dashboard for ArcGIS for
code enforcement officers to collect and monitor
violations and related inspection information. It
provides staff the ability to access violation and
inspection information in the field for enhanced
workflows and improved communication. Code
Enforcement Officers would be able to edit case
data in the field and map all cases. The
Operational Dashboard could be used by the

Code Violation allows Code Enforcement Officers to
track and submit data in the field.

Code Enforcement Manager to view and track case progress and workload. While this would not
automatically update in SunGard, automatic triggers could be set up so that when staff returns to the office,
they could bring up the details of the cases the have been working on and submit the information into
Sungard.

DEPARTMENTAL NEEDS ASSESSMENTS | 21

Data Development and Access
Staff in Community Services currently accesses GIS primarily through the City’s CityView application for
retrieving property related data. In addition to the data available currently, staff in Community
Development would benefit from the following data being made available in a GIS intranet portal.
•

Vacant parcels (desired)

•

Vacant buildings (existing)

•

Caper reports (desired)

•

Owner occupied properties (desired)

•

Neighborhood associations (existing)

•

Heavy crime areas (existing)

•

Easements (existing)

•

Construction permits (from New Hanover County)

This data will need to be obtained by the City from other agencies (if possible), such as the New Hanover
County Development Services Center, or created by City GIS staff or contractors.

Integration with Code Enforcement Database
As noted in the Existing Conditions, the City currently uses SunGard as its enterprise-wide business solution
but is looking to replace SunGard in FY 2018-2019 according to current estimates. Code Enforcement cases
have a geospatial component and can be mined and exported to GIS to be viewed and accessed on maps.
Through integration, staff can access most of the geographically relevant data in the GIS intranet portal.
When the City replaces SunGard, the new software should work closely with GIS. Staff still should integrate
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with Sungard in order to see past case history. This would give staff the capability to conduct queries and
identify clusters through tools in the GIS intranet portal such as hotspot analysis.

Crowdsource Reporter/Manager
Code Enforcement noted that the majority of their cases
come from anonymous phones calls. Crowdsource Reporter
would allow citizens to submit complaints or suspected
code violations with their smartphones or tablets. Users
can anonymously submit new reports, review existing
reports, and comment and vote on reports or observations
submitted by other users. They can also authenticate with
their social media accounts and track the status of problems

Citizens could use the Crowdsource
Reporter to report code violations

or observations they have reported. Code Enforcement
staff should work with GIS staff to configure the application to include all information needed by Code
Enforcement staff.

On the City’s end, Crowdsource Manager allows staff to review complaints or violations submitted through
the Reporter app. The Crowdsource Manager application presents one or more maps that can be used to
review problems or observations reported. Individual departments could have maps configured to show
tasks assigned to their departments. For example, issues identified in Crowdsource Reporter related to
code enforcement could be viewed in a map configured and accessed by Code Enforcement staff, while
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other issues would be sent to the department responsible for resolving the situation. Staff could look for
patterns and clusters, review problem details and update the status, and assign responsibility. It could be
utilized across several departments to give citizens the capability to submit requests and those requests to
be assigned to the appropriate department. Staff in Community Development could work with Planning
and Code Enforcement staff to identify potential housing rehabilitation opportunities.

My Government Services Public Portal
My Government Services is another
standard Esri configuration of the
Web AppBuilder for ArcGIS that can
be used by the public to locate a
government facility, and obtain
information about various services
in their community. Citizens could
use this as a tool to identify public
resources like post offices and
libraries or identify who to contact about a code enforcement issue in their neighborhood. This application
is also capable of allowing residents to determine whether or not they live in the City limits or what day
their trash and yard waste collection is gathered. This should be an enterprise-wide tool to share
information with citizens and allow them to find an abundance of information in one location as opposed
to having to view several different maps to access key information.
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Training
It is expected that staff will need training in the use of both the intranet mapping portal as well as for the
Collector mobile application. Staff will learn how to access and use the portal, operational dashboard and
Collector applications. Training will be conducted in-house by GIS Staff.
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Multi-Tier GIS Application Use
The pyramid and table below outlines the projected “Tiers of GIS Use” within the Community Services
Department. All are color coded by the level of desired GIS application use. As defined in the Tiers of GIS
Users table, a Tier 1 user is a Flagship GIS user who has access to a fully functioning GIS toolset. A Tier 2
Analytical user focuses on data analysis, in addition to general browsing capabilities. A Tier 3 Portal user
requires only general browsing GIS data functions. The Community Services Department will consist of 12
Tier 3 users that will be utilizing the intranet mapping portal, the Operational Dashboard, and Collector for
ArcGIS mobile application.

Group

Tier 1 –
Flagship

Tier 2 –
Analytical

Tier 3 –
Portal

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

TIERS OF GIS USERS
Activity
GIS Administration
Data Maintenance
Data Conversion and Creation
Spatial Data Management
Technical Support
Coordination
Data Maintenance
Analytical functions/Geoprocessing
Complex queries
Modeling
Use of desktop extensions
High quality map production
Browsing/Look-Up
Standard Reports
Simple Query
Map Production

User Pyramid

Tier 1
Flagship
Tier 2
Analytical
Tier 3
Portal

0
0
16
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Existing Conditions
This chapter will examine the needs of the Economic Development Division in the City Manager’s Office.
The Economic Development Division is overseen by the Assistant to the City Manager for Economic
Development. The Division is responsible for implementing programs and services that 1) attain job
creation and retention, and 2) increasing income within the City by attracting higher-wage job
opportunities. Some of the specific programs include the Civic Development Partner Agency Fund, which
grants funds area organizations that are involved in economic development, cultural and recreational
opportunities, and city boards/commissions. The Division also partners with several other regional and
state organizations to promote business development in Wilmington. Local economic development
organizations include Wilmington Business Development (WBD), North Carolina Ports, Wilmington
Regional Film, Wilmington Downtown Inc. (WDI), among others.
In addition to Economic Development duties, the Assistant to the City Manager for Economic Development
also oversees the Parking Division. The Parking Manager oversees 3 City-owned parking garages, two
surface lots, approximately 1700 off-street spaces, 950 meters, and 150 time controlled spaces. Currently,
the City utilizes a contractor to handle day-to-day parking operations. The Parking Manager coordinates
long range planning for parking.
Staff in the Economic Development Division use a variety of software. Staff utilizes Microsoft Office and
Google Maps. There are around 100 cameras in the parking garages and lots, and staff use Milestone
software to view their feeds. T2 software is used to track and manage parking citations by the City’s parking
consultant. Staff has access to one iPad, and three smartphones, which could be used to access GIS in the
field.
Currently, there is little GIS usage in the Economic Development Division. Economic Development staff
noted that they had used CityView some, but the Parking Manager was not familiar with CityView. Staff
noted that they typically use New Hanover County’s GIS portals to consume GIS data. The Assistant to the
City Manager discussed a desire to make it a more influential tool in her daily work. She expressed a need
to use GIS to develop an economic development plan for the City to identify assets, parking, and utility
availability, in addition to other geographical resources. The City’s role in site selection consists of
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identifying available utilities at properties, as WBD and WDI largely handle site selection assistance for
prospective businesses.
The table below identifies the current GIS usage in the Economic Development Division. Type represents
the current level of GIS experience based on job requirements, GIS usage can be categorized as Limited,
Moderate, or High (i.e. frequency of use), and Primary Tools describes what tools, or how GIS is used to
carry out GIS functions.

Type

Current GIS Usage
Number of Users
GIS Usage

Primary Tools

GIS Flagship
(Tier 1)

0

N/A

None

GIS Analytical
(Tier 2)

0

N/A

None

GIS Intranet Portal
(Tier 3)

3

Medium

CityView
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Needs and Descriptions
GIS Intranet Portal
Economic Development staff should access all of their needed data through a customized GIS intranet
portal. A GIS intranet portal configured through the Esri Web AppBuilder could be developed and provide
full functionality in the field. This portal will have queries, reports, and data that allow Economic
Development staff to quickly gather needed information. Staff requires access to a master data list from
the City so they can be aware of available data and choose what data they can utilize. This will enable
Economic Development staff to view and analyze key datasets pertinent to their needs. In addition to the
traditional property data staff access via New Hanover County’s GIS portals, staff will have the ability to
create custom queries with the data available. For example, staff could query parcels with natural gas
availability over three acres,
providing potential businesses
with a custom report and map of
potential sites. A GIS intranet
portal would also be able to
display integrated non-spatial
data, such as T2 citation records
or camera feeds from Milestone.

GIS Intranet Browser developed through the Esri Web AppBuilder
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Public-Facing Parking Story Map
During departmental interviews,
staff mentioned a desire to
create a public GIS portal to
identify public parking locations,
directions, and realtime parking
information for residents. This
could be accomplished through
a Story Map. A Story Map can be
setup to show parking locations

Example of a Parking Story Map

throughout the City as points on a map with associated details such as number of parking spaces, time
constraints, and near real-time availability. The parking locations layer should be linked with the City’s
parking management software to show near real-time parking availability and color code the icon based on
percentage full. A Story Map is a great option for this application as it will reformat based on the device
being used and is simple and intuitive which is important for citizen interaction. Details about the parking
decks can be shared as well, so residents can have information related to the entrance and exit locations,
rates, and capacity.
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Data Development/Comprehensive Public Parking Data Layer
Economic development data is inherently spatial, and the Economic Development Division could benefit
from easy access and analysis of spatial data to meet those organizational priorities. Many times, the data
needed for this purpose is not all in one place and needs to be gathered and compiled to derive meaningful
results. To that end, Economic Development will require additional data creation and development. Staff
will rely on various data layers (e.g. demographics, zoning) and base map layers to develop maps and
conduct analysis. Successful economic development strategies will depend upon access to a broad range
of demographic and geographic information.
GIS allows Economic Development staff, developers, residents, and other interested parties to access
information about available properties, project areas, parking, demographic data, and business lists within
the City of Wilmington. The consolidation of disparate datasets requires careful database design and
development to ensure that the data layers developed from these data sources are accurate. Economic
Development should work with GIS staff to ensure they have quality and accurate data for the Division’s
GIS intranet portal.
Additionally, Parking staff discussed a desire for expanded GIS data availability. Some databases are
existing, and staff would just need the layers augmented and populated in their Divisional GIS intranet
portal. Layers of the City’s surface lots and parking decks are already created and need to be examined for
their accuracy. Desired layers include:
•

Meters(desired)

•

On-street parking(desired)

•

Parking camera locations (desired)

•

Parking camera live feeds (desired)

•

Parking signs (existing)

•

Parking permit areas (existing)

•

Parking citations – integrated from T2 (desired)

By mapping data such as parking citations, staff will be able to analyze the results and identify heavily
concentrated areas of citations. Parking staff can then use this information to conduct informed outreach
opportunities to reduce the number of citations.
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Meter Locations can be collected via the Collector for ArcGIS
mobile application. Collector, which can be used on any iOS or
Android mobile device, could gather and create the parking meter
inventory. Once the data is collected, it can be stored in the City’s
geodatabase and incorporated into the Division’s GIS intranet
portal.
Once data is developed, staff also need to be able to share selected datasets and layers with the public.
Many engineering and development firms utilize GIS data in their design process. Economic Development
should work collaboratively with GIS staff to ensure the economic development GIS data is available for
needed stakeholders.

Esri Demographic Tools- Business Analyst
Staff in Economic Development should be able to utilize GIS to conduct demographic, real estate, retail and
other data analysis geared for businesses and development. Esri Business Analyst,( the City already licenses)
are web-based mapping tools that allow users to
generate customizable maps and reports. Business
Analyst packages business and demographic data
together and includes real estate information. By
incorporating demographic and consumer spending
data, local market data, business location data, aerial
photography, and other datasets, staff will be able to
conduct

advanced

analysis

when

generating

Business Analyst generated map identifying
concentrations of families meeting certain
demographics
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economic development reports and plans. Some of the key functionalities in either include the ability to:
•

Generate a report on the characteristics of a chosen geographic area

•

Create color-coded maps showing concentration of variables across demographic categories

•

Create customized maps that identify areas that meet multiple criteria such as demographic and
consumer behaviors

Demographic information is an important economic development tool, and combining demographic
information will assist the Economic Develop Division in site selection, bus iness attraction, and research
efforts. It can also play a major role in the development of future parking need projections.

Integration of Non-Spatial Data
While T2, the citation software, and
Milestone,

the

parking

camera

feed

software the City utilizes are non-spatial
software, the data they provide can be
extracted and viewed in a GIS intranet
portal. The data that resides in T2 and
Milestone should

have a

geographic

element such as an asset number, latitude &

Live Traffic Feeds in an ArcGIS Online Map

longitude, or address, that would allow the data to be geoenabled. Today, there are a number of software
products that allow an organization to mine the data from Milestone or T2 for consumption via GIS.
Milestone and T2 data can be geo-enabled through an automated geocoding service that creates GIS data
layers from non-spatial relational databases. The geocoding service can generate and export the resulting
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GIS layer on a regularly scheduled basis, and in the case of camera feeds, can be viewed live within
Economic Development staff’s GIS intranet portal. Integration with Milestone would also also allow real
time parking data to be included in the public-facing parking application described above.

Training
It is anticipated that at most of the staff in the Economic Development Division will utilize an intranet portal
to consume GIS data. These staff members will need to be trained on how to properly use GIS tools. This
training should be conducted in-house by GIS Staff. In addition, staff utilizing advanced tools such as Esri
Business Analyst or Community Analyst will require additional training to appropriately use those tools.
Training on these applications could be conducted in-house by GIS staff, or staff could use web courses to
become familiar with the software.
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Multi-Tier GIS Application Use
The pyramid and table below outlines the projected “Tiers of GIS Use” within the Economic Development
Division. All are color coded by the level of desired GIS application use. As defined in the Tiers of GIS Users
table, a Tier 1 user is a Flagship GIS user who has access to a fully functioning GIS toolset. A Tier 2 Analytical
user focuses on data analysis, in addition to general browsing capabilities. A Tier 3 Portal user requires only
general browsing GIS data functions.

Group
Tier 1 –
Flagship

Tier 2 –
Analytical

Tier 3 –
Portal

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

TIERS OF GIS USERS
Activity
GIS Administration
Data Maintenance
Data Conversion and Creation
Spatial Data Management
Technical Support
Coordination
Data Maintenance
Analytical functions/Geoprocessing
Complex queries
Modeling
Use of desktop extensions
High-quality map production
Browsing/Look-Up
Standard Reports
Simple Query
Map Production

User Pyramid

Tier 1
Flagship

Tier 2
Analytical

Tier 3
Portal

0
1
2
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Existing Conditions
This Needs Assessment will examine the GIS needs of the Engineering Division in Wilmington. The
Engineering Division consists of 30 Staff members. Engineering is responsible for design, capital
improvement project (CIP) management, survey, land acquisitions, development inspections, invoicing and
receiving payments, and right-of-way and utility access permit services. Engineering staff are part of the
plan review team and inspect stormwater components of proposed development. Engineering also
manages Wilmington’s Powell Bill street maintenance program. All staff members are a part of the City’s
Emergency Operations Center (EOC) field inspections team if an EOC is activated.
Staff in Engineering rely heavily on GIS to assist in completing daily tasks. There are two GIS Analysts in
Engineering that are responsible for the Division’s high-level GIS tasks. Staff rely on the City’s ArcGIS Online
maps gallery as well as the City’s CityView GIS intranet browser.
Engineering staff is also responsible for maintaining and editing some data including some of the City’s base
data. Staff have created and/or maintain the following datasets:
•

Sidewalks

•

Electric meters

•

ADA Curb Ramps (mostly complete)

•

Area lights

•

Trails and Bike Paths

•

Propane and gas tanks

•

Street centerline

•

Benches

•

Address Points

•

Tables

•

Powell Bill

•

Stools

•

Easements (mostly complete)

•

Signs

•

Some right-of-ways

•

Flag poles

•

Building footprints

•

Trash cans

•

Crosswalks

•

Recycling bins

•

Brick streets

•

garages

The Design staff of Engineering also relies heavily on AutoCAD 2017. When possible, staff use as-builts to
create GIS data by digitizing infrastructure over aerial photography. However, because as-builts are not
always submitted, staff commonly rely on construction drawings and field inspections to complete
additions to data layers. Staff have created layers of the City’s building footprints, sidewalks, curb ramps,
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using the City’s aerial photography, field reports, and construction drawings. This information is then saved
to the City’s WORK1 geodatabase before final approval and publishing to the City’s central WILMINGTON
geodatabase by the GIS Manager. Additionally, Engineering has one crew that completes data collection
using Collector for ArcGIS to edit Stormwater data in the field. Staff will also be establishing and setting up
Wilmington’s Tree Inventory for Parks and Recreation staff to maintain using GIS. Wilmington currently has
a spreadsheet database of City trees that is address-based. Engineering will be working with Parks and
Recreation staff using Collector for ArcGIS to augment and complete the City’s tree inventory
Staff in Engineering manages the City’s Laserfiche document management system. The GIS Manager in
Stormwater has created an ArcGIS
Online

map

linking

Laserfiche

documents to a development layer with
polygons

identifying

both

capital

projects and private development. Each
polygon has a field highlighting the
pathway to the file location. This
documents attached in this map are
only available to internal staff.

ArcGIS Online Web Map linking to Laserfiche managed
documents

Engineering is also responsible for overseeing CIP projects in the City. Staff, in collaboration with the GIS
Manager in Stormwater, created an
internal Capital Improvement Projects
ArcGIS map to share details about CIP
projects. CIP data is stored in different
locations. Some staff edit CIP data in
ArcGIS Online. Most of the City’s CIP
project

managers

store

project

information in Excel Spreadsheets. GIS
staff then update the City’s CIP GIS layer
and maintain a CIP web map in ArcGIS
Online. This information is used to
generate CIP reports for the City

ArcGIS Online Capital Improvement Projects web map
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Manager’s Office and the Mayor and Council’s retreats. These reports are generated by staff in the Budget
Office using ArcMap.
Other software used by Engineering includes ProTrak, which is the Wilmington’s private development
tracking application. ProTrack was developed internally, and although it does not include an internal
mapping component, Engineering GIS staff has created a private development tracker map which includes
data from ProTrak and is stored in the SDE. Staff also have Leica and TopCon GPS devices.

Current GIS Usage
Type
GIS Flagship
(Tier 1)
GIS Analytical
(Tier 2)
GIS Browser
(Tier 3)

Number of Users

GIS Usage

2

Heavy

4

Heavy

12

Regular

Primary Tools
ArcGIS Desktop, CityView, ArcGIS
Online
ArcGIS Desktop, CityView, ArcGIS
Online
CityView, ArcGIS Online,
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Needs and Descriptions
GIS Intranet Portal
Engineering staff should access all
of their needed data through a GIS
intranet portal. This portal will
have custom queries, reports, and
data that allow Engineering staff
to

quickly

information.

gather

needed

Engineering

staff

should work with GIS staff to
develop a GIS intranet portal

Esri Web AppBuilder-based intranet portal identifying City
infrastructure

through the JavaScript/HTML 5 Esri Web AppBuilder. All desired data would accessible via this portal along
with the ability to perform custom queries and develop maps and reports. Custom queries would include
the ability to view Stormwater utilities by material, identify needed capital improvement project data, and
access mapped permits and documents. Additionally, staff would be able to access this intranet portal via
web devices in the field, providing all GIS functionality away from the office.
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Enhanced Integration with Laserfiche
The City of Wilmington stores a wealth of
documents in Laserfiche including as-builts,
building plans, and site plans. Any digital
document can be linked to its associated
feature on the earth’s surface. Many of the
documents

stored

and

reviewed

by

Engineering staff can be linked to spatial data
features, thereby creating the potential to
utilize GIS as a look-up tool for these
documents. Linking documents to GIS features

Establishing a geographic link for scanned documents of asbuilts or other key information

can be performed by linking to a document management system such as the City’s Laserfiche system. The
City should attach scanned documents such as permits and project documents to a copy of Wilmington’s
parcel data, so staff can access all history. Staff also believe that by granting public access to the City’s
Laserfiche archive, Engineering staff would save several hours a week. Staff should work with their
Laserfiche representative to establish a public document portal, and then this database could be linked to
a public-facing GIS map.
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Integration with HTE Permitting System
The Engineering Division uses HTE for its
permitting system. Engineering is responsible
for assigning right-of-way and utility permits
for development. Permits generated in HTE
should have a locational identifier such as
APN, X, Y coordinates, or an address. a data
mining tool can extract this information and
create a GIS layer. This information can then

Easements and permits mapped in a GIS intranet portal

be viewed in the Department’s GIS intranet
web portal, providing more advanced analytical capabilities than simply compiling data in a list or
spreadsheet. Mapped permitting data could be consumed in the field through the intranet portal. Today,
there are a number of software products that allow an organization to mine the data from the IT system
for consumption via GIS. Staff could also attach scanned permit or plan documents into the permit layer,
providing a variety of data that could be consumed in the field. While HTE is scheduled to be replaced in
the next 18-24 months, staff need to consider the ability to integrate the permitting system with GIS as a
major factor.
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Capital Improvement Planning Tools
A tool that could be used by Engineering to both manage the data and utilize GIS for CIP planning and
preparation is the Water Utility Capital Improvement Planning tool from Esri. The Water Utility CIP map,
which created in ArcGIS Desktop, includes a cost estimating add-in, allowing staff to calculate the costs of
proposed and on-going CIP
projects. Edits in the CIP map
will automatically be saved to
a

CIP

related

layer.
to

Information
the

project

including project manager
and funding source can be
included. The CIP map would
require the City to have their
data stored in the Esri Water
Utilities Geodatabase Design.

Esri Capital Improvement Map and Project Estimator Tool

Capital Improvement Story Map
Once Engineering begins to keep more detailed
information

related

to

Wilmington’s

capital

improvement planning, staff will have the ability to
publish it through ArcGIS Online and make the
information available to the public. A simple way of
presenting this information publicly would be to use an

CIP Story Map
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application such as Story Maps. The application can be configured to highlight projects from various City
departments. Details can include attachments of site and project plans, schedules, and budget information.
In addition, elements such as service interruptions and road closures can be shared through this
application.

Enhanced Data Access
There is a small number of GIS layers that staff have
that are partially complete. Staff need to complete
the ADA curb ramps and Wilmington’s easements
layer. Additionally, staff noted the need to finish
the database of the City’s Monuments. Staff have
coordinate data for most of the City’s Monuments
but has around 300 left. This data could be
compiled using a mobile data gathering tool, which
will be discussed in a subsequent need.

Esri’s Map Change Request allows field staff to
resolve inconsistencies between what is on the map
and where infrastructure actually is located in the
field.

In addition to new and augmented data, staff need access to more information in the current data. Staff
expressed the desire for the parcel data to link to the New Hanover County Register of Deeds book and
page number for the parcel. This could be completed in an automated process to direct GIS users to the
correct deed or plat book and page number for the parcel they are viewing.
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Mobile Data Collection
Staff have already begun to realize the benefits of mobile data collection through Collector for ArcGIS.
Collector for ArcGIS should be used to improve the efficiency of field staff and improve the accuracy of the
City’s GIS data. Should Wilmington staff not be satisfied with the accuracy provided by Collector for ArcGIS,
field staff could also use devices such as the Engineering Division’s Leica device or a Trimble GPS unit. The
tradeoff with these units is that it involves more work to convert collected GPS data to a GIS layer.
Staff currently utilize Collector for ArcGIS to edit Stormwater infrastructure data. Engineering GIS staff
mentioned that they will be working with the Parks and Recreation Department to manage Wilmington’s
Tree inventory through Collector for ArcGIS. Staff expressed the need for more mobile devices in order to
empower staff to reach this goal. Many of the data layers included in the Enhanced Data Access need can
be completed using tools such as Collector for ArcGIS. There are a number of preconfigured mobile data
collection applications that would assist staff in editing or collecting Stormwater GIS data in the field.
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Training
Several recommendations have been made for staff to adopt new technologies and applications.
Engineering staff needs to attend training on various applications. Most of the training could be conducted
in-house by GIS staff. The following are training classes needed for Engineering:
•

The use of the Esri Collector for data creation and maintenance

•

Editing and maintaining data using ArcGIS

•

ArcGIS for Map Production

•

Using the intranet tools for Engineering purposes.

•

Capital Improvement Planning Training
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Multi-Tier GIS Application Use
The pyramid and table below outlines the projected “Tiers of GIS Use” within Engineering based on this
needs assessment. All are color coded by the level of desired GIS application use. As defined in the Tiers of
GIS Users table, a Tier 1 user is a Flagship GIS user who has access to a fully functioning GIS toolset. A Tier
2 Analytical user focuses on data analysis, in addition to general browsing capabilities. A Tier 3 Portal user
requires only general browsing GIS data functions. Engineering will consist of all Tiers of GIS Users. The Tier
1 users are the data editors, which are the GIS Analysts in the Engineering Division. The Tier 2 users are the
ones that want to use GIS for analytics and collect data. The remainder staff will be Tier 3 data browsers.
TIERS OF GIS USERS
Group

Tier 1 –
Flagship

Tier 2 –
Analytical

Tier 3 –
Portal

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Activity
GIS Administration
Data Maintenance
Data Conversion and Creation
Spatial Data Management
Technical Support
Coordination
Data Maintenance
Analytical functions/Geoprocessing
Complex queries
Modeling
Use of desktop extensions
High-quality map production
Browsing/Look-Up
Standard Reports
Simple Query
Map Production

User Pyramid

Tier 1
Flagship
Tier 2
Analytical
Tier 3
Portal

2
8
10
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Existing Conditions
The following will examine the GIS needs of the Finance Department for the City of Wilmington. An
interview was conducted with the eight staff members representing various divisions within the
Department. There are multiple divisions within the Finance Department: Administration and Accounting,
Revenue, Fleet, and Purchasing. Other tasks handled by the Department include payroll, loan and grant
administration, managing contracts, and overseeing fleet management. The Budgeting Division works
closely with the Finance Department but is housed in the City Manager’s Office. Total, there are 43
employees in the Finance Department, and three staff members in the Budgeting Division- a director and
two senior analysts. Finance Department staff noted they handle about 40-50 calls a day regarding
accounts.
The primary non-spatial applications used by Finance and Budgeting are Microsoft Office Tools, SunGard
Public Sector (formerly known as HTE) the City’s enterprise-wide ERP solution, Excel for budgeting
purposes, and FASTER fleet management software. The City is planning on replacing SunGard Public Sector
in 2018-2019 with a new enterprise solution. Staff in Finance work with the Cape Fear Public Utilities
Authority (CFPUA), which handles billing and collection for the City’s Stormwater system. Water and Sewer
are provided by CFPUA. Staff in the Finance Department are responsible for billing for alcohol permits and
also tracking liens, both of which are done in HTE and tied to the land management file.
As Finance Department utilizes the City’s mapping browser CityView for its GIS and mapping needs.
CityView allows staff to view aerials, parcel data, and infrastructure such as water, sewer, drainage, and
other pertinent layers. There are no data editors in Finance or Budgeting; GIS layers are maintained by
other departments and accessed by Finance staff. Overall, CityView is of limited value for Finance and does
not meet all of their data viewing and analytical needs. Some staff utilize the County’s tax information
lookup system and parcel identification map for GIS data. GIS staff have noted that this feature is available
in the City’s CityView intranet solution, which indicates that staff need more training and familiarity with
the software. As CityView migrates to a new platform, it will be important many of the functionalities from
CityView are carried over and staff are properly educated in how to use and access pertinent data.
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The City uses HTE for capital asset
management. All City assets were
mapped in 2004 as part of GASB 34
compliance. Capital asset valuations have
not been broadly updated since, but are

Capital Improvement Web
Map and Report currently
created in ArcGIS Desktop

updated as projects are undertaken and
assets are replaced or improved. Within
HTE, spatialized fixed assets are currently
tied to a location code, and equipment is
tied

to

particular

addresses

and

buildings. Capital projects are also
tracked in an ArcGIS Online web map
produced

by

the

Stormwater

GIS

Manager in collaboration with Project
Managers

in

the

Engineering

Department. The Budgeting Division
publishes a Capital Project Report that is
produced

collaboratively

with

the

Stormwater GIS Manager in ArcGIS Desktop.
The pyramid and table below outlines the current “Tiers of GIS Use” within Finance and Budgeting. All are
color coded by the level of GIS application use. As defined in the Tiers of GIS Users table, a Tier 1 user is a
Flagship GIS user who has access to a fully functioning GIS toolset. A Tier 2 Analytical user focuses on data
analysis, in addition to general browsing capabilities. A Tier 3 Browser user requires only general browsing
GIS data functions. There is currently some staff within the Finance Department that utilize CityView for
basic queries and to find property information, as well as accessing New Hanover County’s public-facing
maps.
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Type

Current GIS Usage
Number of Users
GIS Usage

Primary Tools

GIS Flagship
(Tier 1)

0

N/A

None

GIS Analytical
(Tier 2)

1

Medium

Uses CityView and ArcGIS tools to
assist in preparing the Capital Project
Reports

GIS Browser
(Tier 3)

14

Daily

CityView
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Needs and Descriptions
Improved GIS intranet Portal for the Finance and Budgeting
As noted above, Finance and
Budgeting staff

currently utilizes

the City-wide intranet GIS browser
(CityView), as well as the New
Hanover County’s public-facing GIS
Parcel Portal for viewing and
analyzing GIS data in a limited
capacity. There are a number of
tasks the Finance Department and
Budgeting Division are responsible

Finance Specific Intranet Portal

for that could be completed with a GIS intranet portal. This could be developed through software the City
already owns- the Esri Web AppBuilder. A GIS intranet portal with data pertinent to the Finance Department
and Budgeting’s needs would provide them with an easy-to-use method for viewing data needed to
complete daily tasks. Staff should have access to a Master Data List to determine which datasets they need
in their GIS intranet portal. All staff should have access to data layers that are not confidential.
There were several tasks desired by the Finance Department that could be completed in a more robust
intranet portal developed through the Esri Web AppBuilder. Staff desired the following functionalities that
could easily be conducted in a GIS intranet portal- query loan locations and tax values within a geographic
area, create heat maps based on various criteria, and measurement tools. An internal GIS intranet portal
for Finance would also all staff to create basic maps to be included in bid packages in-house, as opposed to
having to seek the assistance of a GIS staff person.
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Integration with Financial System
As noted in the Existing Conditions, the City currently uses SunGard
Public Sector as its enterprise-wide business solution but is looking to
replace SunGard Public Sector in FY 2018-2019 according to current estimates. Much of the data the
Finance Department and Budgeting Division currently relies on has a geographic component and can be
integrated with GIS data and financial information to be presented visually on maps. Through integration,
staff can access most of the geographically relevant data in the GIS intranet portal. Loan and grant details,
capital assets, and beer/wine permits are all currently stored in SunGard Public Sector and could be
integrated into a GIS intranet portal for consumption. A more thoroughly integrated GIS central repository
would give staff a comprehensive look at all data when making decisions. It also gives staff the capability to
conduct queries such as address validations with billing and services.
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As staff determines the replacement for
SunGard Public Sector, GIS compatibility and
interoperability needs to be a focus. Some ERP
solutions, such as Tyler Munis, offer built-in GIS
mapping browsers that staff could use within
the ERP software, while others are more
compatible to being integrated than others.
The City either need to choose an ERP solution
that provides an internal mapping browser or
choose one that can be easily mined and

Tyler Munis MapLink Mapping Browser

incorporated into the City’s GIS data.

Complete Layers and Datasets
Staff in Finance and Budgeting need to work with GIS staff to ensure that they have complete and functional
layers and datasets. It is expected that the Finance Department will have access to all non-confidential
layers to determine which are needed. This allows for more thorough analysis and ensures accuracy in
reporting and developing predictive analysis for tasks such as the Capital Improvement Plan. During
interviews, some of the layers staff noted they need access to include:
•

Parks

•

Right of Ways

•

Easements

•

Parcel and Property Ownership Information
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•

Roads

•

Grant Project Locations

•

Loan Locations

•

Code Enforcement Cases

•

Lien Locations

•

Beer/Wine Permit Holders

•

Public Parking Locations

•

Utility Availability

•

Impervious Services

These layers will largely be managed and maintained by the other departments or automated from the ERP
Solution. Some already exist and need to be augmented or have their accuracy verified.

Capital Improvement Projects Public-Facing Map
The Budgeting Division is responsible for overseeing capital improvement project (CIP) management at the
City. Sharing key CIP information with the
public was an expressed desire by staff during
interviews. Stormwater staff already create an
annual CIP Report and publishes internal
ArcGIS Online Web Maps with information
about each project. Staff noted that the
ultimate desire is for this internal map to
become a public-facing map. Staff could either

Example of a Capital Improvement Project Story Map
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choose this option and make the existing map public-facing, or use another method to share this
information with the public.
An effective way to present CIP information would be through Esri Story Maps Story Maps, which would
allow staff to share maps as well as narrative text, images, and multimedia content. They make it easy to
harness the power of maps and geography to tell a story. A CIP Story Map would allow the City to display
the past, present, and upcoming projects. This should be done in collaboration with the Engineering and
Public Services Departments to provide a way for the public to visualize projects. The ability to display this
information to the public promotes open government and a CIP Story Map is an attractive way to relay
information to residents about where taxpayer dollars are being spent. Staff could also use the Story Map
to identify needed adjustments to daily schedules to avoid construction-related traffic delays.
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Training
Several recommendations have been made for staff to adopt new technologies and applications. While
most Finance Department staff will only be utilizing basic GIS intranet portals, they will still need to be
trained on how to access and utilize the applications. Most of the training could be conducted in-house by
GIS Staff.
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Multi-Tier GIS Application Use
The pyramid and table below outlines the projected “Tiers of GIS Use” within Finance. All are color coded
by the level of desired GIS application use. As defined in the Tiers of GIS Users table, a Tier 1 user is a
Flagship GIS user who has access to a fully functioning GIS toolset. A Tier 2 Analytical user focuses on data
analysis, in addition to general browsing capabilities. A Tier 3 Portal user requires only general browsing
GIS data functions. The Finance Department and Budgeting Division will consist of Tier 3 Users.

Group

Tier 1 –
Flagship

Tier 2 –
Analytical

Tier 3 –
Portal

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

TIERS OF GIS USERS
Activity
GIS Administration
Data Maintenance
Data Conversion and Creation
Spatial Data Management
Technical Support
Coordination
Data Maintenance
Analytical functions/Geoprocessing
Complex queries
Modeling
Use of desktop extensions
High-quality map production
Browsing/Look-Up
Standard Reports
Simple Query
Map Production

User Pyramid

Tier 1
Flagship
Tier 2
Analytical
Tier 3
Portal

0
0
28

DEPARTMENTAL NEEDS ASSESSMENTS | 56

PHASE I

GEOGRAPHIC TECHNOLOGIES GROUP®
1202 P a r k w a y D r , G o l d s b o r o , NC 27534 • 888.757.4222 •

www.geotg.com

GOLF
COURSE

DEPARTMENTAL
NEEDS ASSESSMENTS
GOLF COURSE

DEPARTMENTAL
NEEDS ASSESSMENTS
Wilmington Municipal Golf Course

CITY OF WILMINGTON
North Carolina

GIS Strategic Plan and Needs Assessment

DEPARTMENTAL NEEDS ASSESSMENTS | 1

SECTION OUTLINE
1.

EXISTING CONDITIONS

2.

NEEDS AND DESCRIPTIONS

3.

MULTI-TIER GIS APPLICATION USE

DEPARTMENTAL NEEDS ASSESSMENTS | 2

Existing Conditions
This Needs Assessment will examine the Needs of the Wilmington Municipal Golf Course. The Golf Course
is a popular component of the City’s Recreation Department, with around 45,000 rounds played on the
course annually. The Course is self-maintained by a full-time staff and PGA professional. The Course
recently underwent renovations in 2014 to several holes, adding bunkers and redoing greens. In 2017, just
adjacent to the 9th hole, the First Tee Organization of Wilmington will be opening a short, 3 hole par 3
course and small driving range.
Currently, the Golf Course staff does not regularly use GIS. The Superintendent and Assistant
Superintendent use the City-wide
CityView to locate property lines
and boundaries. Golf Course staff
desires functionalities available in
CityView but noted that the tool is
impractical because of outdated
aerials. After the renovations,
Duininck, the contractor who
completed

the

renovations,

PDF as-builts provided by Duininck Golf after recent renovations

provided staff with a layered PDF
of the as-builts so staff can see where key infrastructure was installed. Staff also have as-builts for the First
Tee project.
The pyramid and table below outlines the current “Tiers of GIS Use” within Golf Course staff. All are color
coded by the level of GIS application use. As defined in the Tiers of GIS Users table, a Tier 1 user is a Flagship
GIS user who has access to a fully functioning GIS toolset. A Tier 2 Analytical user focuses on data analysis,
in addition to general browsing capabilities. A Tier 3 Browser user requires only browsing GIS data
functions.
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Current GIS Usage
Number of Users
GIS Usage

Type

Primary Tools

GIS Flagship
(Tier 1)

0

None

None

GIS Analytical
(Tier 2)

0

None

None

GIS Browser
(Tier 3)

2

Occasional

CityView/Google Maps

Needs and Descriptions
Complete Course Asset Inventory Development- Data Layers Creation
The Golf Course has a multitude of physical assets- cart paths, tee boxes, bunkers, as well as infrastructure
such as irrigation and drainage lines, among others. While the staff has the PDF of as-builts and
infrastructure locations most recently completed, maintenance logs are kept by hand.
For GIS to be an effective management and mapping tool, all assets (e.g. irrigation systems, benches, trees)
that Golf Course Staff maintains and manages must be represented in data layers. A field inventory should
be conducted of Golf Course assets. During the field inspection process, assets should be given a rating and
a color code based on this
rating. For instance, an asset
given a bad rating receives a
color code of red in the
database, those in moderate
condition receive a yellow, and
those

in

good

condition

receive a green color code.
Staff can then update these
ratings as needed and will have
a standardized method to view
the status of assets. This can
assist in life-cycle planning and

Example of Golf Course Assets Mapped
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developing budgets. The as-builts can be used to create layers for the underground infrastructure such as
drain lines or irrigation assets. This would simply be a process of overlaying the as-builts and tracing them
in ArcMap. Golf Course staff should work with the GIS team to georeference the existing as-builts and
digitize assets included on the as-builts. Any type of infrastructure mapped can be tracked or monitored through
a GIS intranet portal.

GIS Intranet Portal
Currently, the only GIS tool available to
staff at the Golf Course is the CityView
intranet solution. While it is a useful tool
for identifying property lines, as discussed
in the Existing Conditions section, it does
have limitations. Golf Course staff need to
have a GIS intranet portal where they can
view their pertinent information. This is

Intranet Browser configured to access Park Assets

easily achievable using the Esri Web AppBuilder. This is software the City already owns, and GIS staff knows
how to create and publish web maps. Golf Course staff would have access to its own portal configured to
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display the Division’s data, reports, and queries pertinent to their needs. For example, staff could run a
query identifying all water coolers in poor condition and generate a report identifying all coolers in that
condition with pictures and attribute data. You can also generate a report identifying all attributes in a
certain geographic area. Other key uses of the intranet portal include:
•

Measuring tools

•

View all mapped assets and their attributes

•

Customizable asset queries

Improved Aerial Photography
Because of the consistently changing nature of a Golf Course,
they frequently find that the City’s existing aerial photography
renders the City’s GIS tools outdated. Because of the
consolidated area of a golf course, drone technology could be
used to capture aerial photography on an annual or biannual
basis to be able to continue using GIS tools. Drones are capable
of obtaining extremely accurate aerial photography while providing a much cheaper alternative to
comprehensive, Citywide aerial photography. The captured photography could be easily incorporated into
the City’s existing aerial photography provided by the State.
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Asset Inventory Management Dashboard
Once all desired Golf Course assets
have been mapped and layers have
been created, staff will need a
Management

Dashboard

to

facilitate maintenance and track
assets. Through an operational
dashboard, staff can track field
activities

and

keep

up-to-date

records of assets on the golf course

Dashboard Tracking Key Park Assets

including physical infrastructure such as cart paths, water coolers, irrigation heads, and bunkers.
Operational Dashboards are developed through Esri Web AppBuilder software the City already has and
utilizes. Data edited or collected in the field via Collector for ArcGIS can be seen live in the dashboard. The
indicators around the map can be customized to display any tracked metric. Staff could identify sprinkler
heads in need of repair, and be notified when it reaches a certain threshold. Dashboards allow staff to
proactively identify equipment nearing the end of its life-cycle and take preventative steps to minimize the
potential for larger issues. Staff can be better prepared for budget requests and identify assets that need
to be replaced.
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Mobile GIS Access and Data Collection
Staff need access to the GIS data while working out on the Course. Even if accurate data was available in
CityView, it is not functional in the field. While the location of physical attributes such as bunkers and the
cart path are visible and known, underground pipes and irrigation heads are not as easily determined.
Accessing the Course’s GIS data from a mobile device such as a tablet would provide that knowledge in the
field. Accurate locations will ensure minimal disruptions to the course, as staff would know exact locations
of subterranean infrastructure instead of having to locate it. Staff need devices to accommodate GIS in the
field such as tablets or smartphones.
Additionally, Collector for ArcGIS, a data collection and editing software that run on tablets and
smartphones could be employed to collect data associated with the aforementioned asset inventory.
Collector could also be used to edit and update asset data in the field once the asset inventory is completed.
Collector would allow staff to directly edit any and all assets stored in the City’s spatial database. Staff could
update the location and attributes for equipment such as
bleachers or picnic tables, and the information would be instantly
stored in the City’s geodatabase. Regular staff inspections
conducted with a GPS-enabled tablet and geospatial information
would enable staff to do their inspections via electronic forms tied
to each asset.
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Wilmington Municipal Golf Course Story Map
In addition to all the benefits GIS can provide internally related to the management of the Golf Course, it
can also be a useful tool provide a way for staff to relay information to the public. Story Maps allow for the
use of maps to tell a story. A Story Map could be developed to show the course layout, and identify potential
tee box locations, as well as give potential players an idea of how to play the course. Story Maps can
incorporate video, images, and audio to give viewers a dynamic tour of the course.

Golf Course Story Map Identifying Tee Box Locations and Hole Description
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Training
Several recommendations have been made for staff to adopt new technologies and applications. Staff will
need to be trained on how to access and utilize the applications. During interviews, staff was very receptive
to incorporating this technology with Course operations. Most of the training could be conducted in-house
by GIS Staff.
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Multi-Tier GIS Application Use
The pyramid and table below outlines the projected “Tiers of GIS Use” within the Golf Course. All are color
coded by the level of desired GIS application use. As defined in the Tiers of GIS Users table, a Tier 1 user is
a Flagship GIS user who has access to a fully functioning GIS toolset. A Tier 2 Analytical user focuses on
data analysis, in addition to general browsing capabilities. A Tier 3 Portal user requires only general
browsing GIS data functions. General GIS users at the Wilmington Municipal Golf Course will mainly be Tier
3 Users. Staff that manages and analyzes data from mobile data collection could be considered Tier 2 Users.

Group

Tier 1 –
Flagship

Tier 2 –
Analytical

Tier 3 –
Portal

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

TIERS OF GIS USERS
Activity
GIS Administration
Data Maintenance
Data Conversion and Creation
Spatial Data Management
Technical Support
Coordination
Data Maintenance
Analytical functions/Geoprocessing
Complex queries
Modeling
Use of desktop extensions
High-quality map production
Browsing/Look-Up
Standard Reports
Simple Query
Map Production

User Pyramid

Tier 1
Flagship
Tier 2
Analytical
Tier 3
Portal
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Existing Conditions
This chapter will examine the needs of the Human Resources Department. There are 9 total staff in Human
Resources. Staff have desktop computers and use SunGard Public Sector to maintain the City’s personnel
files. The primary functions of the Department include:
•

Recruitment and retention strategies

•

Effective employee management

•

Employee benefits and wellness administration

•

Compensation and classification analysis

•

Safety and risk management

•

Employee training and development opportunities

The Department is responsible for supporting the more than 1,000 employees in the City. There is no
current GIS usage in the Human Resources Department, as displayed in the table below.

Type

Current GIS Usage
Number of Users
GIS Usage

Primary Tools

GIS Flagship
(Tier 1)

0

N/A

None

GIS Analytical
(Tier 2)

0

N/A

None

GIS Browser
(Tier 3)

0

N/A

None
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Needs and Descriptions
GIS Operational Dashboard
One core task of the Human Resources Department is risk management. The Department’s Risk Manager
has to conduct regular safety inspections of all City-owned facilities and equipment. The Risk Manager
currently tracks these inspections using paper copies and record keeping. A more innovative and efficient
method for tracking these inspections would be through a GIS Operational Dashboard. A GIS Operational
Dashboard would allow the Risk Manager and other key staff the ability to track all of the needed
inspections visually. This would require some data creation, and the Risk Manager needs to begin keeping
inspections in a digital format either in GIS or in a system that can be easily imported into a GIS system.
This Operational Dashboard could also be utilized to track and monitor incidents the Risk Manager has to
inspect, or workplace injuries. If there is not a place to do this in SunGard, a Microsoft Excel Spreadsheet
or

Access

database

would

suffice. Operational Dashboards
can be configured to display any
user-desired metrics. The Risk
Manager could determine what
characteristics

need

to

be

tracked and work with the GIS
team

to

ensure

the

icons

surrounding the maps display the
metrics needed.
GIS Operational Dashboard used to Manage Inspections
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Intranet GIS Portal
Human Resources staff should access all of their needed data through an intranet GIS portal. This portal
will have custom queries, reports, and data that allow Human Resources staff to quickly gather needed
information. All of the data listed in the “Data Creation” section below would be accessible via this portal
along with the ability to perform custom queries and develop maps and reports. Staff would be able to
query essential personnel
by location in the event of
an emergency. Staff could
also map key data and
utilize maps for reports and
presentations.

Example GIS Intranet Portal
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Data Creation
The tools discussed above are only effective if there is sufficient data to analyze and consume. Some data
layers needed by the Human Resources Department already exist, and will just need to accessed via the
Department’s intranet GIS portal. Data that would need to be created includes:
•

Monthly workplace inspections

•

Employee distribution by building

•

Security system access (permissions and controls)

•

Locations of AED’s (Automated External Defibrillators)

•

Details of City owned/maintained assets

•

Key Personnel

•

Workforce Injury Locations

•

Incidents related to Wilmington infrastructure – sidewalks, tree limbs, etc.

These layers could be obtained, compiled, and loaded into a custom Intranet GIS Portal developed
specifically to meet the needs of Human Resources.
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City Facilities Story Map
Staff mentioned a desire to be able to share facility information with prospective and recent hires.
The City’s facilities are spread across the City, and a Story Map would allow staff to get an idea of
the locational relationship between all facilities. Story Maps could be developed with audio and
visual

information

regarding

each

facility, and if a video tour was available,
it could be incorporated into the Story
Map. Hirees will be able to tour the
facility where they work, while also
having the opportunity to explore other
key City facilities. Story Maps could be
kept private for internal use only.

Example of a Story Map displaying key facility
information

DEPARTMENTAL NEEDS ASSESSMENTS | 70

Training
It is anticipated that two Health and Safety staff will need training in the use of the Intranet GIS Portal and
Operational Dashboard. These staff will need to be trained on how to access and utilize the application.
This training will be conducted in-house by GIS Staff.
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Multi-Tier GIS Application Use
The pyramid and table below outlines the projected “Tiers of GIS Use” within the Human Resources
Department. All are color coded by the level of desired GIS application use. As defined in the Tiers of GIS
Users table, a Tier 1 user is a Flagship GIS user who has access to a fully functioning GIS toolset. A Tier 2
Analytical user focuses on data analysis, in addition to general browsing capabilities. The Risk Manager will
be considered a Tier 2 user. A Tier 3 Portal user requires only general browsing GIS data function. Any other
staff will be Tier 3 user that uses the GIS Intranet Portal.

Group

Tier 1 –
Flagship

Tier 2 –
Analytical

Tier 3 –
Portal

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

TIERS OF GIS USERS
Activity
GIS Administration
Data Maintenance
Data Conversion and Creation
Spatial Data Management
Technical Support
Coordination
Data Maintenance
Analytical functions/Geoprocessing
Complex queries
Modeling
Use of desktop extensions
High-quality map production
Browsing/Look-Up
Standard Reports
Simple Query
Map Production

User Pyramid

Tier 1
Flagship

Tier 2
Analytical
Tier 3
Portal

0
1
1
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Existing Conditions
The Information Technology Department (IT), serves other City departments by providing strategic
information technology leadership, resources, and access to internal and external customers. The IT
Department is divided into three divisions:
Business Systems – The Business Systems Division supports enterprise applications as well as the City’s
website and web-based applications.
Technical Services – The Technical Services Division sustains and maintains the City’s IT infrastructure to
ensure optimal function, resolve potential interruptions, and plan recovery operations if and when
necessary. Technical Services also maintains all City hardware and operates the City’s IT Help Desk under
Client Services division.
GIS – The GIS Division develops and maintains online mapping applications, addressing standards, and
maintains the City’s geospatial information layers. Staff is responsible for maintaining the City’s SDE
databases WILMINGTON and WORK1, and maintains Wilmington’s CityView intranet GIS solution.
CityView is custom intranet GIS browser
based on the ArcGIS API Flex application.
CityView was originally developed for the
City of Wilmington in 2009. Staff noted that
the City’s GIS intranet solutions will soon be
moving to a JavaScript/HTML5 based
solution since ArcGIS API for Flex is no
longer supported by Esri. While the GIS
Division only consists of a GIS Manager, the
City’s GIS governance model is such that
there are several GIS data stewards spread
throughout the organization.

City of Wilmington’s CityView intranet GIS browser

There are additional staff within the IT Department that have GIS backgrounds. A Senior Business Analyst
in the IT Department, while working in the Fire Department, utilized Spatial Analyst and Network Analyst
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extensions to determine that a fire station could be shut down without a loss of service, as well as
reallocate resources among fire stations to ensure proper dispersion of tools and assets to meet demand.
In IT, staff have also mapped the City’s fiber network and can see the fiber strands, speed, and beginning
and end in a GIS map.
In addition to GIS tools, the IT staff supports a number of software solutions utilized by the City. Software
includes:






















Umax Iteneris – utility software utilized by the Cape Fear Public Utility Authority
HyperV – virtualizing software
Sungard HTE (will soon be replacing)
• Finance (replacing in 2018)
• Human Resource (replacing in 2019)
• Code Enforcement
Kronos – Time Management
• Staff will soon be moving to a Kronos mobile application solution that will show where
people have clocked in using the application map
IntelliGov – Work Order Solution used by Public Services, Stormwater, Streets, Solid Waste,
Buildings, Parks Maintenance Departments and Divisions)
Cartegraph – Time and asset management
IBIS –Google Maps – work orders for street lights
SmartWare – DOS based – used for signals
RecTrac (Vermont Systems)
• GolfTrac
Faster – fleet management
Laserfiche – document management
Office 365 tools
Legistar – City Council agenda package
FireHouse – fire record management
Pistol ONESolution – police records management
MCT – mobile CAD for police
TrackIT – IT Work Order and IT management system
Sharepoint – Staff is currently in the process of integrating this
ProTrak – in-house developed project tracking application

The Department is responsible for replacing all City computers on a five-year replacement cycle. Staff are
also responsible for determining the replacement policies and cycles for other devices including printers,
plotters, servers, mobile and network devices. The City does not currently have a Mobile Device
Management Policy but is in the process of developing a policy. Staff does not heavily use mobile devices
in the field, with only a very small number of tablets. Very few staff receive a city-issued work cell phone.
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Most staff use personal phones and receive a stipend from the City. In 2014, the IT Department went
through the development of a departmental strategic planning and need assessment process with the
consultant Berry Dunn.

Type

Current GIS Usage
Number of Users
GIS Usage

Primary Tools

GIS Flagship
(Tier 1)

2

Heavy

ArcGIS Desktop

GIS Analytical
(Tier 2)

2

Medium

ArcGIS Desktop

GIS Browser
(Tier 3)

17

Occasional

ArcGIS Online Web Maps, CityView
intranet browser
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Needs and Descriptions
Integration and Consumption of Existing Non-Spatial Data
One major component of this GIS Strategic Plan is developing enterprise-wide strategies to provide a
higher level of integration among the City’s Business Systems. GIS should be a window into all data
managed by the City. Data that resides in IT systems in almost all cases have geographic elements such as
an asset number, a parcel identification number, and/or an address. Each of these data elements allow
the non-spatial data (in the IT systems) to be integrated and viewed via GIS. Some organizations make the
mistake of downloading the data from the IT systems manually or through complex scripts. Today there
are a number of software products that allow an organization to mine the data from the IT system for
consumption via GIS. The IT system data can be geo-enabled through an automated geocoding service
that creates GIS data layers from non-spatial relational databases.
The results of a successful geocoding effort will be stored in an industry standard relational database
management system (SQL Server, Oracle, etc.). The automated process is based completely on standard
SQL statements and is customized to utilize a
variety of stored location-based data (Parcel PIN,
Address, Location-ID, etc.). A second function of
the automated service is to generate GIS layers in
an industry standard portable format (SDE layers)
that could be utilized by a variety of applications.
These GIS layers will be created to user
specifications. X, Y coordinates will be utilized to
display features in a GIS layer. The geocoding
service can generate and export the resulting GIS
layer on a regularly scheduled, real-time, basis
without duplicating data in either the original
business system or the City’s geodatabase. The
graphic at right shows the process of using a

Automated Data Mining Middleware

geocoding service to extract data.
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The following lend themselves to this type of data extract or a similar process:
•

RecTrac – track Recreation Users

•

CCTV data

•

Kronos – mobile tool will provide mobile login, integration would allow staff to see all time
records in one map

•

IntelliGov – track and assign work orders geographically

•

Cartegraph TrackIT- map IT infrastructure

While some of these software solutions will be replaced, ease of integration needs to be considered when
identifying replacement software.
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Spatialization of Data
As aforementioned, IT is a service department and as such do not have many inherent needs for IT
related GIS. However, staff expressed the desire for spatializing assets such as MAC addresses. This could
manifest itself as a GIS layer that identifies workstations and other devices throughout the City.
Additionally, IT expressed a desire to see the City’s CCTV cameras as a GIS layer linked to the CCTV feeds.
Cameras will need to be mapped and their feeds linked to view in a GIS intranet portal.

Establish Data Editing Standard Operating Procedures (SOPs)
An enterprise-wide need pertinent to WMPO and PDT is the development of data editing standards for all
staff. This coincides with the need for more database editing and publishing capabilities. If more staff
have access to edit the City’s GIS data, there need to be documented and established SOPs for editing
data. These SOPs need to be tied to the City’s preferred geodatabase design and include metadata
standards to ensure there is a documented history of data edits and updates. Conversations with the GIS
Manager have identified some established data editing procedures. If these SOPs exist in a format that
they meet the needs of the current organization, they need to be publicized, adhered to, and enforced.
Staff could have assigned stewardship roles, so all data layers are accounted for and updated. For
example, staff noted that the City’s environmental data layer does not have a current steward, and is
outdated. If certain staff are assigned the role of maintaining that data, it would ensure that layers are
always updated.
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Staff also desire the creation of a staging area or sandbox environment where staff can edit and
manipulate GIS data without making changes to the City’s geodatabase. Staff should not have to create
local file geodatabases to test data. This working data environment would allow staff to use GIS to create
hypothetical situations and work with GIS data while ensuring the integrity and accuracy of the City’s
geodatabase is not compromised. Data editing standards and geodatabase design will be addressed in
much more detail in the database review chapter.

Training
As GIS becomes more heavily relied upon in the City, staff within the IT Department will need to become
more familiar with the technology. Staff will be to be cognizant of GIS’s capabilities because it will become
more intertwined with the other business systems the IT Department supports. Staff will need to
familiarize themselves with GIS tools and software, as well as server setup up and its interoperability
characteristics.
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Multi-Tier GIS Application Use
The pyramid and table below outlines the projected “Tiers of GIS Use” within IT. All are color coded by
the level of desired GIS application use. As defined in the Tiers of GIS Users table, a Tier 1 user is a
Flagship GIS user who has access to a fully functioning GIS toolset. A Tier 2 Analytical user focuses on data
analysis, in addition to general browsing capabilities. A Tier 3 Portal user requires only general browsing
GIS data functions. IT will continue to need four GIS experts. If the governance of the City GIS changes this
number could change.

Group

Tier 1 –
Flagship

Tier 2 –
Analytical

Tier 3 –
Portal

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

TIERS OF GIS USERS
Activity
GIS Administration
Data Maintenance
Data Conversion and Creation
Spatial Data Management
Technical Support
Coordination
Data Maintenance
Analytical functions/Geoprocessing
Complex queries
Modeling
Use of desktop extensions
High quality map production
Browsing/Look-Up
Standard Reports
Simple Query
Map Production

User Pyramid

Tier 1
Flagship
Tier 2
Analytical
Tier 3
Portal

4
4
13
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Existing Conditions
This section will examine the GIS needs of the Parks and Recreation Division housed in the Community
Services Department. The Parks and Recreation Division is responsible for providing an array of recreational
activities for both youth and adults. Additionally, the Parks, Landscape and Tree Maintenance Section
maintains the City’s parks, playgrounds, and greenways. The City’s recreational facilities also include the
Wilmington Municipal Golf Course, whose needs are discussed in a separate Needs Assessment document.
The Parks and Recreation Division also provides setup and support for press conferences and special
meetings throughout City departments. Key metrics about the Parks and Recreation system in Wilmington:
•

53 City-owned parks and playgrounds

•

778 total acres of City parks

•

16 athletic parks

•

27 linear miles of City-owned trails and multi-use paths

The City uses a variety of software to carry out their day-to-day operations. Microsoft Office and Google
Maps are widely used. Staff uses RecTrac for its Parks & Recreation Management Solution (PRMS). Parks
and Recreation uses IntelliGov for its Work Order System related to parks, tree, and right-of-way
maintenance. There is no internal mapping system in IntelliGov. Staff had to input right-of-ways, address
and street information manually into IntelliGov. As the City moves to an enterprise-wide work order system,
IntelliGov will be replaced. Much of the Division’s equipment is included as assets in IntelliGov. The City
uses Kronos for its time management system, but it is not linked to IntelliGov.
Staff rely on the GIS Analyst in Engineering and the GIS Manager in Stormwater to help with advanced
geospatial needs. The GIS Analyst in Engineering setup Parks and Recreation staff with databases and the
City has already completed an asset layer with over 90% of the assets in each park. Ideally, these assets
would be broken into separate layers for each asset type, so staff can query park assets by attributes. GIS
staff also created a public-facing Parks Locator application based on the Esri Park Locator. Some staff have
started using Collector for ArcGIS to edit GIS data. Staff will be working with the Engineering Department
to establish a comprehensive tree inventory.
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Internally, staff rely on the
City’s CityView GIS intranet
browser for a number of
needs.

Administrative

Support uses CityView to
identify locations of work
orders. Staff from different
departments

can

submit

work order request regarding
various assets- trees, parks,

ArcGIS Online based Parks Locator Application developed by the City
of Wilmington GIS staff.

facilities, among others. Other staff utilize CityView for viewing property lines and identifying City
properties. Staff also work collaboratively with PDT and Zoning Division in CityView for maintenance as well
as planning new parks. During departmental interviews, staff mentioned a desire for more GIS training and
tools to use in daily work.
The pyramid and table below outlines the current “Tiers of GIS Use” within Parks and Recreation. Across
the entire Division, there are around 40 full-time employees, with 10-20 more seasonal staff. There are
currently some staff within the Parks and Recreation Division that utilize CityView for basic queries and to
find property information. All are color coded by the level of GIS application use. As defined in the Tiers of
GIS Users table, a Tier 1 user is a Flagship GIS user who has access to a fully functioning GIS toolset. A Tier
2 Analytical user focuses on data analysis, in addition to general browsing capabilities. A Tier 3 Browser
user requires only browsing GIS data functions.
Current GIS Usage
Type
GIS Flagship
(Tier 1)
GIS Analytical
(Tier 2)
GIS Browser
(Tier 3)

Number of Users

GIS Usage

Primary Tools

0

None

None

0

None

None

40

Daily

CityView

DEPARTMENTAL NEEDS ASSESSMENTS | 82

Needs and Descriptions
Asset Inventory Development- Continued Collection of Park Assets
The Parks and Recreation Division is responsible for a variety of assets. In addition to structural features of
the parks and athletic complexes, Parks and Recreation is also responsible for the upkeep of natural
infrastructure such as right-of-ways, medians, and greenspace. Parks and Recreation staff have already
realized the benefit of utilizing GIS as a tool to monitor and track assets in the City currently maintains.
Staff noted that over 90% of the City’s assets have been mapped in an asset layer. As noted in the Existing
Conditions section, it is recommended that these assets are separated into individual layers by asset type,
so staff can identify all benches, bleachers, and other assets.
Staff should continue to collect and
verify each asset before publishing
maps

with

the

City’s

assets.

Photographs should be taken of each
asset. Each photograph should be
linked geographically to their GIS
asset. During the field inspection
process, each asset should be given a
rating and a color code based on this

Example of Baseball Park Assets Mapped

rating. For instance, an asset given a bad rating receive a color code of red in the database, those in
moderate condition receive a yellow, and those in good condition receive a green color code. Staff can then
query attributes by condition, allowing managers more data for budgeting.
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Asset Inventory Management Dashboard
Once all desired assets have been mapped and layers have been created, staff will need a Management
Dashboard to facilitate the maintenance and track assets. Through the dashboard, staff can track field
activities and keep up-to-date records of characteristics of park land, open space, wooded land, parking
facilities, the condition of playground and park infrastructure equipment, and any other user-defined
metrics. If RecTrac is integrated with GIS, recreation programs and events, as well as participants can also
be

tracked

through

an

Asset

Management Dashboard. Dashboards
allow staff to proactively identify
equipment nearing the end of its lifecycle, and take preventative steps to
minimize the potential for a hazardous
situation.

Dashboard Tracking Key Parks and Recreation Assets
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GIS Integration with RecTrac and Other Non-Spatial Databases
As noted in the Existing Conditions section, Wilmington currently uses RecTrac software for their PRMS and

IntelliGov for its work order solution. Some of the tasks RecTrac is capable of can be visually mapped
through integration with GIS. Tasks such as activity registration can be enhanced through some of the
advanced analytical capabilities of GIS. In order for the information stored in an application such as RecTrac
to be automated and spatially enabled, recreation data in the chosen PRMS needs to have addresses or
some other location-based attribute (latitude/longitude, parcel ID number) as an attribute. A data mining
application would be used to extract records stored in the City’s chosen PRMS and geocode them into an
appropriate file. Once the systems
are integrated, staff could utilize a
Recreation Dashboard to monitor
participation by activity. GIS would
enable staff to map and visualize all
program

participants

develop

targeted

and

marketing

then
to

engage identified underrepresented
neighborhoods and populations.

Mapping Recreation Users and their Activities after Integration with
PRMS Software

Staff also discussed a desire to integrate the work order system with GIS for easier work assignment and
tracking. Several different work order systems are used across the enterprise by various departments. As
the City migrates to a common work order system, capacity for GIS integration needs to be strongly
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considered. Several work order systems, such as Accela or City Works provide internal GIS work order
mapping. If the City does not choose a work order system that provides an internal mapping component,
staff need to embrace a work order system that can be easily integrated and viewed in the GIS intranet
portal.

GIS Intranet Portal
Currently, the Parks and Recreation
Division relies on the Citywide GIS intranet
browser, CityView. While it does provide
some practicality for the Division, it is
primarily focused on land management and
property data. Parks and Recreation would
benefit from having a customized GIS
intranet portal that displays all the

Intranet Portal configured for Parks and Recreation

Division’s pertinent data, instead of the one-size-fits-all CityView. Staff could utilize the City’s existing
ArcGIS Online subscription to develop this intranet GIS portal with the Esri Web AppBuilder. The Parks and
Recreation Division currently has 10-12 allotted ArcGIS Online log-ins. The GIS intranet portal should be
configured to display the Division’s data, reports, and queries they need in one viewing application. For
example, staff noted the need to generate reports identifying City-owned properties to ensure they do not
mow areas the City no longer owns. This could be done by running a query for all City-owned property.
Staff across the Division would utilize the intranet portal as the primary GIS tool. It will allow Parks and
Recreation staff to view both inter and intra-departmental GIS data as well as information submitted into
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integrated system databases including RecTrac and a new work order solution. Key users of the intranet
portal include:
•

Generate reports

•

Viewing patron demographics (including parks, facilities, and users)

•

Performing tree analyses

•

Querying park assets, City properties

•

Conduct hotspot analysis to identify problem areas based on work orders completed

•

Quickly assist patrons in answering spatially related questions

•

Integrate census and demographic data for more thorough analysis of patrons and
underserved populations

GIS staff should work with Parks and Recreation regularly to review the City’s Master Data List to determine
what other data layers Parks and Recreation potentially would need to access. Parks and Recreation staff
are expected to have access to all corporate data layers that are not confidential. For example, staff in Parks
and Recreation would be able to see a proposed subdivision layer and work collaboratively with Planning
and Development to identify potential park and trail access points.
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Mobile Data Collection and Access/Mobile Data Policy
Another identified need by Parks and Recreation personnel is the
ability to edit and consume data in the field via mobile devices.
Staff is currently limited in their mobile GIS functionality due to
the lack of a mobile device management policy in the City. Once
there is an enterprise mobile device management policy in place,
staff should begin utilizing smartphones or tablets to collect/edit
and access GIS data in the field.
Esri’s Collector for ArcGIS application should be utilized in the field to allow staff to edit and manage GIS
data in the field. Staff could utilize Collector for ArcGIS to finish collecting data for the Division’s asset
inventory. Once the asset inventory is complete, Collector for ArcGIS should be utilized to edit data as
needed to ensure up-to-date, accurate GIS data. Collector for ArcGIS is compatible with any iOS or Android
device.
Mobile devices can also be used to consume GIS information in the field. GIS intranet portals developed
through the Esri Web AppBuilder are fully functional in the field. Maintenance staff could use the intranet
portal to access integrated work order data in the field with a mobile device. Linked attachments, images,
asset documentation, scanned forms, etc. would also be accessible in the field through Parks and
Recreation’s GIS intranet portal, which is currently unavailable outside of the office. Weekly staff
inspections conducted with a GPS-enabled tablet and geospatial information would enable staff to do their
inspections through electronic forms tied to each asset. This same type of application could be used for
sports field management. Information regarding assets such as amenities, lights, and tasks such as fertilizer
application and grass cutting could be tracked and updated via Collector for ArcGIS.
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Complete Layers and Datasets
Parks and Recreation Staff needs to work with the GIS Staff to ensure that they have complete and
functional layers and datasets through their GIS intranet portal. Some layers exist and are already complete,
others need to be augmented, and others need to be created. In addition to the park asset and amenity
inventory previously discussed, there are several layers Parks and Recreation staff specifically requested to
access. Staff has some data stored in Excel Spreadsheets, which needs to be geocoded and converted to a
GIS layer. For example, Parks and Recreation staff has a spreadsheet of all trees when contractors plant
them and have converted some the spreadsheets that have addresses to GIS data but would like a
comprehensive inventory. This allows for more thorough analysis and ensures accuracy in creating maps
and developing reports. Requested layers include:
•

Trees the City is responsible for

•

Sewer (desired from CFPUA)

•

Forever Trees (desired)

•

Brownfields (desired)

•

Heritage Trees (existing)

•

Community Gardens (desired)

•

Tree Grates (desired)

•

Storage Containers (desired)

•

Fences (desired)

•

Grills (existing)

•

Irrigation within parks (desired)

•

Field Accessories (desired)

•

City-owned Properties (existing)

•

Speakers (desired)

•

Vacant Buildings (existing)

•

Golf Course (more detailed version

•

Stormwater (existing)

•

Sidewalks (existing)

•

Art (desired)

•

Transportation Layers (existing)

•

Green Space (partial)

•

Easements (existing)

•

Tree Canopy (existing)

•

Planning Layers (parcels, zoning all

•

Mowing Areas (partial)

others) (existing)

•

Pervious Surfaces (desired)

•

Street Lights

•

Astroturf (desired)

•

Signs (existing)

•

Green Buildings (desired)

•

Trails (existing)

•

Electric access (for repairs in the park)

•

Bike Racks (existing)

•

Water (desired from CFPUA)

•

Landscaping Beds (desired)

•

Bike Repair Stations (desired)

•

Splash Pads (desired)

desired)

(partial)
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Each of these layers needs to be completed or examined for accuracy. Many of the layers developed for
Parks and Recreation will then be subsequently maintained by Parks and Recreation. Maintenance of data
is crucial for the continued data analysis and to continue to produce maps.

Parks and Recreation Story Map
While residents can use the Park Locator Application to find parks around them, a Story Map highlighting
some of the City’s larger parks or more exciting outdoor opportunities, such as the Municipal Park Golf
Course, Greenfield Lake, Veterans Park Sports Complex, and Hugh Macrae Park could be developed to
include multimedia content – text, photos,
video, and audio. This allows Parks and
Recreation to tell stories about services,
events, and other items of interest. Story
Maps could also be used to garner community
support

and

funding

for

a

potential

community park.
Parks and Recreation Story Map
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Training
Several recommendations have been made for staff to adopt new technologies and applications. While
most Parks and Recreation Staff will only be utilizing basic intranet portals, they will still need to be trained
on how to access and utilize the applications. Most of the training could be conducted in-house by GIS Staff.
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Multi-Tier GIS Application Use
The pyramid and table below outlines the projected “Tiers of GIS Use” within Parks and Recreation. All are
color coded by the level of desired GIS application use. As defined in the Tiers of GIS Users table, a Tier 1
user is a Flagship GIS user who has access to a fully functioning GIS toolset. A Tier 2 Analytical user focuses
on data analysis, in addition to general browsing capabilities. A Tier 3 Portal user requires only general
browsing GIS data functions. Parks and Recreation will consist mainly of Tier 3 Users. However, staff that
uses Collector for ArcGIS or conducts analysis should be considered Tier 2 users. The City of Wilmington
should also consider adding a full-time Tier1 employee to be responsible for the GIS tasks for the
Community Services Department including Parks and Recreation.

Group

Tier 1 –
Flagship

Tier 2 –
Analytical

Tier 3 –
Portal

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

TIERS OF GIS USERS
Activity
GIS Administration
Data Maintenance
Data Conversion and Creation
Spatial Data Management
Technical Support
Coordination
Data Maintenance
Analytical functions/Geoprocessing
Complex queries
Modeling
Use of desktop extensions
High-quality map production
Browsing/Look-Up
Standard Reports
Simple Query
Map Production

User Pyramid

Tier 1
Flagship
Tier 2
Analytical

Tier 3
Portal

1
7
33
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Existing Conditions
The following will examine the existing uses and GIS needs of the Planning, Development, and
Transportation Department (PDT). In addition to the needs of PDT, This Needs Assessment will also examine
the needs of the Wilmington Urban Metropolitan Planning Organization (WMPO).
The Planning Division in PDT consists of 18 staff members that are responsible for a variety of tasks. The
Current Planning Division includes Historic Preservation and reviews current development projects for City
code compliance and construction release. Long-Range Planning drafts and maintains plans pertaining to
future land use to effectively guide growth and development. The Zoning section in Planning assists citizens
with information on permitted uses, dimensional requirements for property and referrals to the
appropriate City staff. This section is also responsible for official interpretations of the zoning code, issuing
a variety of permits and conducting zoning inspections.
Another division in PDT is Traffic Engineering, which consists of 22 staff members. Traffic Engineering plans
and maintains Technical Requirements for Road Construction for New Developments, Technical Standards
for New Developments, and Special Projects. Traffic Engineering is heavily involved in asset management
including City-owned traffic signals, signs, street lights, pavement markings(all currently available as GIS
layers), as well as fiber optic infrastructure in the City. Staff use IBIS software to manage City signs. The
Division also administers the City’s Neighborhood Traffic Management Program and the Safelight program.
GIS is heavily used in PDT. Staff rely heavily on CityView and ArcGIS Desktop to assist with development
related questions. Staff involved in zoning use GIS for development research to determine dimensions and
setbacks, identify historic structures and districts, and to assist in issuing permits. Staff also use GIS to
prepare maps for rezoning cases and subdivision proposal review. There is a GIS Analyst in PDT that handles
the Department’s high-level GIS work and is the first point of contact for staff if they have GIS-related
questions. The City has two primary geodatabases- WORK1, a production database, and WILMINGTON,
which houses published data and the featured classes that populate the CityView intranet browser. Only
the GIS Manager in Information Technologies has access to edit data in the WILMINGTON geodatabase.
PDT staff can access the WORK1 production geodatabase. The GIS Analyst in PDT also has some experience
working with ArcGIS Pro. PDT staff also work with a GIS Analyst in Engineering for City addressing, street
namings and renamings, and centerline mapping. Staff also heavily rely on ProTrak, the City’s internally-
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developed, web-based Project Tracking application. ProTrak is not integrated with GIS, but the
developments submitted into ProTrak are manually mapped and put into a web map created by the GIS
Analyst in Engineering. Staff can access project applications and plans, as well as comments made by staff
across all departments. The GIS Analyst in PDT has produced several public-facing ArcGIS Online web maps
to share information with the public.

Public Facing ArcGIS Online Maps related to Planning information

Other software utilized includes:
•

HTE – zoning code enforcement case management

•

Laserfiche – document management

•

Adobe Suite – create maps

•

AutoCAD/SketchUp exports GIS data to DWG to visualize what a parcel could look like or view
hypothetical developments

•

Share the Ride NC- rideshare matching system for North Carolina

•

Microsoft Office Tools
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The pyramid and table below outlines the current “Tiers of GIS Use” within PDT. All are color coded by the
level of GIS application use. As defined in the Tiers of GIS Users table, a Tier 1 user is a Flagship GIS user
who has access to a fully functioning GIS toolset. A Tier 2 Analytical user focuses on data analysis, in addition
to general browsing capabilities. A Tier 3 Browser user requires only general browsing GIS data functions.
Staff in PDT rely on a variety of GIS tools including CityView, ArcGIS Desktop and ArcGIS Pro, and ArcGIS
Online.

Type

Current GIS Usage
Number of Users
GIS Usage

Primary Tools

GIS Flagship
(Tier 1)

1

Daily

CityView, ArcGIS Desktop, ArcGIS Pro,
ArcGIS Online

GIS Analytical
(Tier 2)

6

Daily

CityView, ArcGIS Desktop, ArcGIS
Online

GIS Browser
(Tier 3)

19

Varies

CityView, ArcGIS Online

WMPO – The Wilmington Urban Area Metropolitan Planning Organization (WMPO) is responsible for both
regional and local transportation planning initiatives. WMPO is a federally mandated and funded
organization. WMPO oversees regional transportation planning for the City of Wilmington and New
Hanover County, as well as parts of neighboring Brunswick and Pender Counties. There are 10 total staff
members in WMPO.
GIS is widely used in WMPO. Staff work collaboratively with local county and municipal governments to
obtain GIS data as well as utilize NCDOT data. WMPO did not have access to edit data in the City’s WORK1
geodatabase for several years and stored data in a
local file. WMPO Staff now have access to
Wilmington’s WORK1 geodatabase. Staff have some
in-house staff with GIS experience and regularly use
ArcGIS Desktop applications. They also work with
several Wilmington GIS staff members for assistance.
They WMPO staff conduct regular traffic counts using

Traffic Counts GIS Map provided by WMPO for
Wilmington and the surrounding area
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Peek traffic counting hardware and TOPS software. This data is compiled and published in an ArcGIS Online
map by WMPO staff.
The pyramid and table below outlines the current “Tiers of GIS Use” within WMPO. All are color coded by
the level of GIS application use. As defined in the Tiers of GIS Users table, a Tier 1 user is a Flagship GIS user
who has access to a fully functioning GIS toolset. A Tier 2 Analytical user focuses on data analysis, in addition
to general browsing capabilities. A Tier 3 Browser user requires only general browsing GIS data functions.
Staff in WMPO primarily rely on CityView and ArcGIS Desktop tools to view and analyze data.

Type

Current GIS Usage
Number of Users
GIS Usage

Primary Tools

GIS Flagship
(Tier 1)

0

N/A

None

GIS Analytical
(Tier 2)

4

Daily

CityView and ArcGIS tools

GIS Browser
(Tier 3)

6

Daily

CityView
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Needs and Descriptions
Intranet GIS Web Portal
PDT Department uses the City’s CityView intranet application or ArcGIS Desktop tools for their mapping
needs. The tools CityView is equipped with lend themselves to use in a planning/development department.
CityView provides the capability to conduct utility lookups, access parcel information, and identify overlay
districts such as the Historic District. The
diverse nature of the PDT Department
calls for a GIS intranet tool that can assist
and complete an array of tasks. An
intranet GIS web portal, developed using
a tool such as Esri Web AppBuilder, could
be configured for PDT to provide desired
data and information in a focused GIS
map.

ArcGIS Online Buffer Widget

One of the significant benefits PDT will realize from the continued implementation of GIS and
complementary technologies is increased and improved access to information. Staff would be able to
access all geospatial data, in addition to construction drawings, pre-plans, and other documents and
information tied to the layers. Non-spatial data from disparate sources could be mapped and then accessed
through the intranet portal. Additionally, many of the analytical tools staff currently rely on ArcGIS Desktop
for can be accomplished through a more robust intranet portal using tools readily available in an ArcGIS
Online. These tools include:
•

Buffer and measuring tools

•

Automatic mailing label creation

•

Custom views of development application review/approval GIS data

•

Development related queries and reporting or queries related to permit or parcel information

•

Automated address generation for affected property notification

•

Mobile GIS tools for site inspections

•

Geocoding capabilities

•

Setbacks generation for parcel boundaries and building outlines based on zoning
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In addition to the capabilities listed above, an intranet web portal developed through Web AppBuilder
would be fully functional in the field, a shortcoming of CityView that was identified in departmental
interviews. This could be achieved without having to VPN into the City’s network by making a web address
not given to the public or by restricting the page through an ArcGIS Online log-in. Staff would be able to
use tablets or smartphones to access all GIS information while completing field tasks such as building
inspections. Staff could access development site plans attached to data layers in the field instead of having
to carry paper copies or view case history that has been saved as a GIS layer.

Data Access
There was minimal discussion of additional data layers staff desired. However, staff expressed a desire to
augment their existing data with historical information. Parcels change frequently; subdivision results in
two (or more) parcels being created with unique APN’s. Permits and GIS data that is tied to this APN is often
lost as well. The City’s Zoning or parcel layer could be archived monthly and accessed as needed to track
changes over time.
Staff in PDT did identify desired data for a departmental portal. Data desired in an intranet portal includes:
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•

Land Use

•

Group Homes (desired)

•

Zoning

•

Bed and Breakfasts (partial)

•

Overlay districts

•

Traffic layers including:

•

Heritage Trees

o

Signs

•

Comprehensive tree map

o

Street Lights

•

Comp plan maps

o

Panel boxes

•

Brownfields and other environmental

o

Pedestrian crossing

data

o

Traffic signals

•

Traffic Counts

o

Pavement markings

•

Permits

o

3rd party infrastructure

•

Trees

o

Neighborhood traffic

•

Building
(exists

Footprints
in

CAD,

Fiber
needs

Network
to

be

complaints (currently stored in
Excel)

georeferenced in GIS)
Staff desire the ability to access georeferenced documents and plans via GIS including landscaping, building,
and site plans, as well as CAD drawings. Laserfiche, which the City already utilizes, should be used to scan
and store these files. They should then be tied
to a permit or parcel layer, so staff can see all
permit history and the attached documents in
one location. Staff also expressed the need to
directly link to the New Hanover County’s
Register of Deeds portal for deed books and
page numbers.

GIS intranet portal data with attached floor plans and
sewer video feeds
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Routing Capabilities through Network Analyst
Staff currently look at the inspections scheduled for
the day and assign inspections by geographic area.
Staff are then responsible for planning their route for
the assigned inspections. Staff could increase their
efficiency by utilizing ArcGIS Desktop and the Esri
Network Analyst extension. Network Analyst is a
spatial analyst tool that determines routing efficiency
and will determine the most efficient route for
assigned stops. By predetermining staff’s routes, they
will be able to manage on-site visits and field visit
more effectively. As cases come in, office staff will

Routing efficiency with Network Analyst

know where field staff are throughout the day to determine who would be the most effective staff member
to respond to an immediate inquiry.

Public-Facing Planning Information Internet Map
As noted in the Existing Conditions section, the City of Wilmington has made strides to publish ArcGIS Online
web maps for public consumption. Wilmington has a mix of public-facing maps to allow residents to find
needed information. While these maps are beneficial to the public and receive steady traffic, staff
expressed the desire to make more development-related information available to the public. Information
such as available utilities, flood hazard information and FEMA guidelines should be included in one of the
existing maps or in its own web map to present this information to contractors and developers. While utility
line information is confidential, information should be included to ensure developers certain utilities are
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available and who to contact for inquiries. Staff could
include all development and permit history, so both
staff and residents can see information in one
location.

Public Facing Map presenting all parcel history and
pertinent zoning/development related information

Demographic Analysis through Esri Business Analyst Extension
Staff at WMPO identified the need to have access to demographic data for advanced analytical
capabilities. WMPO wanted to be able to analyze economic and demographic data to guide future
community growth. Staff in PDT already have Business Analyst, and if they have licenses available, they
should provide access to WMPO. If there are not any available, staff should determine whether they need
to increase their licensing. Business Analyst’s features include:
•

Specified information and data for the exact area needed—including standard geographies (down
to the Census block group level), hand-drawn shapes, or rings or drive times around a location.
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•

Access thousands of demographic, Census,
health, crime, and business variables to
formulate better policy decisions.

•

Go beyond basic demographics to really
understand the behaviors and preferences of
people living in any area using Esri's detailed
segmentation profiles.

Esri Business Analyst extension through
ArcMap

Esri Business Analyst data should be available to edit and manipulate internally. If data available through
Business Analyst is not editable, staff could download census and demographic data from Esri
Demographics for the development of insightful maps.
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Mobile Data Access and Collection – Survey 123 and Code Violation (Collector for ArcGIS)
As noted in other Needs Assessments,
the City of Wilmington needs to
develop and implement a Mobile
Device Management policy so staff can
access and collect GIS data in the field
following established protocol. Staff
expressed a desire to be able to create
work orders and case files in the field.
When the City moves to a new business system, staff should have the ability to create work orders/edit
files directly in the field. Until that system is implemented, staff should create GIS files in the field and then
transfer the information to SunGard back in the office. Esri has produced two primary mobile applications
PDT should consider using to edit or collect GIS information in the field. Staff could use one of Esri’s newest
applications- Survey 123, to create forms with the necessary fields and data needed to create work orders
or case information. Data would be stored in ArcGIS Online, and once staff returns to the office, they would
then have all needed data collected and organized along with pictures of the case to submit as case data in
SunGard.
As discussed in the Community Services Needs
Assessment, another possible solution until the
City moves to a new code enforcement system is
the Esri Code Violation application. Code Violation
is a configuration of Collector for ArcGIS and
Operations Dashboard for ArcGIS for code
enforcement officers to collect and monitor
violations and related inspection information. It
provides staff the ability to access violation and
inspection information in the field for enhanced

Code Violation allows zoning enforcement staff to
track and submit data in the field.

workflows and improved communication. Code Enforcement Officers would be able to edit case data in the
field and map all cases. The Operational Dashboard could be accessed in the office to view and track case
progress and workload. While this would not automatically update case files in SunGard, automatic triggers
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could be set up so that when staff returns to the office, staff could bring up the details of the cases the
have been working on and submit the information into SunGard.

Integration with the Code Enforcement Database
Along with Code Enforcement Division in Community Services, zoning code enforcement currently uses
SunGard HTE as its code enforcement software. Staff noted that the City is looking to replace SunGard in
FY 2018-2019 according to current estimates. Code Enforcement cases have a geospatial component and
can be integrated with GIS data to be presented visually on maps. All database records related to a specific
location can be mapped by linking each record to a spatial feature such as an address point or parcel ID. A
data mining application can generate and export the resulting GIS layer on a regularly scheduled basis.
Through integration, staff can access most of the
geographically relevant data in the GIS intranet portal. Ideally,
the City will pick a code enforcement system moving forward
that will work collaboratively with GIS. Integration with
SunGard or its replacement would allow staff to see case
history details in the GIS intranet portal in addition to case data
submitted through Esri tools such as Code Violation or Survey
123. This would give staff the capability to conduct queries and
identify clusters through widgets in the GIS intranet portal such
as heat mapping or in ArcMap. Staff would also be able to
identify open cases daily through regular automation with SunGard.
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ArcGIS Desktop- ArcMap or ArcGIS Pro
Currently, PDT and WMPO rely on ArcGIS Desktop for their desktop Esri application. The GIS Analyst in PDT
uses ArcGIS Pro for some tasks. As ArcGIS Pro becomes the standard desktop application, staff will need to
begin familiarizing themselves with the application and its features.
Staff in both PDT and WMPO will need to continue to utilize ArcGIS Desktop tools either through ArcMap
or ArcGIS Pro. Comprehensive Planning uses ArcMap extensively to make maps for the City’s
Comprehensive Plan. Additionally, many of the extensions or tools staff would like to use- Network Analyst,
Business Analyst, run through GIS desktop applications. Staff will need to be trained on the technology they
choose to implement. Staff tasked with plan review and conditional rezoning cases should be able to create
maps internally instead of having to go to the GIS Analyst in PDT. Staff could work with the GIS Analyst to
create workflows to simplify tasks such as determining where group homes can be located. Staff could use
Model Builder in ArcMap or ArcGIS Workflow Manager Extension to create an automated process for
determining where group homes can be located.
If the City pursues moving to a cloud-based GIS platform, the Department’s workflows would be
streamlined by migrating from ArcMap to ArcGIS Pro because of the ability to publish maps in ArcGIS Pro
directly to ArcGIS Online and vice versa. Staff can also edit ArcGIS Online-hosted feature classes directly in
ArcGIS Pro. ArcGIS Pro wis a 64-bit application, therefore IT staff will need to ensure ArcGIS Pro users have
the computing capability to run ArcGIS Pro during their replacement cycle.
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An additional benefit of ArcGIS Pro is the 3D
capability that it provides. Staff can
navigate, author, edit, and share 3D maps
in ArcGIS Pro without the 3D Analyst
extension. 3D Analyst is only required if
staff plan on running 3D Analyst toolbox
geoprocessing tools such as 3D features,
functional surface toolset, and the ability to
run some CityEngine tools without having

3D modeling capability in ArcGIS Pro

CityEngine installed. 3D data from other software such as SketchUp can be imported with the Conversion
toolset (which does require 3D Analyst license) into a multipatch feature class and accessed ArcGIS Pro. 3D
data in ArcGIS Pro can also be exported using the to Collada toolset in the Conversion toolbox, where the
GIS files can then be edited by PDT staff.

Training
The most important need for the PDT Department is for targeted training. Several recommendations have
been made for staff to adopt new technologies, extensions, and applications. PDT Department staff will
need to be trained on how to utilize everything from the departmental intranet portal to desktop tools and
extensions. Additionally, because of the high concentration of advanced GIS users, ArcGIS Online training
will be needed so staff can become familiar with how to publish ArcGIS Online maps and how ArcGIS Online
credits are used. Staff will only realize the full return on investment and increased efficiencies with full
knowledge of all tools. In-House Most of the training could be conducted in-house by GIS Staff or through
available web courses.
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Multi-Tier GIS Application Use
The pyramid and table below outlines the projected “Tiers of GIS Use” within PDT based on this needs
assessment. All are color coded by the level of desired GIS application use. As defined in the Tiers of GIS
Users table, a Tier 1 user is a Flagship GIS user who has access to a fully functioning GIS toolset. A Tier 2
Analytical user focuses on data analysis, in addition to general browsing capabilities. A Tier 3 Portal user
requires only general browsing GIS data functions. PDT will consist of all Tiers of GIS Users. The Tier 1 users
are the staff that primarily deal with high-level GIS functions such as data maintenance. The GIS Analyst in
PDT will be a Tier 1 user. The Tier 2 users are the ones that want to use GIS for analytics and the various
Esri extensions, as well as those who frequently edit data. The remainder staff will be Tier 3 users and
consume GIS data through the intranet Portal.
TIERS OF GIS USERS
Group

Tier 1 –
Flagship

Tier 2 –
Analytical

Tier 3 –
Portal

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Activity
GIS Administration
Data Maintenance
Data Conversion and Creation
Spatial Data Management
Technical Support
Coordination
Data Maintenance
Analytical functions/Geoprocessing
Complex queries
Modeling
Use of desktop extensions
High quality map production
Browsing/Look-Up
Standard Reports
Simple Query
Map Production

User Pyramid

Tier 1
Flagship
Tier 2
Analytical
Tier 3
Portal

2
12
20
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SECTION OUTLINE
1.

EXISTING CONDITIONS

2.

NEEDS AND DESCRIPTIONS

3.

MULTI-TIER GIS APPLICATION USE

Existing Conditions
This Needs Assessment Chapter will examine the GIS needs of the Public Services Department. Public
Services operations are divided among multiple core Divisions: Solid Waste, Streets and Sidewalk,
Stormwater, Building Maintenance, and Sustainability. Each Division in Public Services that was interviewed
use GIS in different ways as follows:
Solid Waste – Solid Waste consists of 77 total staff members and has a small group of staff members who
use GIS minimally and access the City’s online map for Recycling and Trash pickup. The Division is
responsible for picking up residential trash, yard waste, recycling, bulky items, and provides commercial
refuse collection for businesses in the City. Billing for trash collection is managed by the Cape Fear Public
Utility Authority. There are a small number of GIS data layers related to Solid Waste that already exists
including trash and recycling route zones and trash containers on City properties or in the right-of-way. GIS
staff performed a route optimization study about five years ago for street sweeping, and rely on the study’s
findings for Solid Waste collection routes. The Solid Waste Division relies on GIS staff in Stormwater or the
Engineering GIS Analyst for GIS work.

Type

Current GIS Usage
Number of Users
GIS Usage

Primary Tools

GIS Flagship
(Tier 1)

0

N/A

None

GIS Analytical
(Tier 2)

0

N/A

None

GIS Browser
(Tier 3)

2

Occasional

ArcGIS Online Web Maps

Streets and Sidewalk – The Streets and Sidewalks Division is tasked with ensuring safe and clear passageway
for all vehicular and pedestrian traffic. The Division consists of 25 total staff, but only a small number utilize
GIS regularly. The Streets and Sidewalk Division uses MicroPaver to track pavement conditions. MicroPaver
utilizes a separate streets layer, resulting in multiple
issues for the division. MicroPaver causes topology
issues. Also, MicroPaver creates a new streets layer with
varying geometry and attributes. This results in
duplication and confusion regarding which layer is
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correct. Streets and Sidewalks staff track sidewalks and pothole issues in an Excel spreadsheet. GIS staff in
the Engineering maintain the City’s street maintenance layer and map, and also maintain the City’s
sidewalk, brick streets, curb ramps, and crosswalk layers. Additionally, GIS staff in Engineering in addition
to the “Who Maintains My Street?” (above) and an internal street map that is available via the Wilmington
GIS page.

Type

Current GIS Usage
Number of Users
GIS Usage

Primary Tools

GIS Flagship
(Tier 1)

0

N/A

None

GIS Analytical
(Tier 2)

0

N/A

None

GIS Browser
(Tier 3)

5

Occasional

CityView

Building Maintenance – The Building Maintenance Division includes 10 staff and is responsible for
maintaining all of the roofed buildings the City utilizes. Building Maintenance uses IntelliGov for work order
requests, but the Division but does not currently map work order requests. Staff do not use GIS and go to
the GIS Manager in Stormwater for any GIS needs. There is a need in Wilmington for enhanced building
and fixed asset data. There are plans to begin utilizing GIS more heavily this year in the Building
Maintenance Division than currently used. There is no integration between Kronos, the City’s time
management software and IntelliGov.

Type

Current GIS Usage
Number of Users
GIS Usage

Primary Tools

GIS Flagship
(Tier 1)

0

N/A

None

GIS Analytical
(Tier 2)

0

N/A

None

GIS Browser
(Tier 3)

0

N/A

None

Sustainability- The Sustainability Division in Public Services is tasked with efficiently managing energy,
water, and wastewater while also working to implement fiscally and environmentally sound projects to
preserve the quality of life of the community and resources. Sustainability utilizes data from a variety of
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sources- utility meters, building and facility energy usage, and local recycling and waste efforts. Staff in
Sustainability use ArcGIS Desktop to analyze data including water meters, area lights, fuel tanks, all of which
is maintained by GIS staff in Engineering in collaboration with the Sustainability Manager. Staff have
Collector for ArcGIS loaded on devices, but there are connectivity issues in the field. Public Services staff
have also developed an energy collector map.

Type

Current GIS Usage
Number of Users
GIS Usage

Primary Tools

GIS Flagship
(Tier 1)

0

N/A

None

GIS Analytical
(Tier 2)

1

Heavy

CityView, Collector for ArcGIS, and
ArcMap

GIS Browser
(Tier 3)

0

N/A

None

Stormwater – The City of Wilmington Stormwater Services provides comprehensive management of the
stormwater drainage system to protect the community and the environment. There are several
components of the Stormwater Division. There is a Maintenance Group- broken into Open and Closed
drainage, with crews responsible for maintaining, repairing, and cleaning the stormwater infrastructure.
The Administration Group contains the GIS staff, Outreach and Education staff, and an engineer that
oversees the in-house Capital Improvement Plan (CIP) Projects related to stormwater. Stormwater is also
responsible for street sweeping, which is tracked by hand. Street sweeping follows a City grid, which also
exists as a GIS layer.
Stormwater is a major user of GIS and has three staff
dedicated to GIS- a GIS Manager, and two GIS Analyst.
The City’s stormwater network is mostly mapped and
exists as GIS layers, but it is incomplete. Staff in the
Engineering Surveying Division collect updated data while
in the field. Staff use Collector for ArcGIS to track illicit
discharges, dry weather flow monitoring, to perform
inspections of the City’s stormwater infrastructure,
gathering field data, and pond inspections. GIS is used to
create mailing lists for communication with residents

ArcGIS Online internal CIP web map
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regarding CIP projects or just general stormwater education. Staff is also responsible for calculating
impervious surfaces and billing for stormwater. The City uses GIS to track CIP through the use of ArcGIS
Online web maps. Some of the City’s CIP project managers have been taught to how to maintain data in
ArcGIS Online. Most project managers maintain project data in an Excel spreadsheet, which is then updated
in the CIP data layer by GIS Staff.
One component of the Stormwater Division is community education. Education staff are tasked with
cultivating a culture of environmental stewardship throughout City operations to reduce the City’s
environmental footprint. Staff use both the City’s web maps as well as printed GIS maps to show public use.
The Division has a storm drain marking map in their office. Sustainability staff rely on GIS staff to create
mailing labels and to print custom maps that have been requested. Staff utilize GIS for the City’s Heal Our
Waterways program to monitor watersheds and track information volunteers put on storm drains.

Type

Current GIS Usage
Number of Users
GIS Usage

Primary Tools

GIS Flagship
(Tier 1)

4

N/A

ArcGIS Desktop, ArcGIS Online,
CityView

GIS Analytical
(Tier 2)

11

Heavy

ArcGIS Desktop, ArcGIS Online,
CityView

GIS Browser
(Tier 3)

1

Medium

CityView

Staff in Public Services uses a variety of tools and software to achieve their mission including multiple work
order systems. The following software is used by Public Services staff:
•

IntelliGov

•

CityView

•

ArcGIS Desktop

•

MicroPaver – pavement conditions

•

ArcGIS Online

•

HTE

•

TransMap- Lidar

•

WinCan CCTV

•

Cartegraph

•

Laserfiche

•

Microsoft Office

•

Truck Plus

o

Maintenance

Repairs,

Requests for Stormwater
•

Service

AutoCAD
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During departmental interviews, staff noted that IntelliGov would be replaced as the City looks to replace
some of their business systems. Compatibility with GIS should be considered when a new work order
solution is chosen.
Public Services has a small number of mobile devices for staff to utilize in the field- five tablets, and three
Panasonic ToughBooks, and six laptops. Verizon Networkfleet is the Sanitation AVL solution.
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Needs and Descriptions
Data Access
Staff in Public Services interviewed indicated a number of data layers
that they would like to have access to via a GIS intranet portal. Some
of these layers exist, others need to be augmented, and others need
to be created. It will be incumbent upon the Departmental and GIS
staff to prioritize each of these layers in regards to their creation.
Staff in Public Services have the technology and knowledge to
continue to create and complete data layers. The following are the
data layers that Public Services staff desires:

•

Trash and recycling cans in the right-of-way and on City
properties (existing)

•

Residential trash and recycling cans (desired, currently exist in an Excel spreadsheet)

•

Cigarette holder (existing)

•

Sidewalks (existing)

•

Curb Ramps (existing)

•

Crosswalks (existing)

•

Brick street layer (existing)

•

Transportation/Planning Layers (land use, transit locations and plans) (desired)

•

Fiber network (existing)

•

Intersection Plans (desired)

•

Third Party Assets (desired)

•

Stormwater Easements (existing)

•

As-builts (desired)

•

Drone Aerials
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The City also needs to expand its building and fixed asset data. As Wilmington implements a new work
order (and possible asset management) system, the Building Maintenance Division will be heavily involved
in using the technology to maintain existing City infrastructure. Building Maintenance staff will need GIS
training to become more familiar with the business system and how it integrates with GIS.
This data can then be analyzed using GIS tools such as Operational Dashboards and intranet portals. Data
can also be shared with Emergency Operations Center (EOC) staff at New Hanover County when
emergencies occur.

Enhanced GIS Intranet Portal
An intranet GIS browser, CityView, is available for all City staff to use. CityView is managed and maintained
by the GIS Manager in IT. CityView was developed to serve the general needs of the organization but not
the specific needs of the departments. As a result, the enhanced functionality of ArcGIS Online web maps,
feature services, and applications specific to tasks have led to less reliance on CityView, a one-size-fits-all
solution. In Public Services, this has led to the development of several web maps including:
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•

Drainage Field Map

•

Public Services Asset Inventory

•

Sidewalks,

Crosswalks,

and

CurbRamps
•

Street Rehabilitation

•

Recycling Schedule

•

Public Services Closed Streets

•

City Buildings

•

Speed Limits

Street Rehabilitation Map produced by Public Services

These web maps were created by Public Services staff using ArcGIS Online-based tools and preconfigured
templates.
Instead of one general portal for the organization along with individual web maps tied to a specific topic,
the City needs to consider departmental intranet portals with all pertinent information in one view. An
enhanced departmental-specific intranet applications should be the primary way that staff can view GIS
data, as opposed to having several unique web maps.
A Public Services targeted intranet application created with the Esri Web AppBuilder should be the primary
portal for staff internally and in the field. This intranet mapping portal should have all layers mentioned
above in the data creation need, as well as other data staff need in the field.
The following are other uses, functionalities, and/or data that staff would like to access in the intranet
portals:
•

Links to plans, as-builts, and photographs of surficial and underground assets

•

More control of what layers are included

•

Links to Google Street View

•

Charts (pie, bar, etc.)

•

Viewing of Asset Management data

•

Measurement tools

•

Targeted queries and reports for Public Services

•

Data from other IT systems (work order systems, CCTV)
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•

Staff desire functionality to support data export to Excel where applicable

•

Automated mailing label functionality

Integration with Existing Non-Spatial Databases
As noted in the Existing Conditions section, staff in Public Services
use a variety of business systems. Databases for IntelliGov,
Cartegraph, MicroPaver, WinCan, and other systems can be
integrated to provide staff with a comprehensive view of all relevant
data. Databases need to be integrated to ensure staff have access to
all pertinent information when making decisions. These databases
contain geospatial attributes or characteristics making them a candidate for spatial enablement. Any
database with associated addresses can be address-matched to a street centerline layer, tax parcel
centroids, or address point layer. This data can be geo-enabled through an automated geocoding service
that creates GIS data layers from non-spatial relational databases. Geoenabled databases can then be
stored in the City’s central geodatabase, providing data to staff who need access to it via the GIS intranet
portal.
The following databases lend themselves to data mining and integration:
•

IntelliGov

•

Cartegraph

•

WinCan- CCTV

•

MicroPaver

•

Laserfiche

•

Data stored in Excel Databases
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Additionally, as the City implements new business systems across the enterprise, these applications need
to be more functional with GIS. The City’s future work order and permitting systems need to be
bidirectional and pull information directly from the City’s geodatabase while also updating GIS data as work
order or permitting information is edited. The issues currently experienced with Micropaver do not need
to be replicated with future business systems. The future solutions also need to have mobile access so staff
can complete many of their tasks directly in the field saving time and effort.

Public Facing Capital Improvement Project Map
Stormwater staff expressed a desire to create a public-facing CIP map, similar to the current internal ArcGIS
Online CIP map. There are multiple avenues that could fulfill this need. First, staff could publish the existing
internal map and provide access to
the

public.

An

easier-to-use

solution would be to publish CIP
information through an Esri Story
Map. Story Maps lend themselves
to public GIS data consumption
and are easier to navigate than a
web map. Staff could use Story
Maps to share important CIP data

Capital Improvement Projects Story Map
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such as project timeline, costs, potential road closures, service interruptions, and link future drawings or
plans showing the finished product.

Enhanced Access to Central Geodatabase
The City stores a majority of their GIS data in a central geodatabase WILMINGTON. The geodatabase is
currently managed by the GIS Manager in the IT Department, and only he has the right to edit data in
WILMINGTON. Other users can edit data in the production geodatabase WORK1. Data edits and creation
have to be approved by the GIS Manager before being published in the WILMINGTON database. While
accountability is essential to maintaining data integrity and accuracy, other departmental staff need the
ability to edit data layers in the geodatabase. If necessary, measures can be taken to monitor log-in
information to determine who is accessing and editing data. Staff across multiple departments noted data
duplication and operational silos are in place because of a lack of an enterprise approach. Core GIS staff
need to first ensure data editing and submission standards are in place. Then, GIS staff in individual
departments need to identify all potential GIS data editors and work with them to ensure common data
editing procedures are used to ensure consistency and continuity across all the organization.
Additionally, efforts need to be made to ensure all non-confidential GIS data is available enterprise-wide.
GIS should be a tool to unify staff and promote collaboration, instead of forcing staff to resolve issues and
make decisions individually.
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Citizen Problem Reporter
Staff noted the need to enable residents with a 311 type application to report issues in the community.
There are several available, one of which is Citizen Problem Reporter. Citizen Problem Reporter allows
residents to use a desktop computer or mobile devices to note issues or problems in the community that
need staff attention. Information submitted via Citizen Problem Reporter is available in real time in Citizen
Problem Manager. Neither IntelliGov or Cartegraph, the two work order systems currently used by the City
of Wilmington have automated service request capabilities. As discussed above in the Integration need, the
City of Wilmington needs complimentary
business systems that do not operate in silos.
Work order systems with automated service
request capabilities can communicate with
Citizen Problem Manager to push the task to
crews in the field to resolve the issue. Staff
can also print a manual ticket and assign tasks
as needed. Residents can submit data
anonymously or be identified and can track
and follow up on submissions.

Citizen Problem Reporter allows citizens to identify
issues in a community

Note: As discussed in the City Manager’s Needs Assessment, the City Attorney’s Office expressed
apprehension about liability concerns for 311 applications such as Citizen Problem Reporter. Staff should
work collaboratively and ensure all staff are on board with a 311 solution before it is implemented.

DEPARTMENTAL NEEDS ASSESSMENTS | 120

ArcGIS GeoEvent Server
Currently, the Sanitation Division utilizes Verizon
Networkfleet for its AVL solution. Staff sees a real
benefit in seeing vehicle location information for a
variety of reasons. For example, staff can view actual
driving routes of waste collection trucks and compare it
against planned routing. Also, if there is a call about an
urgent pickup, staff can identify the closest truck and
dispatch them to the requested location. Using ArcGIS
GeoEvent Server, Public Services can easily tap into Verizon’s Networkfleet and integrate the truck’s realtime location into the Department’s GIS intranet portal. There is a predesigned connector available that
seamlessly integrates Networkfleet AVL location into ArcGIS GeoEvent Server. This feed can then be
incorporated into various web maps and applications (e.g. Operational Dashboards), and combine disparate
data such as weather and traffic conditions and existing GIS data. Using GeoEvent Server, Public Services
can harness the power of real-time decision making and even set alerts to be sent when specified criteria
are met. For example, supervisory staff and management can be alerted each time a yard waste route is
complete.
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Operations Dashboard
Public Services, needs to monitor day-to-day operations and
receive notifications during major events. As mentioned above,
Operational Dashboards can consume data services from
GeoEvent Server. This will allow Public Services to tap into the
AVL system to develop a real-time operational view along with
assets and other pertinent GIS layers. With Operations
Dashboards Public Services can:
•
•
•
•

Create executive dashboards that integrate maps, lists, charts, and gauges for real-time operation
views.
Use interactive maps with dynamic data sources that update automatically as underlying
information changes.
Build focused dashboards for use in multi-display operations centers, laptops, iPads, and Android
tablets.
Extend and customize Operations Dashboard with new widgets, map tools and feature actions
using the ArcGIS API for JavaScript.
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Enhanced Mobile Access and Data Collection
Public Services staff noted a desire to access, create, edit, and manage asset data in the field via mobile
devices such as tablets or smartphones. Esri has produced a number of applications that enable mobile
data collection and editing, but in order to do utilize them in Wilmington, the City must adopt a mobile
device management policy. Once a mobile device management policy is in place, the City of Wilmington
needs to use mobile devices such as tablets or smartphones in the field. Staff in Solid Waste and Stormwater
expressed frustration with the need to constantly return to the office to access GIS data to begin the
violation notification procedure. Mobile access and functionality should also be a major factor in identifying
and selecting new enterprise solutions including work orders and asset management systems.
There are also mobile data editing tools that can be used by field staff to edit and manage GIS data in the
field. Collector for ArcGIS is already used by several Wilmington Departments and can be used to gather
and edit data in the field. There are also several preconfigured Collector applications to gather desired data
such as pavement markings. Wilmington should task field staff with asset data collection to ensure constant
accuracy in the City’s GIS data. This will also relieve some of the pressure on GIS staff to maintain a vast
array of asset layers with desktop tools.
Another recently-released tool for data collection and editing is Survey 123.
Survey 123 allows users to create data collection workflows using preconfigured
smart forms. This gives field staff the ability to enter data into the form via a
mobile device and view it in real time on a GIS Intranet browser. If the City’s
work order solutions do not have a mobile data collection/editing application,
Survey 123 could be used to edit data in the field and then immediately have it
in the office for staff to complete needed forms in IntelliGov or Cartegraph.
Currently, staff in Stormwater and Solid Waste must first visit an issue to
determine the course of action that needs to be taken to remedy an illicit
discharge or a solid waste violation. Field staff must then identify contact and
key property information, which can only be done in the office via CityView or
through another web service. A more efficient system would be to access that

Survey 123 data
collection tool

data in the field and use it to complete forms that office staff can update in IntelliGov or Cartegraph. Staff
can create Stormwater issue forms to quickly fill out in the field with all needed information. Once
completed, this file is saved and created as a data layer. Staff in the office can work to complete the needed
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information in the City’s existing work order solutions Cartegraph or IntelliGov. This would save staff time
traveling to and from the office, and automatically create GIS data to view and analyze.

Impervious Surfaces Analysis Tool- Esri Spatial Analyst to Calculate Impervious Surface Area
One of the Stormwater Division’s tasks is
calculating impervious surfaces to determine
how much to charge for Stormwater fees. All
residents get a Stormwater bill unless they
have an exemption. Staff calculates an
Equivalent Residential Unit (ERU), which is the
average

amount

of

runoff

typically

experienced on a parcel. Staff run Stormwater
billing records against the City’s ERU database
monthly. An Impervious Surface Analysis tool

Impervious Surfaces Analysis Tool

to assist staff tasked with calculating impervious surface area and the ERU is available from NOAA’s Office
for Coastal Management. It requires Esri Spatial Analyst, an extension currently available to staff under the
City’s ELA and ArcGIS Desktop. With the Impervious Surfaces Analysis tool, staff will be able to calculate the
impervious surface area for new developments and subdivisions, as well as determine how potential land
use decisions will impact runoff. For more information, visit https://coast.noaa.gov/digitalcoast/tools/isat.
NOAA has provided a tutorial and guide for users to familiarize themselves with the tool before using it to
calculate impervious surfaces.
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Staff noted that this tool was not currently operational because the City does not have the level of imagery
needed to adequately run the program. If the City ever obtains the requisite aerial photography needed
for the Impervious Surfaces Analysis Tool, its use should be explored. Staff should continue to digitize
impervious surfaces as needed to conduct analysis and determine the needed ERU costs.

Training
Several recommendations have been made for staff to adopt new technologies and applications including
GIS intranet portals, Dashboards, advanced extensions, mobile data collection tools, and data editing
capabilities for more staff. While most Public Services Department staff will only be utilizing basic intranet
portals, they will still need to be trained on how to access and utilize the applications. Most of the training
could be conducted in-house by GIS Staff.
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Multi-Tier GIS Application Use
The pyramid and table below outlines the “Tiers of GIS Use” within Public Services. All are color coded by
the level of desired GIS application use. As defined in the Tiers of GIS Users table, a Tier 1 user is a Flagship
GIS user who has access to a fully functioning GIS toolset. A Tier 2 Analytical user focuses on data analysis,
in addition to general browsing capabilities. A Tier 3 Portal user requires only general browsing GIS data
functions. Public Services will consist of mostly Tier 3 Users with a strong contingent of Tier 1 and Tier 2
Users.
TIERS OF GIS USERS
Group

Tier 1 –
Flagship

Tier 2 –
Analytical

Tier 3 –
Portal

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Activity
GIS Administration
Data Maintenance
Data Conversion and Creation
Spatial Data Management
Technical Support
Coordination
Data Maintenance
Analytical functions/Geoprocessing
Complex queries
Modeling
Use of desktop extensions
High quality map production
Browsing/Look-Up
Standard Reports
Simple Query
Map Production

User Pyramid

Tier 1
Flagship
Tier 2
Analytical
Tier 3
Portal

25
55

DEPARTMENTAL NEEDS ASSESSMENTS | 126

DEPARTMENTAL
NEEDS ASSESSMENTS
FIRE DEPARTMENT

GEOGRAPHIC TECHNOLOGIES GROUP®
1202 P a r k w a y D r , G o l d s b o r o , NC 27534 • 888.757.4222 •

www.geotg.com

FIRE
DEPARTMENT

PHASE I

DEPARTMENTAL
NEEDS ASSESSMENTS
Fire Department

CITY OF WILMINGTON
North Carolina
GIS Strategic Plan and Needs Assessment

SECTION OUTLINE
1.

EXISTING CONDITIONS

2.

NEEDS AND DESCRIPTIONS

3.

MULTI-TIER GIS APPLICATION USE

Existing Conditions
This section will examine the GIS needs of the Wilmington Fire Department.
The Department consists of two divisions staffed by approximately 222
personnel. The Operations Division is responsible for fire suppression and
first response emergency medical services for the City. Operations also
conducts hydrant inspections. The Support Services Division is responsible
for Administrative Support, Information Technology Services, Garage
Services and Training. There are currently 10 fire stations in Wilmington. One
will soon be closing, and the City will operate with nine stations until 2021 when a new station will open.
The New Hanover County Emergency Management and 911 Department handles dispatch for the
Wilmington Fire Department. New Hanover County also selects and purchases the City’s Computer-Aided
Dispatch (CAD) software, OSSI. OSSI connects to the County’s SDE for the following GIS data- road,
addresses, boundaries, aerials, notes, and past call history. Staff noted shortcomings with the mapping
function of OSSI. OSSI’s mapping lacks the following functionalities- no turn-by-turn directions, the map
does not rotate as staff drives, and there is no other GIS data incorporated into the map. Staff cannot see
other resources available in the field.
In addition to OSSI, Staff also uses
OMEGA FireView. FireView consists
of

Desktop

and

Dashboard

components to FireView for fire
analysis. Staff has the ability to run
predefined queries, conduct drivetime analysis, and perform hot spot
analysis for metrics such as repeat
calls, community risks. Staff uses GIS
analytical tools through FireView to

OMEGA FireView Dashboard interface

determine the appropriate location of a new fire station for 2021. Staff can also map the types of calls from
each station to ensure appropriate resource allocation. For example, staff analyzes call volumes to
determine where rapid response vehicles need to be located.
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The Fire Department also employs other technological
solutions to carry out their day-to-day operations.
Firehouse is the City Fire Department’s Records
Management Software (RMS) to store all departmental
data such as old hydrant inspections. The City utilizes
Laserfiche for its document management system to store
scanned building pre-plans and other documents. Staff
also have Freedom- a mobile public safety application
from SunGard. Through Freedom, staff can access
locational data in the field while responding to calls.

Wilmington Fire Station Locations and
Response Districts

Responders can see the location of other resources via

their tablets or mobile devices. There is an Esri-based web map displaying the location of all 10 fire stations
and their response districts on the Department’s web page. Mobile Data Terminals (MDT) are installed on
all fire trucks. Staff mentioned that within the next month, each of the City’s 17 fire apparatuses will have
a tablet for use of Collector for ArcGIS and for mobile CAD use. AVL is also enabled through OSSI on each
apparatus.
The pyramid and table below outlines the current “Tiers of GIS Use” within the Fire Department. All are
color coded by the level of GIS application use. As defined in the Tiers of GIS Users table, a Tier 1 user is a
Flagship GIS user who has access to a fully functioning GIS toolset. There are two staff members in the Fire
Department that edit and maintain GIS data with ArcGIS Desktop tools. A Tier 2 Analytical user focuses on
data analysis, in addition to general browsing capabilities. The Fire Department has a large group of users
who utilize GIS through tools such as FireView for analytics. A Tier 3 Browser user requires only general
browsing GIS data functions. There are currently some staff within the Fire Department that utilize CityView
and OSSI CAD system for basic GIS functions including property information.
Type

Current GIS Usage
Number of Users
GIS Usage

Primary Tools

GIS Flagship
(Tier 1)

0

None

N/A

GIS Analytical
(Tier 2)

2

Medium

OMEGA FireView, OSSI, CityView,
ArcGIS Desktop

GIS Browser
(Tier 3)

55

Daily

OSSI, CityView
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Needs and Descriptions
GIS Intranet Portal
Despite accessing a number of GIS-based tools for Departmental data, the Fire Department would benefit
from a GIS intranet browser that combines disparate data sources and specifically displays data pertinent
to Fire Department in an easy-to-use viewer. Fire Department currently uses CityView for property related
questions, as well as Departmental tools including OSSI, FireView, and Firehouse for fire analysis and
mapping. While all of these mapping systems play a vital role in the Fire Departments analytics, staff should
be able to access a majority of the information
through an ArcGIS Online-based GIS intranet
portal. This portal should be developed through
the Esri Web AppBuilder and would provide
more advanced GIS tools than currently capable
through CityView. A Web AppBuilder-based
intranet portal would allow staff to conduct
basic spatial analysis, produce maps, and assist
in day-to-day activities and operations.

GIS intranet portal with current weather radar and
traffic conditions

The Department’s GIS intranet portal needs to be completely integrated with existing databases- FireHouse
and Laserfiche. Only once disparate databases are integrated will staff be able to see all needed information
in one portal. Staff would like to be able to access- high-risk neighborhoods, fire inspection data, map calls,
and locate hydrants all in one viewer. A fully integrated GIS intranet portal will be able to provide all of
these desired layers and capabilities. Staff
could also integrate data such as traffic,
waterway sensors, traffic cameras, and
weather conditions. Esri’s Web AppBuilder
provides the ability to create custom widgets
such as buffers, so staff can identify potential
gaps in service. The application would also be
available anywhere staff has cellular service, so
firefighters would have full accessibility to the

Buffer Analysis capability in an Esri Web AppBuilder
based portal

intranet portal in the field to view assets and resources during responses.
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Completed Fire Hydrant Inventory
The Fire Department requires accurate
and reliable fire hydrant information to
ensure they have the capability to
properly respond to fires. During
interviews, staff in Fire Department
noted that the City’s hydrant GIS layer
was maintained in FireHouse, but that
the data did not have a good locational
attribute other than an associated
address. Addresses are not necessarily
the best attribute for hydrants, which

Fire Hydrant Inspection Configuration for Collector for ArcGIS

are commonly located along roads and
stretches that do not have an address assigned. Staff brought the hydrant data into the City’s SDE and all
data was reconciled with the existing FireHouse data. Staff noted that they would do a full canvas of all
hydrants over a three-month period in the Spring of 2017. Once staff has the full inventory of hydrants,
staff plan to use Collector for ArcGIS to maintain inspection records. Esri provides a Commercial off-theshelf (COTS) tool for this- Fire Hydrant Inspection. Fire Hydrant Inspection is a configuration of Collector for
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ArcGIS that can be used to inspect fire hydrants and ensure that every hydrant performs properly and
reliably.

Demographic Analysis Capabilities
Staff mentioned a desire for access to GIS demographic
data to be able to identify high-risk populations. Esri
currently offers a number of demographics tools by a
variety of factors and characteristics. Esri Demographics
are datasets accessible through ArcGIS Online that can be
added to maps. Staff can create maps combining mapped
calls and demographic data to determine where response
resources need to be stationed. This can also be used to
determine where new stations need to be built to serve
targeted, high- call volume populations.
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Geospatial Integration of Existing Databases (i.e. Laserfiche, FireHouse)
Staff currently store a multitude of needed
documents such as floor plans and scanned
inspections

documents

in

Laserfiche

document management system. Documents
stored in a system such as Laserfiche with a
locational component can be georeferenced
and mapped. Wilmington should use a data
mining middleware application as an automated geocoding service that creates GIS data layers from nonspatial relational databases. By combining the FireHouse databases with other data and layers, Fire
Department would have more information available when making decisions. Once integrated, these
databases would then be accessible via the intranet portal. Staff would have full access to pre-plans,
inspection documents along with other digitally stored documents in the field.
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Utilizing GIS for Predictive Analysis
The ability to combine seemingly unrelated data into one
view is what makes GIS such a powerful tool when
utilizing it for analytical purposes. Staff could pull data
from a number of sources- Esri Demographics, OSSI calls
mapped, infrastructure and station locations, and
identify at-risk communities and structures. For example,
certain vulnerable populations such as elderly residents
can be identified, and then staff could identify areas with
a lower hydrant frequency to identify the most at-risk
citizens in Wilmington. Additionally, tools such as hotspot
analysis and hydrant buffers can be used to assist with

Hotspot Analysis

the development of maps and data needed for the ISO accreditation process. This will allow for better
inspection frequency, as well as offer proof and justification for improvement projects.

Utilizing GIS to Maintain ISO Rating
ISO Ratings are an essential component of any local governmental fire department. ISO Ratings of a certain
level adjust the property insurance rates for properties in that jurisdiction. The City of Wilmington has
phenomenal ISO Ratings of 2 for both residential and commercial structures. These ratings are extremely
impressive, and updated information is required to be able to maintain such an impressive rating. GIS can
be a beneficial tool in preparation for an ISO audit.
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The following information is required for the ISO Rating process:
•

Community Street Map

•

Community Water Map

•

Drawings of Water Supply Works

•

Fire District Map

•

Regional Fire Protection Map

Several components need to be included and displayed in these maps. Staff can use GIS tools such as
infrastructure layers and hydrant buffers to conduct analysis and create several of the maps needed for ISO
rating audits.

Data Creation and Access
Staff interviewed indicated a need for a small number of data layers. Staff noted a desire to augment an
existing structures layer that shows when some structures were built and notes pertinent building code
changes. This layer is about 80% complete and exists file geodatabase on a local PC. Fire Department staff
should work with GIS staff to determine if this data exists elsewhere and can be completed. Staff also should
make this data available to the entire enterprise. Staff needs work with GIS staff to complete this data set.
Staff also discussed the need for a high-risk area layer, which should be created from analytical studies
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using calls and demographic data. Another desired
layer- Certificates of Occupancy, already exists in
the

City’s

WILMINGTON

geodatabase.

This

information should be available to staff in the Fire
Department as part of their preincident plan. Staff
also noted the desire to access building preplans
and inspection data in the field, both of which
Fire Fighters could access building preplans in the
field through the GIS Intranet portal

already exist.

Enhanced Public Mapping showing Key Information related to Disaster Preparation
The citizens of Wilmington should have access to a public-facing map to gather information related to much
of the same information staff needs access to:
•

Shelter locations and evacuation routes

•

Incidence response management

•

Fire and police stations

•

Road closures

•

Power outages

•

Any other pertinent data residents could use in preparation for a disaster.
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One tool that should be employed for this is
Esri’s My Hazard Information Map, a COTS
application available through Esri Web
AppBuilder. The “My Hazard Information”
map is a public-facing web browser that
allows residents to type in their address and
identify their nearest critical facilities or the
My Hazard Information Browser for Baltimore Maryland

facilities in a specified radius. Staff would be

able to determine what information needed to be displayed in the browser, with a variety of potential
choices including hospitals, hazardous facilities, evacuation routes, and other pertinent information.

Fire Department Story Map
As discussed in the existing conditions
section, the Fire Department currently
produces a public facing station map
that contains a little bit of information
regarding the station. A more dynamic
tool that could be used to present this
information is a Story Map. Story Maps
would allow the public to learn more

Public Safety Story Map

about Fire Department and staff. A
Story Map could be developed showing the history of each Fire Station and the firefighters that make up
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the staff at that station. Instead of just being an educational tool about the Fire Stations, a Story Map
provides the opportunity to tell a story about the station and build relationships with the public.

Training
Several recommendations have been made for staff to adopt new technologies and applications. While
most Fire Department staff will only be utilizing basic intranet portals, they will still need to be trained on
how to access and utilize the applications. Most of the training could be conducted in-house by GIS Staff.
Through training, staff will be able to stay current on the City’s existing technology and ensure that it
continues to be an integral part of their day-to-day operations.
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Multi-Tier GIS Application Use
The pyramid and table below outlines the projected “Tiers of GIS Use” within Fire Department. All are color
coded by the level of desired GIS application use. As defined in the Tiers of GIS Users table, a Tier 1 user is
a Flagship GIS user who has access to a fully functioning GIS toolset. The Fire Department will be hiring a
staff member who will be considered a Tier 1 User in the Summer of 2017. A Tier 2 Analytical user focuses
on data analysis, in addition to general browsing capabilities. A Tier 3 Portal user requires only general
browsing GIS data functions. Fire Department will consist of Tier 3 Users who rely on portals for basic
mapping and analysis, as well as Tier 2 Users who are responsible for fire analytics and the Tier 1 User
mentioned above.
TIERS OF GIS USERS
Group

Tier 1 –
Flagship

Tier 2 –
Analytical

Tier 3 –
Portal

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Activity
GIS Administration
Data Maintenance
Data Conversion and Creation
Spatial Data Management
Technical Support
Coordination
Data Maintenance
Analytical functions/Geoprocessing
Complex queries
Modeling
Use of desktop extensions
High-quality map production
Browsing/Look-Up
Standard Reports
Simple Query
Map Production

User Pyramid

Tier 1
Flagship
Tier 2
Analytical
Tier 3
Portal

1
2
55
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Existing Conditions

The Police Department provides a wide array of services aimed at protecting
Wilmington residents and visitors through the prevention and reduction of crime,
the enforcement of laws, and the promotion of community safety and well‐being.
Led by the Chief of Police, the department promotes Community Policing by
targeting illegal drug activities, violent street crimes, and other quality of life
problems. The Department consists of a Patrol Division, an Investigative Division
(includes Criminal and Special Investigations), and an Administrative Division. The City is divided into six
main districts, with smaller subunits of sectors and tracts. There is also a boat patrol when needed. Within
the Administrative Division’s Office of the Chief, there is a real-time Crime Center. This Center includes
video feeds and intelligence to assist officers and analyst. The Police Department responded to 11,000 Part
1 and Part 2 crimes in 2016, and there are around 190,000 calls for service annually. Dispatch for both
Wilmington Police and Fire Departments is handled by New Hanover County. New Hanover County uses
SunGard OSSI for its Computer-Aided Dispatch (CAD) software. The City of Wilmington maintains its own
Record Management System (RMS) in OSSI.
Staff in the Wilmington Police Department use GIS for a variety of purposes. A crime analyst uses ArcMap
for geocoding addresses out of OSSI for crime mapping. Staff noted a 99% match rate to the City’s Address
Point layer. There is a mobile mapping browser from OSSI, but staff noted that the City’s CityView intranet
application is easier to use. There is no public-facing crime mapping application, but the City does maintain
a Police to Citizens (P2C) website
for residents to look up events
and accidents. ArcMap is also
used for criminal and gang
analysis. Wilmington participates
in a joint Emergency Operations
Center (EOC) with New Hanover
County and uses Collector for
ArcGIS to collect recovery data.

The City of Wilmington’s P2C application available online

Other technology utilized by the Police Department includes NCAWARE, the North Carolina Automated
Warrant Repository, CJLeads, which maintains court details, TipSoft, and ShotSpotter. One staff member
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uses Mapone, the North Carolina OneMap GIS map viewer to access GIS data because of a lack of familiarity
with ArcMap.
The table below identifies the current GIS usage in the Police Department. Type represents the current
level of GIS experience based on job requirements, GIS usage can be categorized as Limited, Moderate, or
High (i.e. frequency of use), and Primary Tools describes what tools, or how GIS is used to carry out GIS
functions.

Type

Current GIS Usage
Number of Users
GIS Usage

Primary Tools

GIS Flagship
(Tier 1)

0

N/A

None

GIS Analytical
(Tier 2)

3

Heavy

CityView, ArcMap, OSSI CAD,
ShotSpotter

GIS Intranet Portal
(Tier 3)

200

Heavy

OSSI CAD
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Needs and Descriptions
Police Department Specific Intranet GIS Portal
A primary need for the Police Department is to improve the tools available to patrol staff as well as staff in
the Crime Center. Currently, most crime and gang analytics occur in 3rd party applications or ArcMap. Staff
uses CityView for some mobile mapping over OSSI because of its aerial photography, simplicity, and the
logistical support. As the City moves to Department-specific GIS intranet portals, the Police Department
should do the same. Staff should continue to use applications such as ArcMap and ShotSpotters for
advanced crime analysis but need an intranet GIS portal to view base GIS data and important data layers.
Users will benefit from access to the City’s base data as well as department-specific information without
having to search through unnecessary GIS data layers in a one-size-fits-all browser such as CityView. A free
tool GIS staff could use to develop an intranet GIS portal is the Esri Web AppBuilder. Using the most recent,
accurate GIS layers provides staff members with an invaluable tool for everyday tasks. Police Department
should us an intranet portal for the following functions, mapping, and analysis:
•

Mapping E-911 Calls from OSSI

•

Crisis management – schools and other critical businesses with data in cruisers

•

Mapping sex offenders, parolees, probationers, persons with warrants

•

View and query existing infrastructure – water, sewer, stormwater, and facilities

•

View and query utility billing information

•

Weekly PIN map and Hot Spot Analysis

•

Buffer tools for 3rd party applications such as ShotSpotter

•

Court case support for detectives

•

Logistical support (i.e. planning for a raid)

•

Tracking drug-free zones around schools

•

View aerial imagery for drug raids and traffic accident analysis

•

Track history of individuals via an aggregate database

•

Visualize the location of speed zones, survey zones, etc.

•

Regional Lynx crime analysis

•

Situational and operational awareness

•

Integration of CCTV feeds

•

Location of key infrastructure such as ShotSpotter sensors
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The biggest advantage of an ArcGIS Online/Web AppBuilder-based intranet portal is mobile access. Patrol
staff would have access to the intranet portal in their cars, providing information at the click of a button.
This JavaScript/HTML5 application is accessible via traditional personal computers, laptops, tablets, and
smartphones. Newer mobile GIS applications allow an officer to use the application in a connected and/or
disconnected environment. That means if the officer does not have connectivity or has slow connectivity
back to the central office the application still operates well on their device. This is a crucial function to have
in the event of an emergency that could interrupt connectivity.

Automatic Geocoding
Crime Analysis staff must manually extract data from OSSI’s CAD and RMS systems to map crimes and
incidents for the Police Department. While the City has an excellent match rate of 99%, this is a timeconsuming process. The department, in tandem with the GIS Team, should identify a tool that automates
the download and address matching of case data. This would free Crime Analysis staff up to do more indepth analytics. Tools exist that can be setup to automatically extract data from OSSI and create GIS layers
for use within the various GIS applications. These tools would better help the Crime Center achieve their
mission of providing timely and accurate information regarding crime statistics, and to track criminal and
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offender activity by providing reports. This data could then be shared with other staff in the City such as
the City Manager’s Office or Engineering for traffic analysis.

Crime Analysis Applications
Crime analysis is an integral part of
police operations. During interviews
with the Police Department, staff
mentioned that there had been
discussion about utilizing NC4 crime
analysis software that cost around
$300,000. There are several GIS
tools available that can do many of
the functions desired in a 3rd party
while

leveraging

software.

Esri

existing
has

GIS

produced

Repeat and Near Repeat Analysis configuration for ArcMap and
Spatial Analyst

commercial, off-the-shelf (COTS), preconfigured tools and applications to assist law enforcement staff
today. Many of these configurations are built to run in applications that Crime Analysis staff already use.
For example, the Repeat and Near Repeat Analysis tool, which runs in ArcGIS Desktop and Spatial Analyst
(an ArcMap extension staff currently have), identifies crimes similar in nature that occur in a geographical
area. Staff can identify patterns and develop mitigation strategies to ensure proper patrolling. These maps
and plans can then be published in ArcGIS Online and sent to patrol staff for enhanced operational
awareness.
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Police Planning Tools
There are also COTS applications and tools
available through which staff can develop
tactical plans, create incident maps, and even
collect field interviews. In emergency situations,
operational awareness is vital to ensuring
mission success. Tactical Operation Planner, a
preconfigured GIS application based in ArcMap,
allows command staff to create and develop

Tactical Operation Planner COTS application
available through Esri

plans to ensure all staff involved in the operation are on the same page. Though AVL integration, staff in
the command center can track the movements of personnel for enhanced safety and situational awareness
via an operational dashboard. Created maps and information gathered can then be easily shared with staff
for departmental knowledge transfer.
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GeoEvent Server
For full operational awareness, command staff needs to know the location of patrol staff. This is possible
through integration of the Department’s Automatic Vehicle Location (AVL) software and a departmental
GIS web map. GeoEvent Server is a connection that integrates AVL and other real-time data including
weather into the City’s geodatabase,
making it available across all GIS tools
including operational dashboards, intranet
portals, and other applications. Command
staff would then then be able to visualize a
wide array of data such as identified
criminal hotspots and determine if patrol
staff are active enough in certain high-risk

AVL and GIS Integration

areas.
Another added benefit of GeoEvent Server is the ability to integrate Waze Traffic and Alerts technology
into an ArcGIS Online web map. Wilmington would have to participate in the Waze Connected Citizens
Program, which allows residents
and government to connect to
share traffic information with each
other. Staff can share road closure
data with Waze, which will appear
in the user-end traffic application,
and staff will also have access to
live traffic data citizens submit via
the mobile application.

Web AppBuilder Web Map with live Waze Traffic Data for Charlotte,
NC
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Data Creation, Integration, and Access
The Police Department’s Crime Analyst need access to various GIS data sources in order to conduct
predictive analysis for criminal activity. The Police Department expressed a need to access a number of GIS
layers. Many of these layers are already available such as accurate base data. However, there are some
data layers that need to be created and/or accessed that are not today to include:
•

Camera feeds – (DOT, CCTV feeds)

•

Hot houses

•

Code enforcement cases

•

Liquor Licenses

•

Probation and parolees cases from the Department of Corrections

•

AVL integration

•

TipSoft data

•

Ability to map warrants

•

Social Media feeds

•

ShotSpotter data

The Police Department should work in cooperation with GIS staff to access this important data. Much of
the data listed above lives in non-spatial databases. GIS staff will have to work with Police staff to determine
what data needs to be geoenabled and how regularly.
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Operations Dashboard
A tool that would benefit the Wilmington Police Department operations and decision-making is the Esri
Executive Dashboard application. Organizations use Operations Dashboards to monitor various key metrics.
For example, departments are using dashboards to view incidents by a variety of variables such as type,
incidents within the last 30 days, incidents by officer, incidents by beat, traffic accidents among others. It
is recommended that the Police Department in conjunction with the GIS staff develop an Executive
Dashboard for command staff. This
involves a process of deciding what
should be viewed and then mining the
data

using

the

aforementioned

backend data mining toolset. The
result is a live look at key metrics via
user

selected

widgets

and

an
Executive Dashboard for Police Decision Makers

interactive map.

Police Department Story Maps
Story Maps provide an intuitive, easy-to-use
platform to share data with the public about a
variety of topics. For policing, Story Maps would
be a tremendous tool to promote outreach
programs

and

partnerships

such

as

neighborhood watch areas. Other potential uses
for Story Maps could also be to highlight
emergency preparations, track an emergency

Meet the Officer Story Map
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event, and highlight recovery efforts. Public facing applications of interest for the Police Department
include:
•

Neighborhood watch districts Story Maps

•

Meet the officer Story Maps

•

Post-disaster Story Maps

Training
Perhaps the most important component of implanting new GIS tools is training to ensure staff have the
ability to fully leverage them. If staff are not fully trained, they will never receive the full benefit of the
chosen technology. As GIS tools become more and more ingrained into police work, staff will need to
partner with GIS staff to ensure they have adequate training. This training should be targeted to the specific
applications and tools the Police Department will be using. All staff need to be familiar with the GIS tools
at their disposal to determine whether or not they will be of assistance.
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Multi-Tier GIS Application Use
The pyramid and table below outlines the anticipated “Tiers of GIS Use” within the department. All are
color coded by the level of desired GIS application use. As defined in the Tiers of GIS Users table, a Tier 1
user is a Flagship GIS user who has access to a fully functioning GIS toolset and is considered professional
GIS personnel. Tier 2 users is considered an advanced GIS user who is a data custodian. A Tier 3 Analytical
user focuses on data analysis, in addition to general browsing capabilities. The Police department will
consist of mostly of Tier 3 Users. Crime Analysts who use ArcMap and extensions will be considered Tier 2
users.

TIERS OF GIS USERS
Activity

Group

Tier 1 –
Flagship

•
•
•
•
•
•

•
•
Tier 2 –
Analytical

Tier 3 –
Portal

•
•
•
•
•
•
•
•

GIS Administration
Data Maintenance
Data Conversion and Creation
Spatial Data Management
Technical Support
Coordination
Data Maintenance
Analytical
Functions/Geoprocessing
Complex Queries
Modeling
Use of Desktop Extensions
High Quality Map Production
Browsing/Look-Up
Standard Reports
Simple Query
Map Production

User Pyramid

Tier 1
Flagship
Tier 2
Analytical
Tier 3
Portal
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PHASE I
APPENDIX
VOICE OF THE CUSTOMER

VOICE OF THE
CUSTOMER

GEOGRAPHIC TECHNOLOGIES GROUP®
1202 P a r k w a y D r , G o l d s b o r o , NC 27534 • 888.757.4222 •

www.geotg.com

QUESTIONNAIRE

VERSION 1

VOICE OF THE CUSTOMER (VOC) SURVEY

The City of Wilmington has realized various successes in the process of developing a Geographic
Information System (GIS) program. A solid foundation and tremendous opportunity exists for Wilmington
to expand GIS further throughout the organization and to external customers.
A variety of departments use the technology
for a diverse set of needs. It is important that
the customers have a venue and a
mechanism to share their needs, concerns,
and opinions about the technology. Many
GIS implementations do not reach full
adoption and some even fail altogether
because the customer’s voice is not heard.
Therefore, it is important that the City of
Wilmington’s GIS customers (internal and
external) feel they have various mechanisms for being heard.
Voice of the Customer is used in business and information technology fields to describe the in-depth
process of capturing a customer's expectations, preferences, and aversions. It is a market research tool to
help identify needs and satisfaction so that priorities can be set to satisfy those needs. In this case, the
market being researched is the market of current and prospective users and beneficiaries of the City’s GIS.
The Voice of the Customer is optimally heard through various ongoing feedback mechanisms to include:
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•

Face-to-face interviews and discussions with users and prospective users

•

Focus groups such as a GIS Steering Committee and GIS User’s Group

•

Customer feedback forms

As part of the GIS Strategic Planning initiative, a Voice of the Customer survey was administered as an online survey in three different versions. The link to all three versions was sent to all staff in the City and they
were given a number of days in which to fill out the survey. Users were directed to identify with the
following sentences and choose the survey that best described them.

Version 3 Full Version Respondents:
•

I use ArcGIS Desktop every day for editing, analysis, publishing online content, or other complex GIS
tasks

Version 2 Moderate Version Respondents:
•

I have ArcGIS Desktop on my PC and use it somewhat regularly for viewing, querying, printing, or
analysis, but am not responsible for creation or maintenance of GIS data layers

Version 1 Light Version Respondents:
•
•
•
•

I do not know what ArcGIS Desktop is
I primarily use web versions of GIS including CityView or the web map gallery at gis.wilmingtonnc.gov
I have a general idea what GIS is, but don’t use it much. I would like to know more
I don’t know what GIS is, but often work with customer information or processes that involve
addresses, incidents, or service requests at a location

The results and the on-site interviews serve as two very informative mechanisms to understand the
customers. The following are the questions and the results of the online light version of the Voice of the
Customer survey. Each of following includes the question itself, a synopsis of the reason for the question
(intended purpose), a short analysis of the answers, charts summarizing the answers (if contextually
appropriate), and the descriptive responses of the respondents (if applicable).
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Question # 1 – What is your name?
•

Hunter Galloway

•

Donald Bennett

•

Jen Clift

•

Teresa Farnell

•

Sammy Flowers

•

Greg Laughter

•

Kyle Miller

•

Dave Bundick

•

Marian Doherty

•

Sterling Cheatham

•

Malissa Talbert

•

Margaret Isbell

•

Chance Dunbar

•

Nicole Bird

•

Rick Pearsall

•

Shaunna Jordan

•

Derek Mickler

•

Ellen Owens

•

Denys Vielkanowitz

•

Mike

•

Joan Watkins

•

Jeff Walton

•

Sharon Braxton

•

Rick Porter

•

Christine Hughes

•

Rose

•

Donal O’Carroll

•

Sara Yanosy

•

Greg Barnes

•

Sheldon Tucker

Steven Coleman

•

Jeanne Sexton

•

Vincent Lattuca

•

Glenn Harbeck

•

Todd Fiskin

•

Kathy Brennan

•

Suzanne Rogers

•

Joan Mancuso

•

David Yanacek

•

David Hines

•

Bret Russell

•

Rachel LaCoe

•

Jay Carter

•

Chris Compton

•

Ricky Midgette

•

Ron Brown

•

Kathy Dimopoulos
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Question #2 - What department do you work in?
•

Intended purpose – to determine the respondents by department

•

Analysis of the answers – a diverse number of departments responded, which gives a good crosssection of opinions. As would be expected, the heavier using departments and the larger
departments had more respondents (Community Services, Information Technology, Planning,
Development and Transportation, and Public Services). The responses in the Other Category were
respondents from the City Manager’s Office and the Fire Department. Therefore, it is important
to understand that the results are skewed towards the departments with the most respondents
and have not been statistically normalized.
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Question #3 – In which division of your department do you work?
•

Intended Purpose – to determine the specific background, division, and/or skill set of the
respondent.

•

Analysis of the answers – there was a diverse background of respondents. This provides a set of
answers that reflect many concerns, users, and opinions. The responses below are best reviewed
in the context with their specific questionnaire/answers but are still illustrative apart from the
survey instrument.

•

Administration

•

Business Systems

•

Budget

•

Parking

•

Fire

•

Transportation Planning

•

Operations

•

Business Systems

•

Planning

•

Recreation

•

Community Development

•

Solid Waste

•

Urban Design

Admin & Housing

•

Solid Waste

•

Parks and Recreation

Administrative Services

•

Administration

•

Communications

Bureau

•

Property Acquisitions

•

Parking

•

Streets

•

Accounting

•

Training

•

Parks/Trees

•

Administration

•

Suppression

•

Admin

•

Patrol

•

Traffic

•

Stormwater

•

Traffic Engineering

•

Business Systems

•

Grants

•

Stormwater

•

Business Systems

•

Traffic

•

Zoning

•

CPD

•

Collections

•

Administration

•

Client Services

•

MPO

•

Community Development

•

Assistant Superintendent/

•

Solid Waste

•

Administration

Equipment Tech

•

City Manager

•

Client Services

•

Client Services

•

Parks and Recreation

•

Community

•

Business Systems

Development/Housing

•

Solid Waste

•
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Question #4 – Are you familiar with the term Geographic Information Systems (GIS)?
•

Intended purpose – determine familiarity with GIS among staff that might not utilize GIS frequently

•

Analysis of the answers – Even though this version of the survey was designed for Wilmington
staff who typically only use GIS browsers, almost all respondents were at least familiar with the
term GIS.
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Question #5 –Have you been exposed to the tools and benefits afforded by GIS
technology?
•

Intended purpose – to determine how advanced the GIS program in Wilmington is

•

Analysis of the answers – This question builds upon Question 4 and digs a little bit deeper to
determine whether or not staff that had heard of GIS have seen the technology’s capabilities.
This is particularly important in implementing a comprehensive Enterprise-wide GIS system. Staff
that understands how it can benefit them are more likely to buy into the program. This also
shows that the majority of staff have seen how GIS can benefit them, meaning the staff is doing a
good job of providing a functional GIS platform.
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Question #6 –Do you use any of the following as part of a decision-making process at
work?
•

Intended purpose – to identify how effective enterprise-wide GIS implementation would be in
Wilmington.

•

Analysis of the answers – GIS is largely driven by the capability to tie information and data to a
geographic location. The more people that use location regularly, the more that would benefit
from an enterprise-wide program. The fact that over 70% of respondents use addresses in their
work shows that GIS can be utilized on a broad scale.

Respondent’s Comments:
•
•
•
•
•
•
•

Mapping of parking assets, on-street meters, future planning
Asset Management of MDTs and peripherals
Pre Plans
other
Property lines and overall aerials of golf course
Geo-verification
I seek help from GIS staff to produce maps showing location of projects; also to map
demographic info ... poverty, median income etc.
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•
•
•
•
•
•
•

Audits; addresses to ensure locations are within City limits for loan
Longitude / Latitude of location
Street light location, billing and associated data.
Traffic counts
Land use, traffic counts, floodplains, zoning
No, but I supervise someone who does.
Zoning information
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Question #7 –Do you use any of the following applications?
•

Intended purpose – to determine what City-provided mapping applications staff already uses in
their daily work.

•

Analysis of the answers – As expected, most respondents to this version of the survey utilize
CityView or the public-facing maps provided by the GIS Team. A few respondents noted that they
utilized other tools, but CityView was the primary tool used.

Respondent’s Comments:
• Not available to me yet XD
• No
• Often need to generate maps for information disseminated to citizens- don't use the application
myself
• Used on MDTs
• I use these occasionally to provide client support.
• I use a GIS map and address locator link that PDT sent to me. Kind of like City View but something
different.
• Do not use any of these - Just google the location.
• no, but solid waste support staff use CityView
• I have access but have never used it besides seeing it in the EOC
• CAD with a previous employer
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Question #8 –Do you think an increased use of GIS could benefit your Department or
Division?
•

Intended purpose – to determine whether or not staff believes they could benefit from more GIStools, capabilities, etc.

•

Analysis of the answers – Most staff believe they would benefit from increased GIS use.
Comments show a variety of ideas about increasing GIS use, including integration with existing
systems, asset management, tools to assist in new employee orientation.

Respondent’s Comments:
•
•
•
•
•
•
•
•
•
•
•

Have our tablet GIS sync with Firehouse and 911 CAD
Maybe
Enhanced GIS usage may well enable IT to provide more support for the product.
We could better measure our property and Bunkers for chemical and fert Asset management
If more user friendly and quicker response, more like GPS
I am learning more what GIS can do
Fleet management, fixed asset tracking, public information requests, inventory management.
We would like to have it as a part of new hire orientation. Being able to zoom in on teh City's
buildings and a tour replacement. Many never go to river road but need to see where it is and
what it looks like.
Not at this time
Asset management
Tracking funding projects.
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Question #9 – In the event you may need GIS mapping technology, who would you go to
for help?
•

Intended purpose – to determine what communication and support channels are already in place in
the City of Wilmington

•

Analysis of the answers – Most staff feel that they can reach out to others for assistance with GIS
technology. A majority of staff said they would reach out to individuals within their department, or
reach out to another department for assistance. This shows there are knowledgeable people
available to help when needed. Most staff indicated they would go to Jim Sahlie, GIS Manager, or Jeff
Thomas in the Planning Development and Transportation Department.

Respondent’s Comments:
•
•
•
•
•
•
•
•
•

Prob IT other resources CityView, NH County GIS portal
Francis
Jim Sahlie
Jim Sahlie or Jeff
Jeff Thomas recently created a Heritage tree map for me
PDT, GIS staff
Contact Jim Sahlie
Would go to Public Services GIS staff
Jim Sahlie
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Question #10 – What GIS challenges do you face in your job?
•

Intended purpose – to identify possible roadblocks to an enterprise-wide GIS implementation as
well as possible recommendations

•

Analysis of the answers – A majority of respondents felt that education, data and databases, and
software were the major challenges, with nearly 50% of respondents feeling that education was a
challenge. This was a major suggestion in the other versions of the survey as well. This gives GTG
an idea of what respondents feel can be improved and guides us in the development of our
recommendations.

Respondent’s Comments:
•
•
•
•
•

Don't know how to use it, don't have software
no one being responsible for data
opportunities (other time spent on email or Access)
I would like to learn about CityView
Verify if property is in the city limits.
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•
•

If attempting to use very quickly to repos ding to a call, it is not the best to use.
I would be more of a 'read only' user, using it to map our facilities with employees.

Question #11 – On a scale of 0-10, how would you rate the City's ability to educate and
inform staff about the benefits of GIS and geo-spatial technologies (0 being poor and 10
being excellent)?
•

Intended purpose – determine whether or not the infrastructure and channels of communication
needed to educate and assist staff about GIS exist.

•

Analysis of the answers – Respondents rated the City a little less more than a 5. While this shows
there is some network for support and education available, it needs enhancement and
improvement.
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Question #12 – On a scale of 0-10, how much would you like to learn about how GIS
applications could benefit local government (O being nothing and 10 being extremely indepth)?
•

Intended purpose – determine whether or not staff is willing and wants to learn more about GIS
and how it can benefit them in their jobs.

•

Analysis of the answers – Respondents’ average was almost an 8, displaying a strong willingness
and desire to learn more about GIS and how it can benefit them. This guides GTG in the
development of the GIS Needs Assessment and Strategic Plan.
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Question #13 – On a scale of 0-10, how would you rate the City’s overall GIS ability (0
being poor and 10 being excellent)?
•

Intended purpose – determine staff’s viewpoints on Wilmington’s existing GIS ability and program

•

Analysis of the answers – Respondents’ average was a little over 6, displaying the opinion that the
City already has a strong GIS program, but one that can be improved. Based on these responses
combined with other questions about staff’s willingness and desire to learn more about GIS, it
seems the City needs to embrace a more enterprise-wide GIS program that empowers individuals
within the departments to embrace GIS. More information will be gathered during on-site
departmental interviews.
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Question #14 – Please provide any additional comments, thoughts, or ideas about the
City's GIS.
•
•
•
•

•

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

City's ability is there but the staffing structure does not make it conducive to helping the City use
GIS in better ways. Too disjointed and too many different directions and priorities with possible
duplication.
It's hard to comment, answer questions, or give ideas on GIS, when our department doesn't have
anything to operate it with.
Our department has a basic knowledge of the ability and capabilities of GIS. That said, with more
education/training we would use more often.
From an urban design standpoint, I use GIS as a foundation for all my work. While I may not
complete the design process within the software, it’s important for my work to transfer back into
GIS in the future. Have the ability to manipulate data independently of the broader system is
important until its 'finalized.'
As a division that serves and interacts routinely with multiple departments, I observe that our GIS
capabilities are vastly underutilized and that there is duplication of efforts and inefficiencies of
implementation from dept. to dept. even though we have many capable staff members who use
this technology.
There should be better maps on the website of the neighborhoods and roads
The ability to collect data for GIS seems to have improved considerably over the past decade. It
would be important to ensure that this enhanced data can be entered and used to the full benefit
of the City.
GIS seems to be used by limited number of folks and not very accessible
We have only used GIS in the past to map our 15 mile straight line vehicle restriction for our IVAP.
The city could really use some facilitated team discussion regarding opportunities to utilize either
operational data or metrics.
if a ROW or alley is owned by the city I wish it would say so instead of being blank, and / or show
if it is a maintained ROW / alley, or not.
As stated already in this survey, would be great to see it updated to it responding quicker to the
user, map itself updated to see roads, more like. Google type map. When trying to get to an
address, it can be difficult
I don't use it a lot, so that when I do I have a hard time getting to where I want to go in it.
GIS is a great tool, but I am just beginning to learn how it can help in the solid waste division, we
would need detailed training to make it work
I would like to use GIS for more management purposes. Need retraining
Would like to continue working towards a standardized format for presenting maps on the web.
Willing to learn more but lack the time.
I don't know much about the above since I don't use it much, but I think it is critical for Public
Services, we use work orders that are often location based
None
Wilmington Fire Department definitely needs GIS assistance and education on the capabilities.
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QUESTIONNAIRE

VERSION 2

VOICE OF THE CUSTOMER (VOC) SURVEY
The City of Wilmington has realized various successes in the process of developing a Geographic
Information System (GIS) program. A solid foundation and tremendous opportunity exists for Wilmington
to expand GIS further throughout the organization and to external customers.
A variety of departments use the technology
for a diverse set of needs. It is important
that the customers have a venue and a
mechanism to share their needs, concerns,
and opinions about the technology. Many
GIS implementations do not reach full
adoption and some even fail altogether
because the customer’s voice is not heard.
Therefore, it is important that the City of
Wilmington’s GIS customers (internal and
external) feel they have various mechanisms for being heard.
Voice of the Customer is used in business and information technology fields to describe the in-depth
process of capturing a customer's expectations, preferences, and aversions. It is a market research tool to
help identify needs and satisfaction so that priorities can be set to satisfy those needs. In this case, the
market being researched is the market of current and prospective users and beneficiaries of the City’s
GIS. The Voice of the Customer is optimally heard through various ongoing feedback mechanisms to
include:
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•

Face-to-face interviews and discussions with users and prospective users

•

Focus groups such as a GIS Steering Committee and GIS User’s Group

•

Customer feedback forms

As part of the GIS Strategic Planning initiative, a Voice of the Customer survey was administered as an online survey in three different versions. The link to all three versions was sent to all staff in the City and
they were given a number of days in which to fill out the survey. Users were directed to identify with the
following sentences and choose the survey that best described them.

Version 3 Full Version Respondents:
•

I use ArcGIS Desktop every day for editing, analysis, publishing online content, or other complex GIS
tasks

Version 2 Moderate Version Respondents:
•

I have ArcGIS Desktop on my PC and use it somewhat regularly for viewing, querying, printing, or
analysis, but am not responsible for creation or maintenance of GIS data layers

Version 1 Light Version Respondents:
•
•
•
•

I do not know what ArcGIS Desktop is
I primarily use web versions of GIS including CityView or the web map gallery at gis.wilmingtonnc.gov
I have a general idea what GIS is, but don’t use it much. I would like to know more
I don’t know what GIS is, but often work with customer information or processes that involve
addresses, incidents, or service requests at a location

The results and the on-site interviews serve as two very informative mechanisms to understand the
customers. The following are the questions and the results of the online moderate version of the Voice of
the Customer survey. Each of following includes the question itself, a synopsis of the reason for the
question (intended purpose), a short analysis of the answers, charts summarizing the answers (if
contextually appropriate), and the descriptive responses of the respondents (if applicable).
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Question # 1 – What is your name?
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Teresa Rouse
Bill McDow
Kyle Miller
Suzanne Gooding
Christopher Hatcher
Frank Blackley
Williane
Corey Boyett
Chris Walker
David Ingram
Mark Boston
Margaret Isbell
Aaron Reese
Alfreda Newkirk
Brian Chambers
Chuck Styes
Brandon Ulishney
Phil Pope
Dave Mayes
amy
Shaunna
Kathryn Thurston
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Question #2 – In which department do you work?
•

Intended purpose – to determine the total number of respondents by department

•

Analysis of the answers – The moderate version of the survey was only sent to a handful of
departments and users who do not edit data, so it does limit the diversity of the responses. As
could probably be expected, most of the respondents came from Public Services, Community
Services, and Planning Development and Transportation.
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Question #3 – In which division of your department do you work?
•

Intended Purpose – to determine the specific background, division, and/or skill set of the
respondent.

•

Analysis of the answers – This reveals a variety of users and opinions. The responses below are
best reviewed in the context with their specific questionnaire/answers but are still illustrative
apart from the survey instrument

Respondent’s Answers:
•
•
•
•
•
•
•
•
•
•
•
•
•

Surveying
Transportation Planning- WMPO
Urban Design
Budget and Research
Stormwater
Code Enforcement
Support Services
Code Enforcement
Fire Marshal's Office
Administration
Streets
Parks & Recreation
Parks--Urban Forestry

•
•
•
•
•
•
•
•
•
•
•
•

Stormwater
Planning
Current Planning
Storm Water
Parks
Administration
director
Solid Waste
zoning
Parks and Recreation
Zoning
Parks and Recreation
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Question #4 – How long have you worked in your current position?
•

Intended purpose – to determine the specific background, division, and/or skill set of the
respondent. Longevity shows familiarity with City processes and protocols.

•

Analysis of the answers – Responses show an array of experience within the City of Wilmington.
This provides diverse opinions and observations about the City and its GIS program. A heavy
majority (78%) of respondents have worked in their position for at least 1 year, with the biggest
group of respondents having been in their position for more than 10 years. This shows continuity
in staff, but also will provide thoughtful answers based on their time spent working in the
organization.
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Question #5 – Does your job description include the use and application of GIS
technology?
•

Intended purpose – determine whether or not GIS is prevalent in the departments selected for
the full version of the survey.

•

Analysis of the answers – Since this copy of the survey was designed to be used by moderate GIS
users, it is to be expected that all respondents have job descriptions that include the use and
application of GIS technology at least minimally. The one respondent who does not could have
clicked on the wrong survey link.
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Question #6 - On a scale of 0-10, what would you say is your level of GIS expertise (0
being no experience and 10 being expert level)?
•

Intended purpose – To get an understanding of the intensity of use of GIS and familiarity with the
technology.

•

Analysis of the answers – Since almost respondents of this copy of the survey are using GIS in
their jobs, their familiarity with the software and product should be high. Staff were directed to
select this survey if they have ArcGIS Desktop on their PC and use it. Since the average was below
a 5, this means staff either need to be further trained on how to use ArcGIS Desktop and
associated tools, or they need to primarily use the CityView browser for their GIS consumption.
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Question #7 - How would you best describe your existing GIS governance model? A
description of each model is given with the answer choices below:
•

Intended purpose – To understand how staff sees GIS governance within the organization.

•

Analysis of the answers – A wide array of responses regarding the governance model means there
is not a clear governance model or it is not understood. This needs to be a major focus of the GIS
Strategic Plan because, without a solid governance model, the GIS system cannot accommodate
all potential needs and opportunities for growth.
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Question #8 - Who do you go to for any GIS needs, including but not limited to technical
support, advice, training, education or direction?
•

Intended purpose – To identify where people are receiving GIS support, and if there are any
formal lines of support in place.

•

Analysis of the answers – Most respondents noted that they will seek out the assistance of
another person in their department or another department. This is as expected from moderate
GIS users.

Respondent’s Comments:
•

Michele Hutchinson

•

Jim Sahlie - GIS Manager

•

YouTube

•

I use city view everyday

•

internet
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Question #9 – On a scale of 0-10, how well does the current GIS environment support
your job needs (0 being not at all and 10 being all needs met)?
•

Intended purpose – to help determine whether or not staff feels the structure around GIS is
meeting the needs of the organization.

•

Analysis of the answers – GIS governance is important to drive the technology forward within the
organization. An average response of over 6 shows that respondents believe there are
opportunities to enhance the current GIS environment to better support and assist them in their
jobs.
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Question #10 - Do you think there are clear lines of GIS responsibility within the City?
•

Intended purpose – to understand the respondent’s perception related to the current GIS
governance specifically related to GIS management.

•

Analysis of the answers – Staff was somewhat split on this topic. 45% of respondents did not feel
there are clear lines of GIS responsibility in the City. This shows either a lack of defined formal
lines of responsibility or lack of awareness of them for GIS in Wilmington.
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Question #11 – Do you attend a GIS user group?
•

Intended purpose – to determine whether or not GIS user groups are utilized by the City of
Wilmington.

•

Analysis of the answers – GIS user groups, frequently managed by the GIS staff, are cohorts of
stakeholders that share information and compare experiences with GIS technology. Responses
show that GIS user groups are not utilized on an enterprise level by this group of respondents.
Version 3 indicated that higher level GIS users do participate in monthly GIS user groups.

Respondent’s Comments:
•
•
•
•

I have attended before, however, none this year
When user group meetings are scheduled
I have but can't recall last meeting.
I have before - not regularly
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Question #12 - Are you aware of a GIS blog, digital newsletter, or any social media GIS
publications published by the City?
•

Intended purpose – to measure whether or not an enterprise-level GIS blog or newsletter is
produced by the GIS staff in Wilmington.

•

Analysis of the answers – GIS blogs or newsletters are produced to increase communication and
awareness of a GIS Initiative. Responses show that some departments or staff members utilize
newsletters or social media to share GIS information, but not on an enterprise level.
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Question #13 – What benefits could you quantify from using GIS technology?
•

Intended purpose – to gauge respondents understanding of ROI benefits of GIS.

•

Analysis of the answers – Because the staff that received this survey are current GIS users, it is
expected that they have a strong understanding of how GIS can benefit the organization. Most
users do see the value in GIS and would embrace further implementation of GIS tools.
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Question #14 – What is your perceived value of GIS to the City?
•

Intended purpose – to understand the respondent’s perception of how important GIS is
for their work.

•

Analysis of the answers – Almost 97% of respondents feel that GIS is either extremely
valuable or valuable to the City of Wilmington. This shows a heavy reliance on the
technology across departments on an enterprise-wide scale.
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Question #15 – On a scale of 0-10 how would you measure the quality of GIS support in
the City (0 being no support and 10 being full support)?
•

Intended purpose – used to determine how users feel about the support system in place in
Wilmington.

•

Analysis of the answers – Most respondents feel that GIS support is mostly strong throughout the
organization. Even though other questions reveal a lack of formalized GIS organizational
structure, staff do feel that there are resources to assist them when needed. This sentiment was
echoed in Version 3.
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Question #16 – A GIS Master Data List is a list of all digital data layers within the
organization, including where they are stored and how they can be accessed. Do you use
a GIS Master Data List?
•

Intended purpose –to identify whether or not moderate users have access to a GIS Master Data
list.

•

Analysis of the answers – Most Wilmington staff considered moderate users do not currently use
or access a Master Data List. This is not surprising, as Version 2 of the survey was not designed for
heavy users. Most likely, respondents to this version view data only pertinent to their work.
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Question #17 - Metadata is "data about data" that describes the characteristics of
each specific data layer. Do you utilize metadata?
•

Intended purpose – to identify any technical gaps in regards to the GIS program.

•

Analysis of the answers – Around 61% of respondents do not use metadata. Since respondents
are primarily consumers and not editors or creators of data, it is to be expected that most staff
would not use metadata as heavily as others. That 39% that do use metadata is excellent and
shows that it is a valuable part of the City’s data layers.
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Question #18- How often do you create metadata?
•

Intended purpose – to identify any technical gaps in regards to the GIS program.

•

Analysis of the answers – most of the respondents to this version of the survey do not create
metadata, which is to be expected with a base of moderate users.
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Questions #19-23 - For the following five (5) questions, please rate the accuracy,
reliability, and completeness of each critical data layer.
•

Intended purpose – to understand the respondent’s perception of technical gaps in regards to the
GIS program.

•

Analysis of the answers – Rating technical gaps highlights the need for better data accuracy, an
enterprise-wide geodatabase design, and streamlining business processes.

Parcels
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Address Points

Respondent’s Comments:
•

Hard to click on to get info. Need to be bigger

Street Centerlines
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Aerial Photography

Respondent’s Comments:
•

Does not accuracy line up with parcel at some locations. Aerials are way too old and should be
done on a yearly basis

•

Outdated and need to be updated more often if possible
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Departmental Data Layers

Respondent’s Comments
•
•

Please keep Brunswick, NHC and Pender Layers updated.
need a standard for the entire city to follow so that anyone can retrieve the data they need
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Question #24 – On a scale of 0-10, how easy is it to find GIS data that you need for your
job duties (0 being impossible, to find and 10 being very easy to find)?
•

Intended purpose – to determine whether or not staff feel the City’s data is accessible.

•

Analysis of the answers – An average of 6 shows that the City’s staff feel there are some issues
with data accessibility. Either it is not available or is stored in a location that is difficult to access.
Non-confidential data should be freely shared across the organization and accessible if needed.
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Question #25 – Do you create or edit digital GIS data?
•

Intended purpose – determine whether or not Wilmington’s moderate users are data custodians.

•

Analysis of answers – As expected, the respondents to this version of the survey do not create or
edit much digital GIS data.
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Question # 26 – How often do you create or edit digital GIS data?
•

Intended purpose – measure how well intra- and inter-departmental collaboration occurs within
the organization.

•

Analysis of answers – Similar to question 25, most respondents to Version 2 of the survey never or
rarely edit GIS digital data. Based on the responses, editing and creating digital data is generally
handled by the heavy GIS users in the City. Those that noted that they do regularly create or edit
digital GIS data probably should have been referred to Version 3 of the survey.

VOICE OF THE CUSTOMER | 193

Question #27 - Do you use mobile solutions to access digital GIS data layers?
•

Intended purpose – to identify whether or not staff currently utilizes mobile solutions to access
digital GIS data.

•

Analysis of the answers – This was one of the comments that came out in departmental
interviews- Responses to this survey indicate there is some field access to GIS, through the public
web maps, but that CityView is inaccessible in the field. Mobile solutions will be addressed in the
Strategic Plan.

Respondent’ Comments:
•

I do not know how to access the digital layer(s)

•

I have in the past; ArcGIS application

•

Tablet and phone

•

City zoning maps

•

We have a tablet to collect data in the field, but need instruction to use it

•

web maps

•

laptop
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Question #28 - A central, enterprise geodatabase is a collection of stored GIS data from
existing databases merged into one so that it may be shared, analyzed or updated
throughout an organization. Do you access a centralized geodatabase?
•

Intended purpose – to determine accessibility to the City’s centralized geodatabase

•

Analysis of the answers – This question builds upon question 24, which asked how easy it was to
find the GIS data that staff needs for their job duties. Most staff do not access a centralized
geodatabase. Staff need access to all pertinent data, and granting viewing privileges to the
central geodatabase is one way of allowing needed access.
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Question #29 - Do you believe there is GIS data duplication within the City?
•

Intended purpose – to determine duplication and redundancy in data.

•

Analysis of the answers – Responses show that there possibly is some duplication of GIS data
within the City of Wilmington’s data. Individual responses indicated that some were not sure, but
thought that there might be some duplication. This response was affirmed by the respondents on
Version 3 of the survey. There, they noted that data duplication is an issue in the City.

Respondent’s Comments:
•
•
•
•
•
•
•

I don't know.
Don't know
because I have been told there is
I have heard there is and that things could be better coordinated
maybe?
Not sure
Honestly not for sure through limited use
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Question #30 - On a scale of 1-10, how much data duplication is there between systems
(1 being no duplication and 10 being a lot of duplication?) If you are unsure, please
select zero 0.
•

Intended purpose – to identify the level of data duplication.

•

Analysis of the answers – Responses show that while there could be some data duplication, staff
feel it is nominal. Respondents to Version 3 of the survey indicated a higher level of data
duplication. Staff that do not regularly edit or create data would not know the extent of data
duplication.
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Question #31 - Do you use GIS software?
•

Intended purpose – to identify whether or not staff use GIS software.

•

Analysis of the answers – As expected with a survey targeted to moderate GIS users, almost all
respondents use GIS software.
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Question #32 – On a scale of 0-10, how often do you use GIS software (0 being never and
10 being daily)?
•

Intended purpose – to understand how integrated GIS is into respondents’ daily work.

•

Analysis of the answers – An average of almost 6 shows that among the respondents to this
version of the survey, GIS software is used on a relatively frequent basis.
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Question #33 – Please specify what GIS software you use from the list below. Select all
that apply.
•

Intended purpose – to understand what GIS applications and compatible technologies are utilized
in respondents’ daily work.

•

Analysis of the answers – As expected, respondents to the moderate version utilize CityView, the
City’s intranet browser primarily, with staff also using ArcGIS Desktop, ArcGIS Online, and the
maps the GIS Department makes available publicly. While this is a good group of tools staff can
use, there are very few extensions or secondary applications mentioned.
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Question #34– Please rate your accessibility to GIS software products.
•

Intended purpose – to understand the staff’s level of comfortability with various GIS software
products.

•

Analysis of the answers – Respondents overwhelmingly feel that they have all the access to GIS
software they need, with a majority saying they have excellent accessibility. Since these results
are made up of moderate GIS users, it shows that Wilmington has done a good job of providing
staff with the GIS tools they need.
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Question #35– Are GIS data layers from other departments accessible to you?
•

Intended purpose – to determine if GIS data is siloed or is available across departmental
boundaries.

•

Analysis of the answers – Exactly half of the respondents said they do have access to GIS data
from other departments, but there was a sizeable (35) percentage that said they did not have
complete access. Ideally, all staff would have access to all data unless it is confidential.

Respondent’s Comments:
•
•
•

unaware
I think so, don't have access to WPD/WFD data but don't need it either
I think
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Question #36 – On a scale of 0-10, how would you describe the City's GIS data structure
(poor being departmental silos and excellent being enterprise and sustainable)?
•

Intended purpose – to determine whether GIS data is enterprise or siloed across the City’s
departmental boundaries.

•

Analysis of the answers – The responses varied across the board. 58% of respondents said it was
very good or good, but 42% said fair or poor. Data sharing and accessibility across Wilmington
needs to improve. Departmental silos were also noted in Version 3 of the survey.

Respondent’s Comments:
• Department silos
• Our GIS staff is best equipped to answer this one.
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Question #37 – Are you aware of any formal GIS training programs, workshops or classes
provided within the organization?
•

Intended purpose – to determine whether or not staff are aware of GIS educational and training
opportunities potentially available to staff.

•

Analysis of the answers – The majority of respondents said they were not aware of training
opportunities provided by the City. An established training program is necessary to ensure staff
are up to date on the most recent technologies and capabilities of GIS.

Respondent’s Comments
•

ESRI supported training
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Question #38 – Have you participated in any GIS training programs, workshops or
classes?
•

Intended purpose – to determine whether or not staff are taking advantage of GIS educational
and training opportunities available to staff.

•

Analysis of the answers – Despite not being aware of educational opportunities within the
organization, some respondents have participated in trainings and educational opportunities at
some point in their careers with or apart from the City of Wilmington. In the past, the City was
able to offer some training on CityVIew, although that has not been sustained as workloads have
increased.

Respondent’s Comments:
•
•
•
•
•
•
•
•
•

•

Arc Gis classes on ArcMap, ArcCatelog, etc.
ESRI GIS online courses
Online training from Esri
Yes years ago when we first began using CityView
City training
GIS staff member gave tutorial for an hour with specific staff
introductory GIS classes
Some training for EOC response application
CIP project updates
at UNCW in grad school
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Question #39– On a scale of 0-10 how would you rate the City's GIS knowledge transfer
between departments (0 being no knowledge transfer and 10 being excellent)?
•

Intended purpose – to gauge opinions on the organization’s ability to pass knowledge between
departments.

•

Analysis of the answers – Most respondents feel that the organization average when it comes to
knowledge transfer between departments. A fully-developed, integrated GIS program should not
be siloed; it should have high levels of knowledge transfer between departments.
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Question #40 – Do you have any GIS training feedback or suggestions?
•

Intended purpose – to identify whether respondents have any thoughts on training and
educational opportunities.

•

Analysis of the answers – Many of the individual responses indicated a desire for more trainings
and opportunities for growth and development in their GIS knowledge across the entire
organization, not just on a departmental basis. Staff noted time restraints as one hindrance to
training.

Respondent’s Comments:
•
•
•
•
•
•
•

•
•
•
•

Standardized for varied user types
It would be great to have some training of the various methods to utilize GIS for users without
much knowledge. This would help them use the software more efficiently.
More training for employees that need this on a daily basis.
No.
No
No
Offer training for new or minimal users. It's hard to understand function, lingo, etc if GIS is not
part of your regular job use, but you rely on GIS staff to create maps. Bridge this gap. Explain the
process and timeline for getting a map created so that non-user staff understand the time it will
take to receive a map. Keep up communication if there are problems or issues with map creation,
so that staff isn't left wondering where the map is.
We are so busy and it is hard to carve out time to train. Sometimes it is easier to justify it if is a
formal class with a specific day and time.
no
Would love to be able to be systematically trained so I can recognize growing application when
developing my workforce
I would be very interested in attending GIS training courses
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Question #41 – Does the current system infrastructure meet the operational needs
required to carry out your job?
•

Intended purpose – to gather information regarding Wilmington’s system infrastructure.

•

Analysis of the answers – A majority (77%) of respondents feel that their needs are being met by
the infrastructure in place in Wilmington. Individual comments reveal that there are some staff
that think there is room for improvement, including integration, accessibility to staff assistance,
mobile applications, publishing rights, and data accessibility.

Respondent’s Comments:
•
•
•
•
•
•
•
•

unaware
As long as I can reach out to a GIS Analyst/Manager willing/with time to help
I can do my job without GIS.
Very slow to get a map. 3 months typically.
More information integration would be beneficial
we need mobile application access
limitations on access to publish our own data
Would like to have more GIS layers available to staff
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Question #42– Do you have 24/7 availability to GIS software?
•

Intended purpose – to determine the availability of GIS software to staff in all formats.

•

Analysis of the answers – Most respondents said that they do not have access or were unsure as
to whether or not they have 24/7 access to GIS software. 24/7 accessibility is just beneficial to
allow staff to work using GIS whenever and wherever. Staff should be able to access GIS from the
field and alternative locations. Currently, CityView is not available unless staff VPN in.
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Question #43– Do you use mobile devices to perform job duties?
•

Intended purpose – to determine the availability of GIS software to staff in all formats.

•

Analysis of the answers – Most staff do not use mobile devices to perform job duties. If job duties
require staff to make field calls, they should be able to access GIS data in the field.

Respondent’s Comments:
•
•
•

I have a docked Computer, but I do not use GIS on my mobile devices.
Not Yet
We want to get there though.
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Question #44 – Are you aware of any hardware or mobile software guidelines within the
City?
•

Intended purpose – to determine whether or not Wilmington has enterprise-wide hardware or
mobile software guidelines.

•

Analysis of the answers – Responses are split. Individual responses show that most believe IT
policies are in place when it comes to guidelines guiding hardware and software usage.
Preliminary conversations with staff mentioned that there are a lot of custom developed mobile
apps in use in the City.

Respondent’s Comments
•
•
•
•

From what I hear they are creating them now.
Aware guidelines exist, but not sure what they are.
Vaguely
they are currently being vetted
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Question #45 – How would you rate the IT infrastructure (ex. connectivity, network
speed, mobile access, storage space, etc.) in terms of meeting your objectives?
•

Intended purpose – to identify whether or not staff feel the current IT infrastructure is suitable for
their tasks.

•

Analysis of the answers – Almost 60% rated Wilmington’s IT infrastructure as very good or good.
Staff need good connectivity at all locations to truly have an integrated, enterprise GIS system.

Respondent’s Comments:
•
•
•
•

Not sure; I use it minimally now; I used to use it more frequently
no mobile access other than through the VPN with Laptop
Very slow at Ops Center
Need more capacity out at the operations center.
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#46-87 – The last few questions are designed to collect ideas and recommendations for
the future of GIS within the City. Rate the following categories on a scale of 0-10 with 0
being poor and 10 being excellent.
•

Analysis: It seems the majority of respondents view the City’s GIS capacity highly. These answers
coincide with the responses from other versions of the survey with Governance and Training
being major focuses of the organizational needs.
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Question #88– Please list any additional comments, thoughts or ideas about your City’s
GIS.
Responses
•
•

•
•

•
•

•

I put 5's where I wasn't sure
It is great to see a strategic plan being developed to improve the City's GIS vision and take us to
the next level to improve business processes. Hope any necessary funding will be provided to
improve the current situation.
I need more training on, because I relay on this system daily to do my job.
Understand that many users need GIS maps and data but it is not part of their regular job;
therefore there is major reliance on GIS staff to create maps. Process to get maps and web maps
created is extremely slow (3+ months). Can the process be streamlined? Are more staff needed?
Is there a way to get a more user-friendly MAILING databases without having to delete many
columns that are not needed for a mailing? Also, where are the zip codes? CityView needs zip
codes for databases too. (Maybe I just can't find them...) But trying to do a mailing to citizens
without zip codes included in the database is super frustrating and creates more work. Editing
webmap data is problematic. To do a bunch of edits only to find out that none of them saved or
"took" and no one can explain why this happened is also frustrating. The public wants to access
easy-to-use, easy-to-understand and easy to navigate web maps. Keep this "end user" (citizens) in
mind, and remember that they likely have NO experience with GIS. Keep it simple. Train staff to
use GIS on tablets and smartphones. It is easier than carrying a large laptop out in the field. With
Web Maps - why can't we save a JPEG or PDF? I always have to take a screenshot and crop it
since I can't save a PDF or JPEG.
It is great tool which assists us in our day to day operations. It could be so much more and
provide more for not only our staff, but our citizens.
The concept of having one centralized GIS "gatekeeper" is not working and needs to go away. The
City is too large with too many different needs, processes, and workflows for one person to
understand them all and be able to customize GIS so it "fits" everyone's needs. More authority
needs to be given to departmental level GIS managers so the customization takes place there. An
overarching set of City-wide policies and procedures for collecting, adding, and posting data to
the server needs to be established for the Departments to follow to ensure consistency in the
data. Having to get approval from someone that doesn't work in our Department to create a web
map or publish data we collected is hindering our use of GIS. The city needs to take a progressive
approach the use of GIS.
Director level buy-in needs to provide time and resources for proper training in the use of all
needed GIS applications from that level down
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Conclusion
Hearing from the users is critical to the ongoing success of GIS at any agency. Using Voice of the
Customer surveys is a great mechanism to gather feedback. It is recommended that an annual online
survey is used to gauge user satisfaction and ideas. This coupled with an ongoing VOC feedback program
to include; one-on-one meetings, users groups, and technical and steering committees will ensure that
user’s needs and wishes are being identified and met where feasible. Additionally, it is critical that the
GIS team receive this feedback constructively and use it as a means for identifying program priorities. The
three distinct user groups from Wilmington provide invaluable feedback from a variety of perspectives,
and all should be included in decision-making for the GIS system in the City.
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QUESTIONNAIRE

VERSION 3

VOICE OF THE CUSTOMER (VOC) SURVEY
The City of Wilmington has realized various successes in the process of developing a Geographic
Information System (GIS) program. A solid foundation and tremendous opportunity exists for Wilmington
to expand GIS further throughout the City and to external customers.
A variety of departments use the technology
for a diverse set of needs. It is important
that the customers have a venue and a
mechanism to share their needs, concerns,
and opinions about the technology. Many
GIS implementations do not reach full
adoption and some even fail altogether
because the customer’s voice is not heard.
Therefore, it is important that the City of
Wilmington’s GIS customers (internal and
external) feel they have various mechanisms for being heard.
Voice of the Customer is used in business and information technology fields to describe the in-depth
process of capturing a customer's expectations, preferences, and aversions. It is a market research tool to
help identify needs and satisfaction so that priorities can be set to satisfy those needs. In this case, the
market being researched is the market of current and prospective users and beneficiaries of the City’s
GIS. The Voice of the Customer is optimally heard through various ongoing feedback mechanisms to
include:
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•

Face-to-face interviews and discussions with users and prospective users

•

Focus groups such as a GIS Steering Committee and GIS User’s Group

•

Customer feedback forms

As part of the GIS Strategic Planning initiative, a Voice of the Customer survey was administered as an online survey in three different versions. The link to all three versions was sent to all staff in the City and
they were given a number of days in which to fill out the survey. Users were directed to identify with the
following sentences and choose the survey that best described them.

Version 3 Full Version Respondents:
•

I use ArcGIS Desktop every day for editing, analysis, publishing online content, or other complex GIS
tasks

Version 2 Moderate Version Respondents:
•

I have ArcGIS Desktop on my PC and use it somewhat regularly for viewing, querying, printing, or
analysis, but am not responsible for creation or maintenance of GIS data layers

Version 1 Light Version Respondents:
•
•
•
•

I do not know what ArcGIS Desktop is
I primarily use web versions of GIS including CityView or the web map gallery at gis.wilmingtonnc.gov
I have a general idea what GIS is, but don’t use it much. I would like to know more
I don’t know what GIS is, but often work with customer information or processes that involve
addresses, incidents, or service requests at a location

The results and the on-site interviews serve as two very informative mechanisms to understand the
customers. The following are the questions and the results of the online full version of the Voice of the
Customer survey. Each of following includes the question itself, a synopsis of the reason for the question
(intended purpose), a short analysis of the answers, charts summarizing the answers (if contextually
appropriate), and the descriptive responses of the respondents (if applicable).
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Question # 1 – What is your name?
•

Albert Klemme

•

Barry Coburn

•

Elizabeth Penley

•

Saskia

•

Suraiya Motsinger

•

Jim Sahlie

•

Elizabeth Penley

•

Jeff Thomas

Question #2 - What department do you work in?
•

Intended purpose – to determine the total number of respondents by department

•

Analysis of the answers – This version of the survey should only have been taken by the City’s
heavy GIS users. As expected, most staff were in Public Services, IT, and Planning, Development,
and Transportation.
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Question #3 – In which division of your department do you work?
•

Intended Purpose – to determine the specific background, division, and/or skill set of the
respondent.

•

Analysis of the answers – This reveals and a variety of users and opinions. The responses below
are best reviewed in the context with their specific questionnaire/answers but are still illustrative
apart from the survey instrument.

Respondent’s Answers:
•
•
•
•
•
•
•
•
•
•

Capitol Improvement
Stormwater
Stormwater 2 years, Planning 8 years, Engineering 2 years
Business Systems
Transportation Planning
Stormwater 2 years, Planning 10 years
Planning and Research
Stormwater
GIS
Stormwater

VOICE OF THE CUSTOMER | 225

Question #4 – How long have you worked in your current position?
•

Intended purpose – to determine the specific background, division, and/or skill set of the
respondent. Longevity shows familiarity with City processes and protocols.

•

Analysis of the answers – Responses show an array of experience within the City of Wilmington.
This provides diverse opinions and observations about the City and its GIS program. 93% of
respondents have been in their positions for more than a year, with almost 60% of respondents
in their positions for more than 4 years. The respondents should be able to provide thoughtful
answers based on their time with the City.

VOICE OF THE CUSTOMER | 226

Question #5 – Does your job description include the use and application of GIS
technology?
•

Intended purpose – determine whether the respondents to this version of the survey are in GISdependent positions.

•

Analysis of the answers – Since high users were guided to this version of the survey, it is to be
expected that at the least a vast majority, if not all the respondents would be heavy GIS users.
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Question #6 - On a scale of 0-10, what would you say is your level of GIS expertise (0
being no experience and 10 being expert level)?
•

Intended purpose – To get an understanding of the intensity of use of GIS and familiarity with the
technology.

•

Analysis of the answers – Since all respondents of this copy of the survey are frequently using GIS
in their jobs, their familiarity with the software and product should be high. When analyzing these
results with the fact that all respondents use GIS and the majority have been in their positions for
more than 4 years, a high level of GIS expertise is to be expected.
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Question #7 - How would you best describe your existing GIS governance model? A
description of each model is given with the answer choices below:
•

Intended purpose – To understand how staff sees GIS governance within the City.

•

Analysis of the answers – There is some discontinuity in the perceived GIS governance model in
Wilmington. Similar to the responses in Version 2 of the survey, staff are largely split between a
Hybrid model and a Decentralized model.
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Question #8 - Are you aware of an existing GIS strategic plan developed specifically for
the City?
•

Intended purpose – to determine whether or not staff is aware of a GIS strategic plan for the City.

•

Analysis of the answers – The responses indicate that there is no existing GIS strategic plan in
place. This was confirmed through conversations with the GIS Manager. The individual responses
indicate that the affirmative answers are probably in response to the plan currently in
development.

Respondent’s Comments:
•
•
•

besides the one currently being developed.
I'm looking forward to seeing how this plan helps us grow!
I'm looking forward to seeing how this can help us move forward as a team

VOICE OF THE CUSTOMER | 230

Question #9 - Who do you go to for any GIS needs, including but not limited to technical
support, advice, training, education or direction?
•

Intended purpose – To identify where people are receiving GIS support, and if there are any
formal lines of support in place.

•

Analysis of the answers – As expected with staff with a high level of GIS expertise, most of the
time staff are able to complete GIS tasks without assistance. The other versions of this survey
asked the same thing, and most said other people in their department or a different department
in the City- probably to the users who took this version of the survey.

Respondent’s Comments:
•
•
•
•
•

Internet.
Being a core user I do all of my own GIS. If I have questions I will reach out to other GIS coworkers
I'm a core user but I do reach out to other core users for advice at times
I would contact Jim or Frances if this was above my pay grade
ESRI tech support resources or online searches
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Question #10 - Are you aware of any GIS policies or mandates within the City?
•

Intended purpose – to get an idea of whether or not formal GIS policies and mandates are in
place for the department.

•

Analysis of the answers – Formal GIS policies and mandates ensure continuity throughout the
City. Most staff responded that there were formal GIS policies and mandates in place, which
helps minimize data redundancy and duplication.
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Question #11 – On a scale of 0-10, how well does the current GIS environment support
your job needs (0 being not at all and 10 being all needs met)?
•

Intended purpose – to help determine whether or not staff feels the structure around GIS is
meeting the needs of the City.

•

Analysis of the answers – GIS governance is important to drive the technology forward within the
City. An average response over 8 shows that respondents believe they have access to the tools
they need to adequately use GIS technology.
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Question #12 - Do you think there are clear lines of GIS responsibility within the City?
•

Intended purpose – to understand the respondent’s perception related to the current GIS
governance specifically related to data management.

•

Analysis of the answers – Staff do not feel that there are clear lines of GIS responsibility within
Wilmington. This helps affirm the responses in other versions of the survey. Responses in the
other versions of this survey show that there are departmental silos and GIS needs to identify
clear lines of responsibility.
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Question #13 – Are you aware of an annual GIS work plan within your department or for
the enterprise?
•

Intended purpose – to gauge whether not there are defined, established protocols for prioritizing
GIS work within the City.

•

Analysis of the answers – None of the heavy users responding to this version of the survey were
aware of any formalized GIS work plan. A GIS work plan proposes work schedules and budgeting
for specific projects. It also explains how funding will work when the GIS Department is working
on behalf of a departmental project.
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Question #14 – Are you aware of any GIS Service Level Agreements (SLA) within the City?
SLAs are an agreement between the GIS group or division and your department.
•

Intended purpose – to determine whether or not there are SLAs in place establishing the role of
the GIS Department with various stakeholders (internal departments, external organizations).

•

Analysis of the answers – A few of the respondents are aware of SLAs in Wilmington. SLAs lay out
parameters and document how the GIS Department will support other departments within the
City of Wilmington.
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Question #15 – Are you aware of any existing GIS Key Performance Indicators (KPIs)?
•

Intended purpose – to determine whether or not the City of Wilmington has KPIs in place in
regards to GIS.

•

Analysis of the answers – The results indicate that there are currently no KPIs in place for GIS in
Wilmington. KPIs are measurable indicators that show the progress and efforts of a City. KPIs are
helpful for determining whether or not specific GIS goals are being met. They can also be tied to
overarching organizational goals and how GIS is used to help meet them.
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Question #16 – Do you attend a GIS user group?
•

Intended purpose – to determine whether or not GIS user groups are utilized by the City of
Wilmington.

•

Analysis of the answers – GIS user groups, frequently managed by the GIS staff, are cohorts of
stakeholders that share information and compare experiences with GIS technology. Responses
show that GIS user groups have been established and that most respondents attend with some
regularity. It is critical for heavy GIS users to attend user groups to promote organizational
continuity when there is not a centralized governance model.

Respondent’s Comments:
• I am invited but find the meetings more oriented to full-time GIS staff
• periodically on an ad-hoc basis
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Question #17 - Are you aware of a GIS blog, digital newsletter, or any social media GIS
publications published by the City?
•

Intended purpose – to measure whether or not an enterprise-level GIS blog or newsletter.

•

Analysis of the answers – GIS blogs or newsletters are produced to increase communication and
awareness of the City’s GIS initiative. Responses show that the City does not currently utilize
newsletters or social media to share GIS information about the City on an enterprise-wide level.
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Question #18 – On a scale of 0-10, how would you rate the culture of collaboration within
the City (0 being nonexistent and 10 being excellent)?
•

Intended purpose – measure how well intra- and inter-departmental collaboration occurs within
the City.

•

Analysis of answers – The responses indicate that the respondents feel there is little collaboration
within the City of Wilmington. This involves GIS collaboration both within departments and
divisions, as well as across boundaries with other departments and divisions within the City.
Within a municipality the size of Wilmington’s, collaboration is important to ensure continuity
and a collective path forward.
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Question #19 – Do you think the current GIS activity aligns with the City’s overall vision,
goals and objectives?
•

Intended purpose – to identify staff opinions on whether or not Wilmington’s GIS program is
aligned with the City’s overarching visions, goals, and objectives.

•

Analysis of answers – Mixed responses show a lack of unified vision and collective governance in
the City of Wilmington. When GIS can be tied to the City’s goals and objectives, it obtains more
organizational support. This also relates to the GIS program’s unity and cohesiveness. When GIS
staff can see how their work is tied to the City’s vision and goals, there is a greater sense of
importance.
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Question #20 – What benefits could you quantify from using GIS technology?
•

Intended purpose – to gauge respondents understanding of ROI benefits of GIS.

•

Analysis of the answers – Because the staff that received this survey are heavy GIS users, it is
expected that they have a strong understanding of how GIS can benefit the City.
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Question #21 – What is your perceived value of GIS to the City?
•

Intended purpose – to understand the respondent’s perception of how important GIS is within
the City of Wilmington.

•

Analysis of the answers – All respondents feel that GIS is critical to the City of Wilmington. This
shows a heavy reliance on the technology across departments on an enterprise-wide scale.

9
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Question #22 – On a scale of 0-10 how would you measure the quality of GIS support in
the City (0 being no support and 10 being full support)?
•

Intended purpose – used to determine how users get the GIS and mapping products they need.

•

Analysis of the answers – Heavy GIS users in the City feel there is suitable GIS support in the City.
Even though other questions reveal a lack of formalized GIS organizational structure, staff do feel
that there are proper resources to assist them when needed.
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Question #23 – On a scale of 0-10 how would you measure the sensitivity to your GIS
needs within the City (0 being no sensitivity and 10 being very sensitive)?
•

Intended purpose – to understand the respondent’s perception related to how sensitive GIS Staff
is towards user requests for assistance.

•

Analysis of the answers – The overall feeling of the respondents is that the City is moderately
sensitive to the user’s GIS needs. Increased sensitivity to GIS needs can come from increased
awareness of GIS work and its alignment with organizational goals and objectives, as well as a
cohesive work plan showing what needs to be accomplished.
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Question #24 – On a scale of 0-10 how effective is enterprise GIS management within
the City (0 being not effective and 10 being very effective)?
•

Intended purpose – to provide the respondents an opportunity to share their opinions on
whether GIS is sufficiently managed across departments throughout the entire City.

•

Analysis of the answers – Responses show that GIS management across the City of Wilmington is
somewhat in place, but there is room for improvement. This is surprising considering past
questions highlighted a lack of collaborative culture and an unclear governance model.
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Question #25 – Are you aware of GIS technical support or a GIS help desk offered within
the City?
•

Intended purpose – to gather information regarding data sharing needs.

•

Analysis of the answers – Most respondents noted that there was an IT help desk, but there is not
a formal GIS help desk. Most staff questions get forwarded to the GIS Manager. There is also Esri
support available if needed as part of the City’s ELA.

Respondent’s Comments:
•
•
•
•
•

by utilizing other employees expertise, no official 'GIS help desk' that I am aware of.
this is one area i agree with the IT structure. A help desk would be nice
We have an ELA and access to ESRI Support if it is above and beyond any expert within the City
There is an IT help desk, not a GIS help desk. The IT help desk tries to help, but everything is
referred to Jim for the most part
There is no centralized tech support. Jim is the closest thing we have, but he's not the "go to" for
every issue.
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Question #26 – How would you rate the GIS technical support or GIS help desk within the
City?
•

Intended purpose – to gather respondent opinions on the quality of assistance available to City
Staff.

•

Analysis of the answers – Most staff that responded to this question rated the GIS technical
support available in the City at the level of good or higher. Considering there is no formal GIS help
desk, and the GIS Manager is the key contact for support, this does show there is a solid
foundation of technical support in the City.
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Question #27 – A GIS Master Data List is a list of all digital data layers within the City,
including where they are stored and how they can be accessed. Do you use a GIS Master
Data List?
•

Intended purpose –to identify whether or not staff has access to a GIS Master Data list.

•

Analysis of the answers – Most Wilmington staff does not currently use or access a Master Data
List. During departmental interviews, staff noted that they did not have complete access to the
Master Data List, and relied on local copies of most data. This limits the information available to
staff. Heavy GIS users should have access to the Master Data List to edit the data they collect and
update in their department.
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Question #28 - Metadata is "data about data" that describes the characteristics of
each specific data layer. Do you utilize metadata?
•

Intended purpose – to identify any technical gaps in regards to the GIS program.

•

Analysis of the answers – The majority of staff does use metadata in their GIS analysis.
Staff that edit data need to also edit metadata to ensure future users have access to a
comprehensive metadata for the data layers.
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Question #29 – How often do you create metadata?
•

Intended purpose – to determine if the City’s GIS users create metadata.

•

Analysis of the answers – Most staff does create metadata, but not as regularly as needed. A
formalized process for editing metadata needs to be established to ensure consistency across all
data layers.

Respondent’s Comments:
•
•
•
•

This is something I have always needed to use, create and manage more.
maybe have guidelines to specify how meta data is to be explained.
I try to get metadata on everything, not always at the very beginning of data creation, so I cannot
say always
Typically only when forced, like when publishing web services. I can use "we don't have
guidelines" as an excuse for not always creating metadata, but that shouldn't stop me from filling
in whatever metadata I feel is appropriate.
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Questions #30 - 34 - For the following five (5) questions, please rate the accuracy,
reliability, and completeness of each critical data layer.
•

Intended purpose – to understand the respondent’s perception of technical gaps in regards to the
GIS program.

•

Analysis of the answers – Rating technical gaps highlights the need for better data accuracy, an
enterprise-wide geodatabase design, and streamlining business processes.

Parcels

Respondent’s Comments:
•
•
•

this data is created by the county
this data comes from the county
Parcels are maintained by NHC, but how they are made available (and documented) to COW
employees is not how I would do it
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Address Points

Respondent’s Comments:
•
•

i know this layer creates a lot of stress and could be a job in itself
i know that keeping up with this layer could be a job on it's own

•

seems pretty good, though I haven't made extensive use of them.
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Street Centerlines

Respondent’s Comments:
•
•
•

•

i have no problems with centerlines other than labeling
i have not had problems with this layer, only the labeling. I know several people complain about
this layer often
the spatial quality is subjective - no accuracy, only heads up digitized in all of the copies/versions
people have for different reasons. Discouraged GTG has dismissed the value of dynamic
segmentation.
They exist and aren't geometrically terrible, but they leave a lot to be desired.
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Aerial Photography

Respondent’s Comments:
•
•
•
•

•

The reason for a ‘Good’ rating, is the lapse in deliverable from State agencies. They are required
to fly aerials every four years, I can use more frequent updates than that.
aerials have always been easily accessed and reliable
Good when it comes out, but quickly becomes only a background with how quickly the city
changes. We just got new photos in January, which are now a year old but still ok/good.
The 4 year cycle of aerial imagery from the state is excellent, but many users request a more
frequent cycle, e.g. a 2 year supplement would be very helpful
State-supplied imagery is great. Just need it more often than every 4 years.
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Departmental Data layers that you most frequently work with?

Respondent’s Comments:
•
•
•

•

This can vary widely on who layers are created by.
This depends on the particular dataset. We have survey grade data as well as simple heads up
digitized data in stormwater. This is a general statement for a complicated answer.
Not all of the departmental data layers are in the enterprise and many are not well publicized.
We developed and published a policy related to that, but it is not widely observed.
Besides zoning, land use, and a few other often- and well-maintained things, PDT data is not well
organized.
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Question #35 - On a scale of 0-10, how easy is it to find GIS data that you need for your
job duties (0 being impossible to find and 10 being very easy to find)?
•

Intended purpose – to understand the respondent’s perception of availability to the data they
need for their jobs.

•

Analysis of the answers – Responses show that a majority of staff feel that they have sufficient
access to the data they need. This is to be expected from respondents who frequently use GIS.
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Question #36 – Do you create or edit digital GIS data?
•

Intended purpose – to identify whether or not staff are maintaining data relevant to the positions.

•

Analysis of the answers – Staff that responded to this survey typically have a strong role in the
maintenance of digital data, across a variety of departments and divisions.

Respondent’s Comments
•
•
•
•

•

•

Impervious Surface, Stormwater Project data, CIP data, SW Billing Data, Watershed Data
Stormwater: Heal Our Waterways, Stormwater billing. Planning: All Comp Plan layers, land use,
zoning
Address, Centerline, Police or Fire Boundaries, Hydrants, Custom Data from Business Systems
(Incidents, Occupancies, Buildings, PreIncident Plans)
when i was in planning i edited zoning, land use and created TONS of layers, especially for the
Comp Plan. In stormwater I create and maintain layers for the billing model and Heal Our
Waterways
Too many to list, but largely responsible for streets, addresses, easements, various boundary
layers such as city limits, code enforcement districts and many others. I am also responsible for
ongoing updates of data across the organization from the production database (WORK1) to the
publication database (WILMINGTON) in addition to updates from New Hanover County, CFPUA,
and outside agencies
on Work1: Zone, CompPlan, HeritageTrees, GroupHomes, LUmaint, MSD, overlayDistricts,
PlanningAreas, zoningClasses, ZoningEnforcementDistricts

Question #37 – How often do you create or edit digital GIS data?
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•

Intended purpose – to identify how frequently staff are maintaining data relevant to the
positions.

•

Analysis of the answers – Staff that responded to this survey typically have a strong role in the
maintenance of digital data, across a variety of departments and divisions, with most editing or
creating data at a minimum weekly.

Question #38 - Do you use mobile solutions to access digital GIS data layers?
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•

Intended purpose – to identify whether or not staff currently utilizes mobile solutions to access
digital GIS data.

•

Analysis of the answers – Responses show some usage of GIS through mobile technology.
Individual responses show that staff use Collector for ArcGIS as its primary mobile GIS tool.

Respondent’s Comments:
•
•
•
•
•

•

field work
I create mobile solutions for other departments.
Collector, AGOL
Collector App for EOC operations
Collector app
More for tinkering than real use, but I've used Collector and Explorer to access our data on my
personal Android phone
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Question #39 - A central repository of data is a collection of stored data from existing
databases merged into one so that it may be shared, analyzed or updated throughout an
organization. Do you access a central repository of data?
•

Intended purpose – to determine whether or not staff has access to the central data repository.

•

Analysis of the answers – Most of the City’s heavy GIS users do access a central repository of data.

Respondent’s Comments:
•

•

Most of our data is in a centralized database. However, it is not well documented. We have core
GIS users (including myself) that create new data prior to moving it into the database. Many of
these efforts could be duplicated (i.e. two power users working on two tree layers or two CIP
layers or two hydrant layers).
SDE: Work1 and Wilmington, plus the Aerials.
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Question #40 - Do you believe there is GIS data duplication within the City?
•

Intended purpose – to determine duplication and redundancy in data.

•

Analysis of the answers – responses indicate there is an issue with data duplication in Wilmington.
Individual responses show that most respondents believe data duplication is one of the biggest
issues affecting the City.

Respondent’s Comments:
•
•
•

•
•

•
•

This may be one of the most important issues to fix.
We have massive amounts of data duplication because of our decentralized work plan
Absolutely as not everyone shares what they are working on and there is not coordination of
projects through a central GIS authority in the City. Not many respect that the central authority
should be IT.
i feel our decentralization has created lots of issues with duplicate data
I know storing data on a desktop machine has been standard practice for people in the City for
years and was an instruction provided by IT so it is ingrained in the minds of users in the City. I
also know a lot of people are reluctant to share that data. People probably do not realize their
data is outdated.
Some data duplication is undesired, but some is due to functional constraints, such as various
street centerline files that serve relatively different functions.
We do not have an enterprise mindset, where everyone instinctively refers to the authoritative
data and avoids duplication at all costs, even if it's less convenient (but better in the long run).
There are too many situations where you have to export because data will break over time if you
try to always refer to SDE (e.g., parcel selections break every week because the update process
changes OBJECTIDs)
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Question #41 - On a scale of 1-10, how much data duplication is there between systems
(1 being no duplication and 10 being a lot of duplication?) If you are unsure, please
select zero 0.
•

Intended purpose – to identify the level of data duplication.

•

Analysis of the answers – Building off of the previous question, responses show that staff feel
there is a moderate level of data duplication.
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Question #42 - Do you use GIS software?
•

Intended purpose – to identify whether or not staff use GIS software.

•

Analysis of the answers – As expected with a survey targeted to GIS heavy users, all respondents
use GIS software.
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Question #43 – On a scale of 0-10, how often do you use GIS software (0 being never and
10 being daily)?
•

Intended purpose – to understand how integrated GIS is into respondents’ daily work.

•

Analysis of the answers – An average response of over 9 shows that among the respondents to
this version of the survey, GIS software is used on a very frequent basis.
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Question #44 – Please specify what GIS software you use from the list below. Select all
that apply.
•

Intended purpose – to understand what GIS applications and compatible technologies are utilized
in respondents’ daily work.

•

Analysis of the answers – As expected, most of the heavy users use a wide variety of GIS tools,
with ArcGIS Desktop being the most common. Respondents also utilize Advanced Analysis
Extensions (ex. Spatial Analyst, Business Analyst, 3D Analyst), ArcGIS Online, ArcGIS Pro, and
Collector for ArcGIS frequently.
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Question #45– Please rate your accessibility to GIS software products.
•

Intended purpose – to understand the staff’s level of comfortability with various GIS software
products.

•

Analysis of the answers – Respondents overwhelmingly feel that they have all the access to GIS
software they need, with a majority saying they have excellent accessibility. Wilmington has an
Esri ELA, which provides an array of GIS software. Since this version of the survey was made up of
heavy GIS users, the responses show the City has adequate software accessibility.

Respondent’s Comments
•

•
•

I am aware of software that can be helpful to my job and others, though my interest is not cause
for acquiring it.
Our ELA provides virtually unlimited access to the software we need.
Our Esri EA covers pretty much everything we need. But we need to continue maximizing what
we have
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Question #46 – Do you use any crowdsourcing applications? If yes, please provide a list
in the comment box below.
•

Intended purpose – to determine whether or not respondents use crowdsourcing applications
and identify which they use.

•

Analysis of the answers – Staff does not currently utilize crowdsourcing applications.
Crowdsourcing apps are a great way to elicit public input and opinions.

Respondent’s Comments
•

would be nice to be able to use it for crowd sourcing applications and public engagement
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Question #47 – How integrated is your current environment with GIS?
•

Intended purpose – integration shows how easily technological systems can share, interpret, and
present data.

•

Analysis of the answers – GIS is a tool that can be integrated across numerous IT solutions. When
GIS is fully integrated across numerous systems, it can provide the most benefit with accurate
and reliable information. A variety of responses shows that there are areas where the City could
increase its level of GIS integration.
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Question #48 – Are you aware of any standard operating procedures (SOPs) concerning
GIS data and data management?
•

Intended purpose – to determine whether or not there are formal, established, SOPs in place
regarding GIS data and data management in place within the City of Wilmington. SOPs ensure
consistency and reduce redundancy within a City.

•

Analysis of the answers – Responses show that there are SOPs in place for Wilmington, even if
awareness of them is not at an enterprise level. All staff, particularly those with custodianship of
data need to know the City’s SOPs concerning GIS data and management. Individual responses
indicate there is a need for more SOPs.

Respondent’s Comments:
•
•

•
•

slightly.
I answered no because we only have a couple. There needs to be more governance around GIS. 3
Not widely used or accepted. We have documented how things exist but no agreement has
occurred as to how it should be. They are different things.
We have developed and published SOPs for data storage standards and domain management;
others are in the works
We have some guidelines regarding what should or shouldn't go in SDE, but I don't believe they
foster the sort of enterprise-centric mindset we need. I want to see much more data in SDE.
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Question #49 – Are GIS data layers from other departments accessible to you?
•

Intended purpose – to determine if GIS data is siloed or is available across departmental
boundaries.

•

Analysis of the answers – From the responses, it appears most GIS data layers are accessible to
the heavy GIS users, even if on a limited basis. Responses indicate only the base data layers are
available on the SDE.

Respondent’s Comments
•
•
•
•
•

if data is not on the v:/, r:/ i have access to, or SDE I can not get to it
For the most part Yes, unless someone has not made them available.
If data layers on another departments drive I can ask for it. If it's on SDE or a shared folder, I have
access
Only data that someone in another department feels I may need are available unless i ask for
them or go on a hunt for them.
SDE only contains "core" data. Outside that, you have to go through gatekeepers to find data.
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Question #50 – How would you describe the City's GIS data structure (Poor being
departmental silos and Excellent being enterprise and sustainable)?
•

Intended purpose – to determine GIS integration across the City’s departmental boundaries.

•

Analysis of the answers – The responses were generally fair or good. This means that while there
is some data integration across departments, there are areas to improve. Individual responses
indicate this is something that needs to be improved in Wilmington, and that there are still silos
in the City despite efforts to move to a more enterprise system.

Respondent’s Comments
•
•
•
•
•
•
•

There is a mix in the structure, with the aim/goal to be sustainable.
departmental silos take place in a big way
Terribly Silo
When some of our data has been more centralized, others have NOT paid attention to metadata
and misused the data. I like having owners of different datasets, and having this information be
public and accessible.
Over the past 3 years we have started working together more but we still work in a silo
atmosphere. We all work on our own projects and data is everywhere.
The City should have the vast majority of data in the enterprise, not housed on local
computers/division drives or left to individuals to determine relevance to other departments or
divisions.
Not everyone participates in the enterprise data model, but we are working to improve that We
have many critical pieces in place: SDE, AGS, etc. We just don't utilize it nearly to the extent I'd
like to see.
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Question #50 – Is GIS integrated with your enterprise work order solution?
•

Intended purpose – to determine GIS integration across the City’s other technology and
applications.

•

Analysis of the answers – It does appear that GIS is integrated with the City’s work order solution.
The one “no” response is puzzling, but it appears that those respondents that are aware of the
City’s work order solution feel that it is integrated with GIS.
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Question #51 – Are you aware of any formal GIS training programs, workshops or classes
provided within the City?
•

Intended purpose – to determine whether or not staff are aware of GIS educational and training
opportunities potentially available to staff.

•

Analysis of the answers – The majority of respondents said they were not aware of training
opportunities provided by the City. Some staff have taken Esri and 3rd party based training or
online trainings, but nothing provided by the City since staffing has been reduced. An established
training program is necessary to ensure staff are up to date on the most recent technologies and
capabilities of GIS.

Respondent’s Comments
•
•
•

•
•

I am happy to take as much training and classes as possible.
online training
We used to provide regular training on the internal CityView application when IT had more
central GIS resources (an Analyst position under the Coordinator/Manager position). IT lost this
position over 6 years ago and they have no resources to provide this now.
We have done some in-house training through the years, but lately we are directing staff to
online or classroom courses offered by ESRI or 3rd party providers
We have access to Esri training and do spread the word to some extent, but we have not offered
any in-person GIS training that I'm aware of.
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Question #52- Have you participated in any GIS training programs, workshops or
classes?
•

Intended purpose – to determine whether or not staff are taking advantage of GIS educational
and training opportunities available to staff.

•

Analysis of the answers – Despite not having educational opportunities within the City, most staff
have participated in trainings and educational opportunities outside of the City.

Respondent’s Comments
•
•
•
•
•

•
•
•

yes, had some of the online courses, but they seemed to have issues with the program.
in the 12 years i have been here, i have been to probably 3 trainings
I used to teach consumer users how to access information through CityView (internal web app)
GIS Certificate Program - Uof Washington
I have attended probably 4 live training in my 12 years with the City. I know we are allowed to
take online courses but I have not done so. I rated myself at an 8 in the beginning because there
is always room to grow in this field that is always changing.
I have attended and presented many trainings programs, workshops and classes. I can provide a
detailed list if you need it.
Too many to list; ArcGIS Desktop & extensions, SDE, data management, many more
Esri online training, conference workshops, etc.
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Question #53 – Have you participated in any departmental specific GIS training classes?
•

Intended purpose – to determine whether or trainings offered to staff are based on departmental
needs.

•

Analysis of the answers – The majority of respondents have not taken a departmental specific GIS
training class. These responses indicate that training is more individualistic or based on particular
applications staff are using instead of instead of a departmental wide training.

Respondent’s Comments
•

I have had several trainings on specific applications of Esri software to different groups of City
staff.

•

none have been offered
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Question #54 – Have you attended any GIS conferences?
Intended purpose – to determine whether or not staff have had the opportunity to take attend GIS
conferences for training and education.
Analysis of the answers – Most respondents have been able to attend GIS conferences. GIS conferences
are a tremendous resource for training and workshops.

Respondent’s Comments
•
•
•
•
•
•
•

NCGIS Conference 2017
NC ESRI Users Group, 2015
i have been to raleigh for SE users group conference 1 time and I am hopefully going to San Diego
this summer!
NC GIS 2017, NCAUG 2016, SERUGs, ESRI UC 2012
NC User conference in Raleigh several years ago. Plan on attending ESRI User conference this
summer, still waiting to hear if we are allowed
NCAUG, URISA, ESRI regional user groups, many others
2017 NC GIS Conference
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Question #55 – On a scale of 0-10 how would you rate the City's GIS knowledge transfer
between departments (0 being no knowledge transfer and 10 being excellent)?
•

Intended purpose – to gauge opinions on the City’s ability to pass knowledge between
departments.

•

Analysis of the answers – Most respondents feel that the City of Wilmington is average when it
comes to knowledge transfer between departments. A fully developed, integrated GIS program
should not be siloed; it should have high levels of knowledge transfer between departments. This
has been noted in both Version 2 and Version 3 of the survey.
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Question #56 – Do you have any GIS training feedback or suggestions?
•

Intended purpose – to identify whether respondents have any thoughts on training and
educational opportunities.

•

Analysis of the answers – Many of the individual responses indicated a desire for more trainings
and opportunities for growth and development in their GIS knowledge across the entire City, not
just on a departmental basis. GIS staff need to have the ability to train other users and non-users
to educate them on how GIS can benefit them in their positions.

Respondent’s Comments:
•
•
•
•
•

•
•
•
•

Furthering education sessions are always good, especially in a field that is advancing as fast as the
GIS field is.
The more opportunities for training and improvement, the better.
the online courses are good but can have issues going through them at times. Maybe hesitant to
continue using the ESRI courses until they are working better.
if the city does not want to send us to training, i feel we should be able to have onsite training
options. hire ESRI to come in a train us at least 2 times a year would be awesome!
I would like to see the City GIS Staff hold regular training sessions for everyone (and invite
everyone!) on the applications they are using, building, etc. We do have a central user
group/committee now, but it is rare when any of us train one another. This would be a nice
enhancement to the organization and provide professional development for the GIS power users
as well.
Have a required GIS training class for NON-GIS users so they better understand what GIS is & isn't
Consistent training and access to GIS across the organization would be of great benefit.
The ELA has opened up a wide variety of training resources for our users. This has been widely
publicized, but has not been very well utilized.
We should offer some in-person courses so that people don't feel like they're on their own with
Esri online training, and so training is tailored to Wilmington's data and environment.
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Question #57 – Does the current system infrastructure meet the operational needs
required to carry out your job?
•

Intended purpose – to gather information regarding Wilmington’s system infrastructure.

•

Analysis of the answers – A vast majority (92%) of respondents feel that their needs are being
met by the infrastructure in place in Wilmington. Individual comments reveal that there are
some staff that think there are some geographic areas in the City that this could be improved. As
technology upgrades, infrastructure will need to as well.

Respondent’s Comments:
•

•
•

just sometimes difficult to explore resources and see if they will be a better fit than the current
process. My office is at the Operations Center and we frequently experience interruptions in
internet connectivity, very slow access to the network and an unreliable wireless network.
The infrastructure overall is very functional but there are pockets of remote users who suffer
chronic performance issues with GIS, as yet undiagnosed
VPN speed (when working remotely) to GIS data, AGS, and license server is terrible. Fixing that is
a "nice to have".
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Question #58 – Do you have 24/7 availability to GIS software?
•

Intended purpose – to determine the availability of GIS software to staff in all formats.

•

Analysis of the answers – Most respondents said that they do have 24/7 access to GIS software.
24/7 accessibility is beneficial to allow staff to work using GIS whenever and wherever.

Respondent’s Comments
•
•
•

Only mobile apps. We used to be able to access Pro but the licensing changed so we cannot
outside of the office, unless you have a laptop.
gis.wilmingtonnc.gov is a public web map gallery accessible 24x7 to the public; I can also
access GIS via VPN when away as needed but this is not available to everyone
more or less. I rarely attempt to access our GIS resources at odd hours, but I'm generally
confident that it's there if I needed it.
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Question #59 – Does your current system have daily enterprise backup procedures (ex.
information is automatically updated into the cloud at the end of each day)?
•

Intended purpose – to determine whether or not Wilmington has backup procedures in place.

•

Analysis of the answers – Responses indicate that staff are not sure whether there are daily
enterprise backup procedures in place. This is something that needs to be determined and
enacted if not already in place.

Respondent’s Comments:
•
•
•

Not Sure how often information is backed up, though it is frequently.
Backups are not entirely cloud based at this time, but moving in that direction
I know Jim backs things up periodically, but I'm not sure of the method or frequency.
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Question #60 – Do you use mobile devices to perform job duties?
•

Intended purpose – to determine whether or not staff in Wilmington uses mobile devices for their
jobs.

•

Analysis of the answers – Most staff use mobile devices for a variety of purposes from simple
email correspondence to Collector for ArcGIS.

Respondent’s Comments
•
•
•
•
•
•

It is possible for me to use my personal mobile device, but opportunities to do so are rare.
email.
Sometimes
Collector for EOC Operations
Some tablets and personal smartphone for Collector aps
I've tinkered, but never used for job duties.
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Question #61 – Are you aware of any mobile device guidelines within the City?
•

Intended purpose – to determine whether or not staff in Wilmington has enterprise-wide mobile
hardware or software guidelines.

•

Analysis of the answers – Most staff are not aware of any mobile device guidelines currently in
place in Wilmington. Individual responses show that the IT department is currently developing a
Mobile Device Management policy for the City.

Respondent’s Comments
•

I hear there are not any...

•

I know there is a policy, of which details I know very little.

•

i do not feel some of these guidelines should be enforced if we are having to use our own
personal equipment

•

We do not have an MDM, but we have documented some guidelines for the end users using
ArcCollector

•

There is something in the works I've read

•

Currently under development; tablets and mobile devices are not formally allowed per city policy,
but GIS obtained a waiver in order to do field data collection

•

MDM policy is forthcoming from IT Governance committee
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Question #62 – Do you have any problems with the City’s network speed?
•

Intended purpose – to gauge opinions on whether or not Wilmington’s network speed meets
staff’s needs.

•

Analysis of the answers – Responses were largely split, with a majority saying they had no issues
with the City’s network speed. GIS can require fast network speeds, and slow speeds can hinder
work efficiency. Individual responses show that the River Road facilities have network speed
issues. Other complaints were that VPN speeds were slow and that Operations Center- which is a
critical component of the City’s Operations, have difficulties accessing large datasets.

Respondent’s Comments:
•
•
•

•

Public Services has always had connectivity issues.
i know people out at river rd complain but i seriously have not had any issues. i was downtown
for 10 years and i felt the move has been just as smooth
Very slow at times at the Operations Center. Attempting to utilize large datasets is very
problematic. Loading data and accessing the license manager are some of the more frequent
Not from 305 Chestnut, but VPN speed is terrible when remote
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Question #63 – Do you have any problems with data storage?
•

Intended purpose – to gauge opinions on whether or not staff has any issues with Wilmington’s
data storage.

•

Analysis of the answers – Most respondents said there were no issues with data storage. The
City’s storage capabilities seem to be satisfactory.

Respondent’s Comments:
•

•

do not but some sites have terrible network issues for GIS and other heavy data applications.
Have run into storage limits at several points since I've been with the city, <3 years.
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Question #64 – How would you rate the IT infrastructure (ex. Connectivity, network
speed, mobile access, storage space, etc.) in terms of meeting your objectives?
•

Intended purpose – to gauge opinions on whether or not staff has any issues with Wilmington’s IT
infrastructure in their daily jobs

•

Analysis of the answers – Most respondents believe the City’s IT infrastructure are suitable for
their daily tasks. Since these respondents typically use GIS on a daily basis, this is a good indicator
that the City’s IT infrastructure is satisfactory and capable of what needs to be done in the City.
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Questions #65- 106 – The last few questions are designed to collect ideas and
recommendations for the future of GIS within the City. Rate the following categories on a
scale of 0-10 with 0 being poor and 10 being excellent.
•

Analysis: It seems the majority of respondents view the City’s GIS capacity highly. The common
themes across all of the versions of the survey are improving the governance model, offering
more training and educational opportunities. The heavy GIS users noted a need to promote
more GIS integration as well in regards to organizational needs. There were very few needs
identified in Strategic, Logistic or Technical Needs.
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Question #107 – Please list any additional comments, thoughts or ideas about the City's
GIS.
Responses
•

For as long as I have worked at the City, the decentralized model we operate under has caused
more headache than providing streamlined access to information, data, etc. There have been
communication issues because of this, usually a lack of communication is the norm, which isn’t
unique to GIS positions, but to all positions. It is a city-wide problem that if addressed, could help
in a major way across the city. I also feel that GIS is viewed as non-essential, as the capabilities of
GIS in different departments has not been accessed, nor been developed to be accessed
properly. The value of GIS is not known but for a few people who work for the City. I personally
feel this has led to many failures when it comes to the City’s GIS team. Our job descriptions are
far from what some of us actually do, and tend to leave out many of the position’s duties as a
result. Because of this, I feel the heaviest GIS users are not seen as valuable as say, an HR analyst,
IT analysts, and so on. This issue is of major concern.

•

Being decentralized has it’s issues. I feel we all struggle to work together and need to be a
department of our own with a strong leader. I don’t feel being moved under IT would be our best
option because I feel we are strong enough to be a department of our own with a possible IT
model. I feel we need a GIS Director, Data manager, applications Manager, a “tier” of employees,
Senior, Tech, Support, etc. I feel this would give all of the existing employees a chance to grow
and expand in our field and follow the City’s vision of succession planning. I think a “support”
desk would be helpful since GIS is being pushed to all employees and citizens. I feel GIS has been
shunned by many years by upper management and now they see the importance of GIS and that
its value of the past, present and future and now they want to be in charge and I do not agree
with this. After being here for 12 years and having to fight to become an analyst and only
succeeding at that by switching jobs and then have my old planning position be reclassed to
analyst, I feel there is a SUPER big need in a job description and classification study of the GIS
employees. Compared to other City’s and local government, our pay is at the bottom and the cost
of living here is ridiculous. We are just as worthy as IT of job reevaluations and increased salary
structures. The jobs we as GIS employees do for the City are very important. Without our data
and analysis, 90% of the city employees can’t do their jobs fully. Our governance needs to be
examined in a big way. Having a GIS person in each department is a poor plan in my eyes. IT has
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caused lots of tension and ended with poor communication and coworkers completely checking
out and not working together because they don’t have to.
•

We have plenty of staff throughout the City, but they are not all coordinated and there is
duplication (two GIS Managers, Many analysts but what do they all do and do they have the same
skill level, no Technicians to help with simple data integrity and maintenance, No Developer or
GIS Programmer to really help leverage the future technology of GIS)

•

A lot of these components can easily be OVER done - if the Enterprise-wide plan is so complicated
that it requires hours to even understand it will not be utilized - if a number of these components
are SIMPLE and CONCISE, they will be utilized and of great value ... do not overcomplicate
standards

•

If GIS is to be a fully integrated part of the City’s technical future, as the current outlook from the
City Manager’s office indicates, we need to start to function as a unit, in a holistic manner that
can support multiple business systems. Ideally, an independent group or department would work
best to remove influence from any individual group, however that may not be a politically
palatable option. If we continue with the mostly decentralized governance model, we need a
more structured, transparent and inclusive system and data model. This type of system/model
will only be successful if there is some method for change to be made to continue to adapt the
model as the City grows, with input and support across the organization. Knowledge and input
into the technical components of the system as well as the data model should be open and
inclusive, not whimsical and invisible. There would also need to be some way to communicate
what is going on across the various departments, keep jobs/tasks and data from being duplicated
and to manage the quantity and quality of the data in the system. The City also needs to address
the job descriptions, responsibilities and placement of GIS staff across the city. There are
departments with no GIS staff that rely on the availability of staff from other departments as they
can provide time. There are also only 2 levels of staff hierarchy, the GIS Manager and the GIS
Analyst. There is no upward career movement for Analysts possible with the City and it flies in the
face of the current policy of succession planning. There should be stepped levels to provide for
the growth of staff as they mature in the organization. We also should have someone focused on
the System Administration that is separate from managing work or data. The anticipated growth
of GIS, as the outlook currently is, warrants an individual focusing on maintaining that system in a
modern and efficient way, and that takes time and focus. In kind, there should be an

VOICE OF THE CUSTOMER | 294

administrator for the personnel or coordination of personnel, tasks and databases. They are two
very important jobs, and very significant in terms of time and focus required.
•

We badly need an enterprise geodatabase design that can incorporate siloed data, identify and
merge redundant data, identify and improve missing or poor data, and keep it all organized.
Perhaps our biggest problem is lack of GIS leadership, governance, and definition of roles and
responsibilities on a city-wide level. There are territorial issues; people have been doing their own
thing for a long time. There is little desire to share between departments and no centralized
oversight to force sharing. There is little desire to do anything that might increase the amount of
administrative duties or modernize workflows or methodologies if it involves more work or reeducating users. There is little transparency into current enterprise infrastructure, so the
possibility of making suggestions or helping implement changes has been very limited. Many
things are good - I don't want to overlook that. On a day-to-day basis, I have good technical
reliability and availability of our enterprise resources (SDE, basically). I've got a good computer.
I've got access to all the Esri software I need. I've got publishing access to AGS and AGOL. We
seem to have decent funding. We are functioning, but we could be functioning much better in a
more holistic manner.

Conclusion
Hearing from the users is critical to the ongoing success of GIS at any agency. Using Voice of the
Customer surveys is a great mechanism to gather feedback. It is recommended that an annual online
survey is used to gauge user satisfaction and ideas. This coupled with an ongoing VOC feedback program
to include; one-on-one meetings, users groups, and technical and steering committees will ensure that
user’s needs and wishes are being identified and met where feasible. Additionally, it is critical that the GIS
team receive this feedback constructively and use it as a means for identifying program priorities.
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GIS STRATEGIC PLAN
The Scope of Services for this project identified the need to review and assess the enterprise
GIS and then develop a strategic planning framework that outlines recommendations, methods,
and strategies for achieving the GIS Program goals and objectives. The creation of goals for the
framework document required an extensive amount of information gathering to understand
current successes, needs, gaps, and opportunities. Based on the identified GIS needs at the City
of Wilmington, an alternative system design was developed to better meet the City’s needs and
a corresponding five-year tactical plan developed that recommends items to be implemented
each year along with associated costs.
The following sections describe the general findings developed for the City of Wilmington’s GIS
Strategic Plan:
1. Phase I:
•

Needs Assessments

2. Phase II:
•

Governance

•

Data Assessment

•

GIS Software Solutions

•

System Architecture

•

Training and Education

3. Phase III:
•

Five Year Tactical Plan of Action
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Summary of Existing Conditions
The following summarizes the existing governance conditions based on on-site interviews, phone
discussions, and analysis. Each of the items in the table below are discussed in detail throughout this
chapter. A summary of key recommendations can be found at the end of this chapter.
City of Wilmington Governance Findings
Lacking overall vision, goals, and objectives for GIS
Informal, ad-hoc governance model
GIS job descriptions in place. However, they need to be reviewed to ensure that advancement
opportunities exist.
An advisory group (MAGIC) that is designed to discuss and coordinate GIS activities
Strong regional relationships with New Hanover County and the Cape Fear Public Utilities Authority
GIS policy and mandates that are not necessarily always followed
Little GIS collaboration takes place between departments, staff operates in silos
GIS Manager in Information Technologies is forced to focus on technical aspects instead of leading the
organization
Second GIS Manager resides in Stormwater and supports various department needs as she has time
No holistic coordination of tasks at the enterprise-wide level – departmentally based
No formal education and training plan exists

The following table summarizes key existing governance conditions. This chart should be used as a method of
tracking governance progress at the City and updated annually. The goal would be to move each of the below key
performance indicators towards 100% where applicable.
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City of Wilmington Existing GIS Governance Condition
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1
DEFINITIONS
AND CONCEPTS

Geographic Information Systems (GIS) technology provides a framework for organization-wide cooperation
by using location as a common frame of reference, allowing individuals and departments to share
information about locations. An enterprise GIS promotes interoperable technologies, standards, and
methods, thus facilitating a more efficient and effective use of the technology. GIS should be considered a
unifying technology that promotes organizational sustainability and empowers employees to view all
pertinent data through one common platform. Additionally, GIS is a great tool for engaging and informing
citizens thus promoting a sense of community. Coordinating efforts helps organizations better use the
capabilities of GIS technology and results in less staff time spent searching for, compiling, and integrating
GIS data and the reduction of public frustration caused by being uninformed or working with disjointed
local government departments.

GIS TECHNOLOGY PRINCIPLES
GIS is unique within information technology because of the relatively high start-up costs (especially in
regards to data), its spatial nature, its ability to unify disparate systems, and its ability to present very
complex information in an understandable and usable context. Therefore, the challenges associated with
governing a GIS are unique and require governance principles and rules, in addition to the information
technology principles and specific local government principles. For a government to maximize the return
on investment while improving business productivity, GIS best practices and principles need to be
recognized in the following ways:
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► GIS information is highly valuable and as such it must be integrated with technology initiatives.
The goal is to develop the data once and to re-use it multiple times and for many different purposes. By
pooling resources and reducing expenses, sharing the base information lowers the overall start-up and
maintenance costs. The organization becomes more productive because working collaboratively is less
expensive than working as individual business units or divisions. In contrast, it is particularly expensive if
each business unit or business system attempts to develop GIS information independently.
There is a longer payback and return on investment because it takes multiple years to implement a GIS.
Extensive data acquisition efforts are required to build a GIS. Initial data gathering is typically conducted
using aerial photography known as “a fly-over”. The government issues a Request for Proposals (RFP) and
contracts with an aerial photography company to fly the area and capture photographic images that are
then geo-referenced to known ground control points. The data is processed and used to digitize the land
base features. The fly-over process and data creation process can last from one to three years depending
on the area’s geographic size and the technology deployed. Parcel map layers require an additional one to
three years of field work, title research and boundary compilation. Networks for water, sewer, and
stormwater could require additional physical surveys and extensive site and construction plan research.
These surveys can take an additional 1 to 3 years. Each listed process could cost several million dollars, in
addition to the cost of specialized GIS software. As a result, the government may invest heavily in a GIS
implementation even before the first end user product is produced. The longer timeframe for return on
investment (ROI) can make it difficult to maintain momentum and encourage participation during
implementation efforts. The City of Wilmington has expended the time and money to create a

wealth of disparate data sets. Additionally, the City has a number of exceptional GIS staff
and GIS users. Now is the time to further reap the benefit of those efforts and staff
expertise.
► GIS information is critical to the enterprise, and as such, it is universal and complete and enables
the public decision-making process.
GIS is often used to enable strategic decision and policy making and in providing information for regulatory
compliance. GIS supports engineering modeling functions, planning, analysis, and operations. GIS is used
to dispatch emergency services and to enhance public safety. Each outcome is very important to the
organization’s mission and greatly enhances service. GIS enables an organization to save time, money, and
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lives. To support these outcomes, GIS must be easy to integrate with existing and future information
systems and made available to the entire enterprise. Regardless of ownership, GIS operational functions
must be aligned with appropriate resources and implemented by professional and dedicated GIS staff.

Additionally, GIS must be aligned with overall corporate goals. If GIS is helping achieve
corporate goals instead of GIS for GIS sake, its importance to the organization is much
greater. Timely, high-quality GIS information is necessary to support desired GIS outcomes.
GIS information is largely public information (information that can be collected from the public right-ofway or from the public airways). This information is used for determining public policy, and appropriate
information should be openly accessible and used to facilitate public knowledge and meet public
expectations for service.
Public information and its spatial components should be made available to citizens to increase awareness
of the government decision-making process. GIS can identify potential hazards, indicate where services are
located, and promote economic vitality opportunities. GIS information supports economic development
and tourism opportunities by providing location data in relationship to desired amenities. Demographic
analysis enables businesses to relocate or to target advertising and services to a particular market.
Information about the locations of public transit, parks, and municipal buildings are important to the public,
particularly for newer residents and visitors. Mapping health hazards, flood zones, evacuation zones,
zoning, and public easements is very valuable – especially when selecting properties for homes, sites for
buildings, or emergency shelters. GIS analysis and maps are often used to support decision-making and to
develop policy. Providing repeatable analysis and information helps citizens understand the decisionmaking process and enables them to provide informed input. The public has the right to inspect public
records. Open inspection of records can detect clerical or process errors quickly. Residents should be
informed of new construction projects and re-zonings or zoning variances to help maintain a quality
physical environment. Access should be provided universally in a format that promotes accessibility with
little to moderate costs. Dissemination strategies should balance the public’s right to know with the public’s
right to privacy. GIS applications should meet the same standards and expectations as other public-access
applications. They should be fast, attractive, and easy to use. GIS applications should be an integral part of
government services and information provided via the Internet, enabling citizens to gather information
from work or at home and to minimize the need to visit or call government offices.
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► GIS Initiatives are aligned with business processes and functions.
A well-designed GIS product universally enables the business process. GIS applications, like other
information technologies, are implemented to improve organizational productivity. The ultimate GIS is a
system that is universal and seamless. People with little or no experience can utilize the technology without
training. The technology itself is transparent to the end-user. GIS improves productivity because it enables
people to locate resources, assets, and features that otherwise are hidden deep within the complex layers
of corporate databases. When GIS applications increase in complexity, fewer people use them.
Overly complex applications are self-defeating. Often, GIS applications are driven by well-meaning
developers who try to meet the needs of everyone or every purpose resulting in overly complex or farreaching applications that do not meet any specific need. GIS information must be available and current so
that it can be used within the business process to support business decisions.
Another benefit of GIS that staff in Wilmington have identified is GIS’s interoperability with existing business
systems and solutions. GIS provides the core functionality and basic map interfaces needed to locate and
identify global positions. GIS data can be integrated with any database, regardless of format, as long as a
common link such as address, property number, or asset-id exists in both systems. Once the link is
established, users can easily join database tables to generate extended information about locations. GIS
spatial analysis tools and the ability to visualize information on maps enable the end-user to identify spatial
relationships that are otherwise obscured by overwhelming amounts of tabular data. However, in order to
support spatial analysis, data integrity rules are required to ensure that the linkages between databases
are maintained.
Metadata (“data about data”) is very important to GIS because it documents database properties and lets
the end-user know what information is available for analysis. It should contain documentation of the
workflows and procedures used to create data. In addition to providing users with valuable information,
end-users can review the metadata to help maintain data integrity and to prevent programming errors,
bugs, and flawed logic. Metadata also enables developers to focus on solutions that improve business
processes so they can develop appropriate solutions that meet business needs. A good system
development life cycle starts with understanding end-user needs and then soliciting their input throughout
the entire planning and implementation period. Consent agreements with GIS end-users reduce costs and
improve data sharing at a universal level. GIS is not an island unto itself but rather a bridge that spans the
gap between traditional information processing and real world spatial business process need.
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A GIS Governance Model is an organizational structure and process that can facilitate GIS technology growth
and use. Governance model implementation can be complex and problematic, but the right governance
model is critical for effective technology diffusion. If the aim of implementing geospatial technologies is to
improve organizational effectiveness and efficiency, then selecting a governance strategy is a critical key to
success. The appropriate governance model is even more important when considering multidepartmental/shared GIS resources. The number one reason that enterprise-wide GIS programs

fail, or do not live up to their potential, is a poor or misaligned governance model.
Collective organization experiences prove that achieving an operational GIS application does not guarantee
its use. Implementation is largely a social and political process, which has to be nurtured

and cajoled rather than imposed and controlled. The selection, therefore, and implementation of
the right governance model (one that follows the GIS implementation principles) could give rise to positive
and beneficial characteristics. Alternatively, the selection and/or implementation of a poorly suited
governance model (one that does not follow the implementation principles) can have negative
consequences. The following table contrasts the results of good GIS governance against that of misguided
GIS governance.
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GOOD GIS GOVERNANCE RESULTS:

MISGUIDED OR LACK OF
GIS GOVERNANCE RESULTS:

•

Supports effective, strategic decision

•

Assumption based decision making

making

•

Empire building

•

Organization-wide resource planning

•

Misinformed public

•

Seeing GIS information as a public

•

Data and process duplication

resource

•

Variations in priorities

•

Project and process management

•

Constant internal competition over

•

Prioritized resource control

•

Clear lines of roles, responsibility, and

funding projects and resources
•

accountability
•

Easy geographic information exchange

•

Timely response to internal and citizen

Information hoarding or missing
information

•

Inability to locate critical or timely
information

GIS requests and questions

•

Insensitivity to users’ needs

•

End-user participation

•

Insufficient prevention and response

•

Stakeholder consent building

•

Inefficient decision making

•

Increased productivity

•

Poor training and education

•

Accurate information, map data, and

•

Poorly maintained, misplaced and stale

statistical reports

information

•

Working as a team

•

Everyone going their own way

•

Organizational sustainability

•

Poor organization performance

HISTORY OF GIS (INCLUDING GOVERNANCE) AT THE CITY OF WILMINGTON
The City of Wilmington first began developing a GIS in the early 1980s. Initially, GeoVision was the chosen
GIS software. Staff originally focused on data layer creation and moving from paper-based processes to
GIS-based processes. The City of Wilmington switched from GeoVision to Esri in 1994 which is the GIS
platform in place today.
Core GIS administration is currently housed in the Information Technologies (IT) Department. There is a
single GIS staff person, GIS Manager, located in IT. In the past, there was an additional GIS position in IT
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(GIS Analyst). The Analyst position was eliminated in 2011. This resulted in the GIS Manager having to
assume some of the duties filled by the Analyst to keep core GIS services functional. In addition to the GIS
Manager, there is a talented core of five staff with GIS titles (analysts and technicians) located in various
City departments. There is also a staff person with a GIS Manager title in the Stormwater Division in Public
Services. GIS staff in other departments report to individuals located in those departments and do not
report to the GIS Manager in IT. Many of the GIS staff across City departments serve on the City’s GIS
advisory group (MAGIC). The goal of MAGIC is to discuss and prioritize common GIS initiatives.
GIS has grown largely ad hoc in Wilmington. GIS positions have been added to City Departments to
accommodate increased growth and use of GIS. The City has staffed a number of GIS positions and GISrelated positions. Today, there are staff with GIS titles in four departments, and additional staff in other
departments that have GIS in their job descriptions. Stormwater hired a GIS Analyst in 1998 and began
using GIS as a core departmental service. In 2001 and 2005, Engineering Technicians dedicated to GIS were
hired in Stormwater. In 2007, the GIS Analyst position was reclassified to the Stormwater GIS Manager, and
in 2008, the Engineering Technician positions were reclassified to GIS Analyst. Because of the reduction in
GIS staff in 2011, other departments and divisions began to rely on Stormwater for GIS services since they
had a large group of GIS staff. The following is a summary of all GIS staff at the City:
•

IT – GIS Manager

•

Public Services- Two GIS Analysts and a GIS Manager in Stormwater
o

•

Engineering- Two GIS Analysts
o

•

Two other staff members with GIS in their job duties

PDT- One GIS Analyst
o

•

One other staff member with GIS in their job duties

Two other staff with GIS in their job duties

One staff member in both the Fire and Police Departments whose job duties include GIS

However, no mandate is currently in place with the intent of ensuring that GIS is advancing and excelling
at an enterprise-wide level. The creation of the GIS Manager in IT was originally intended to serve this role.
However, with the 2011 staff reduction, the GIS Manager has had to focus on data maintenance and ad
hoc analytical duties. The current GIS governance model in Wilmington requires staff to have

a narrow focus. The IT GIS Manager focuses (largely) on the technical aspects of the GIS system, while
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GIS staff at the departmental level focus on the immediate needs of staff in their respective departments.

No one is able to focus solely on how to progress GIS to becoming an enterprise-wide data
dissemination platform. Because there is no lead GIS person or corporate-wide mandate, GIS is more
reactionary than progressive, without a clear vision of priorities and long-term goals.
Examples of this can be noted throughout the organization. There is no organizational mandate to provide
GIS training for the organization and its users. The City formed a GIS work group (MAGIC) that has focused
on assisting the GIS Manager in prioritizing tasks, assisting with enterprise tasks, and to collectively work
on various technical needs (metadata standards, domain cleanup, data model acceptance, data storage,
and others). MAGIC has no formal relationship with a governing board (like the IT Governance Committee).
There are no existing metadata standards in place primarily due to lack of staff time. Additionally, staff do
not always follow the data editing and submission standards that are in place in the City. Since GIS staff are
located in different departments, operational silos exist due to the lack of communication and
collaboration.
That is not to say that there have not been
successes in GIS in Wilmington. Staff have a
very

robust

intranet

web

mapping

application, CityView that receives 45,00050,000 hits in a month. Staff also have
implemented a number of public-facing
maps and applications. This has led to a
reduction of public inquiries that consume
staff members’ time. Staff have a large
volume of data totaling multiple terabytes,
most of which is regularly updated. Staff
have also begun to explore using mobile
data editing and collection applications,

CityView

although the City’s lack of a mobile device
management policy limits staff capabilities and consistency. The City uses GIS to coordinate and track
Capital Improvement Projects and also uses GIS collaboratively with New Hanover County in the joint
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Emergency Operations Center (EOC). Stormwater staff have developed internal EOC maps for Public
Services Department to track post storm event maintenance and cleanup activities the Department. The
Engineering Department is implementing a collaborative Damage Assessment Collector for ArcGIS
application with New Hanover County to assist in FEMA damage reporting after major storms.
The City of Wilmington also has a strong working relationship with New Hanover County. New Hanover
County runs the fire and police 911 call center and dispatch. There are several core data layers that are
jointly managed or received regularly from New Hanover County (i.e. streets, addresses, fire/police
response boundaries). The Cape Fear Public Utilities Authority provides water and sewer service for the
City and maintain applicable GIS layers, which they make available to the City.
Departments throughout the City use GIS to support their daily tasks and operations. Historically,
departments have used a variety of GIS technologies to satisfy project-specific or ongoing needs. In some
cases, these departments voluntarily solicited input from GIS staff, especially when integration with other
enterprise systems was obvious. For identifying and planning GIS projects, the expectations and
responsibilities of departments are not clearly defined. Additionally, departments are unsure of the process
or whom they should approach about their GIS needs. To ensure optimal return on investment, the City
should clearly define the roles and responsibilities of departments.
From the management perspective, there is no high-level guidance for GIS. GIS has been left in the hands
of the various city staff as identified in the previous paragraphs. The City has no executive steering
committee to guide and prioritize GIS activities or to act as executive champions of the technology.
Additionally, the City does not conduct formal user group meetings (although MAGIC fills some of this role)
that serve as a conduit for promoting the technology and educating the users. The main reason for this is
that there is no organizational mandate for a user’s group or anyone with citywide GIS authority.
However, City leadership recognizes the enterprise-wide value of GIS and realizes the need to elevate GIS
within the organization, thus this strategic plan. GIS is being recognized as an enterprise-wide program and
actions are being considered to advance GIS throughout the organization (as a result of this plan).

In Wilmington today, GIS is being governed as a technology and not as an enterprise-wide
data dissemination platform. A technology is seen as hardware and software that can be purchased,
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loaded, and provided to staff much like a word processor or spreadsheet application or a GPS device. An
enterprise-wide platform is considered an integrative corporate asset that requires a leader, a governance
strategy, an education/communications strategy, and a host of other managed facets. The current GIS

governance at Wilmington does not allow for innovation or growth and is stifling further
adoption and innovation. This results in inefficiencies throughout the organization that
reduces the potential of every City Department.
GIS is not a traditional technology. With a traditional technology, hardware and software are acquired and
installed, end-users are given training, and then IT ensures that the hardware and software maintain their
operability. GIS is a multi-faceted program made up of many technologies. GIS should become the window
into all of the other applications in which the City has invested. Wilmington realizes this and wants to make
GIS an integral part of City operations. At an enterprise-wide level, GIS becomes the conduit for centralized
information and decision-making. It affects how each department does their job. It alters many longstanding processes. A program that is this far-reaching requires a well-defined and officially

adopted governance strategy. If it is seen as just another technology, then it will fail to
achieve the desired results.
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2
ENTERPRISE-WIDE
ORGANIZATIONAL
MODELS
There are three primary organizational structures (centralized, de-centralized, and hybrid) used to
implement enterprise-wide GIS within organizations throughout the United States. The first type is a
centralized structure. A centralized organizational structure maintains a central department or division that
is responsible for all GIS services. In this type of structure, GIS often has its own dedicated department or
is a division of an Information Technology (IT) or GIS using department. The GIS department/division
employs a cadre of management, analysts, technicians, and programmers tasked with hardware, software,
application development, planning, and training. Data are created and maintained by this group, or
outsourced to contractors. All other participants are characterized as end-users, with primarily the
capability to view, query, and analyze spatial data. However, with the advent of a new set of easy-to-use
data collection tools and applications, end-users in some cases will be contributing to data creation and
data maintenance.
Business units or departments use the data for day-to-day operations or detailed analysis. Feedback is
channeled through the chain-of-command to the lead GIS staff person/s. In some cases, oversight comes
from a steering committee and end-user groups. Bureaucracy and duplication of effort are minimized since
there is a central command and control and a single budget source. GIS functions are split into teams that
are responsible for each function and requests for services.
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Centralized GIS Organizational Structure

This model can be compared to the military model or the water works model. The end-user of the service
relies on the central GIS business unit to provide clean GIS information. The end-user just has to turn on
the faucet and out flows the GIS information. The end user does not need to be aware of the effort or
processes that produce the information; similarly, a person at the end of the water faucet does not have
to worry about the infrastructure and management process required to provide clean drinking water. The
centralized model is very efficient and is typically utilized by single departments, large government
agencies, the military, and business corporations.
When a well-planned centralized GIS organizational structure is implemented, the government can
expect:
•

Clearly defined roles from a central chain and command;

•

Standard software and maintenance procedures;

•

Shared overhead costs;

•

Decisive and straight forward direction;

•

Solutions to operational problems that are implemented from the top down;

•

Greater operational efficiency for staff throughout the organization;

•

Reduction in data duplication;

•

Many integration opportunities with other business systems;

•

Central access point for data sharing;

•

Team based processes in which critical functions are beyond one person deep;

•

Increased support for business areas through a pool of team based resources;
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•

Mitigation of GIS service disruption from staff turn-over through a pool of team based resources;

•

Spatial information maintenance that improves because users are well trained and devoted to
specialized tasks.

If the Centralized model is applied, then the governance authority must be aware of and avoid issues such
as:
•

Inflexible decision making

•

Maintenance procedures and standards becoming too rigid

•

Poorly funded implementations or budget cuts disrupting the whole system (all the eggs are in one
basket)

•

Lack of end-user input and design in the planning process

•

Smaller agency may not know what to ask for from the central agency since they don’t have any
GIS experience

•

Poor centralized leadership or direction, with the top down design, could lead to undesired results

The major strength of the centralized model is a well-structured and defined universal GIS system that is
highly efficient and effective for the entire enterprise. The weakness of this model is that it can become
too rigid or inflexible for stakeholders. If this model is used, Wilmington could benefit from a well-run
efficient machine with few redundant processes, but the City must be careful not to isolate stakeholders.
Many cities usually shy away from the centralized model, since it has a comparatively higher start-up cost
than the other models. Additionally, this model does not engage the subject matter experts within the
department thus limiting the collective knowledge base and buy-in.
The second type of model for GIS governance is a decentralized structure. Wilmington’s existing GIS
framework features many of the characteristics of a decentralized model. A decentralized organizational
structure divides GIS responsibilities throughout various departments. Decentralized organizational
structures may still have a GIS section/division, operating independently or under the jurisdiction of
another department. This approach divides system and data maintenance between the GIS section/division
and departmental end-users. During their course of daily business, users update an enterprise database
(e.g., using ArcEditor to edit data). All users share responsibility for maintaining the GIS, and users within
each department maintain specific data according to their thematic disciplines and specialties. This type of
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organizational structure enables the GIS section/division to focus on hardware and software maintenance,
data exchange and distribution, application/data design and development, user training and support,
community extension, and technology innovation, instead of devoting time to the creation and
maintenance of data. In this model, no person or group is governing or ultimately responsible for GIS. This
may result in a number of GIS technologies and processes.

Decentralized GIS Organizational Structure

When a Decentralized GIS organizational structure is implemented properly, benefits include:
•

Ability for departments to guide GIS activity independently from organizational initiatives;

•

Bottom-up decision making

•

Line departments that are more sensitive to user needs since they are in close proximity to the
developers

•

Clear lines of responsibility within the department

•

Facilitation of multi-tasking

•

Multiple funding sources for large projects and initiatives

•

Shared resources and costs between two departments or divisions

•

Willingness for staff to help each other

When not implemented properly, the difficulties associated with a decentralized model include:
•

Requires strong communications, paperwork, and bureaucracy to forge agreements between
multiple departments
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•

Redundant roles and functions existing between departments

•

Guided by individuals rather than by teams

•

Multiple GIS and applications

•

Databases and skills that are often fragmented throughout the enterprise

•

Overhead costs that are not shared and often much higher
o

Redundancy of effort in multiple departments

o

multiple copies of data being edited and stored in several locations

•

Difficulty in standardizing software

•

Poor data sharing and isolated databases

•

Staff wearing multiple hats and sacrificing GIS competency to day-to-day departmental
operations or tasks unrelated to the GIS field

•

Staff competing with each other for funding or recognition instead of working together

This model is often used in governments that do not have a strong GIS competency in a central location,
especially smaller governments and those that initially begin using GIS. Small jurisdictions or single
departments that have a low volume of GIS work depend on this model, especially when workers have to
multi-task with departmental operational duties (i.e. wearing multiple hats). It also has a lower start-up
cost for the departments and smaller jurisdictions that make it more attractive for first-time users.
The benefit of a decentralized model is a defined structure where stakeholders pool their resources and
work together to build a GIS. The model is flexible and ensures that stakeholder needs are addressed.
However, the risk is that it can become difficult to coordinate and negotiate, as Wilmington has seen. It
requires strong communications and leadership to hold the system together. Redundant data capture,
staff, funding, and initiatives often occur in this model. The City would need to be aware and implement
many teams and committees to serve as a check and balance to the divergent needs.
Many local governments utilize a hybrid GIS organizational structure, based on centralized and
decentralized organizational models. This type of structure provides the benefits of both organizational
models in scenarios where full implementation of either organizational structure cannot be readily
attained.
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Hybrid or Matrix GIS Organizational Structure

A Hybrid/Matrix model uses dual accountability along functional lines. Each particular GIS function is listed
in a matrix. The matrix is divided among the stakeholders who are grouped into functional teams. The
teams can exist either in a single department or serve multiple departments. Each stakeholder team is
assigned a role that is closely related to their business function. Over time the individual team members
become very competent at managing their smaller implementation piece. If a team member leaves or is on
extended leave, then the function continues because the other team members in the matrix pick up the
slack. The Hybrid model works very well in organizations of all sizes that can devote the time and money to
fund the teams and to coordinate from a central staff person, central group, or business unit responsible
for overseeing GIS while stakeholders focus on GIS related business requirements. When successfully
implemented, the Hybrid model can benefit organizations in many ways, such as through:
•

•

Shared costs:
o

database management and maintenance

o

network and server resources

o

highly specialized GIS staff

Improved efficiency:
o

integrated multi-departmental solutions can be implemented

o

central data warehouse

o

team based processes (critical functions are no longer one person deep)

o

improved data quality

o

departmental ownership of relevant datasets is maintained
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o

automated validation routines

o

real-time distribution of data

o

improved end-user support (Feedback from users is immediate since each team sits in
close proximity to the work. They can hear and see firsthand what needs to be fixed.).

If not implemented successfully, the Hybrid model can be difficult for several reasons:
•

Roles are not clearly defined, making expectations unclear

•

Unnecessary bureaucracy from too many standards or too many agreements and negotiations

•

No clear direction from leadership. Stakeholders end up setting their own priorities and looking
out for their own need

•

Insufficient funding. Critical functions could be cut by a single department, hurting the remainder
of the enterprise

•

Smaller departments with small staffs may be left out of the planning process and miss out on
opportunities to participate.

The major benefit from the Hybrid model is its flexibility. Stakeholders actively participate in the design and
project planning stages. Stakeholders work together while dividing and sharing the GIS functions. The GIS
central body is responsible for the overall professional direction, career development, GIS system
architecture, applications, license pools, and delegating project work. The intra-departmental stakeholder
teams are responsible for data capture, data edits, quality control and cartographic output. Stakeholders
pool resources and cross-train team members from different departments. Redundancy is reduced since
there is a central command structure made up of a lead GIS staff person (GIS Director) and key GIS technical
staff. Flexibility and departmental expertise are ensured, since the stakeholder teams’ work within the
departmental structure on specific end-user functions. If funding or leadership is lacking in a single
department then the other departments compensate. Smaller departments are involved since they have
an equal share in the decision-making process and they are supported by intra-departmental teams.
The Hybrid model risk is that if there is no clear direction and agreement among participants concerning
roles and responsibilities, it may devolve into the decentralized model and redundant processes will
emerge. There is a risk that too many formal agreements and formal meetings will make decision making
confusing and hamper productivity. People may not understand the system and may make up their own
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systems just to be functional. Strong communication, GIS knowledge, and leadership are required to make
it run. Wilmington would benefit from the Hybrid model since it is a mature system with competent and
well educated professional GIS staff. Wilmington would see an immediate return if this model was adopted.

DEFINITIONS SUMMARY OF
ORGANIZATIONAL STRUCTURES
►

Centralized Organizational Structure:

All GIS tasks, except data viewing and analysis, are handled by a central GIS department or division. All GIS
staff are located within the central GIS department or division.
►

Decentralized Organizational Structure:

GIS data updating and maintenance responsibilities are assigned to individual GIS-participating
departments. Departments have their own GIS staff members.
►

Hybrid Organizational Structure:

GIS tasks may be handled centrally or at the department level, depending on the needs and available GIS
staff at individual departments.
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The table below ranks the potential benefits for each governance model. Additionally, it ranks the typical
challenges that are faced when implementing a governance structure. Thumbs up

and thumbs down

icons are used to represent how each model performs for each element.

City of Wilmington, North Carolina

Governance Model Comparison Chart
Potential Benefits to the Organization:
•

Centralized

Decentralized

Model

Model

Hybrid Model

Clearly Defined Roles Reducing Conflicts or
Confusion About Service

•

Enterprise Level Direction and Goals

•

Central Chain of Command (Top-Down Solutions)

•

Clear and Straight Forward (I need a map)

•

Quick and Fully Informed Decision Making

•

Predictable Format

•

Shared Costs Reduced

•

Database Management and Maintenance

•

Network and Server Resources

•

Highly Specialized GIS Staff

•

Achieving Stakeholder Needs

•

Departments Contribute GIS Input and Resources

•

Sensitive to Department and User Needs

•

Reduction Duplication

•

Data (Multiple Copies of Data)

•

Effort (Data Creation and Maintenance)

•

Project Initiatives and Expenses

•

Improved Data Sharing/Integration with Other
Business Systems

•

Enterprise Systems

•

Multi-Departmental Solutions

•

Central Access Point
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City of Wilmington, North Carolina

Governance Model Comparison Chart
•

Institutional Legacy

•

Team-Based Processes

•

Cross-training of Employees

•

Fail-Safe Critical GIS Functions and Tasks (beyond
one person deep)

•

Clear Departmental Expectations

•

Responsibilities

•

Participation

•

End-user knowledge

Expected Challenges to the Organization
•

Centralized

Decentralized

Model

Model

Hybrid Model

Potential for Too Many Standards (formal
agreements proliferate)

•

Too many meetings and committees

•

May Require Extensive Negotiations

•

Difficult to understand

•

Potential for too Rigid Standards (more time is
devoted to following standards and the letter of
the law and less to the original purpose of the
program)

•

Funding Risks (if funding is suddenly cut)

•

All the eggs are in one basket

•

Exclusion of Smaller Departments (if everyone is
not equal)

•

Funding

•

Service

•

Technology
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City of Wilmington, North Carolina

Governance Model Comparison Chart
•

Risk for Departmental System Isolation (everyone
does their own thing)

•

Solo Initiatives

•

Lack Enterprise Cooperation

•

Risk of pull outs or refusals to participate

COMPARATORS STAFFING
As part of the Governance and Staffing Review for the City of Wilmington, GTG contacted several cities of
comparable size to provide a benchmark of GIS staffing numbers. The table below identifies the staffing
numbers of the cities contacted.
City Name
Alexandria, Virginia
Asheville, North Carolina
Berkeley, California
Cary, North Carolina
Columbia, South Carolina
Columbus County, Georgia
Roswell, Georgia
Pasadena, California
Santa Clara, California
Wilmington, North Carolina

Population
155,810
87,882
118,583
155,227
134,309
189,885
94,089
140,881
116,468
113,657

GIS Staffing Level
7 – centralized
10 – hybrid
8 – hybrid
13 – hybrid
9 – centralized
12 – hybrid
6 – hybrid
11 – hybrid
10 – hybrid
8 – hybrid/decentralized

OBSERVATIONS
Almost all of the cities identified for the comparator study employed hybrid GIS governance models. The
hybrid cities had a small core of GIS professionals in a department with power users and staff with GIS titles
spread throughout city departments. Cities with a centralized model centralized tend to have smaller staff
numbers. Roswell, GA has the lowest staffing levels, but work closely with a GIS consulting firm for
assistance.
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3
WILMINGTON GIS
ORGANIZATIONAL
STRUCTURE
Based on departmental interviews and information gathering, GTG has determined that the City currently
has a GIS organizational structure with a mix of governance tendencies- decentralized and hybrid, but
primarily display the characteristics of a decentralized model. The GIS Manager in IT is responsible for
management, development, and maintenance aspects of the GIS. The Manager is tasked with overseeing
and/or providing ad hoc services as needed and overseeing development of customized applications. and

to a lesser degree, assisting various groups in the City with GIS tasks. The IT GIS Manager is also responsible
for maintaining the City’s ArcGIS Online initiative and overseeing the City’s Esri Enterprise Agreement (EA),
which provides the City with its GIS technology. In addition to the GIS Manager in IT, there are staff
throughout the organization primarily tasked with GIS data layer creation and maintenance, as well as being
responsible for providing GIS work for staff in their respective departments. This frequently results in GIS
stovepipes that do not integrate well with the enterprise GIS efforts. The various components of GIS (data
creation and staffing style) are decentralized, the database itself is centralized (for the most part staff have
reported some local files), and enterprise-wide applications enabling staff to do more with GIS such as
CityView and ArcGIS Online are introducing hybrid characteristics.
When looking at cities across North America, a vast majority of enterprise-wide GIS implementations have
a lead GIS staff person (GIS Coordinator, GIS Manager, or GIS Director). Wilmington has two GIS Managers,
one in IT and one in Stormwater. The IT GIS Manager focuses largely on managing technical aspects of the
GIS system, while the Stormwater GIS Manager oversees the GIS efforts in Public Services while engaging
and providing services for other departments. Additionally, there are GIS Analysts located in other
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departments that operate independently of the rest of the GIS staff. The decentralized nature staff working
independently of the GIS Manager and GIS staff in other departments has resulted in a lack of organizational
coordination. Staff work independently to meet the needs of their department and do not concern
themselves with the organizational needs. The way GIS is currently organized and managed does not have
an enterprise-wide focus and a staffing model to support future GIS growth. If the governance does not
change, there is no reasonable expectation that the needs highlighted as part of the Needs Assessment can
be fulfilled. Therefore, a different way of managing GIS needed and is being proposed further in this
chapter.

DEFINITIONS
The term Role refers to the typical expected or required behavior of individuals or departments. Roles
include daily tasks and are often associated with departmental workflow, business operations, or citizen
services.
The term Responsibility is often more nebulous than Role and refers to the duty or obligation of individuals
or departments.
The term Dual Accountability describes the roles of individuals in the organization. Dual accountability
means departments should adhere to overall corporate goals while satisfying the goals of their department.
In a city such as Wilmington, staff is required to meet departmental operational goals but should also
adhere to the overall needs of the organization’s GIS goals. The term Dual Accountability refers to the idea
that GIS users should have accountability at two levels:
1. Team accountability. The individuals have responsibilities to a specific function set which
exists within a specific department or a consortium of departments. Team members participate
in departmental workflows while performing daily tasks dictated by requests from end-users,
customers or departmental staff. For GIS staff, this may include creating maps, editing data,
gathering information or conducting analysis. The needs of the department are imperative and
can often obscure the needs of anything beyond the task at hand, but in the long term, focusing
only on the immediate needs of the department may not be meeting organizational objectives.

CONCEPTUAL SYSTEM DESIGN | 25

If an organization focuses too much on departmental needs, organizational efforts suffer,
which in turn, begin to affect the department’s ability to meet its own needs.
2. Enterprise accountability. Individuals also have a responsibility to the enterprise-wide GIS
effort to conduct daily business tasks in accordance with the goals set forth for the GIS. For
departmental staff, this should include an understanding of the desired centralized structure
of the database, the software that should be used, acceptable data formats and other
organizational standards. Enterprise accountability includes formal and informal goals. It will
be critical for a GIS lead staff person to communicate and train staff on goals and expectations.
Communication mechanisms can include user group meetings, official city mandates, GIS
communiqués and personal communication between central GIS staff and end-user
departments.
Achieving a balance between these two levels of accountability is critical to enterprise GIS success and
continued adoption. It will be incumbent upon a lead GIS staff person to balance these objectives.
Departments use GIS in various ways without a clear enterprise-wide direction. Additionally, staff have a
basic understanding of what GIS can do for them. No GIS training and education regime exists at the City
due in part to a lack of governance and insufficient staffing levels. It is imperative to educate the
organization and to meet the user’s needs. Cities across North America have implemented annual
anonymous user surveys to elicit input on how well the technology was being implemented and the
initiative’s overall effectiveness. Implementing this type of initiative in Wilmington would ensure that
central GIS staff understands the needs of the departments while maintaining overall organizational
standards and goals.
A majority of City departments and the public will use GIS technology on a regular basis. Although the roles
of the departments are well defined, the responsibilities are not as clearly defined, especially with regard
to enterprise GIS responsibilities and expectations. The lack of clearly defined responsibilities can create
difficulties and inefficiencies. There is a strong desire at the administrative level and throughout the
organization to expand GIS technology responsibly and to maximize the enterprise-wide return on
investment. Important issues include:
•

Meeting the needs of the departments and citizens
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•

Maintaining data quality, security, and accessibility

•

Improving efficiency and communication between departments

•

Reducing redundancy and expenditures for overhead, data maintenance, and data storage

•

Facilitating integrated and interoperable enterprise-wide systems

•

Optimizing resources

•

Providing rapid service to GIS users where applicable

•

Reducing the rigidness of the current governance

•

Improving service to the citizens
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4
DESIRED
OUTCOMES
Earlier in this chapter, GIS governance models were defined and discussed. To facilitate the definition and
implementation of an effective governance model and to help achieve the enterprise-level goals, there is
a need to evaluate the current GIS departmental responsibilities and to determine how defining or
modifying these roles may better facilitate responsible GIS growth.
A majority of Wilmington departments/sections will utilize GIS in various capacities. The utilization of GIS
will vary from consistent daily use to sporadic use every few weeks or months. In addition, the knowledge
and understanding of GIS technology is also variable within and among these departments, such that there
are GIS users from each functionality tier (i.e., Flagship user, Analytical user, and/or Browser user).
The heaviest GIS users, as identified in this document, will be the following departments: Public Services,
Engineering, Planning Development and Transportation, Community Services, and the Public Safety
Departments- Fire and Police. However, all departments will have access to GIS applications and data. The
table on page 34 illustrates the current utilization of GIS in Wilmington. It illustrates the current utilization
of GIS by some departments and the overall lack of current utilization by other departments. Many
departments identified the need for a holistic coordination effort aimed at managing an integrated
enterprise GIS. Assessment and evaluation of the existing GIS organizational structure and staffing is critical
for establishing a viable and successful GIS Coordination effort.
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CURRENT REALITY
Departments and divisions throughout the City typically have broad conceptual roles and mission
statements. Often they define departmental roles and services in the context of larger organizational-wide
initiatives with the overriding goal of providing the best possible services to citizens. The current roles of
each department are discussed in the departmental needs assessment section of this study. This section
addresses specifically the responsibilities that each department/division has or should have with respect to
enterprise GIS governance.

► Information Technology
Wilmington’s GIS Manager position in IT is designated to be the administrator for the City’s GIS technology.
The job description for the position identifies the role of the GIS Manager as follows: “to manage, develop
and maintain the GIS. This is accomplished by providing technical support and user training, creating and
maintaining data sets, managing databases and systems used for production, providing ancillary services
such as map production, and overseeing development of customized applications. Other duties include
working with departments and completing special projects as assigned.” Additionally, the position
description lists a number of essential functions that include a mix of technical and managerial items.
However, over time the position has taken on more of a technical focus out of necessity. Because of a lack
of junior GIS staff in the IT Department, the GIS Manager has had to spend a majority of his time focusing
on tasks more technical and hands-on in nature, which are often left to a GIS Analyst level staff person in
comparable organizations. This includes:
•

Data layer maintenance;

•

Overseeing the hardware, software, and overall database administration;

•

Maintenance of the City’s ArcSDE geodatabases including a publication database (WILMINGTON) and
a production database (WORK1);

•

CityView- the City’s Flex ArcGIS web mapping application;

•

Work with Fire Department staff to enable field collection of hydrant information;

•

ArcGIS Online Maps including (some of the below are maintained by other departments):
o

Brick Streets

o

Wilmington Park Locator

o

Group Homes

o

Growth Strategies Map
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o

Heritage Trees

o

Recycling Schedule

o

Riverwalk Mile Markers and Points of Interest

o

Wilmington Fire Department Fire Stations

o

What is My Property Zoned?

o

Where are the Bicycle Facilities and Trails?

o

Where is Development Activity Occurring?

o

Who Maintains My Street?

o

Who Maintains My Streetlight?

Based on the job duties being performed, it is evident that the IT GIS Manager is tasked with maintaining
technical elements of the GIS and a variety of GIS layers. The GIS Manager is not tasked with growing and
promoting the GIS throughout the City.
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► GIS Staff and Expertise Within Other Departments
Other departments have realized the critical nature of GIS for their tasks. They have developed positions
to fulfill their departmental GIS needs accordingly. There are currently staff with GIS titles in the Public
Services Department, Engineering, and the Planning Development and Transportation (PDT) Department.
As discussed in previous sections, the GIS Manager in IT has no supervisory role to GIS staff in other
departments.
Within Public Services, there is a Stormwater GIS Manager that is tasked with overseeing GIS efforts for the
entire Public Services Department. The Stormwater GIS Manager is tasked with a number of diverse
responsibilities for the department and assists other departments with their GIS needs. The GIS Manager
position in Stormwater creates confusion because of its similarity in titles to the GIS Manager in IT.
Additionally, their pay range is comparable. Directly reporting to the Stormwater GIS Manager are two GIS
Analysts who assist Public Services with GIS tasks. They are tasked to ”manage geospatial data and
information.” Staff in Stormwater also work with Budgeting staff to prepare a Capital Improvement Project
report, and provide GIS services to staff in Parks and Recreation. There are a number of ArcGIS Online Maps
the Public Services Department maintains including:
•

Drainage Field Map

•

Brick Streets - PS

•

Public Services Asset Inventory

•

Laserfiche Archive (Engineering)

•

Sidewalks, Crosswalks and Curb Ramps

•

City Buildings

(Engineering)

•

PS Closed Streets

•

Street Rehabilitation

•

Speed Limits

•

Recycling Schedule - PS

The GIS Staff in Engineering consists of two GIS Analysts. The GIS Analysts in Engineering support
Engineering’s GIS needs in addition to a number of other departments. Engineering works closely with
Public Services, Parks and Recreation, PDT and the Wilmington Urban Area Metropolitan Planning
Organization (WMPO) to assist with some of their GIS needs. The GIS Analysts in Engineering are
responsible for data creation and maintenance of several layers.
In PDT, the main GIS staff member is also a GIS Analyst. The GIS Analyst in PDT was originally a GIS Planner,
but was re-titled as a GIS Analyst in 2016. The GIS Analyst in PDT is responsible for data maintenance, as
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well as providing maps and GIS work for the staff in PDT and WMPO, although there are plans for WMPO
to hire an internal GIS staff member this year.
The following table illustrates the current GIS use by department/division. 0 – not used at all, 5 – GIS is
used to its fullest.

Existing Wilmington GIS User Profiles
City Departments

Usage Profile

City Attorney’s Office













City Manager’s Office













Community Services Department













Economic Development













Engineering













Finance and Budgeting













Fire Department













Golf Course













Human Resources Department













Information Technology













Parks and Recreation Division

























Police Department













Public Services













Stakeholders/Public













Planning Development and
Transportation/WMPO (PDT)

 No/Little GIS Use

 Maximum Utilization of GIS Technology
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This table indicates a high use of GIS at the City, more so than many comparable organizations. This further
indicates that the City is in a great position to really reap the rewards of further enterprise-wide adoption
of the technology.

CURRENT WILMINGTON GOVERNANCE MODEL
There is no clearly defined governance model in place at the City today, although it would be best classified
as a hybrid model with heavy decentralized characteristics. GIS has evolved over time to where it is today.
Today, GIS Governance is loosely divided by function without any one person or group of people having the
authority to make decisions beyond their functional area, other than the GIS Manager in IT who is focused
on daily technical needs. This is a very constraining model. No one has the authority to guide the entire GIS
program at the corporate level. Each group that is tasked with GIS are only able to focus on one portion of
the overall picture without anyone managing the entire program. The existing staff working on the various
GIS components are very talented and desirous to see GIS succeed. However, without a clear picture and
someone to guide the GIS, these various groups are often working towards conflicting goals and/or feel
constrained by the other. As the City works to make GIS more integral to City operations, the need to
advance the technology on an enterprise level instead of just by departments will increase as well. To use
an analogy, it is like a ship full of very competent sailors but without a captain guiding the ship, optimizing
the crew, and setting course.
Although not officially defined, the current governance is a mix of governance components without a clear
GIS model. The various components of GIS (applications, database, and data creation) are decentralized,
the database itself is centralized (for the most part), and applications like City View are introducing hybrid
characteristics. The graphic on the next page illustrates the current governance model at the City of
Wilmington. It illustrates graphically that while the IT Department is the central hub for GIS, it is not often
the group responsible for assisting stakeholders. In most cases, the IT GIS Manager provides staff with
CityView and the public-facing maps and applications, and that is the only interaction that staff member
has with some departments. Various departments are approaching different City units for GIS services, in
some cases they are getting their GIS service from various units, or not using GIS at all. Additionally, the
relationship to other external entities is represented on the diagram.
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The following are some of the key EXISTING CONDITIONS in regards to Wilmington’s GIS effort:
•

No official governance model has been adopted;

•

Largely decentralized governance exists while also displaying centralized and hybrid components;

•

IT GIS Manager is responsible for geodatabase management, data layer maintenance, and some
application development/deployment;

•

GIS Staff in various departments are responsible for departmental data creation;

•

GIS portals being introduced (CityView (obsolete because of its use of the Flex API)and ArcGIS
Online Maps);

•

Lack of enforceable organizational mandates – metadata, data submission standards;

•

Data creation responsibilities spread throughout the organization;

•

No user group meets consistently;

•

GIS is not governed by a steering committee;

•

No training and education plan is in place, nor can staff accomplish with current staffing;

•

GIS is operating with no coherent city-wide vision;

•

Operational silos have resulted from a lack of central coordination;

•

The Community Services Department, consisting of Parks and Recreation, Code Enforcement, and
Community Development are underrepresented by GIS staff.
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5
GAP
ANALYSIS

GIS is a common need distributed across the City and GIS has been integrated into some departmental
workflows. Some departments have become dependent on the technology and, in many cases, were not
guided by corporate GIS goals. Other departments have many unmet needs that can be filled with
enterprise-wide GIS integration. Increased GIS use has created a very real need for departments to share
what initially was considered to be department-specific data. Lack of one lead GIS person and a clear vision
for the GIS can make this challenging.
This strategic plan has identified another 100+ projects/needs that need to be undertaken and a host of
data needs. The current governance does not allow for this volume of GIS growth. As documented in this
chapter, the GIS Manager in IT is tasked with overseeing and maintaining the City’s GIS system as a whole,
but does not have the time nor staffing to manage an enterprise approach while also performing the
necessary maintenance tasks. It is unreasonable to expect him to be able to fulfill many of the new needs
identified in this plan, as the GIS Manager’s time is currently occupied with a variety of technical tasks.
GIS is a very different technology than other technology managed by the City. GIS needs are very diverse.
A project/need may include data, applications, analytics, hardware, training, public portals, and a host of
other components. However, no one at the City has the ability/mandate to meet needs holistically.
The current GIS Governance, the lack of GIS standards, and the lack of standard operating procedures
(SOPs) force the organization to take a reactionary approach to enterprise GIS. This results in the following:
•

A regimented GIS with no person or group able to create policies and mandates needed to
effectively run an enterprise GIS platform;

•

No training and education regime;
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•

A lack of clear, coherent lines of responsibility;

•

Difficulties may prompt departments to:
o

Support duplicate efforts;

o

Establish standards and procedures on their own which may not be GIS best practices;

o

Store data locally.

•

Processes are often not real-time, which degrades the temporal quality of data;

•

Efficiency of communication and data sharing between departments are reduced;

•

System integration is more difficult and sometimes impossible due to varying standards or lack of
staff time;

•

Understanding of service areas is overlooked.

The following are some of the core EXISTING CHALLENGES that are evident in regards to an enterprisewide GIS:
•

No Official Strategic Direction – no goals and objectives in place;

•

No Lead GIS Staff Person or Group – no one person or group has the authority to manage projects
or needs holistically;

•

Need Improved Digital GIS Data Layers – see data analysis chapter;

•

Need Additional Data Layers – see data analysis chapter;

•

Have Un-Met Needs (Increased Opportunity) – many departmental needs are not being met;

•

Need for Temporally Accurate Data – some data layers are not updated as needed;

•

Technical Hurdles – application speed, functionality, technical support, and data access;

•

Field Tools – most departments need field access to GIS. There are no City standards nor clarity on
who should be assisting for this;

•

Applications – the volume of application needs is greater than the ability to fulfill the needs under
the current governance structure;

•

No Annual Training Plan – many users feel they are not being afforded adequate training.
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6
RECOMMENDED
ACTIONS
To meet the organizational GIS needs and to facilitate the desired outcome of an enterprise-wide GIS, the
following actions should be taken:
•

Create and Fill a Lead GIS Position

•

Adopt a Hybrid Governance Strategy and staff accordingly

•

A GIS Steering Committee (Management be given Team) must direct the enterprise-wide GIS

•

Formal City Management Directives should be given

Each of these recommended actions is discussed in more detail below:

CREATE AND FILL A LEAD GIS POSITION
One of the most pressing needs for the City is to create a GIS position in the City with the authority to make
decisions on all aspects of GIS. The GIS Leader needs to take a fresh look at what the City is doing with GIS
based on this plan. They need to have an outward focus and ensure that the GIS is simplified and growing
throughout the City. It is recommended to review this proposed position based on the recommendations
in this chapter. As detailed throughout this chapter, the current GIS Manager in IT has too many
responsibilities and is unable to focus on an enterprise approach.

It is recommended that the City create a new GIS lead position and re-launch its GIS effort. This position
has a variety of names in other organizations to include a GIS Director or a Geographic Information Officer
(GIO). For this report, the recommended lead GIS person will be referred to as the Assistant Director of GIS
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(based on current job titles at the City of Wilmington). However, the final title will need to meet Human
Resources and organizational approval.
The Assistant Director of GIS should have the authority to enforce GIS-related mandates and decisions,
regardless of where GIS staff are housed. Tasks have been assigned in response to needs instead of
strategically assigned for the optimal organizational strategy. The Assistant Director of GIS needs to be able
to oversee the actions of all departmental GIS staff and coordinate efforts to ensure Wilmington’s holistic
GIS needs are being met. That is not to say that the Assistant Director of GIS will be the direct supervisor of
the various GIS staff at the City but have the authority to establish and enforce standard operating
procedures, implement standards, and promote enterprise-wide GIS. The Assistant Director of GIS, under
the guidance of a recommended GIS Steering Committee, will work closely with various supervisors to
ensure that GIS standards are being adhered to and met. The City Manager noted the need for general staff
job descriptions to be more technical in nature, as the City moves to a more mobile and technology driven
service provision. The Assistant Director of GIS should work with the City’s Department heads to ensure GIS
is reflected in these job descriptions. Currently, the following is a list of GIS implementation components
that are not under the explicit purview of any of the existing teams:
•

Training

•

Education

•

Public Engagement

•

Retrieving user feedback

•

Analytical projects

•

Coordinated, unified approach to GIS

•

A host of other daily tasks

Under this alternative, it is recommended that the tasks currently being performed by the GIS Manager in
IT continue to be accomplished by the GIS Manager with additional duties assigned.
The Hybrid model discussed earlier in this chapter is being recommended as the model of choice for this
enterprise-wide effort. This model alters how the organization operates and requires departmental staff to
adhere to the strategic direction of the City and specific best management practices established by a lead
GIS Person and GIS team. As described earlier in this chapter and repeated here, GTG has determined that
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the City currently has a GIS organizational structure with a mix of governance tendencies- decentralized
staffing, data creation and maintenance, and management, a centralized geodatabase, and hybrid
enterprise applications such as CityView.
The master plan serves as the rudder of the ship. However, the ship also needs a knowledgeable captain
on board. All of the most successful GIS programs have a full-time program leader capable of overseeing
the entirety of the organization. Having this person is the most important component to GIS success
because leadership can make or break the program and its associated projects.
The program leader is often referred to as the GIS Manager, GIS Coordinator, or GIS Director. In the case
of Wilmington, the title would logically be the Assistant Director of GIS. As previously mentioned, there is
already some confusion about the current governance and leadership with two staff members in different
departments with the title of GIS Manager. The title of Assistant Director of GIS reflects the far-

reaching and enterprise-wide nature of GIS at the City and the position high-level
responsibilities. The Assistant Director of GIS must have the technical savvy to run diverse operating
systems, networks, and GIS software and the people skills to coordinate, sell, champion, teach and referee
the implementation of this revolutionizing technology. This position must be seen as a City-wide asset and
as such needs to serve the entire organization with autonomy.

► Why a Full-Time Assistant Director of GIS?
There are many questions asked in regards to the Assistant Director of GIS position. Do we really need the
position to run our GIS? Can’t we just use our existing GIS Manager? In which department should we put
the Assistant Director of GIS? How much should we pay? These questions are not to be answered lightly.
Organizations have spent millions of dollars on GIS just to see the project fail because these questions were
not addressed properly. GIS projects are inherently complex. Decisions have to be made about hardware,
software, networking, data standards, data sharing, data security, database design, data maintenance, data
creation, priorities of data layers, training, programming, etc. Determining who will be responsible for these
tasks is a full-time job in and of itself.
To build a fully functional GIS, the Assistant Director of GIS will have to ensure that all departments get
involved and that data is shared between departments. The current governance is not conducive to an
enterprise approach. The GIS Managers in IT and Stormwater have no additional bandwidth. The Assistant
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Director of GIS should receive guidance from a GIS Steering Committee in regards to GIS priorities.
Inevitably, departments will disagree on how a GIS should be implemented. This currently occurs now, but
with no incentive to remediate disagreements, because everyone can return to their department and work
independently. Such issues have driven a wedge between departments, and many organizations never get
through this stage. It is up to the diplomatic Assistant Director of GIS to see that disagreements are resolved
in a manner acceptable to all parties. In Wilson, North Carolina, potentially divisive issues relating to
accuracy and cost of data to the public arose between departments. These important issues were met
head-on and resolved by gathering all involved parties before problems could occur. With the help of their
Assistant Director of GIS, users can come up with a mutually acceptable solution.

► Where to Locate the Assistant Director of GIS?
It seems natural to put the Assistant Director of GIS in the department that seems to need GIS technology
the most. Wilmington, like many city governments, has the heaviest concentration of GIS users in the Public
Works (Public Service) or Planning Department (PDT). If Wilmington is going to have a successful enterprisewide GIS, the Assistant Director of GIS should be autonomous and able to serve all departments equally.
Today the GIS Manager positions and those responsible for editing and creating data are located in a
number of different departments. One common method to achieve this autonomy is to put the GIS Division
in a non-GIS using department or a service department like the City Manager’s Office or in Information
Technology as one of the existing GIS Managers currently resides.
When the GIS lead is in a user department, there is a risk that the department gets much better treatment
than other departments. The Assistant Director of GIS is faced with a dilemma: “Do I work on the project
that will please my boss, or do I spend my time helping other departments?” More often than not, the
Manager will satisfy the boss. For example, an Assistant Director of GIS in PDT would develop a comfort
level with planning issues and will tend to gravitate to GIS activities that further planning goals. Additionally,
GIS staff within a GIS using department soon become experts in what that department does and as a result
become more comfortable doing the tasks of that department. Other departments will soon feel isolated,
grow resentful, and begin to lose interest in the GIS project. Support for the project as a whole will begin
to erode. Instead of breaking down traditional barriers, this mode tends to erect new ones.
City staff have indicated that the City desires that GIS should be promoted as an enterprise-wide asset in
which each department is provided with the tools necessary to accomplish their daily tasks. This requires a
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commitment from leadership. Some departments who might have historically needed GIS but did not adopt
its use will need to commit to GIS as part of their core functions. In the past, this was more difficult because
the software was too difficult to use. However, today there are numerous tools that allow staff to use GIS
easily to view and analyze data to get their job done.
Placing a GIS Division in a high-usage department typically results in a very high level of use within the
department where GIS is housed and lesser use in other departments. Also, in these cases often the GIS
staff are seen as the lead technologists for the department they are in. Therefore, if other technology
projects are implemented they are seen as the ones to manage that project for their department.

► Characteristics of an Effective Assistant Director of GIS
Hiring the right Assistant Director of GIS can be tricky. The ultimate success of an organization’s GIS will
rest squarely on the shoulders of the Assistant Director of GIS, who must be several things:
Technically proficient but not intimidating. Today’s Assistant Director of GIS must understand a diverse
range of technological issues-computer networking, database design, integration with other IT systems,
various GIS software, mobile computing, data conversion, etc. If the Director does not have a tight grasp
on the technology, the GIS will languish.
It is important that the Director not only know the technology but also be able to share this knowledge with
staff. The Director must determine each user’s level of expertise and relate the technology in terms that
each user can understand. The Assistant Director of GIS must also avoid confusing and frustrating users, or
antagonizing them by engaging in technical one-upmanship.
A geographer. It is said that 95 percent of everything done in local government has a geographic
component. The Assistant Director of GIS must understand geography and be familiar with proper mapping
techniques and geographic constructs. A formal background in geography is desirable. An extremely
competent computer person may fail as an Assistant Director of GIS because he or she does not understand
geography. Wilmington should test the geographical knowledge of the potential Director before hiring. If
he or she does not understand projections, coordinate systems, cartographic concepts, etc., look for
another candidate.
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A salesman. “Be everywhere, do everything, and never fail to astonish the users.” This spin-off of the Macy’s
department store motto makes a good motto for the Assistant Director of GIS. The Assistant Director of
GIS has to become the champion of GIS in the organization. Whenever technology is advanced, there will
be skeptics. It is up to the Director to quiet the skeptics and tout the benefits of GIS to the organization.
The Director should make sure that every department knows what GIS can do for it. Newsletters,
presentations, informal conversations, and magazine articles should be used to educate users about the
technology. It is important that the Director have people skills and be able to articulate the benefits of GIS.
A good GIS salesman can quiet even the harshest of critics.
A diplomat. Diplomacy has been defined as the art of letting someone else have your own way. GIS will
change the way Wilmington operates, as well as potentially changing a number of existing staff positions
around. Whenever a revolutionary technology such as GIS is adopted, change will occur. Old, inefficient
ways of doing business have to be evaluated and sometimes jettisoned. Often, this will not go over well
with some staff. It is critical to be diplomatic in these situations. The Director needs to make sure that no
one feels alienated. If possible, it is best to prompt users into coming up with ideas on how to change their
operations using a GIS instead of coming in and trying to force change.

MODEL ASSISTANT DIRECTOR OF GIS JOB DESCRIPTION
The following is a model job description for the Assistant Director of GIS:

Assistant Director of GIS
Nature of Position: This position requires a broad range of management, business, and technical skills to
guide the successful implementation of an enterprise GIS within the City. The Assistant Director of GIS
has overall responsibility for ensuring that key GIS work elements – hardware, software, networks,
databases, and staff resources – are managed, maintained, and enhanced to meet agreed-upon City
requirements. Some of these will require working closely with the IT Department.
Oversee all enterprise GIS operations including database management and administration, data
structure and metadata development, system administration, GIS software selection, implementation
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and user support, GIS project management, budgeting, marketing, education, user group oversight,
functional team oversight, and training. The Assistant Director of GIS should be expected to spend 40%
of their available time focused on tactical and operational implementation of GIS components for Citywide and department initiatives (e.g. analysis, mapping, application configuration and deployment,
geodatabase development). Sixty percent (60%) of their available time should be spent on strategic and
program management ensuring the enterprise GIS goals and implementation schedule is maintained
(e.g. project management, guiding internal resources, education, managing external consultants, and
implementing the strategic plan).
Education: Master’s Degree required in Geography, Computer Science, Earth Science, Engineering,
Planning, or related discipline and minimum 3 years’ experience in GIS project management for local
governments and 2 years’ experience GIS development and maintenance, or an equivalent combination
of education and experience.
Skills: Experience with government GIS applications, especially in business areas such as planning, public
works/utilities, transportation, fire, and City base map creation and maintenance. Experience developing
schedules and managing complex information technology projects. Familiarity with business process
analysis as it relates to GIS. Active participation in professional GIS, mapping, and/or surveying
organizations and activities. Excellent verbal, written, and interpersonal communication skills. Ability to
communicate technical information in a non-technical manner. Ability to lead and motivate work teams.
Computer Skills: Advanced understating and experience with Esri’s ArcGIS suite of products. Experience
in database administration, relational database design, development, and implementation. Working
knowledge of ArcSDE, ArcGIS for Server, ArcGIS for Desktop and ArcGIS modeling and analysis is required.
Nature of Contact with Other People: The Assistant Director of GIS will act as the geographic information
expert for the City. The Assistant Director of GIS provides oral and written progress reports and updates
to superiors and oversight committees. The position requires an extensive amount of communication at
all levels of the City government and external organizations.
Salary: TBD, commensurate with experience and based on City HR policies.
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GOVERNANCE MODEL OPTIONS
One change recommended in this plan is moving to a formalized hybrid environment. That means spending
money and time creating and promoting various technologies so that users in departments can use GIS
themselves. The modern toolsets should provide a typical user with very intuitive methods of retrieving
and analyzing the data they need and printing maps and reports. With the implementation of these modern
toolsets, the Assistant Director of GIS and GIS Division members will be freed from the time they spend
doing GIS for users to enabling users to do GIS for themselves, thus resulting in a huge increase in GIS use
and departmental uptake.

The Assistant Director of GIS cannot maintain the GIS alone. The City has the following GIS staff:
•

GIS Manager in IT;

•

Stormwater GIS Manager with two GIS Analysts;

•

One GIS Analyst in PDT;

•

Two GIS Analysts in Engineering;

•

Staff that have job descriptions including GIS in IT, Public Services, PDT, Engineering, Police, and
the Fire Department.

This GIS Plan has identified several layers that need to be created, maintained, and/or checked for quality
control. Additionally, each department has identified a number of unmet needs including training,
education, internal applications, external applications, data, mobility, analytics, and a host of other needs.
Therefore, there needs to be a team of people managing GIS for the City. The current model of staff in
various departments lacks coordination, is inefficient, and is treading water instead of pushing the
organization forward as a whole. The accepted best practice is to utilize a hybrid model (Options 1 and 2).
The hybrid model has a group of central GIS staff as resources for the organization but to have subject
matter experts within heavy GIS using departments using GIS on a daily basis. Other considerations are to
have a fully centralized model (Option 3) or to continue working in a decentralized model (Option 4). Each
of the options is predicated on the fact that there is a lead GIS person (Assistant Director of GIS) and a
group of core GIS staff to support the Director. To execute this plan and elevate GIS to the primary
information platform for the City must consider the following governance options.
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•

Option One – Build upon the existing GIS governance model and place the new Assistant Director
of GIS in IT along with the Stormwater GIS Manager, leave all GIS Analysts in their current
departments, while also creating a new GIS Analyst position for Community Services

•

Option Two – Put the new Assistant Director of GIS in Public Services, leave the GIS Analysts in PDT
and Engineering, and leave the GIS Manager in IT to handle technical aspects of GIS, while creating
a new GIS Analyst position for Community Services

•
►

Option Three – Move all GIS staff to IT in a larger GIS Division

OPTION 1 – Place the new Assistant Director of GIS in IT along with the Stormwater GIS Manager
while keeping Subject Matter Experts (SMEs) in various departments.

In this option, the Assistant Director of GIS and the Stormwater GIS Manager are placed in IT as an
expansion of the existing GIS Division. Additionally, it is recommended that a Senior Business Analyst in IT
be a part of the GIS Division. This would create a group of four GIS professionals leading and promoting GIS
for the City. This allows the GIS Division to be seen as more of an autonomous enterprise-wide asset. It may
be advantageous for the GIS Division to be in the same department as IT because:
•

Many of the existing GIS functions are served by the IT GIS Manager- CityView, hardware and
software management, and database management and maintenance;

•

GIS would be in a service department and seen as an organization-wide asset;

•

The GIS Division would have direct access to other IT professionals creating a team work
environment;

•

The GIS Division would have a better chance of being included in all technology decisions for the
City, which is an important component as the City replaces HTE and other business systems.

This option needs to consider what would be done with the existing GIS staff in various departments. It is
recommended that in this scenario that the existing GIS Stormwater Manager move to IT to assist on more
high-level GIS project along with the IT GIS Manager. This team (Assistant Director of GIS , two GIS
Managers, and a Senior Business Analyst) would oversee the high-level GIS work for the enterprise, while
GIS Analysts in various departments and the Tier 1 User in WMPO would predominately handle the GIS
work in their departments and be the first point of contact for general staff with questions. A GIS position
in the Community Services Department should also be considered. Currently, staff in Community
Development and Parks and Recreation go to a GIS Analyst in other departments for assistance. With the
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needs identified in the Needs Assessment, there is enough work for a full-time GIS position to assist with
the departmental needs. This model would result in the following:
•

The GIS Manager for Stormwater would retain her current focus on assisting the Public Services
Department and other departments that she is assisting. This position could still physically be
located at the Public Services Department to ensure continuity;

•

The GIS Manager in IT would continue to assist with a variety of technical issues;

•

The GIS Manager in IT should discontinue work on street naming that is currently consuming a
significant part of his time. This is an issue better managed by the department in charge of
assigning street names and should not be a part of the job duties of the GIS Division;

•

Allow staff in existing departments that are currently responsible for data management and
maintenance to continue in those roles;

•

The GIS Division must be cognizant of including all departments and promoting GIS use within those
departments;

•

The GIS Division would be responsible for technology and software implementations for all
departments;

•

The GIS Division should be responsible for overseeing enterprise IT software implementation other
than as GIS applies to those technologies;

•

The GIS Division should be given the authority to implement applications such as the Esri Web
AppBuilder, ArcGIS Online, Story Maps, mobile applications and other GIS products;

•

The central GIS Division should have administrative rights to the central GIS database. The GIS
database will need to be extended and modified often. The central GIS Division should control the
GIS data warehouse.

•

The GIS Division will work closely with GIS Analysts in other departments to enable them to
continue to maintain most of their own data, freeing up the central GIS Division to assist with the
voluminous needs identified in this report.

•

A GIS Analyst position should be created to serve the needs of the Community Services Department
including Parks and Recreation and the Golf Course.
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A variation of this model would allow the GIS Manager in Stormwater to stay under the supervision of
Stormwater and continue to support the tasks she does today. However, this is not a favored option
because that propagates some of the confusion of users today in regards to who is in charge of GIS and
who to go to for services. Optimally, all GIS management would be under one central GIS team.

► OPTION 2 – Place the GIS Division in Public Services and Ensure Autonomy
GIS is very important for Public Services and Engineering. Almost all of the operations of both of these
departments has a GIS component. Currently, a group of four GIS Analysts and the Stormwater GIS Manager
support these two departments and to a large degree, other departments in the organization. One option
is to consider formalizing staff in Public Services and Engineering as the core GIS Division. An Assistant
Director of GIS position would still need to be created and staffed to oversee the enterprise. Staff in the
Community Services Department would also need a GIS staff person housed in that Department. Currently,
staff in Community Development and Parks and Recreation go to a GIS Analyst in other departments for
assistance. One concern with this model is that there is a risk of not allowing the GIS Division to serve all
departments equally resulting in stifled GIS growth enterprise-wide. If the City elects to place the expanded
GIS Division in Public Services, the following should be a focus:
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•

The Assistant Director of GIS and Division must be autonomous. He or she must be able to serve all
departments equally. The GIS Steering Committee would help direct priorities.

•

The GIS Division must be cognizant of including all departments and promoting GIS use within those
departments.

•

The GIS Division should not be used for enterprise IT software implementation other than as GIS
applies to those technologies.

•

The GIS Division should be given the authority to implement applications such as the Esri Web
AppBuilder, ArcGIS Online, Esri Applications, Mobile Applications, Story Maps, and other GIS
products. Public-facing applications should also fall under the GIS Division’s authority.

•

The central GIS Division should have administrative rights to the central GIS database. The GIS
database will need to be extended and modified often. The central GIS Division should control the
GIS data warehouse but should work closely with the IT GIS Manager for support. One caveat for
consideration is the reliance on the existing GIS applications on the current database design. No
changes on the existing database should take place without consulting the IT GIS Manager as to
how it might affect CityView (or its replacement) and other applications. A data map of how the
existing applications relate to the GIS database should be created to better understand the
interrelation.

•

IT needs to provide all of the traditional requirements such as the provision of hardware, installing,
patching and configuring software for the GIS platform, managing backups, user access
permissions, RDBMS support, and IIS web server support under the authority of the Assistant
Director of GIS.

•

The IT GIS Manager should manage SDE backups, create, alter and manage SDE user schemas and
database level schema access privileges, compress SDE and monitor the SDE versioning state tree.

•

The GIS Manager in IT should install, configure and maintain updates of software related to the
City’s SQL Server and SDE, ArcGIS for Server instance(s), Web Adaptor, and any other enterprise
component along with Desktop GIS.

•

The GIS Division in Public Services should manage and configure content in every defined SDE
schema through schema owner or editor connection strings. Additionally, they should administer
ArcGIS for Server including publication and management of feature, image and related services to
support deployed information portals and applications be they on-premise or in the cloud. The GIS
Division should also configure and deploy any configurable component of the ArcGIS Enterprise

CONCEPTUAL SYSTEM DESIGN | 49

platform including but not limited Web AppBuilder, ArcGIS Online, Story Maps, and other GIS
products.
•

This model centralizes GIS operations with the GIS Division in Public Services giving them ultimate
authority on all aspects of GIS. Information Technology’s role will be lessened as they will no longer
need to be the primary decision maker/implementer for most GIS applications;

•

The GIS Division will work closely with other departments to enable them to begin to maintain
some of their own data, freeing up the central GIS Division to assist with the voluminous needs
identified in this report;

•

There will need to be a GIS Analyst Position created in Community Services to handle GIS needs in
Code Enforcement, Community Development, Parks and Recreation and the Golf Course;

•

The GIS Division will need to work closely with the GIS Analyst in PDT, the Tier 1 Position added in
WMPO, and Community Services, as well as staff in Public Safety Departments- Police and Fire.
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► OPTION 3– Combine all GIS Staff in the IT GIS Division
This option utilizes the centralized model. Key elements of this option include:
•

Create and fill an Assistant Director of GIS position to oversee the Division.

•

All staff with GIS job titles throughout the City are moved into one centralized group in IT, with the
exception of the added Tier 1 User in WMPO.

•

All GIS services and activities are accomplished through this group.

This option is not deemed favorable because the centralized model defeats the enterprise-wide nature of
the modern GIS. GIS should be seen as a tool for departments to accomplish their tasks. They need to use
the tools daily and have subject matter experts that can be relied upon to assist the department with the
utilization of the tools.

Risks for the Primary Options
The two primary options have inherent risks that should be understood and guarded against as follows:
•

Option 1 – GIS Division to IT:
o

Potential IT perception of being “techies” and not understanding departmental needs;

o

Risk of becoming unapproachable and a “behind-closed-doors” technology;

o

Alienating the biggest user of GIS (Public Services) because of GIS Manager moving to IT;

o

Lack of access to high-level decision makers;

o

Seen as a technology (software and hardware) instead of a holistic platform for information
dissemination;

o

Concern about continuing with the status quo. GIS at the City today is not a collaborative
process. The entire GIS effort at the City needs to be streamlined and revamped. Decisions
need to be implemented and followed across the entire organization.

•

Option 2 – GIS Division in Public Services:
o

GIS is seen as a Public Services technology and therefore not adopted or embraced by
other departments;

o

GIS is seen as a Public Services technology by organizational leaders and therefore not
leveraged as it should be for enterprise-wide issues;
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o

Lack of coordination between staff in Public Services and GIS Analysts in various
departments and the GIS Manager in IT;


Seen as an “us against them” technology (Public Services vs. other staff)



Not given the needed access to IT staff delaying needed upgrades or support



Not being included in core IT decisions (new systems, databases, networking, etc.)

o

The GIS Division serves Public Services first (reality or perceived);

o

Smaller departments left out.

GIS Division Placement Recommendations
Based on the information discovered throughout this strategic planning process and examining best
practices throughout the United States, it is recommended that Option 1 (GIS Team in Information
Technologies) is the best option for Wilmington. The primary reason for this is that IT is a service
department. They will not be doing GIS to satisfy their own needs. They will be providing GIS services for
the organization and the public. It will be critical that the recommendations in this plan are adhered to and
success is monitored. Additionally, it is critical that Public Services does not see any reduction in their GIS
capabilities and service. Key performance indicators have been created as part of this plan and they should
be monitored and updated annually. User satisfaction surveys should be administered and the GIS Team
must have a client centric mentality. Executing an annual training and education plan is essential to the
success of this effort. Additionally, the addition of a GIS Steering Committee to guide the GIS effort is
critical. This committee will provide the executive level guidance that is essential as the GIS program in
Wilmington is relaunched.
GIS Staff Authority and Responsibilities
It is important to reiterate here that under a Hybrid Model, the GIS Division should have a dual
accountability to the Steering Committee in the sense that the Steering Committee should have an
oversight role with respect to City GIS initiatives to ensure that the Assistant Director of GIS carries out the
noted responsibilities there is full departmental buy-in and consensus. The whole “hybrid” concept requires
a collaborative and consensus-based approach. The following is a list of suggested responsibilities of the
GIS Division:
•

Recommend software and hardware standards for all geospatial technology (must align with
overall City IT standards);
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•

Work closely with the GIS Analysts and power users in other departments;

•

Collaboratively review the acquisition of all geospatial software and hardware (GIS, GPS, AVL,
others) in coordination with the departments;

•

Establish metadata standards for the City;

•

Set database management and submission standards for all GIS data;

•

Implement and extend geodatabase standards and designs for key data sets;

•

Enforce quality assurance and quality control standards for all GIS data. Departmental data quality
and accuracy are a decision of the departments. However, the GIS Division is tasked with enforcing
generally accepted QA/QC standards;

•

Provide and recommend City GIS educational opportunities for the organization;

•

Enable the ability for departments to maintain their own GIS layers where appropriate. Appropriate
department-level staff should handle tasks such as address point data maintenance. This typically
depends on the volume of GIS work done by departments. Some departments/divisions, such as
Human Resources, will use GIS peripherally and will not have the resources/expertise to maintain
their own data. See recommendations in the Data Assessment Chapter for more details;

•

In conjunction with departments, select and provide enterprise-wide tools for departmental staff
to conduct geospatial analysis and browsing;

•

Collaborate and assist in the selection of public facing geospatial portals, ensuring compliance with
software standards;

•

Oversee the integration of GIS with non-GIS databases;

•

Oversee and administer a communications plan for GIS;

•

Formalize lines of authority and who staff should contact for assistance with GIS tasks;

•

Conduct an annual user satisfaction survey;

•

Conduct an annual return on investment analysis (new GIS investments) of GIS at the City;

•

Provide technical expertise for the creation of specialized GIS products or analysis;

•

Provide advice and consultation as to the use of GIS at the departmental level;

•

Educate the organization about infrastructure, policies, usability, and how changes in one layer
may impact another layer where practical;

•

Ensure that departmental level staff is adhering to City-wide standards. If not, rectify the situation
through departmental staff supervisors and/or the GIS Steering Committee. Staff in different
departments must follow the guidance and decisions of the GIS Division. This does not mean that
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onerous data quality and accuracy standards will be introduced, but changes to the existing status
quo need to be respected and followed.

A GIS STEERING COMMITTEE (MANAGEMENT TEAM) SHOULD DIRECT THE
ENTERPRISE-WIDE GIS
As noted previously in this chapter, Wilmington has the MAGIC advisory group currently in place. Staff have
noted in interviews that MAGIC meetings are not regular and frequently result in airing grievances instead
of being productive. The City should relaunch MAGIC as a GIS User Group to allow the City’s GIS users to
come together and share issues and topics affecting them. The City should also establish a GIS Steering
Committee to guide the enterprise GIS effort. The Steering Committee should be relied upon to guide GIS
implementation at a management level. The City must ensure that the GIS Steering Committee consists of
upper management, and not necessarily GIS staff. A management-level employee, preferably the
department head or second in command, should be on the Steering Committee. This Committee’s main
function is to ensure that GIS is implemented effectively throughout the organization and that enterprisewide goals and objectives are being met. The Committee should provide critical, high-level commitment to
investment in GIS. Each member of the Committee will gain an understanding of the technology and feel
some ownership in the GIS Implementation. As Wilmington replaces several of its business systems across
multiple departments, a group representative of the entire organization will be critical to ensure GIS is fully
integrated. These high-level participants will be indispensable during budgeting, and each member will
serve as a champion for GIS within his or her own department.
The GIS Steering Committee should:
•

Make it a priority to attend the meetings

•

Meet monthly or quarterly to guide the further implementation of GIS at the City

•

Focus on the high-level GIS direction of the organization

•

Include the Assistant Director of GIS

•

Be comprised of high-level department staff (preferably department heads)

•

Receive formal presentations from the GIS Division as to the direction and needs in regards to GIS

•

Decide priorities founded on available funding and overall needs of the organization based on the
identified needs of the up-to-date GIS Strategic Plan
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•

Make recommendations as to GIS priorities

•

Understand and nurture GIS within their departments and the organization as a whole.

The GIS Steering Committee should not:
•

Meet at a frequency that is burdensome and unproductive (quarterly initially and then less as
appropriate)

•

Discuss the nuances of the GIS implementation such as specific hardware, software, etc.

•

Be turned over to subordinate staff, which would defeat the purpose of the Committee

•

Become a venue to advancing the individual goals of a department over the overall goals of the
enterprise-wide needs

The Steering Committee meetings should be tailored to the executive level. It is understood that the
department head may delegate meeting attendance to another member of their department (although not
recommended). If this is done, the delegated person should report back to the department head and
pertinent department staff as to key decisions. Additionally, the representative should be given full
decision-making authority for his/her department in regards to GIS. Committee members should have
voting rights to vote on key decisions during the GIS Steering Committee meetings. It is important for the
GIS Steering Committee to have a manageable amount of members representing a good cross-section of
departments. The members should be provided an agenda before the meeting and items that will require
a vote. This will allow them to discuss these items with key staff in their department beforehand and
request additional information if needed. It is important to decide upon the makeup of the committee and
which departments get voting rights. Each of the departments that are the heaviest GIS users should have
a representative who has voting rights (Public Safety, Engineering, Public Services, and PDT). Additionally,
it is recommended that a representative from the City Manager’s Office have a vote on this committee and
two rotating representatives from other GIS using departments have a vote. It is important to note that
without this level of commitment from the departments, GIS can languish. High-level support for funding
and process is imperative for a successful enterprise-wide GIS.
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FORMAL GIS DIRECTIVES SHOULD BE GIVEN
City management will need to clearly define and effectively communicate the responsibilities of
departments, issuing directives that give the Assistant Director of GIS the authority to set and enforce
enterprise-wide GIS standards. Departments should then work within this framework to complete their
specific GIS tasks. To effectively and efficiently move forward, the Assistant Director of GIS should continue
to support and integrate existing GIS initiatives while working towards enterprise standardization and
creating a comprehensive list of accepted standards.
There are different kinds of decisions to be made both from an enterprise and a departmental perspective
around GIS strategy, architecture, infrastructure, business applications, data, and investments. There are
many nuances to each of these and there are no one-size fits all to who is ultimately responsible for these
decisions. However, the following can serve as a guideline for the decision making process and authority
for making these decisions:
•

GIS strategy – the basis for this is the GIS Strategic Plan. This document should be updated annually
to reflect the previous year’s progress and changing priorities. The strategy for these
recommendations should be vetted by the Assistant Director of GIS and key recommendations
approved by the GIS Steering Committee.

•

Architecture and Infrastructure – this strategy should come from the Assistant Director of GIS with
consultation with key GIS staff. However, it is important that the Assistant Director of GIS continue
to receive feedback from the users to ensure that the architecture is meeting their needs. The
recommended annual user satisfaction survey will be one of many methods for receiving feedback
from the departments. As a check to this process, any architectural bottlenecks should be brought
to the attention of the Assistant Director of GIS and the GIS Steering Committee members so that
the issues can be addressed.

•

Business applications – this strategy should come from the GIS Users Group and Departments in
coordination with the Assistant Director of GIS and his future team. This method will ensure that
all affected parties have the ability to discuss functionality and have input into the selected
applications and features that are included.
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•

Data - this strategy should come from the Assistant Director of GIS in coordination with the end
user departments. The Assistant Director of GIS will set data standards and give guidance as to
collection methodologies, accuracy, and other key data elements.

•

Investments – the annual strategic plan update should refresh the priorities and make investment
recommendations. Direction in this area is one of the core functions of the GIS Steering Committee.
The Steering Committee should guide and approve the investment made in enterprise GIS. In some
cases, these investments will be made by specific departments and in other cases should be
included in a central GIS budget.

Again, it is important to note that there are many nuances to GIS implementation and propagation. There
are exceptions to the guidelines above. However, it is incumbent upon the Assistant Director of GIS and
team to communicate with end users and the GIS Steering Committee to ensure that each of the decision
making needs are appropriately addressed.

SUMMARY OF GIS GOVERNANCE RECOMMENDATIONS
The following tasks are recommendations based on best GIS business practices in local government and
the key factors for deploying and enterprise and scalable solution that will sustain the City of Wilmington
well into the future.
How ready is the City of Wilmington for an enterprise, sustainable, and enduring GIS? The answer to this
question must be organized around how effective is the City’s existing management strategy and how can
the City change the way it operates to meet the future demands of all departments for GIS technology?
GIS governance is the first and critical step in creating and maintaining an enterprise, sustainable and
enduring GIS. Without good GIS governance and a good governance model within an organization, there is
a lack of cohesion and authority. The organization does not have clear lines of communication and
accountability. Good GIS governance creates a vision, and goals and objectives, and ensures GIS usage that
is both attainable and beneficial for all departments. A good governance model is an essential ingredient
in building a true enterprise, sustainable and enduring GIS. The following tasks are a summary of key
elements from this chapter:
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►

Task 1: Create and Fill the Assistant Director of GIS Position

The Assistant Director of GIS should be the lead staff person for the enterprise-wide GIS and have
authority to make enforceable GIS decisions for the organization. The Assistant Director of GIS position
should be reviewed based on the recommendations in this chapter.
►

Task 2: Adopt a New Hybrid GIS Governance Model

The City should review each of the Governance Model options in this chapter and select the one that
makes the most sense for Wilmington. Each of these will result in a GIS Division that is tasked with
supporting and promoting GIS throughout the City.
►

Task 3: Create a GIS Analyst Position for the Community Services Department

The Community Services Department is responsible for a variety of services that could be enhanced through
GIS. During the departmental interviews, staff noted they had to seek assistance from staff in other
departments in order to assist them in GIS. The creation of a position housed in Community Services would
meet their needs.
►

Task 4: Annually update the GIS Strategic Plan

The GIS Strategic Plan should be updated annually. The City’s roles, vision, and functions constantly evolve.
The GIS Plan should be updated to stay relevant to Wilmington’s vision, goals and objectives, as well as the
practical aspects of implementation.
►

Task 5: Adopt a GIS vision, goals, and objectives

The larger vision of the City must be broken down into concrete goals. The vision, goals, and objectives of
GIS technology must align with the City’s vision and have measurable objectives. The City should update
its visions, goals, and objects to align with the evolving GIS.
►

Task 6: Develop a coordinated GIS Enterprise

A coordinated GIS enterprise refers to a situation where the City’s GIS governance model allows for the
Enterprise Assistant Director of GIS to oversee and coordinate all GIS projects. The Assistant Director of GIS
should develop and coordinate all GIS activity within the City of Wilmington. This includes a “dual
accountability” strategy for the entire organization. This means that all GIS users work closely with the
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central GIS Division on all things related to GIS. The dual accountability strategy should be formalized
through interdepartmental Service Level Agreements (SLA’s).
►

Task 7: Create a GIS steering committee

A GIS steering committee is a group that is composed of top-level organizational leaders. A coherent GIS
steering committee is crucial for a smooth implementation process, as it allows direct interfacing between
executive decision makers and GIS experts. The City of Wilmington should create a GIS Steering Committee
comprised of directors from key departments, as well as develop a strategy for the Steering Committee’s goals
and objectives. A Steering Committee is very important to ratify the “dual accountability” environment.
►

Task 8: Continue to organize and meet as a User Group

Wilmington already has MAGIC, which should operate as the City’s GIS User Group. Wilmington should
review the existing make-up of its MAGIC group, and determine if there are any additional staff that need
to be invited to attend regular meetings. A GIS user group is a cohort of stakeholders who share information
and compare experiences with GIS technology for the benefit of all members. The proposed Assistant
Director of GIS in coordination with the Steering Committee should identify who participates in the GIS User
Group and develop a strategy for the GIS User Groups goals and objectives.
►

Task 9: GIS policy and mandates

Policies refer to procedural codes of conduct that are ratified and enforced by organizational authorities.
The City should establish a set of standards and procedures for the development and maintenance of
geospatial data including Office-to-Field--Field-to-Office procedures, GPS Quality Standards, Versioning,
Digital Submission Standards, Cartographic Standards, and GIS Business Integration. These standards need
to be followed by staff as they create and edit GIS data.
►

Task 10: Prioritize GIS collaboration

GIS collaboration refers to the productive cooperation between individuals and entities facilitated by the
implementation of GIS technology. High levels of GIS collaboration let the City, derive maximum benefits
from enterprise GIS technologies. The Assistant Director of GIS and Steering Committee should ensure that
GIS collaboration is present between all City staff and departments.

CONCEPTUAL SYSTEM DESIGN | 59

►

Task 11: Measure quality of service

Measuring quality of service refers to the City’s capacity to gather feedback data about the efficacy of its
geospatial technologies. The Assistant Director of GIS should measure satisfaction levels annually using an
online questionnaire and feedback at User Group meetings. This should be reported to the Steering Committee.
►

Task 12: Identify GIS authority and clear lines of responsibility

A line of responsibility describes the vertical chain of liability and authority in the City. In common-sense
terms, a line of responsibility formally lays out who is responsible for what and to whom. The City should
create clear roles and responsibilities, notifying all GIS users of those roles and responsibilities.
►

Task 13 Develop an annual detailed GIS work plan

A work plan proposes the schedule and budgeting for a specific project. The work plan associated with a
GIS initiative should be updated on an annual basis to reflect the evolving needs and priorities of a GIS
enterprise organization. The Assistant Director of GIS should create and maintain an annual GIS work plan that
details all departmental support.
►

Task 14: Nurture a culture of collaboration among stakeholders

A culture of collaboration refers to an attitude that is expressed by stakeholders in their relationships to
one another, as it pertains to an enterprise GIS. The GIS Division should focus on enabling and nurturing a
culture of collaboration among stakeholders.
►

Task 15: Alignment with City’s overall vision, goals, and objectives (Resilience Strategy)

The enterprise GIS needs to be aligned with the City’s vision, goals, and objectives. The Assistant Director
of GIS should review the City’s overall mission, goals, and objectives annually and with the idea of trying to align
the GIS accordingly. This should manifest itself as an annual alignment report.
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1
INTRODUCTION
This chapter reviews the City of Wilmington’s existing spatial data layers, best practices for database design,
provides a basic analysis of existing key base layers, recommends best practices for sharing GIS data with
the Public, and examines GIS policies and procedures. Data is the cornerstone of an enterprise GIS and
providing high-quality well-maintained data to end users is critical to the success of GIS growth.
Benchmarking results for data at the City are below. The chart summarizes various components that should
be considered for an enterprise GIS. Each of these components should be revisited annually as key
performance indicators (KPIs).

City of Wilmington Key Performance Indicators

CONCEPTUAL SYSTEM DESIGN | 61

The KPIs were derived from information gathered via phone and on-site interviews. Key findings are as
follows:
City of Wilmington Data and Database Findings
The City currently maintains a comprehensive Master Data List (MDL).
Metadata needs to be developed for all GIS data.
Critical base layers (parcels, centerlines, address points, aerials) are relatively complete and heavily used.
The City should consider migrating to a standard geodatabase design (e.g. LGIM).
Data creation procedures should be created and then followed by staff.
The City does have a substantial central repository of GIS data available to end users.
The City has a wealth of GIS data and needs to leverage the data more fully with a variety of applications.
Data rich but application poor.
Standard Operating Procedures need to be developed for maintaining metadata and key data layers.

With regards to the above findings, this chapter will focus on recommendations as to database design, data
update and maintenance, and the analysis of key data and base map layers. Base map data are geospatial
data that represent key geographic features within a specific area; these features are the foundation upon
which other geospatial data can be overlain. A base map can be defined differently, depending on
organizational needs. For some organizations, a base map may be simply land ownership boundaries, while
for other organizations it may be a multi-layered compilation of geospatial data including various layers
such as roads, rivers, lakes, wetlands, topographic contours, land use, land cover, land ownership
boundaries, and other geographic, demographic, and political boundary information. For local
governments, such as Wilmington, a base map typically is comprised of several primary base map layers as
follows:
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Wilmington primary base layers:
1. Tax Assessment Parcels
2. Orthophotography
3. Street Centerlines
4. Address Points
The base layers are used to create a variety of maps for both organizational and public use. In addition,
these layers can be used in GIS applications to effectively manage and coordinate several City functions,
including land use management and planning, transportation routing, emergency management services,
public works/utility operations, and a variety of other applications that rely on these layers for reference
and spatial analysis.
The successful deployment of comprehensive base map datasets requires careful planning and
consideration of both proposed and anticipated uses.

Technological developments and advanced

applications that can affect these considerations include:
•

Controlled digital aerial imagery

•

Planimetric feature overlays (rivers and lakes, utility features, sidewalks and roadway edge-ofpavement, building footprints, etc.)

•

Cadastral data layers (parcels, rights-of-way, zoning, easements and other encumbrances)

•

Emergency vehicle location and routing through real-time GPS tracking

Subsequent attempts to accommodate unanticipated data and/or application needs, which are dependent
upon or associated with the quality and accuracy of the original base map, can be extraordinarily timeconsuming and cost-prohibitive. As such, issues related to base map dataset accuracy, precision, currency,
and resolution are critical.
A focus of several portions of this chapter will be the analysis of all the data sets in regards to updating
responsibilities and categorization. A detailed focus will be given to critical base layers, including their
history and status, as well as recommendations for future use with regards to Wilmington’s GIS initiative.
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DATA LAYER MAINTENANCE & ORGANIZATION
Included further in this document is a Master Data List (MDL). The MDL is a compilation of data gathered
during the needs analysis, on-site interview phase, information provided directly by the City, and document
review process. This MDL represents GIS data layers that are or should be, available to City departments
via the Citywide enterprise GIS.
Various departments have the potential for being responsible for maintaining one or several GIS layers for
the entire enterprise GIS. Careful consideration should be given to current shared roles and responsibilities
of maintaining current data layers. Coordination of future GIS data custodial duties should be managed
through GIS staff. The MDL has been further expanded to identify who should maintain the data sets and
the recommended frequency of these database updates. In addition, there is a recommended datagrouping category in the table. This column suggests a logical grouping of data into major categories to
simplify data storage and retrieval.

Database Design
Proper design of the enterprise GIS database is critical to effectively support
organization data needs, applications, data maintenance and update, and
data security. The City currently maintains GIS data in the SDE environment.
However, some departments are still maintaining and storing data locally.
The City’s SDE database design is “homegrown” and has been developed
over time to accommodate various business requirements on an as-needed
basis. It is not a standardized design and this can cause data redundancy,
inefficiencies, and prevent the City from directly utilizing free resources such
as ArcGIS for Local Governments.
It is recommended that the majority of feature classes be placed in feature datasets. A feature dataset is
a collection of related feature classes that share a common coordinate system. Feature datasets are used
to spatially or thematically integrate related feature classes. Their primary purpose is for organizing related
feature classes into a common dataset for building the following:
•

Topology;

•

A network dataset;

•

A terrain dataset;
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•

A geometric network;

•

A parcel fabric.

Additionally, feature datasets can be used to:
•

Organize thematically related feature classes,

•

Organize data access based on database privileges,

•

Organize features classes for data sharing.

The LGIM contains a variety of logically defined feature datasets and feature classes that are common to
most local government’s spatial data needs. Data that are migrated into the LGIM should be matched as
closely as possible to the representative feature class in the LGIM design (LGIM metadata is useful in making
this determination). This is especially important when using the LGIM in conjunction with ArcGIS for Local
Government. The LGIM can and should be modified to fit the specific needs of Wilmington. Customizations
to the LGIM or the Esri Water Utilities schema (see description below) are acceptable as long as none of
the original schema is deleted.

An example of this follows using the existing stormwater layer

“StormwaterPipe” and showing how this data is mapped to the Esri Water Utilities schema and the use of
customizations.

Feature Class Mapping to new Schema

In the above graphic, the original data layer contains both culverts and pipes and the features are separated
accordingly into the destination feature classes. Following shows how the attribute fields would be mapped
in this example specific to creating the “swGravityMain” feature class:
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Source Attributes
UPINVERTDEPTH
UPINVUNRELIABLE
DNINVERTDEPTH
DNINVUNRELIABLE
PIPE_SHP
PIPEMATERIAL
PIPEDIAMETER
HEIGHT
WIDTH
NUM_PIPES
UPEND_CONDITION
UPEND_INACCESSIBLE
UPEND_COMMENTS
UPEND_STNDRDCOMMENTS
DNEND_CONDITION
DNEND_INACCESSIBLE
DNEND_COMMENTS
DNEND_STNDRDCOMMENTS
MAPDATE
CONSTR_DATE
CONNECTIVITY
INVENTORY_STATUS

Destination Attributes
UPELEV
custom
DOWNELEV
custom
MAINSHAPE
MATERIAL
DIAMETER
custom
custom
custom
custom
custom
custom
custom
custom
custom
custom
custom
custom
INSTALLDATE
custom
custom

In the above table, fields shaded green have a direct match between source attributes and destination
attributes in the Water Utilities schema. Fields shaded in gray would be considered custom attributes and
would need to be created in the destination schema prior to data migration. This would allow the City to
retain all original attributes (if desired) in the new database schema. This same approach can be applied
when migrating data to the LGIM.
The LGIM connects silos of information in an organization and integrates processes across typical
government departments. It helps provide for more effective operations, better communication, saves
time and money and engages citizens in more meaningful ways. In addition, it also supports data sharing
between local governments and regional, state, and federal agencies. Following are the feature datasets
defined by the LGIM:
•

Address

•

CadastralReference

•

AdministrativeArea

•

Elevation

•

AssessmentInformation

•

EmergencyOperations
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•

FacilitiesStreets

•

ParcelPublishing

•

FireServiceOperations

•

PublicSafetyPlanning

•

InfrastructureOperations

•

ReferenceData

•

ParcelEditing

As of early 2017, water utilities are no longer a part of the LGIM and have instead been placed into the
Water Utility geodatabase schema with the following feature datasets:
•

SewerStormwater (maintained by Cape Fear Public Utilities)

•

Stormwater

•

WaterDistribution (maintained by Cape Fear Public Utilities)

Furthermore, Esri will be releasing the “Utility Network” this year which will totally redesign how water
utilities are stored and maintained in the Esri environment and will deploy it exclusively on the ArcGIS Pro
desktop environment. The Utility Network will contain new water data models, vastly improved editing
capabilities, and will provide extensive cross platform support.

ArcGIS for Local Government
ArcGIS for Local Government (AG4LG) is the name of an
initiative and resource that allows organizations to
rapidly deploy and exploit GIS technologies in support of
their daily government activities. AG4LG contains a set
of predefined GIS schema (the LGIM), data dictionaries,
base maps and applications (desktop, mobile, and web),
all built on a common data model and designed to work
together, among and between departments and agencies, and across an assortment of platforms. In
addition to the deployment efficiencies, the ArcGIS for Local Government maps, applications, and
information model are available at no cost to ArcGIS users.
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The key to AG4LG’s efficiency is its central information
model. The LGIM supports a series of foundation layers
and enterprise information tables which support
streamlining government operations, encouraging
efficient communications and collaboration. The
centralized and standardized data model design fosters
rapid deployment, business process integration, and
data sharing.

It is recommended that Wilmington

implements the ArcGIS for Local Government

Example ArcGIS for Local Government Application

Information Model and begin to utilize AG4LG
applications. This will require a thorough database design process that examines each of the existing layers
to determine the best path for them to be ported to the LGIM. Additionally, the implementation of the
LGIM and AG4LG helps the City in regards to sustainability. If there is staff turnover, new staff will be able
to quickly understand the data model and data thus preserving the GIS investment.
Recently, a City in North Carolina found themselves scrambling to recover from losing the lead GIS staff
person at the City. This person held all the knowledge regarding data management practices, workflows,
and connections with the County FTP site. Although this staff person provided a two-week notice, the City
was not able to garner all the key information needed during that timeframe and had to bring in outside
resources to fill in the gaps and put the GIS puzzle back together. Within each of the components of this
plan it is important to have succession planning and best business practices in place to ensure sustainability
moving forward. By deploying a standardized database, such as the LGIM, and off-the-shelf applications
from Esri, the City will help protect itself against staff turnover. New hires to either replace lost staff or to
expand the GIS team at the City will likely be familiar with the LGIM and Esri maps and apps. Should the
City move to the LGIM and more off-the-shelf applications from Esri, they will be able quickly recover from
a staffing change and not lose critical time regarding maintaining and growing the City’s enterprise GIS
program.
The Master Data List in the next section provides a list of existing and recommended data that would need
to be migrated to the LGIM if the City chooses to adopt that data model.
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2
MASTER DATA LIST
The following is the MDL table. Each layer listed was derived from information shared by the City. The
legend below describes each of the columns in the MDL table. The MDL takes the list of existing and
recommended data layers and recommends their logical location within the LGIM. Additionally, it
addresses who should be the data custodian.

Legend
The following describes the suggested grouping of the data layers identified in the needs assessment and
summarized in the MDL table:

Data Layer

This column identifies the data layer by name. The data layer is the GIS thematic data
that is being described. The name of the layer or description of the layer is placed in
this column.

Creation Methodology

This column describes how the layer was, or is, anticipated being created.

Recommended Update
Division or Individual

This field outlines the division or individual that is anticipated to maintain or develop
the data layer during and after full implementation of the City-wide enterprise GIS.
Development of new recommended layers will be prioritized for each year of the
Strategic Implementation Plan.

Layer Status

Layer state of existence defined as follows:

Existing

These layers currently exist within the City’s GIS.

Recommended

These layers are recommended for development or procurement, based on
departmental and enterprise needs. These data layers will help support existing
business procedures or will complement other GIS data sets that are already existing
and in use by the City. Costs associated with these recommended layers will be based
on general estimates – actual cost may vary.

Partial

These layers currently exist in an incomplete or outdated state
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Recommended Grouping

This field outlines logical grouping of layers “features” into different feature datasets
within the Enterprise Database. These groupings are based on the data structure
defined by Esri’s Local Government Information Model (LGIM) and by Esri’s Water
Utilities Data Model. A system like this should be used for the Published Enterprise
Database.

Address

This dataset contains point address features such as the site address and other feature
classes required for the administration of address information.

Administrative Area

This dataset contains municipal, school and other related administrative or
jurisdictional boundaries.

Assessment Information

This dataset contains a series of assessment operational layers derived from the
integration of GIS and CAMA/Tax systems including tax districts.

Cadastral Reference

This dataset contains a series of features used to describe the cadastral reference
system (PLSS, Control, etc.).

Demography

This dataset contains a collection of features used to report information about human
geography including census blocks and tracts.

Elevation

This dataset contains a collection of features that describe the physical terrain including
spot elevations and elevation contours.

Emergency Operations

Support data including evacuation areas, damage assessments, access points, etc.

Facilities Streets

Various facilities associated with streets including streets, buildings, curbs, ramps,
guard rails, poles, trees, etc.

Fire Service Operations

Collection of features used by fire service professionals to preserve life, property, and
promote public safety.

Infrastructure Operations

This dataset contains a collection of features used to capture public infrastructure
operations information.

Land Use Operations

Data includes code violations, permits, work orders, and code violation cases.

Land Use Planning

This dataset contains a collection of features used to inventory land use patterns
including flood zones, current and proposed land uses, and zoning.

Law Enforcement Operations

This dataset contains a collection of features used by law enforcement professionals to
protect life, property, and promote public safety.
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Parcel Editing

This dataset contains a series of features used to manage land records information.
Subs, condos, lots, tax parcels, and encumbrances are managed in a parcel fabric.

Parcel Publishing

Published parcel data including tax parcels, encumbrances, and blocks.

Raster Data

External to the LGIM and stored in a separate geodatabase. Raster imagery such as
aerial photography, satellite imagery and LiDAR, and GIS grids and surfaces.

Public Safety Planning

Data including emergency facility locations, special events, and historic damage
assessments.

Reference Data

This dataset contains a collection of features that provide geographic context in a
community including building footprints, street centerlines, soils, vegetation, and
water bodies.

Custom FD

Custom feature dataset created to accommodate unique data

Automated

Data created through an automated routine

Imaging System

System used to store scanned documents and other image data

Esri Water Utility Model Groupings

Sewer Stormwater

This dataset contains a collection of features that represent the separated and
combined sewer features in a community including gravity mains, manholes, lateral
lines, clean outs, etc.

Stormwater

This dataset contains a collection of features that represent the stormwater network
in a community including gravity mains, inlets, culverts, manholes, etc.

Water Distribution

This dataset contains a collection of features that represent the water distribution
network in a community including pressurized mains, valves, hydrants, etc.

Recommended Update
Frequency

This Column provides a recommended minimum of how often these data layers should
be updated. In order to have an accurate and up to date GIS, layers must be updated
on a set schedule. This is provided as a guideline on updating the listed data layers.

Daily

These layers should be updated on a Daily basis; mostly these are automated layers
from other databases or applications.

Weekly

These layers are recommended to be updated or checked for updates on a Weekly
basis.
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Monthly

These layers are recommended to be updated or checked for updates on a Monthly
basis.

Quarterly

These layers are recommended to be updated or checked for updates on a Quarterly
basis.

Yearly

These layers are recommended to be updated or checked for updates on a Yearly basis.
All layers that are not updated within a year should be checked for updated or updated
at least once a year.

As Needed

These layers are updated based on an As Needed basis. Many of these layers maybe
updated daily or weekly. Many of these layers are high use layers.

Automated

This layer will be mined out of an existing database.
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Master Data List:
Citywide Base Data

Data Layer

Creation
Methodology
(if existing
layer,
continue
obtaining
from current
source unless
otherwise
noted)

Recommended
Update
Department

Recommended
LGIM or Water
Utility Model
Grouping

Existing or
Desired?

Recommended
Update Frequency (if
existing layer, update
frequency is as
needed)

Parcels

Maintained
and provided
by New
Hanover
County

New Hanover
County

Parcel
Publishing

Existing

Weekly

Aerial
Photography

Color aerials
flown every
four years.

Provided by
State of North
Carolina on a 4year cycle

Raster

Existing

4 year cycle

Street
Centerlines

Heads up
digitizing on
screen.
Maintained
jointly with
New Hanover
County.

IT/GIS

Reference Data

Existing

Daily

Address
Points

Heads up
digitizing on
screen.
Maintained
jointly with
New Hanover
County.

IT/GIS

Address

Existing

Daily
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Citywide Data Layers

Data Layer

airport
Alleyways
AnnexAreas
anno_tax
AreasOfOpportunity
As-builts
athleticFieldsCourts
Automated External
Defibrillators
Beer/Wine Permit
Holders
Billboards
BrickStreet
brownfields
Brunswick\Brunswic
kBoundary
Brunswick\brunswic
kMuni
Brunswick\brunswic
kRoads
Brunswick\CensusBl
kGrp019
buildings
business
Caper Reports
Capital
Improvement
Projects (multiple
layers)
CBDheightBlocks
CcityProperties
censusBlock2010
censusBlockGroup2
010
censusTract2010
Chapter 19
Litigations

Creation
Methodology (if
existing data,
continue
obtaining from
current source
unless otherwise
noted)

Recommended
Update
Department

Existing Data
Digitize on screen
Existing Data
Existing Data
Existing Data
Scan and link
Existing Data

IT/GIS
Engineering
IT/GIS
NHC Tax
PDT
IT/GIS
IT/GIS

Geocode
Data Integration /
Geocode
Existing Data
Existing Data
Existing Data

Recommended
LGIM or Water
Utility Model
Grouping

Existing or
Recommended
?

Recommended
Update Frequency (if
existing layer, update
frequency is as
needed)

Existing
Existing
Existing
Existing
Existing
Recommended
Existing

As needed
As needed
As needed
As needed
As needed
As needed
As needed

IT/GIS

ReferenceData
ReferenceData
LandusePlanning
Custom FD
LandUsePlanning
Imaging System
Custom FD
PublicSafetyPlan
ning

Recommended

Monthly

IT/GIS
PDT
Engineering
PDT

Custom FD
ReferenceData
ReferenceData
LandUsePlanning

Recommended
Existing
Existing
Existing

Automated
As needed
As needed
As needed

Existing Data

IT/GIS

Custom FD

Existing

As needed

Existing Data

IT/GIS

Custom FD

Existing

As needed

Existing Data

IT/GIS

Custom FD

Existing

As needed

Existing Data
Existing Data
Existing Data

Custom FD
ReferenceData
LandUsePlanning

Existing
Existing
Existing

As needed
As needed
As needed

Obtain from source

IT/GIS
IT/GIS
IT/GIS
Community
Services

Custom FD

Recommended

As needed

Existing Data
Existing Data
Existing Data
Existing Data

Various
IT/GIS
IT/GIS
IT/GIS

Custom FD
Custom FD
LandusePlanning
Demography

Existing
Existing
Existing
Existing

As needed
As needed
As needed
As needed

Existing Data
Existing Data
Data Integration /
Geocode

IT/GIS
IT/GIS

Demography
Demography

Existing
Existing

As needed
As needed

IT/GIS

Custom FD

Recommended

Weekly
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Data Layer

City Leases
City Owned Asset
Details
cityBuildings

Creation
Methodology (if
existing data,
continue
obtaining from
current source
unless otherwise
noted)
Data Integration /
Parcels
Extract from source
/ CMMS
Existing Data

Recommended
Update Frequency (if
existing layer, update
frequency is as
needed)

Recommended
Update
Department

Recommended
LGIM or Water
Utility Model
Grouping

Existing or
Recommended
?

IT/GIS

LandUsePlanning

Recommended

Monthly

IT/GIS
IT/GIS

Recommended
Existing

As needed
As needed

Existing

As needed

Existing Data
Data Integration /
Geocode
Existing Data
Data Integration /
Geocode
Data Integration /
Geocode
Existing Data

IT/GIS

Custom FD
ReferenceData
AdministrativeAr
ea

IT/GIS
PDT

Custom FD
LandusePlanning

Recommended
Existing

Daily
As needed

IT/GIS

Custom FD

Recommended

Weekly

IT/GIS
PDT

Custom FD
LandUsePlanning

Recommended
Existing

Weekly
As needed

Existing Data
Existing Data
Existing Data
Existing Data
Existing Data

PDT
PDT
Engineering
PDT
IT/GIS

LandUsePlanning
Custom FD
FacilitiesStreets
ReferenceData
ReferenceData

Existing
Existing
Existing
Existing
Existing

As needed
As needed
As needed
As needed
As needed

Existing Data
Existing Data
Existing Data
Existing Data

PDT
IT/GIS
IT/GIS
IT/GIS

LandusePlanning
ReferenceData
ParcelPublishing
ParcelPublishing

Existing
Existing
Existing
Existing

As needed
As needed
As needed
As needed

Data Integration /
Geocode
Digitize on screen
Existing Data
Existing Data

IT/GIS
IT/GIS
IT/GIS
IT/GIS

Recommended
Recommended
Existing
Existing

Monthly
Weekly
As needed
As needed

Existing Data

Fire

Existing

As needed

fireBuildings
fireBusinesses2017a
pr

Existing Data

Fire

Existing

As needed

Existing Data

Fire

Existing

As needed

fireGeoprox

Existing Data

NHC 911

Custom FD
Custom FD
ReferenceData
Custom FD
FireServiceOpera
tions
FireServiceOpera
tions
FireServiceOpera
tions
FireServiceOpera
tions

Existing

As needed

cityLimit
Code Enforcement
Citations
codeDist
Condemnations
Consent
Judgements
ContinuationArrows
CorridorsAndCompl
eteStreets
Counties_WMPO
Curbs
dayCare
designatedStreams
developmentPrelim
PT
DWQ_StreamClass
Easement_Area
easements
Employee
Distribution by
Building
Encroachments
FestivalPolygon
fiber
fireAddressCanvassi
ng
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Creation
Methodology (if
existing data,
continue
obtaining from
current source
unless otherwise
noted)

Recommended
Update
Department

fireHydrantInspectio
nAreas

Existing Data

Fire

fireHydrants

Existing Data

Fire

fireHydrantStations
firePreIncidentBldgS
urvey
firePreIncidentFeatu
rePts

Existing Data

Fire

Existing Data

Fire

Existing Data

Fire

firePrevention

Existing Data

Fire

firePrimaryDistricts

Existing Data

Fire

fireStations

Existing Data

Fire

fireStationsClosed

Existing Data

Fire

fireStationsNHC

Existing Data

Fire

fireZones

Existing Data

Fire

firm

Existing Data

FEMA

firm2014

Existing Data

FEMA

firmOld
functionalClass
Grant Project
Locations
GreenConnections
GroupHomeAreas
GroupHomePoints
HeartOfWilmBound
aries
HeritageTreeAreas
HeritageTreeLines
HeritageTreePoints
HistoricalTrafficCou
ntData

Existing Data
Existing Data
Data Integration /
Geocode
Existing Data
Existing Data
Existing Data

FEMA
PDT

FireServiceOpera
tions
WaterDistributio
n
FireServiceOpera
tions
FireServiceOpera
tions
FireServiceOpera
tions
FireServiceOpera
tions
FireServiceOpera
tions
FireServiceOpera
tions
FireServiceOpera
tions
FireServiceOpera
tions
FireServiceOpera
tions
PublicSafetyPlan
ning
PublicSafetyPlan
ning
PublicSafetyPlan
ning
LandUsePlanning

IT/GIS
PDT
PDT
PDT

Existing Data
Existing Data
Existing Data
Existing Data
Existing Data

Data Layer

Recommended
LGIM or Water
Utility Model
Grouping

Existing or
Recommended
?

Recommended
Update Frequency (if
existing layer, update
frequency is as
needed)

Existing

As needed

Existing

As needed

Existing

As needed

Existing

As needed

Existing

As needed

Existing

As needed

Existing

As needed

Existing

As needed

Existing

As needed

Existing

As needed

Existing

As needed

Existing

As needed

Existing

As needed

Existing
Existing

As needed
As needed

Custom FD
LandUsePlanning
LandUsePlanning
LandUsePlanning

Recommended
Existing
Existing
Existing

Automated
As needed
As needed
As needed

PDT
PDT
PDT
PDT

LandUsePlanning
LandUsePlanning
LandUsePlanning
LandUsePlanning

Existing
Existing
Existing
Existing

As needed
As needed
As needed
As needed

WMPO

Custom FD

Existing

As needed
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Creation
Methodology (if
existing data,
continue
obtaining from
current source
unless otherwise
noted)

Recommended
Update
Department

HistoricDesignatedL
andmarks
HistoricDistricts

Existing Data
Existing Data

PDT
PDT

HolidayParadePT

Existing Data

IT/GIS

HolidayParadeRoute
hydro
hydroLine
Impervious Surfaces
Incidents Related to
Wilmington
Infrastructure
Intersection Plans
Key Personnel
Locations

Existing Data
Existing Data
Existing Data
Existing Data

lawBeat

Existing Data

NHC 911

lawDistrict

Existing Data

NHC 911

lawReport

Existing Data
Obtain from
Finance system
Data Integration /
Geocode
Data Integration /
Geocode
Data Integration /
Geocode
Existing Data
Existing Data
Existing Data

Data Layer

Lien Information
Lien Locations
Litigations (internal)
Loan Locations
majorRoads
MetersPanels
MixedUseCenters
MixedUseCentersPo
ints
Monthly Workplace
Inspections
Municipal_Boundari
es_WMPO
nationalRegister
neighborhoods

Recommended
LGIM or Water
Utility Model
Grouping

Existing or
Recommended
?

Recommended
Update Frequency (if
existing layer, update
frequency is as
needed)

Existing
Existing

As needed
As needed

Existing

As needed

IT/GIS
IT/GIS
IT/GIS
Public Services

LandusePlanning
LandusePlanning
PublicSafetyPlan
ning
PublicSafetyPlan
ning
ReferenceData
ReferenceData
ReferenceData

Existing
Existing
Existing
Existing

As needed
As needed
As needed
As needed

IT/GIS
IT/GIS

Custom FD
Imaging System

Recommended
Recommended

Automated
As needed

IT/GIS

Recommended

Automated

Existing

As needed

Existing

As needed

NHC 911

Custom FD
LawEnforcement
Operations
LawEnforcement
Operations
LawEnforcement
Operations

Existing

As needed

IT/GIS

Custom FD

Recommended

Automated

IT/GIS

Custom FD

Recommended

Automated

IT/GIS

Custom FD

Recommended

Weekly

IT/GIS
IT/GIS
PDT
PDT

Custom FD
ReferenceData
FacilitiesStreets
LandUsePlanning

Recommended
Existing
Existing
Existing

Automated
As needed
As needed
As needed

Existing Data
Data Integration /
Geocode

PDT

LandUsePlanning

Existing

As needed

IT/GIS

Custom FD

Recommended

Monthly

Existing Data
Existing Data
Existing Data

PDT
PDT
PDT

Custom FD
LandusePlanning
LandusePlanning

Existing
Existing
Existing

As needed
As needed
As needed

Data Integration /
Geocode
Scan and link
Data Integration /
Geocode
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Data Layer

NHCboundary
NHCinspections
(multiple layers)
Nuisance Violations
Open Litigations
OTSMultiwayStops
OTSOneWayStreets
OTSOneWayStreets
Directionals
OTSSignals
overlayDistricts
Owner Occupied
Properties
Park Assets
(multiple layers)
parking
Parking Camera Live
Feeds
Parking Camera
Locations

Creation
Methodology (if
existing data,
continue
obtaining from
current source
unless otherwise
noted)

Recommended
Update
Department

Existing Data

IT/GIS

Administrative
Area

Existing

As needed

Existing Data
Data Integration /
Geocode
Data Integration /
Geocode
Existing Data
Existing Data

NHC GIS

Custom FD

Existing

As needed

IT/GIS

Custom FD

Recommended

Weekly

IT/GIS
PDT
PDT

Custom FD
ReferenceData
ReferenceData

Recommended
Existing
Existing

Weekly
As needed
As needed

Existing Data
Existing Data
Existing Data
Data Integration /
Parcels
Field data
collection
Existing Data

ReferenceData
ReferenceData
LandUsePlanning

Existing
Existing
Existing

As needed
As needed
As needed

LandUsePlanning

Recommended

Weekly

Custom FD
FacilitiesStreets

Recommended
Existing

As needed
As needed

Automated

Recommended

Automated

FacilitiesStreets
LawEnforcement
Operations

Recommended

Monthly

Recommended

Automated

FacilitiesStreets

Recommended

Monthly

Custom FD

Existing

As needed

Custom FD

Existing

As needed

Recommended
LGIM or Water
Utility Model
Grouping

Existing or
Recommended
?

Recommended
Update Frequency (if
existing layer, update
frequency is as
needed)

Parking Meters

Integration with T2
Digitize on screen /
GPS

Parks

Existing Data

ParksPoint
Pedestrian Bike
Facilities (multiple
layers)
Pender\CensusBlkGr
p141
Pender\parcelsPend
er
Pender\penderBoun
dary

Existing Data

PDT
PDT
PDT
Community
Services
Parks and
Recreation
Public Services
Economic
Development
Economic
Development
Economic
Development
Economic
Development
Parks and
Recreation or
IT/GIS
Parks and
Recreation

Existing Data

PDT

ReferenceData

Existing

As needed

Existing Data

Pender Co

Custom FD

Existing

As needed

Existing Data

Pender Co

Custom FD

Existing

As needed

Existing Data

Pender Co

Custom FD

Existing

As needed

Parking Citations

Data Integration
Digitize on screen /
GPS
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Data Layer

Pender\penderRoad
s
PlanningAreas
PlanningAreasComp
publicHousing
railActive
RecyclingAreas
RemovedStreetLight
s
RoadPaving
ROWpoly
schools
Security System
Access
*Sewer (multiple
layers)
SpeedHumps
StMaintGrid
StMaintZone
*Stormwater
(multiple layers)
StreetLights
StreetRehabHIstory
subneighborhoods
SurveyMonuments
Tax Collection
telecomSites
Third Party Assets
topo
topo2007LIDAR
transCorridors
TransitHubs
TransitHubsPoints
TransitRoutes
UNCWparkingEnforc
ementArea
UNCWpoliceDist

Creation
Methodology (if
existing data,
continue
obtaining from
current source
unless otherwise
noted)

Recommended
Update Frequency (if
existing layer, update
frequency is as
needed)

Recommended
Update
Department

Recommended
LGIM or Water
Utility Model
Grouping

Existing or
Recommended
?

Existing Data
Existing Data
Existing Data
Existing Data
Existing Data
Existing Data

Pender Co
PDT
PDT
PDT
IT/GIS
Public Services

Custom FD
LandUsePlanning
LandUsePlanning
LandusePlanning
ReferenceData
ReferenceData

Existing
Existing
Existing
Existing
Existing
Existing

As needed
As needed
As needed
As needed
As needed
As needed

Existing Data
Existing Data
Existing Data
Existing Data

PDT
Engineering
IT/GIS
IT/GIS

FacilitiesStreets
FacilitiesStreets
ParcelPublishing
ReferenceData

Existing
Existing
Existing
Existing

As needed
As needed
As needed
As needed

Obtain from source

IT/GIS

Recommended

Monthly

Existing Data
Existing Data
Existing Data
Existing Data

CFPUA
PDT
PDT
PDT

Existing
Existing
Existing
Existing

As needed
As needed
As needed
As needed

Existing Data
Existing Data
Existing Data
Existing Data

Public Services
PDT
Engineering
PDT

Existing
Existing
Existing
Existing

As needed
As needed
As needed
As needed

Existing Data
Extract from CAMA
/ Parcels
Existing Data
Obtain from source
Existing Data
Existing Data
Existing Data
Existing Data
Existing Data
Existing Data

IT/GIS

Custom FD
SewerStormwate
r
FacilitiesStreets
ReferenceData
ReferenceData
Stormwater /
Custom FD
FacilitiesStreets
FacilitiesStreets
LandusePlanning
CadastralReferen
ce

Existing

As needed

IT/GIS
IT/GIS
IT/GIS
IT/GIS
IT/GIS
IT/GIS
PDT
PDT
PDT

Custom FD
ReferenceData
Custom FD
Elevation
Elevation
LandusePlanning
LandUsePlanning
LandUsePlanning
LandUsePlanning

Recommended
Existing
Recommended
Existing
Existing
Existing
Existing
Existing
Existing

As needed
As needed
As needed
As needed
As needed
As needed
As needed
As needed
As needed

Existing Data
Existing Data

IT/GIS
IT/GIS

Custom FD
Custom FD

Existing
Existing

As needed
As needed
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Data Layer

Utility Availability
Vacant Parcels
*Water (multiple
layers)
WaterAccessPoints
WAVEtransitRoutes
wetlands
WMPO_TrafficCoun
ts
WMPOBoundary
WMPOLocalFunctio
nalClassification
WMPORoads
Workforce Injury
Locations
zipcode
ZoneAnno
zoneByCase
ZoningEnforcement
Districts

Creation
Methodology (if
existing data,
continue
obtaining from
current source
unless otherwise
noted)

Recommended
Update
Department

Data Integration
Data Integration /
Parcels

IT/GIS
Community
Services

Existing Data
Existing Data
Existing Data
Existing Data

Recommended
Update Frequency (if
existing layer, update
frequency is as
needed)

Recommended
LGIM or Water
Utility Model
Grouping

Existing or
Recommended
?

ReferenceData

Recommended

Automated

Recommended

Weekly

CFPUA
PDT
IT/GIS
PDT

LandUsePlanning
WaterDistributio
n
LandUsePlanning
ReferenceData
ReferenceData

Existing
Existing
Existing
Existing

As needed
As needed
As needed
As needed

Existing Data
Existing Data

PDT
PDT

Custom FD
Custom FD

Existing
Existing

As needed
As needed

Existing Data
Existing Data
Data Integration /
Geocode
Existing Data
Existing Data
Existing Data

PDT
PDT

Custom FD
Custom FD

Existing
Existing

As needed
As needed

IT/GIS
IT/GIS
PDT
PDT

Custom FD
ReferenceData
LandUsePlanning
LandUsePlanning

Recommended
Existing
Existing
Existing

Automated
As needed
As needed
As needed

Existing Data

PDT

LandUsePlanning

Existing

As needed

*Utility data, such as Stormwater utilities, are typically grouped together in an MDL

The following section contains a data quality review of the City’s key Base Map layers and provides
recommendations (if needed) for their improvement.
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3
BASE MAP LAYERS
This section analyzes key base map layers to determine completeness and accuracy. Recommendations on
how best to improve each base layer are included.

TAX PARCELS
For municipal governments, the use, management, and integration of an accurate and up-to-date parcel
base map is arguably the centerpiece of a GIS effort. Tax parcels represent a core component layer for
modeling land use for Wilmington and provide a substantial basis for developing other base map layers.
Several immediate and long-lasting benefits normally derived from parcel base map layer integration
include:
•

A comprehensive inventory and accounting of all taxable land;

•

Comparisons of deeded and calculated (actual) area;

•

Inventory and determination of Government-owned lands and conveyances;

•

Verification of tax rolls and incorporation of annexations, providing checks-and balances of
appraisal entity records;

•

Provides a strong foundation for control of future growth, zoning, business licensing, land
development, and population forecasting; and

•

Fosters closer cooperation with other local governmental entities.

Some of the more tangible and practical benefits emerging from the parcel base map layer include:
•

Mailing lists and affected property owner notifications;

•

Improved Public Safety response and emergency evacuation planning;

•

Readily available property ownership information;

•

Property valuations and City service expansion/prioritization;

•

Floodway management and building code enforcement; and

•

Creation of map books and atlases.
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History and Current Status
The City of Wilmington obtains its parcel data on a regular basis from New Hanover County. Updates are
run no less than once per month but can be run more frequently as needed or upon specific request. The
parcel data comes with limited attributes so the City joins the parcels to the Assessor’s data (CAMA) to
extract various ownership and property assessment fields. The data is then made available in the City’s
GIS.
The existing parcel layer provided by the City consists of
105,526 tax parcels.

Various fields exist in the parcel

data including:
•

PIN – parcel identification number

•

PARDAT_TAXYR – tax year

•

ADRNO – site address number

•

UNITNO – unit number

•

ADRSTR – address street

•

ADRDIR – address direction

•

CITYNAME – city name

•

OWN1 – owner name

•

OWNER_NUM – owner address number

•

OWNER_STREET – owner street number

•

OWNER_DIR – owner street direction

•

OWNER_UNITINFO – owner unit number

•

OWNER_CITY – owner city name

•

OWNER_ZIP – owner zip code

In addition, various assessment fields exist for land use classification, appraisal tax year, appraised values
for buildings and land, sale date, sale price, and legal description.
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Topology was built for the parcel data and the following was identified:
•

Topology could not be built for overlapping polygons – the process failed. This sometimes results
when there are an excessive number of overlapping or stacked polygons.

Topology Validation Error

•

Topology was built for polygons with gaps and several
errors were identified that should be corrected as seen
in the following graphics.

Example Showing 3 Stacked Polygons

Topology Errors – Polygon Gaps
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In addition to checking for topology errors, GTG also used the ArcGIS Data Reviewer to perform various
quality control checks on the parcel data. Following are the checks that were run and their results:
•

Invalid Geometry – 0 results
o

•

Multipart Polygon – 1,751 results
o

•

Finds polygons that have more than one part or which contain a hole

Duplicate Geometry – 12,942 results
o

•

Locates invalid features including: empty, nothing, not simple, and has an empty envelope

Locates geometrically identical polygons, i.e. stacked polygons

Unnecessary Polygon Boundaries – 126 results
o

Finds polygons with shared boundaries where each polygon has identical attributes

Following are examples of the identified errors:

Multipart Polygons
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Duplicate Geometry
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Unnecessary Polygon Boundaries – Polygon Attributes are Identical
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Recommendations

Though the parcel data is maintained by New Hanover County, it is recommended that the City work with
the County to identify and correct any identified errors in the data. Understanding that some of the
identified issues (.e.g. stacked polygons) may be intentional and not considered errors, each of the
identified error conditions should be evaluated and a determination made for resolution of each issue.
Following are some recommendations for the identified issues:
•

Multipart Polygons – Depending on business requirements, these features may be determined
acceptable. Otherwise, each multipart polygon should be “exploded” to create discrete polygon
features.

•

Duplicate Geometry – For stacked parcels representing multi-ownership properties, it is
recommended that the multiple owners be represented in a related table that is linked via a
relationship to a single parcel polygon.

•

Unnecessary Polygon Boundaries – each of these should be reviewed and corrected.

In addition, a topology should be built for the parcels and identified errors corrected.

ORTHOPHOTOGRAPHY
Although both maps and aerial photographs present a “bird's-eye” view of the earth, aerial photographs
are not maps but photographs of the earth. Aerial photographs usually have three types of errors:
•

Distortions caused by irregular terrain,

•

Deformations caused by perspective, and

•

Errors due to slight imperfections in the camera lens.

An “orthophotograph” is a photo that has been corrected for relief displacement and other errors in the
original photo. Unlike an uncorrected aerial photograph, an orthophotograph can be used to measure true
distances and areas because it is an accurate representation of the Earth's surface, having been adjusted
for topographic relief, lens distortion, and camera tilt.
Digital orthophotography can be useful as a backdrop in a GIS. When overlaid with the parcel, street
centerline, or other thematic data, digital orthophotography is a valuable asset to an organization such as
the City of Wilmington. Digital orthophotography is inherently disk-consuming and process-intensive.
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These files can be difficult to manipulate and they have the potential to slow down networks and CPUs
significantly.
LIDAR (Light Detecting and Ranging) is an aerial laser scanning process that is used in conjunction with
airborne GPS (Global Positioning System) to make very precise terrain elevation measurements. The
technology has developed in recent years so that digital elevation models of the ground and those features
above ground can be collected accurately and more quickly than previous methods.

Downtown Wilmington Aerial Photography

History and Status
Beginning in 2010, the state of North Carolina funded the collection of statewide aerial imagery and
distributed high-resolution (6”) color imagery on a county-by-county basis on a planned four-year cycle.
There has been no cost to the local entities for this data. New Hanover County was the beneficiary of this
program in 2010, again in 2012, and is now on a projected 4-year cycle, the latest being 2016. The aerial
imagery provided by the State meets stringent control procedures and is of very high quality. The City
currently has the following years of aerial photography (resolution, color):
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•

1994 (2’, grayscale)

•

1998 (2’, grayscale)

•

2002 (1’, color)

•

2006 (6”, color)

•

2010 (6”, color)

•

2012 (6”, color)

•

2016 (6”, color)

Recommendations
For communities committed to managing existing development and dedicated to long-term planning,
digital orthophotography is a key GIS data element. GTG recommends Wilmington continue to acquire new
aerial photography on a regular basis. It is recommended that Wilmington utilizes orthophotography to
derive and generate new GIS data layers. Many features on the earth’s surface can be detected from the
photography. This allows GIS staff to create and augment data layers in lieu of field work.
In addition, it is recommended that
Wilmington

performs

detection

analysis

change
using

chronologically sequential digital
orthophotographs.

Change

detection analysis can be used to
assess

and

evaluate

physical

changes with regard to physical
geography and land use. New Esri
applications

like

the

Swipe

Example of change detection using orthophotography

Storymap make change detection
easy to accomplish.
As mentioned previously, the City is on a four-year cycle to receive orthophotography and should continue
leveraging this resource through the State. Additionally, there will be times during this four-year period
that more up-to-date imagery is desired. For instance, if a new subdivision or shopping center is completed,
updated imagery would be beneficial to supplement the area of interest in web applications and exhibits.
In these instances, the City should consider the use of drone imagery coupled with Esri’s Drone2Map
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software. The use of drone imaging is increasing rapidly, providing cost-effective solutions compared to
traditional methods. Drones can quickly, easily, and frequently collect images that can be imported into the

Example Drone Imaging
City’s GIS and converted into 2D and even 3D products. An orthomosaic for an area of interest can be
quickly created by stitching multiple drone images together using applications such as Drone2Map. This
technology would enable the City to quickly and easily obtain near real-time imagery for an area of interest.
Many firms offer drone services.

STREET CENTERLINES
Street centerlines rank second only to tax parcels in their versatility for supporting local government
operations. Generally, the centerlines represent the center of a roadway. Some divided highways may be
depicted by two centerlines – one for each direction of travel. Each street is broken into segments starting
and ending at roadway intersections. At each intersection, multiple line segments may meet from multiple
streets. Each segment contains additional information (attributes) such as the name of the street and the
address ranges along that street. Many other attributes may also be stored with this data. Street centerlines
may support a number of important functions within the GIS:
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•

Road name labels

•

Road classification (highway, arterial, surface, etc.) support symbology

•

Address ranges support geocoding

•

Linear Referencing System (LRS) support mile marker geocoding

•

Vehicle routing, when one-way roadways are attributed

•

Drive-time modeling, when speed limits are integrated

History and Status
Countywide street centerline data is stored in New Hanover County’s GIS, but the City and County share
joint maintenance responsibilities for data within their respective jurisdictions. The City has access to the
County’s SDE database and is able to perform edits on the street centerlines directly. New city streets are
added to GIS when a project has completed review and has been released for construction. New Hanover
County similarly updates streets within their jurisdiction. Occasionally, streets are approved for closure. In
such cases, the closed street will be removed from the street network and added to a separate closed
streets layer for historical reference. Similarly, streets are sometimes renamed, and any name changes are
updated in GIS upon approval.
The following are reflected in the street centerlines:
•

The centerlines contain information about
the

road

name,

road

classification,

addressing, and speed limit.
•

Many of the lines were digitized in such a
way that the direction of flow, if one-way,
was captured from the lowest address to
the highest. This is important for proper
address matching and routing.

•

The majority of centerlines were created so
that they are continuous from intersection
to intersection with some exceptions.

Good Direction of Flow

•

The centerlines contain address ranges. Address ranges are required for geocoding.

•

When compared to aerial photography, spatial alignment of the centerlines is good.
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Topology was built for the street centerlines and some dangle errors and one intersection error were
identified (see graphics below).

Dangle Node Errors

Dangle Node and Intersection Errors
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In addition to building topology, the ArcGIS Data Reviewer was
used to identify various errors using the following quality control
checks:
•

Invalid Geometry – 2 results
o

Locates invalid features including: empty, nothing, not
simple, and has an empty envelope

o

Errors identified as “Not Simple”


•

Multipart Line – 2 results
o

•

Finds line features with 2 or more paths

Polyline Closes on Self – 71 results
o

•

Appear to be true curves, likely not errors

Locates lines that self-intersect

Orphan – 3 results
o

Locates lines that are not connected

Following are examples of the identified errors:

Invalid Geometry – Not Simple
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Multipart Line

Polyline Closes on Self
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Orphan Line

Recommendations
Street centerlines are frequently used by local government to provide routing and geocoding capabilities
in support of numerous functions including emergency response. Wilmington’s existing street centerline
data appears to be a high-quality data layer capable of supporting both geocoding and routing functions.
Some potential errors in the data were identified and the following is recommended to further improve
the data:
•

Build topology and correct all topological errors.

•

Use Data Reviewer to run various QC checks and correct identified errors as needed.

•

Use Data Reviewer annually at a minimum. If the City begins to use the network extensively for routing use
Data Reviewer more often.

•

Create unique object IDs for each segment to support related tables and LRS (Linear Referencing System)

•

Create proper road class hierarchy to support def querying of major roads. RDCLASS attribute is insufficient
– its integrity is ruined by design with MEDIAN CROSSING, ACCESS RAMP, PRIVATE, etc. values, which
conflate class with ownership/maintenance and function.

•

Other road-related feature classes (e.g., Powell, streetRehabHistory, pavement condition) that create
duplicative geometry should utilize LRS based off of a single, authoritative Streets feature class.
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ADDRESS POINTS
For years, local governments across North America have been using table database structures to update
and maintain addresses. Organizations often had many disparate address datasets feeding multiple
computer applications. Often entry of this data was not regulated. Therefore, addresses were being
entered free form without any standards. Instead of clean, valid addresses – an addressing nightmare was
created. One city found that they had entered the address for their mall in a database 98 different ways.
This old world method is often cumbersome, allows for error in data entry, and causes difficulty in enforcing
data standards.

The problem with free-form data entry and lack of standards:
Street #

Street Prefix

Street Name

Street Type

St Post Qualifier

Unit #

315

N

Weston

St

Suite

6

North Weston

Street
St

315
315-325

N

Weston

315

N

Weston Street

315

North

Weston

315-317

N

Weston St

315

STE 6
Ste

6
Suite 6

Street

Suite 6
Ste 6

N Weston

St

Ste

6
6

315

N

Weston

Str

Suite

315

North

Weston St

St

Ste 6

Example of one Address entered incorrectly ten different ways
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Street #

Street Prefix

Street Name

Street Type

St Post Qualifier

Unit #

315

N

Weston

St

Ste

6

Example of the same address entered correctly using data standards

Are accurate address points and street centerlines that important?
Why do we need address points that are so accurate? Why are we so concerned with cleaning up the
address database? An organization is often faced with the challenge of accurately mapping the location of
work orders, emergency dispatch, work requests, building permits, and outage calls throughout a city or
county. If an accurate address point layer does not exist, unfavorable results will occur when trying to map
building permits and work requests against that address. Lack of an accurate address point layer will often
result in unmatched records. Your organization will then need to invest additional time and resources
attempting to determine the location of the work orders – or building permits, or outages – manually.

If we have good street centerline data, why do we need an address point layer?
Having an accurate street centerline layer is vital, but relying solely on street centerline data to map
addresses has some limitations. The geocoding (address matching) process with street centerlines uses a
mathematical algorithm to place addresses at an offset along the street centerlines proportionate to the
attributed address range. This results in address points that may or may not be placed next to the correct
structure. If, however, an accurate address point layer is used to match addresses, a much more accurate
placement will be realized.

History and Status
Countywide address point data is stored on New Hanover County’s GIS server. Like street centerlines, the
City and County share joint maintenance responsibilities for data within their respective jurisdictions. The
City has access to the County’s SDE database and is able to perform edits on the address points directly.
New preliminary addresses are added to GIS when a project has completed review and has been released
for construction. Address status is updated to “verified” when a certificate of occupancy is issued. Field
verification of addresses is frequently required when available records cannot confirm the existence of an
address. Addresses are generally well placed at the center of each associated structure and contain
appropriate address attributes.
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Multi-dwelling units (MDU) are not consistently addressed correctly with a separate address point for each
unit. Complete addressing of MDUs is needed to provide a more accurate representation of the address
data and can also improve response times for emergency first responders and provide better results for
address matching.

Properly Addressed MDUs

Recommendations
Active maintenance of the address point layer to maintain a high level of quality is recommended, as is the
prompt development of new address points as new addressable structures are created. It is also critical
that the City complete the addressing of MDUs to better support geocoding and help improve response
times for Public Safety. In addition, it is recommended that the City perform an annual audit of the address
point data to ensure that quality standards are being maintained.
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UTILITIES DATA
The City of Wilmington currently maintains wet utility data for their stormwater system. These data are
classified as secondary base layers and can provide valuable layers of information to GIS mapping systems
as well as support asset management needs and various engineering analysis needs.

Stormwater System
The stormwater system has significant coverage of the City but is not 100% complete yet. It contains pipes,
manholes, inlets, and watercourses (including ditches). Pipes include attributes for type, diameter,
material, and some invert elevation data (down depth and up depth). Manholes and inlets have attributes
for material and depth. Manholes, inlets, junction boxes, flumes, and tide gates are all combined into a
single feature class named “StormwaterStructure”.

Wilmington Stormwater Utilities Example
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History and Status
The stormwater data was created as part of an ongoing process to inventory the public stormwater system
within the City of Wilmington. An accurate and up-to-date stormwater infrastructure inventory has the
utility to be used as a tool for maintenance efforts, infrastructure planning, regulatory compliance,
reporting purposes, and pollution detection/prevention efforts (particularly National Pollutant Discharge
Elimination System (NPDES) illicit discharge detection).
The ArcGIS Data Reviewer was used to identify potential issues with two of the stormwater feature classes
– StormwaterPipe and StormwaterChannel. Following are the quality control checks for StormwaterPipe:
•

Invalid Geometry – 0 results
o

•

Multipart Line – 2 results
o

•

Finds line features with 2 or more paths

Polyline Closes on Self – 0 results
o

•

Locates invalid features including: empty, nothing, not simple, and has an empty envelope

Locates lines that self-intersect

Non-Linear Segment – 0 results
o

Locates line segments that are not straight lines
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Following are examples of the identified errors:

Multipart Line

Multipart Line
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Following are the Data Reviewer quality control checks for StormwaterChannel:
•

Invalid Geometry – 1 result
o

•

Multipart Line – 1 result
o

•

Finds line features with 2 or more paths

Polyline Closes on Self – 1 result
o

•

Locates invalid features including: empty, nothing, not simple, and has an empty envelope

Locates lines that self-intersect

Non-Linear Segment – 0 results
o

Locates line segments that are not straight lines

Following are examples of the identified errors:

Invalid Geometry
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Polyline Closes On Self

Multipart Line
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For the above abbreviated analysis, only two of the stormwater feature classes were reviewed. Only a
small number of errors were identified in the reviewed feature classes indicating that the stormwater data
is of high quality and well maintained.

Utilities Recommendations
Overall, the GIS data for the stormwater system appears to be well maintained, contains substantial
attribution, and is of high spatial quality. Following are the general steps recommended to update and
improve the existing utility data:
-

Complete the stormwater data for the City’s entire jurisdiction

-

Along with other QA/QC procedures, utilize Data Reviewer to thoroughly check the data and edit
as needed.

-

Develop a comprehensive geodatabase design (Esri Water Utilities)
o

Separate combined feature classes (e.g. StormwaterStructure) into discreet feature classes

o

Review information on the soon to be released Esri Utility Network and determine if the
solution would better meet the City’s needs
http://go.esri.com/utilitynetwork

-

Migrate the stormwater data to the selected geodatabase design

-

Develop a Geometric network to support modeling functions and enforce connectivity rules

-

Develop a data maintenance plan for stormwater

Now that the City’s existing and recommend data has been documented and the key base map layers
reviewed, the next section provides information on making some of that data available to the Public.
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4
PUBLIC GIS DATA
The City of Wilmington has developed significant amounts of geospatial data and needs to consider
carefully how and what it shares with the public. Following are some of the many questions that need to
be asked when developing a comprehensive data sharing policy:
•

What is required by the public records law in North Carolina?

•

What restrictions are in place in the City’s ordinances?
o

Consult the City Attorney

•

Will distribution of specific data layers be a threat to security?

•

How will privacy concerns be addressed?

•

Should the public be charged a cost for the data? Do state and local laws allow this?

•

Should contractors performing work for the City be provided the data?

•

Should recipients of the data be required to sign a “hold harmless” agreement?

The above is just a small sampling of questions that will help the City develop a comprehensive GIS Data
Sharing Policy. With regards to how to disseminate the digital GIS data once a policy is established, the City
should consider use of the Esri ArcGIS Open Data portal.

ARCGIS OPEN DATA
Included with ArcGIS Online, ArcGIS Open Data allows an organization to easily share its authoritative data
online. The Open Data portal is hosted by Esri and allows an organization to easily and quickly setup a
public-facing web site where data can be found and downloaded in a variety of formats. The City of
Wilmington would have total control over the data content and what data is made publicly available. The
use of ArcGIS Open Data will allow the City to make selected data available to the public while minimizing
the need of City staff to respond to common GIS data requests. It is recommended that the City consider
the use of ArcGIS Open Data to easily share its authoritative publicly available GIS data. Following are
various examples of Open Data sites that can be reviewed to gain a better understanding of open data
concepts.
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ArcGIS Open Data
https://opendata.arcgis.com/

City of Charlotte Open Data Portal
http://clt-charlotte.opendata.arcgis.com/
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Wake County Open Data
http://data-wake.opendata.arcgis.com/

Raleigh Open Data
http://data-ral.opendata.arcgis.com
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Since the City is already using ArcGIS Online, it would simplify the process of developing an ArcGIS Open
Data portal. The City will first need to methodically develop a data sharing policy that is specific to sharing
GIS data on the Internet. The completed policy will then guide the development of the Open Data portal
by determining what data can be shared and what the public access requirements are for that data. Once
the Open Data portal is deployed, it should significantly reduce the amount of public data requests being
received by City staff allowing the Public easier access while freeing up staff time for other GIS activities.
As discussed above, the City will need to develop a GIS Data Sharing policy. In addition to this policy, there
are various other policies and procedures the City should consider developing as described in the next
section.

CONCEPTUAL SYSTEM DESIGN | 108

5
POLICIES AND
PROCEDURES
Establishing robust and comprehensive policies and procedures is critical to the successful perpetuation of an
enterprise GIS. The City has developed procedures for both “GIS Domains” and for “GIS Data Storage” and these
along with the development of Standard Operating Procedures (SOPs) were discussed in the System Architecture
chapter. Specific recommendations for additional SOPs were made in that chapter and this section will explore
some other options for policies and procedures that the City should consider as follows.

METADATA
It was documented during the Needs Assessments that the City needs to fully develop metadata for all data in
the enterprise GIS. Metadata describes critical information about spatial data’s purpose, location, content
and lineage. Geospatial software systems and analysts increasingly rely on metadata to locate, assess,
display and manage geospatial data. Metadata supports determining suitability for use and may help limit
data liability. The metadata is fundamental to the overall quality and usability of the data set as a whole.
Without data documentation, GIS data layers can quickly become functionally useless.
GTG recommends the City implement a metadata policy, ensuring the value and appropriateness of the
City’s data repository is documented and preserved. Metadata policy should align with GIS best
management practices (e.g. International Standards Organization (ISO) 19115:2003, US Federal Geographic
Data Committee (FGDC) “Content Standard for Digital Geospatial Metadata” or the “NCGICC State and Local
Government GIS Metadata Profile”).
Metadata standards are quite flexible and the minimum requirements are very simple. However, richer
metadata contains detailed and meaningful names, subject keywords, full descriptions, processing and
quality statements add information and context to the metadata document and support discovery and reuse. Contextual information such as information about the data collection methods and geo-processing
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helps an analyst decide if they want to re-use the data. Information about access such as terms of use,
restrictions on access, or contact information, enables the researcher to easily acquire the data.
Esri’s ArcGIS software is well-equipped to help the City create, search and maintain metadata. The
proposed policy should include metadata procedures utilizing ArcGIS tools.
Future reference resources include:
•

FGDC Metadata Quick Guide
http://www.fgdc.gov/metadata/documents/MetadataQuickGuide.pdf

•

FGDC Metadata website
http://www.fgdc.gov/metadata

•

ISO 19115:2003 Geographic Information Metadata
http://www.iso.org/iso/catalogue_detail.htm?csnumber=26020

•

NOAA

National

Coastal

Data

Development

Center,

Metadata

Standards

http://www.ncddc.noaa.gov/metadata-standards

ACCURACY
A basic policy describing minimum standards of accuracy is needed. More research will be required, but
the City should consider the following:
•

Multiple types of accuracy must be considered:
o

Horizontal accuracy

o

Vertical accuracy

o

Global position systems (GPS) accuracy (e.g. Survey grade, mapping grade, recreational
grade)

•

o

Survey / monumentation accuracy

o

Attribute accuracy

Types of accuracy
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o

Absolute accuracy is a measurement of a feature as compared to an expected coordinate
location. (e.g. “This valve is at this X, Y coordinate.”)

o

Relative accuracy is the measurement of features relative to established landmarks. (e.g.
“This valve is X feet from the road centerline and Y feet from the ROW.”)

•

Accuracy requirements must be a function of intended use.
o

The vertical accuracy of a park bench is not nearly as critical stormwater invert.

o

The horizontal accuracy of a parcel boundary is likely more important than same park
bench.

•

Bear in mind, there is a general “rule of thumb” which states the higher the data accuracy
requirements, the higher the costs to capture and maintain the data.

•

Future research sources include:
o

National Map Accuracy Standard
http://nationalmap.gov/standards/nmas.html

o

FGDC: Geospatial Positional Accuracy Standards Part 1: Reporting Methodology
http://www.fgdc.gov/standards/projects/FGDC-standardsprojects/accuracy/part1/chapter1

o

Federal Geographic Data Committee (FGDC) Standards, Part 3: National Standard for
Spatial Data Accuracy
http://www.fgdc.gov/standards/projects/FGDC-standardsprojects/accuracy/part3/chapter3

o

University of Colorado, “The Geographer’s Craft,” Error, Accuracy and Precision
http://www.colorado.edu/geography/gcraft/notes/error/error_f.html

SCANNING
GTG recommends the City implement a standard for digital imaging (“scanning”) of maps and other project
records. Scanning is expensive, time-consuming and requires handling sensitive or delicate original source
materials. Therefore, scanning efforts should strive to create the highest-quality archive image as to
capture a faithful reproduction of the original. Additionally, imagery must meet the highest level of
reproduction to ensure a wide variety of derivative imagery can be created.
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A scanning policy should address:
•

scanning parameters such as file format, color depth, spatial resolution, spatial dimensions;

•

source materials handling;

•

file naming and indexing;

•

quality control; and

•

metadata

Future reference resources include:
•

Smithsonian Institution Archives, Digitization Standards for Small Images
http://siarchives.si.edu/services/digitization

•

North Carolina Digital Heritage Center, Digitization Guidelines
http://www.digitalnc.org/about/policies/digitization-guidelines/

Also listed in the System Architecture chapter, following are some additional procedures the City should
consider developing in addition to what is listed above:
•

Data Maintenance and QA/QC – Procedures for maintaining and editing data in the Esri ArcMap
environment and for use of the ArcGIS Data Reviewer for QA/QC.

•

Base Layer Updates – Document the procedures for updating and maintaining the City’s base
layers – parcels, address points, street centerlines, and aerial photography.

•

Geodatabase Design – Detailed steps for designing a geodatabase schema to meet the needs of
the organization. Includes review of the LGIM and ways to customize the LGIM schema.

•

User Authentication and Active Directory – Procedures for configuring user authentication in both
ArcGIS Server and SQL Server to work with Active Directory.

•

ArcGIS Versioning in the Editing Environment – Provides detailed instructions on creating a
versioned environment in ArcGIS and then how to properly use it in the ArcMap editing
environment.

•

Database Permissions and Security – Procedures for setting up roles and permissions in the SQL
Server database and how to properly configure privileges in ArcGIS using ArcCatalog.
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•

Using the Web AppBuilder – Detailed instructions for developing web mapping applications that
can be deployed in ArcGIS Online for either intranet or public facing applications.

•

Field Data Collection with Collector for ArcGIS – Procedures for configuring ArcGIS Server map
services, ArcGIS Online, and the Collector application in support of mobile data collection using
tablets and smart phones.
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6
CONCLUSION
Existing GIS data at Wilmington is an important and valuable City asset. This data assists all City
departments in decision making, asset tracking, visualization, analysis, and various other functions. This
project has identified the need for a number of additional layers and improvements to many existing layers.
In addition, numerous other data related items were identified in this chapter with recommendations for
improvement. Following is a summary of data recommendations in this chapter that if followed, will greatly
improve GIS data and its use at the City of Wilmington:
•

Metadata needs to be developed for all GIS data

•

The City should consider migrating to the LGIM data model
o

Implement ArcGIS for Local Government

•

Obtain/develop recommended data layers

•

Improve existing data layers as-needed
o

Follow specific recommendations provided for Base Layers

•

Adopt ArcGIS Data Reviewer as part of QA/QC procedures

•

Develop a Data Sharing policy

•

Implement ArcGIS Open Data for public-facing data sharing portal

•

Develop additional Policies and Procedures per specific recommendations
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1
INTRODUCTION
The City of Wilmington has taken strides to implement GIS as an integral tool for City operations. Staff have
taken advantage of available ArcGIS products and rely on a combination of ArcGIS Desktop and ArcGIS Online
solutions to support the City’s geospatial needs. The chart below identifies various software components that
should be considered for an enterprise GIS. Each of these components should be revisited annually as key
performance indicators (KPIs).

GIS Software – Existing Conditions
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The KPIs were based on phone and on-site interviews. Key findings are as follows:

City of Wilmington GIS Software Findings
Wilmington is currently in year two of a three-year Esri Small Government Enterprise
Agreement (EA).
Wilmington provides 15 public facing ArcGIS Online web maps including a parcel
viewer, fire station locator, park locator, and a map outlining the City’s growth
strategies identified in the City’s Comprehensive Plan.
Wilmington deploys CityView, the City’s GIS intranet solution. CityView is a Flex-based
web solution that is no longer supported by Esri.
In addition to CityView, staff in the Public Services and Engineering Departments have
created and maintain ArcGIS Online web maps for viewing. Examples include
Crosswalks, Sidewalks, and Curb Ramps, Public Services Asset Inventory, and
Laserfiche Archive.
Wilmington primarily deploys Esri commercial off-the-shelf (COTS) applications that
require little customization or programming, but are primarily used for viewing with
few queries or analytical tools.
The City is currently developing a mobile device management plan to guide staff use
of mobile devices. Some staff currently use Collector for ArcGIS to edit and collect data
in the field.

This chapter will review existing geospatial software in use at the City and identify key opportunities and
solutions that will better meet the needs of Wilmington.
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2
EXISTING
APPLICATIONS
Wilmington has implemented a host of applications at the City, some of which are GIS specific. Wilmington will
soon be undergoing a major technological shift in the software solutions deployed. The City is currently
identifying and testing options for a new Enterprise Resource Planning (ERP) solution, and will be moving away
from Sungard HTE, the City’s current ERP software. Staff also anticipate implementing a new work order
solution in the coming year. The City’s GIS platform is based around a combination of ArcGIS Online and ArcGIS
Desktop Solutions. The following list identifies the software and applications in use by the City that house data
that should be accessed via GIS. Those applications include:


AutoCAD (Public Services) – Computer Aided Design (CAD) software



Umax Iteneris (Public Services) –utility management software used primarily by the Cape Fear Public
Utility Authority (CFPUA)



Sungard HTE (Enterprise) - ERP Solution (will be replaced in 2018-2019)



IntelliGov (Enterprise) – service request/work order solution



Cartegraph (Public Services) – work order/asset management tool in Stormwater Division



IBIS (Public Services) –Google Maps – Street Sign Work order and asset management system



SmartWare (Public Services – DOS based – used for traffic signal management



Vermont Systems RecTrac (Parks and Recreation) parks and recreation management system



Vermont Systems GolfTrac (Golf Course) Golf Course management system



Faster (Public Services) – fleet management software



Laserfiche (Enterprise) – document management tool used to store important documents, plans, asbuilts

•

Microsoft Office Suite (Enterprise) – desktop office applications



Legistar (City Manager’s Office) – City Council agenda package



FireHouse (Fire Department) – fire record management system
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Sungard ONESolution (Police Department) – police records management system



ShotSpotter (Police Department) – software used to identify gunshot locations



MCT (Police Department) – mobile CAD for police



Sharepoint (Enterprise) – collaboration and document management platform



ProTrak (Enterprise) – in-house, DOS-based, project tracking application



MicroPaver (Public Services) – pavement condition management software



WinCan (Public Services) – Stormwater CCTV feeds



T2 (Economic Development, City Manager’s Office) – parking citation software



Milestone (Economic Development, City Manager’s Office) – parking camera feed software



VerizonFleet Public Services) – Automatic Vehicle Location (AVL) solution used by Public Services

GIS Products
The various components of ArcGIS and their interrelationships are outlined in the System Architecture Chapter
which provides details related to licensing levels, architecture, and servers. For the Software Chapter, the focus
is on specific applications and their relationship to enterprise GIS.
The City entered into a Small Local Government Enterprise Agreement (EA) with Esri in 2015. Wilmington
currently has a level three EA based on their population. The EA is a three-year agreement, and as standard for
an Esri Small Local Government EA, provides unlimited access to the following products:
•

ArcGIS Desktop – Advanced, Standard and Basic;

•

ArcGIS Desktop Extensions – 3D Analyst, Spatial Analyst, Geostatistical Analyst, Publisher, Network
Analyst, Schematics, ArcGIS Workflow Manager, Data Reviewer;

•

ArcGIS Enterprise – Advanced and Standard (Enterprise and Workgroup);

•

ArcGIS Enterprise Extensions – 3D Analyst, Geostatistical Analyst, Workflow Manager, Network Analyst,
Spatial Analyst;

•

ArcGIS Enterprise Optional Server – Image Server;

•

ArcGIS Engine;

•

ArcGIS Engine Extensions – 3D Analyst, Spatial Analyst, Geodatabase Update, Network Analyst,
Schematics;

•

ArcGIS Runtime- Standard;

•

ArcGIS Runtime Analysis Extension.
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The EA also includes limited licenses for the following software:
•

Esri CityEngine Advanced – 2 Single Use Licenses;

•

ArcGIS Online Annual Named Users – 250 Level 1 Named Users, 250 Level 2 Named Users;

•

ArcGIS Online Service Credits – 37,500;

•

ArcGIS Enterprise Annual Named Users - 250 Level 1 Named Users, 250 Level 2 Named Users;

•

Insights for ArcGIS – Five (5) Licenses.

In addition to the applications listed above in the City’s EA, approximately 10 City staff have installed ArcGIS
Pro on their workstations for testing and evaluation. The City also has five licenses of Esri Business Analyst that
are in use by staff in the Planning, Development, and Transportation Department.
Based on the Needs Assessments, it is projected that the City of Wilmington will have 14 Tier 1 GIS users. These
users will need access to ArcGIS Desktop or ArcGIS Pro (Advanced or Standard). More information is included
later in this chapter regarding the adoption of ArcGIS Pro. Additionally, 65 people will be considered Tier 2 GIS
users and will need access to ArcGIS Desktop or ArcGIS Pro. Under the existing EA, these applications are
provided on an unlimited basis.
The GIS Needs Assessments project 452 internal Tier 3 GIS users. ArcGIS Online tools (Esri Web AppBuilder or
3rd party product) need to be used as the primary portal for a majority of these Tier 3 users to access GIS. The
intranet portals should be configured so that City staff do not need to use a login, but as discussed in the need
assessments, staff need departmental or in some cases, division-specific intranet portals. The City should also
further the implementation and use of Collector for ArcGIS for staff to edit, create, and maintain GIS data in
the field. Users of Collector for ArcGIS application will need to be named users. The City’s Esri EA provides a
satisfactory number of named users for the City.
GIS Viewer Applications
Non-desktop GIS users at the City have access to a number of portals. CityView is the City’s primary internal GIS
mapping application. As aforementioned, this application uses technology that is obsolete and therefore needs
to be replaced. Additionally, staff rely on several internal and public-facing ArcGIS Online web maps and
applications published by GIS staff in Public Services, IT, and Engineering departments. The titles of these maps
are below:
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Public-Facing Maps

•

Who Maintains My Street?

•

Who Maintains My Streetlight?

•

Brick Street

•

CFPUA Service Area Water Source

•

City of Wilmington Park Locator

•

Drainage Field Map

•

Group Homes

•

Public Services Asset Inventory

•

Growth Strategies Maps

•

Recycling Schedule

•

Heritage Trees

•

Street Rehabilitation

•

Recycling Schedule

•

Sidewalks, Crosswalks, and Curb Ramps

•

Riverwalk Milemarkers and Points of Interest

•

Laserfiche Archive

•

Simple Parcel Viewer

•

Brick Streets

•

WFD Fire Stations

•

City Buildings

•

What is My Property Zoned?

•

Speed Limits

•

Where are Bicycle Facilities and Trails?

•

Closed Streets

•

City of Wilmington Development Tracker

•

Capital Improvement Projects

Public Services/ Engineering Web Maps

Public Services Street Rehabilitation Web Map

Wilmington Development Tracker Web Map
As the City selects new ERP and work order solutions, these solutions could potentially provide mapping portals
that are included with the software. While these applications may provide GIS mapping for the information
stored in those databases, staff needs access to other intra and inter-departmental information. Targeted GIS
intranet portals will allow City staff access to all the City’s GIS data across departmental boundaries. Public
facing browsers allow residents access to selected information as well.
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3
SOFTWARE
SOLUTIONS
There are many different GIS software solutions and methods for implementation of GIS. Based on the needs
assessments, similar needs and a desire to share information were requested throughout the City. The ideal
solution for Wilmington would be to continue the development of an Enterprise GIS and expand the usage of
GIS technology to more staff in the City, as well provide intuitive, public-facing applications. It has been
recommended in the Departmental Needs Assessments that the City move from a one-size-fits-all approach as
is currently provided via CityView to more targeted, departmental specific intranet solutions. These
departmental-based intranet portals should provide staff with the needed data, queries, and functionalities to
complete 90% of their daily tasks. An enterprise GIS integrates an entire organization so that users can maintain,
share and utilize spatial data for various needs to address data development, modification, and analysis. This
would provide the City the ability to share information within the organization and with the public effectively.
The similar needs for integration of non-spatial data (new ERP and work order solutions, WinCan, RecTrac),
development of an intranet application, the creation of internet applications, and the desire to deploy mobile
solutions can be addressed with an Enterprise GIS. The following provides details related to these GIS needs.
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DATA MINING / GEO-ENABLEMENT
Integration with non-spatial data is a critical component of
creating an enterprise GIS and a need expressed by several
departments within the City. Data mining software tools can
be used to extract data from existing databases by geocoding addresses or mapping coordinates and placing the
results into a relational database such as Oracle or SQL
Server. This process requires that a geo-referencing layer
(e.g. address points, parcels, street centerlines) exist that the
extracted data can be compared to allowing it to be spatially
enabled. Besides outputting to an enterprise database, data
can also be output to shapefiles and geodatabases. The
Data Mining Process

resulting data is then made available for IT professionals and
analyzed using application software. The analyzed data can

then be presented in a useful format such as a graph or table. Spatial views can be created in the database that
can display tabular data in a graphical map format. An enterprise GIS should then be used as a front end to the
analyzed data and relationships can be determined to link the analyzed data spatially. As the graphic above
demonstrates, in a generic sense, data is extracted from an external database, such as the ERP Solution,
RecTrac, OSSI, Cartegraph, FireHouse, MicroPaver, etc., and then imported into the City’s enterprise GIS
database.
Several companies have developed application software, for example FME by Safe Software, that can overcome
the format and data model barriers to moving data into various formats so that the City can leverage the use
of depicting data spatially. Some examples of existing applications/databases currently being used by the City
that should be spatially linked include:
•

OSSI;

•

Cartegraph;

•

FireHouse;

•

Sungard (or future ERP Solution);

•

Milestone CCTV Feeds;

•

MicroPaver;

•

IntelliGov;

•

WinCan Sewer CCTV.

•

RecTrac;

CONCEPTUAL SYSTEM DESIGN | 122

Most of the corporate IT databases should be spatially enabled for use in the City’s GIS and used like any other
GIS layer. This allows each department to view all pertinent data via one portal (GIS) and results in a much
larger return-on-investment from these IT systems. Staff needs to make sure the IT systems store data with
necessary characteristics (e.g. addresses or parcel numbers) to geoenable this data. Recording data with these
characteristics will allow it to be integrated into the GIS.

WEB GIS (INTRANET AND INTERNET)
A recommendation for several departments in the departmental
needs assessments was to have access to both intranet and
Internet

application(s)

tailored

to

their

departmental

information. One of Wilmington’s major efforts should be to
deploy an updated intranet solution to replace the CityView
application. GIS staff should create departmental or divisionspecific mapping applications with access to pertinent data
needed by each respective department or division. Specified

Departmental GIS Portal

intranet portals should become the primary method for end-users to view and analyze data. These enterprise
intranet applications provide a robust tool that allows specific configurations for the various departments while
also providing the ability to share data. Each user group would be able to develop unique queries, reports, and
popups specific to their needs. Departmental intranet portals should be more inclusive than the highly specific
individual applications utilized by some Public Services and Engineering staff. The data in each Public Services
or Engineering map should be included in a departmental specific portal so staff have access to all needed
information in one location.
One tool Wilmington should consider utilizing is Esri’s Web AppBuilder HTML5/JavaScript Application. The Esri
Web AppBuilder could be used to create both intranet solutions for each department/division and Internet
portals for public GIS consumption. An added benefit would be the elimination of redundant identity stores by
utilizing Windows Integrated Security. Windows Integrated Security would enable single sign on (SSO) capability
between applications resulting in less user confusion, increased productivity, and a decrease in IT support and
administrative costs. Web AppBuilder can also be configured without a log in. An enterprise GIS intranet
application would reduce the amount of setup City-wide, require less refresher training, and would allow the
City to push the envelope in advancing customized intranet application usage throughout all
departments/divisions. Alternatively, the City could explore purchasing a COTS application like GeoCortex to
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meet this need. This would provide the City the security and support provided by a COTS solution provider.
However, the robustness of the free Esri Web App Builder has allowed many organizations to forego the need
for a third party GIS intranet browser.
Multiple departments expressed the need for targeted public-facing Internet applications. Internet applications
make sharing data with the public possible and allow for employees to access, contribute, and collaborate while
outside of the office. Some examples of Internet applications requested during the Needs Assessments include
department-focused Story Maps providing service locations to the public to show what is within walking
distance, and the ability to show capital projects and pertinent information related to those projects such as
the location, timelines, and funding details. Other public facing maps include a map that allows residents to
prepare for emergency situations and planning and zoning information for residents and developers. Following
is a list of public facing maps requested by the departments:
•

My Government Services Map (Enterprise)

•

My Hazard Information Map (Public Safety)

•

Planning Information Map (Planning, Development, and Transportation)

•

Various Story Maps (addressed later in this chapter)

These public facing maps could benefit citizens and visitors within the City. As noted above, Wilmington
currently provides several public-facing maps. Staff should consolidate some of these disparate maps and
applications. For example, information shared through some of the City’s existing ArcGIS Online maps- “What
is my property zoned?”, “Recycling Schedule”, and “Who Maintains my Street?” maps could potentially be
included into a My Government Services Portal. Some of the public facing maps that provide specific functions,
such as the City’s Park Locator, should remain individual applications. Additionally, because of their intuitive
nature, Story Maps, when possible, should be used to share information with the public instead of specialized
mapping applications.
There are many options to fulfill the need for internal and external consumption of GIS, however, it is
recommended that Wilmington continue utilize ArcGIS Online and various off-the-shelf Esri applications for
their intranet, Internet, and mobile solution needs. ArcGIS Online could also be utilized for field mobility
including data collection. Since ArcGIS Online is an integral part of the ArcGIS system, organizations can use it
to extend the capabilities of ArcGIS Desktop, ArcGIS for Server and other ArcGIS based applications.
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ARCGIS ONLINE
Through ArcGIS Online, organizations get access to Esri’s secure cloud, where they can manage, create, store,
and access data as published web layers. ArcGIS Online is an integral part of the ArcGIS system, organizations
can use it to extend the capabilities of ArcGIS Desktop, ArcGIS for Server, ArcGIS apps, ArcGIS Web APIs, and
ArcGIS Runtime SDKs. ArcGIS Online is also a great solution for organizing and distributing GIS resources. This
provides users with a one-stop shop for all data, maps, apps, documents, and anything GIS related.
ArcGIS Online implementation is a threestep process including planning, design,
and deployment. Planning of agency
logistics needs to be done carefully, with
an

understanding

of

how

multiple

departments will work together within
ArcGIS Online. Careful consideration of

ArcGIS Online Components

GIS data incorporation, groups, users, and
applications will all need to be considered. The development process of ArcGIS Online begins with the
configuration of general settings, and then branches into setting up groups, web maps, the gallery, and much
more.
In addition to basic GIS maps, staff need to utilize configurable tools that can assist them in their jobs.
Customizable Operations Dashboards would provide staff with situational awareness that is customized to their
needs.
Now, with ArcGIS Online for Organizations and ArcGIS Solutions,
municipalities can begin the implementation of ArcGIS Online
using preconfigured models. According to Esri, these model
organizations are a guide for industries to begin to leverage
ArcGIS Online quickly. Specific configurations will vary
depending on the functional responsibilities of the local
government and the maturity of their ArcGIS implementation.

Collector for ArcGIS
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The ArcGIS Online Solutions (see ArcGIS Solutions section below) platform provides numerous ready to deploy
applications. These applications, including Collector for ArcGIS, provide a powerful way to utilize GIS and should
be configured during the deployment process. Users are added to the account and assigned appropriate
permissions and access to the content they need. Using ArcGIS Online, users can choose how to deploy maps
and applications for management, office staff, and field operations to reduce the need for printed maps and
extend the use of GIS throughout the organization.
Mobile applications for iOS, Android, and Windows are available to download and configure (see ArcGIS
Solutions section below). For example, ArcGIS for Android can quickly be deployed to Android tablets and
smartphones to display and navigate maps, find addresses, identify GIS features, measure, find and share maps
from ArcGIS Online, and collect data. The application can use either map layers hosted on ArcGIS Online or
from the organization’s ArcGIS Server.

PORTAL FOR ARCGIS
Portal for ArcGIS is a server based application that essentially provides ArcGIS Online functionality within an
organization's Intranet. Portal allows you to share maps, applications, and other geographic data with people
in your organization. Portal provides the following major capabilities:
•

Website Configuration – control the “look and feel” of your organization’s website, establish which
services, base maps, templates, galleries, and groups are available to the end users

•

Access Control – manage the accounts that will access Portal through privileges, implement SSL if
needed

•

Leverage ArcGIS Server – allow users to use map services in maps created with Portal

•

Deploy ArcGIS Data Store – store feature data published in Portal in the ArcGIS Data Store, data
replication is possible to build redundancy to support fault tolerance

•

Create and Share Content – build interactive maps and applications to share with others in the
organization

•

View and Edit Content – use the Portal map viewer to edit maps and features

Portal is a powerful application, but may not be the best solution for every organization. Organizations which
are already vested in ArcGIS Online may not see the need to have a redundant set of features available strictly
on their intranet but instead, use ArcGIS Online for both external and internal mapping needs. Following are a
set of criteria provided by Esri for implementing Portal in addition to or in lieu of ArcGIS Online:
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•

Organization requires full control over the hardware running the portal to maintain a particular servicelevel agreement (SLA)

•

Organization requires service publishing from the website, and enterprise data is prohibited from being
physically stored off-premises

•

Computers in the organization are not connected to the Internet or have an unreliable Internet
connection

•

Organization wants to use functionality available only with Portal for ArcGIS and ArcGIS Pro, such as
publishing their own 3D scene layers

The deployment of Portal adds another layer of complexity to an enterprise GIS and it is recommended that
the City of Wilmington should carefully consider its mapping needs and the provided criteria to determine if
the deployment of Portal meets the business requirements of its enterprise GIS. The main reason for deploying
Portal at the City of Wilmington will be to ensure high-availability should ArcGIS Online be down for an extended
period. Using Portal in lieu of ArcGIS Online in this instance would allow the City to continue normal operations
despite an ArcGIS Online outage.

ESRI STORY MAPS
Esri offers the ability to create Story Maps which
are an excellent platform for public facing maps.
These digital maps tell a unique story in a very
intuitive and user-friendly context. Story Maps
would allow Wilmington to present and organize
information geographically about places, events,
issues, trends, or patterns. Story Maps offer an
interactive map with rich content including text,

Meet Your Officer Story Map – San Luis Obispo, CA

videos, and audio to enhance the user’s experience. For Wilmington, Story Maps would be an excellent way to
display information related to cultural attractions, strategic planning efforts, capital improvement projects,
special events, parks and trails, available properties and much more. Story maps lend themselves to presenting
information that is cross-departmental such as city events and capital improvement projects. Story Maps should
largely replace the one-size-fits-all public facing Internet applications. Story Maps requested by the
Departments include:
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•

•

City Manager’s Office
o

Historic Cape Fear Riverfront Story Map

o

Comprehensive Plan Story Map

Economic Development
o

•

Engineering (in collaboration with the Budget Office and Public Services Department)
o

•

•

Fire Department History Story Map

Human Resources
o

•

Capital Improvement Story Map

Fire Department
o

•

Parking Story Map

City Facilities Story Map

Parks and Recreation/Golf Course
o

Parks and Recreation Facilities Story Map

o

Golf Course Story Map

Police Department
o

Meet the Officer/Police Department Story Map

Many of these identified Story Maps could also include information from the City’s current ArcGIS Online public
facing maps. A Historic District Story Map could include information about the City’s Brick Streets, while a Fire
Department Story Map could replace the existing WFD Fire Stations map and provide more information regard
service districts and station history.

ARCGIS SOLUTIONS
Other solutions and applications are available through ArcGIS Solutions (http://solutions.arcgis.com) and the
ArcGIS Marketplace (http://marketplace.arcgis.com). These applications are tailored for a variety of delivery
methods including desktop, web, and mobile and are tightly coupled with ArcGIS Online. Hundreds of readyto-use maps, apps, and platform configurations are available covering numerous categories including:
•

Local Government;

•

Emergency Management;

•

Water;

•

Telecommunications;
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•

Parks and Gardens;

•

Among others.

Following are some example applications available from ArcGIS Solutions that could benefit Wilmington:
Capital Project Planning
Capital Project Planning is an ArcGIS configuration that
can be used to coordinate capital projects, engage
external agencies, and share capital improvement plans
with the public. This application works in conjunction
with the Capital Project Tracking application to provide
a comprehensive capital projects solution including web
maps and public-facing Story Map.

My Hazard Information
My Hazard Information is a configuration of the Esri Web
AppBuilder for ArcGIS that helps residents discover
hazards that exist in their community and obtain
information about evacuation routes and government
facilities provided by a government agency. This is a
24x7 application that supplements customer service
operations. The application can be used on a computer,
table, or smartphone.

Public Notification
A JavaScript based configuration of ArcGIS that allows
staff to select a collection of properties and then create
mailing label list of owners and occupants. The Public
Notification is commonly used by any agency that needs
to notify the public of any formal action being taken by
the City. Mailing label widgets for the Esri Web
AppBuilder can also be created and included in an
intranet portal.
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311 Solution/Crowdsource Reporter
Crowdsource Reporter is a configurable application
template that allows users to submit problems or
observations. The application has been optimized for
smartphones but is responsively designed to be used
on smartphones, tablets, and desktop computers.
The Crowdsource Reporter application presents one or
more maps that can be used to report a problem or observation. Users can anonymously submit new reports,
review existing reports, and comment and vote on reports or observations submitted by other users. They also
can authenticate with their social media or ArcGIS credentials and track the status of problems or observations
they have reported. This tool was recommended for the Community Services Department, and a configuration
of it (Esri Citizen Problem Reporter) was recommended for Public Services.
In addition to Crowdsource Reporter, there are also 3rd party solutions that could be implemented. Regardless
of the solution chosen, staff should work closely with the City Attorney’s Office to ensure liability concerns are
resolved before implementing a 311 solution.
Above is just a small example of the numerous applications available from ArcGIS Solutions and the ArcGIS
Marketplace.

MOBILE
Several departments mentioned the desire and need to implement or enhance their mobile
GIS capabilities. Through ArcGIS Solutions there are several applications that can provide
these departments with a solution. Collector for ArcGIS, which is already used by staff in the
Public Services and Engineering Departments and by Fire Department staff for fire hydrant
inspections, provides robust and intuitive tools for viewing maps, collecting and updating
data, getting driving directions, and tracking and reporting areas visited. Collector operates
through ArcGIS Online, and with the newest release, allows the ability for working offline.
Collector is designed to work with iPhone and Android smartphones, but can also be used on tablets running
iOS or Android. Collector is a simple way to deploy a mobile GIS solution that allows users from across the
organization to have the power of GIS in their hands. There are also opportunities for Wilmington field staff to
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use Survey123, a form-based reporting Esri software in the field to take notes. Additionally, ArcGIS Online web
maps are fully functional in the field through tablets or smartphones. Web maps such as a GIS intranet portal
can be used for viewing detailed information about assets in the field and allows field staff to locate a specific
asset or area of interest and enter field notes. Documents and as-builts georeferenced through Laserfiche
would also be available for consumption in the field. The mobile map also provides a series of information popups in which map-centric content can be visualized and used to update the status of work activities in the field.
ArcGIS Online named users are required to sign in on mobile data collection applications. It is estimated the
City will need at least 150 ArcGIS Online Users based on the following list of departmental mobile needs:
•

Community Services – Collector for ArcGIS (Code Violation Configuration);

•

Engineering – Collector for ArcGIS;

•

Fire Department – Collector for ArcGIS-Fire Hydrant Collection/Inspection;

•

Parks and Recreation/Golf Course – Asset Inventory Data Collection/Maintenance;

•

Planning, Development, and Transportation - Collector for ArcGIS (Code Violation Configuration);

•

Public Services – Collector for ArcGIS, Survey123.

DRONE2MAP
Some departments in the City of Wilmington
identified

the

need

for

updated

aerial

photography more frequently than the City’s
current four-year cycle through which they
receive imagery from the State. Staff in Planning,
Development and Transportation or at the Golf
Course could realize the benefits of having
updated aerial imagery with a drone when large
developments are completed or major changes
occur at the Golf Course. Many firms today are offering drone services, and once acquired, drone photography
can be imported into the City’s GIS. Esri Drone2Map software can be used to create orthomosaics and 3D
meshes from Drone outputs.
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AUTOMATIC VEHICLE LOCATION (AVL)
Several departments at the City of Wilmington would benefit from having AVL enabled vehicles and an
associated map to track these vehicles. The Sanitation Division currently uses VerizonFleet as its AVL solution.
Viewing AVL enabled vehicles will allow management to monitor the most valuable assets on a map in realtime, leading to improved decision making. There are several options to view live AVL feeds, including existing
CAD software within Police and Fire and third-party solutions such as Esri’s GeoEvent Server. ArcGIS GeoEvent
Server can track dynamic assets that are constantly changing location as well as stationary assets such as
weather and environmental monitoring sensors. A benefit of GeoEvent Server is the ability to integrate Waze
real-time traffic data and alerts Waze Connected Citizens Program feed. Third party AVL solutions can send
alerts to key staff at the City, update the map, append data to the database, and interact with other enterprise
systems when locations change, patterns are detected, or other user-defined criteria are met.

DESKTOP AND PRO
The City of Wilmington should continue utilizing ArcGIS Desktop tools as the primary tool for maintenance of
GIS data for existing users. The Needs Assessments also note the need for various tools that operate as
extensions in ArcGIS Desktop- Spatial Analyst and Network Analyst. Staff should receive training on how to
maximize their use of these extensions. Esri also has a desktop product named ArcGIS Pro, a powerful, 64-bit
desktop application that incorporates 3D mapping without the 3D Analyst extension. Esri will continue
supporting ArcGIS Desktop, but are focusing
development and enhancement efforts on ArcGIS
Pro. It is recommended that new Desktop users be
provided ArcGIS Pro and training on using this
software in lieu of ArcGIS Desktop. Esri has provided
some great resources to getting started using ArcGIS
Pro and has made the transition from Desktop to Pro
quite seamless (https://pro.arcgis.com/en/pro-app/).
Existing ArcGIS Desktop users should be transitioned to ArcGIS Pro over the next year as additional functionality
and enhancements are made to the Pro solution. Additionally, there are several applications available for ArcGIS
Desktop that can prove useful and are available through ArcGIS Solutions. These solutions have not been made
available within ArcGIS Pro as of the completion of this document. In cases where these solutions are needed,
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ArcGIS Desktop should continue as the application of choice for those users. The following highlights some of
these options.

ADDRESS DATA MANAGEMENT
This add-in is an editor extension that uses a series of pre-defined methods to automatically populate attributes
when updating and/or adding new features to the geodatabase. For example, one method will populate the
full road name on each road centerline and site address feature from a valid list of road names contained in a
master street name table. Other methods will help maintain the integrity of your address data by populating a
unique identifier, last editor and last update date on each feature.

REPEAT AND NEAR REPEAT ANALYSIS
Repeat and Near Repeat Analysis is a configuration of ArcGIS Desktop that could be used by the Police
Department and Crime Analysts to identify repeat and near repeat victimization patterns of a particular crime
type within a specified time frame and geographic area. As patterns are identified, prediction zones can be
created and used for crime mitigation activities.

ARCGIS DATA REVIEWER
ArcGIS Data Reviewer is an extension to ArcGIS Desktop that provides a set of quality control (QC) tools to
simplify many aspects of automated and visual spatial data quality control. ArcGIS Data Reviewer offers over
40 out-of-the-box checks. Wilmington can leverage these quality control checks to implement an efficient and
consistent review process by automating spatial data quality control tasks. ArcGIS Data Reviewer checks may
be run one at a time or can be grouped into a batch job. A batch job can also be scheduled to run once at a
specific date and time or to run repeatedly at regular intervals.
Data Reviewer for Addresses is a pre-configured set of ArcGIS Data Reviewer batch jobs (.rbj) for performing
quality control on site address and road centerline data. It enhances Address Data Management and is
configured to work with the Local Government (LGIM) geodatabase.

CAPITAL IMPROVEMENT PLANNING
The capital improvement planning (CIP) solution is used by water, sewer, and stormwater engineers to plan
and estimate the cost of capital improvement projects. This is an ArcMap tool that includes an interactive
toolset to estimate project costs. The Capital Improvement Planning tool provides a comprehensive look at all
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capital improvement planning projects, as well as data including budget, timeline, and contact information. The
Engineering Department is currently responsible for maintaining the City’s Capital Improvement Layer, and the
CIP GIS tool would be beneficial in completing this task. This information can then be incorporated into Story
Maps and shared with the public.

ESRI BUSINESS ANALYST
Staff in multiple departments noted the need for advanced demographic and community analytical capabilities.
Esri provides software (Business Analyst) that provides the ability to explore, analyze and drive policy with
detailed analysis of demographics and economic indicators. This data is updated annually, and can provide staff
across multiple departments with the ability to analyze accurate demographic information to drive informed
decision making.
Business Analyst software, which
Planning,

Development,

and

Transportation staff already utilize,
incorporates business and market
segmentation data to provide the
ability to see business trends and
market data. Business Analyst was
identified as a need for Economic
Development staff and Wilmington
Urban Area Metropolitan Planning

Business Analyst

Organization (WMPO) staff. Staff should evaluate their current license usage and determine how many
additional licenses are needed, if more are needed.

SUMMARY OF EXISTING AND DESIRED GIS SOFTWARE
Each department that was interviewed during the needs assessment utilizes GIS or GIS products or has
expressed an interest in using GIS tools. Those that already access and utilize GIS expressed the desire to expand
their use of the technology. Integration of non-spatial data, development of intranet applications, and the
increased utility of mobile GIS tools were echoed by nearly every department throughout Wilmington. There
are several individual applications used by City staff that utilize GIS data and provide mapping capabilities

CONCEPTUAL SYSTEM DESIGN | 134

including: CityView, ArcGIS Online Maps, Cartegraph, OSSI, IntelliGov, and Google Maps. Incorporating all of
that GIS functionality together into one common map portal is possible. An enterprise GIS solution would best
solve these needs.
The next section is a department by department overview of existing and desired GIS software. The details of
each of the needs can be found in the Needs Assessment chapter. In some cases, a specific product is named
because that is the known solution (e.g. Collector for ArcGIS mobile application). In other cases, a more general
reference is used because multiple viable solutions exist (e.g. GIS Intranet Portal can be created through Esri
Web AppBuilder or various third-party options).
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4
PRIORITY
MATRIX
A successful GIS is measured not by the amount of money spent, the volume of data, or the GIS software utilized
but by the applications made available to staff and the public. The following is a matrix that analyzes each
application and its priority ranking.
The categories analyzed and weighted were:
•

Existing – Has the application already been acquired? If so, has it been fully implemented for the
department’s needs? The values are weighted as follows:
o

Existing, fully implemented, and in use = 5

o

Existing, nearly implemented, and/or used infrequently = 4

o

Existing, partially implemented, and/or used rarely = 3

o

Implementation just beginning = 2

o

Implementation planned = 1

o

Non-existing = 0

•

Cost Savings – Potential of monetary savings to the organization or to the public;

•

Improved Efficiency – Does the application improve staff ability to do their job?

•

Potential Life Savings – The potential of the application to assist in preventing loss of life;

•

Improved Decision Making – Does the application enable staff to more quickly and accurately make
decisions?

•

Improve Customer Service – Does the application improve the customers’ ability to access needed data
and information?
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•

•

Cost of the Application – The cost to deploy the application was given a weight as follows:
o

$0 = 5

o

$1 - $10,000 = 4

o

$10,001 – $25,000 = 3

o

$25,001 - $50,000= 2

o

$50,000+ = 1

Generate Revenue – Will the application potentially generate revenue for the City?

The maximum amount of points for any category was five. Generally, the higher the total score, the higher the
application priority. All recommendations for an intranet portal were assigned a 4 the category of “existing” for
CityView and the existing ArcGIS Applications maps available for staff. The scoring system is unique for each
department. An application that is a five in Cost Savings for one department may be a three for another. Using
this information can assist Wilmington in prioritizing the planning, acquisition, and deployment of these
solutions.
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Existing and Desired
Software

Existing

Cost

Improved

Potential

Savings

Efficiency

Life Savings

Improved

Improve

Decision

Customer

Making

Service

Cost of the

Generate

Application

Revenue

Total

City Attorney’s Office
GIS Intranet Portal

4

0

4

0

4

4

4

0

20

City Manager’s Office
Mobile Data Collection
Tools
GIS Intranet Portal
Crowdsource Reporter
and Manager
Historic Waterfront
District Story Map

4

3

5

0

4

4

5

0

25

4

0

4

0

4

4

4

0

20

0

2

4

0

5

5

4

0

20

1

1

3

0

1

5

4

2

17

Community Services
GIS Intranet Portal
Crowdsource Reporter
and Manager

4

0

4

0

4

4

4

0

20

0

2

4

0

5

5

4

0

20

0

0

3

0

3

5

4

0

15

0

0

4

0

4

3

4

0

15

My Government
Services Public Facing
Portal
Data Mining Tool- Code
Enforcement Database
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Existing and Desired
Software
Collector for ArcGISCode Violation

Existing

0

Cost

Improved

Potential

Savings

Efficiency

Life Savings

2

2

0

Improved

Improve

Decision

Customer

Making

Service

3

Cost of the

Generate

Application

Revenue

3

4

0

14

Total

Economic Development
GIS Intranet Portal
Demographic Analysis
– Esri Business Analyst

4

0

4

0

4

4

4

0

20

3

1

3

0

5

4

4

0

20

0

0

5

0

5

3

4

0

17

0

0

3

0

4

5

4

0

16

Data Mining
Application- Parking
CCTV, Parking Software
Parking Story Map

Engineering
Mobile Data Collection
Collector for ArcGIS
GIS Intranet Portal
Data Mining ToolPermitting System

5

2

5

0

4

4

5

0

25

4

0

4

0

4

4

4

0

20

0

1

4

0

5

5

4

0

19
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Existing and Desired
Software
Capital Improvement
Planning Tools
Capital Improvement
Story Map

Improved

Improve

Decision

Customer

Making

Service

0

5

0

Cost

Improved

Potential

Savings

Efficiency

Life Savings

0

1

3

0

0

3

Existing

Cost of the

Generate

Application

Revenue

4

4

0

17

5

5

4

0

17

Total

Finance and Budget
GIS Intranet Portal

4

0

4

0

4

4

4

0

20

0

1

4

0

5

4

4

1

19

0

2

3

0

4

5

4

0

18

4

4

4

0

25

Data Mining toolintegration with
Finance System
Capital Improvement
Story Map

Fire
GIS Intranet Portal

4

0

4

5
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Existing and Desired
Software

Hydrant Inspections
(Collector for ArcGIS)

My Hazard Information
Map
Data Mining ToolFireHouse
Fire Department Story
Map

Improved

Improve

Decision

Customer

Making

Service

3

5

4

5

1

5

1

1

Cost

Improved

Potential

Savings

Efficiency

Life Savings

5

0

5

0

1

0

0

Existing

Cost of the

Generate

Application

Revenue

3

4

0

25

5

5

4

0

24

4

5

3

4

0

22

0

2

5

4

0

13

Total

Golf Course
Collector for ArcGIS

2

3

4

0

4

3

5

0

21

GIS Intranet Portal

4

0

4

0

4

2

4

0

18

0

1

2

0

3

5

4

2

17

Wilmington Golf
Course Story Map
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Existing and Desired
Software

Improved

Improve

Decision

Customer

Making

Service

0

3

0

Cost

Improved

Potential

Savings

Efficiency

Life Savings

0

2

3

0

0

3

Existing

Cost of the

Generate

Application

Revenue

3

4

0

15

4

2

4

0

13

Total

Asset Inventory
Management
Dashboard
Drone2Map

Human Resources
GIS Operational
Dashboard

GIS Intranet Portal

City Facilities Story
Maps

0

1

4

0

5

1

4

0

15

0

0

4

0

4

2

4

0

14

0

0

1

0

2

3

4

0

10

5

3

4

0

18

Information Technology (IT)
Data Mining Tool

0

2

4

0
Parks and Recreation

Collector for ArcGIS

3

3

4

0

4

3

4

0

21

GIS Intranet Portal

4

0

4

0

4

4

4

0

20
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Existing and Desired
Software

Improved

Improve

Decision

Customer

Making

Service

0

5

4

0

1

0

Cost

Improved

Potential

Savings

Efficiency

Life Savings

0

2

4

0

1

0

1

Existing

Cost of the

Generate

Application

Revenue

3

4

0

18

5

4

4

0

18

2

5

4

0

13

Total

Asset Inventory
Management
Dashboard
Data Mining Tool –
RecTrac
Parks and Recreation
Story Map

Planning, Development, and Transportation
Routing Tools- Network
Analyst
ArcGIS Desktop –
ArcMap or ArcGIS Pro
GIS Intranet Portal
Public Planning
Information Map

3

2

3

0

4

4

5

0

21

5

0

3

0

4

4

5

0

21

4

0

4

0

4

4

4

0

20

2

2

3

0

4

5

4

0

20

3

1

3

0

2

4

4

0

17

Mobile Data CollectionCollector for ArcGIS
Code Violation
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Existing and Desired
Software

Improved

Improve

Decision

Customer

Making

Service

0

4

0

Cost

Improved

Potential

Savings

Efficiency

Life Savings

0

1

4

3

0

2

Existing

Cost of the

Generate

Application

Revenue

4

4

0

17

4

3

4

0

16

Total

Data Mining Tool –
Code Enforcement
Database
Esri Business Analyst
(WMPO)

Police Department
4

0

4

4

4

4

4

0

24

0

1

4

3

5

3

4

0

20

0

1

4

2

4

4

5

0

20

AVL Integration

0

2

4

2

3

5

3

0

19

Operations Dashboard

0

0

3

2

4

4

4

0

17

0

1

5

0

2

3

4

0

15

0

0

1

0

3

5

4

0

13

GIS Intranet Portal
Tactical Operation
Planner
Crime Analysis
Applications- Repeat
and Near Repeat
Analysis Tool

Automatic Geocoding
Tools
Police Department
Story Map
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Existing and Desired
Software

Existing

Cost

Improved

Potential

Savings

Efficiency

Life Savings

Improved

Improve

Decision

Customer

Making

Service

Cost of the

Generate

Application

Revenue

Total

Public Services Department
Mobile Data Collection
5

1

4

0

4

5

5

0

24

GIS Intranet Portal

4

0

4

0

4

4

4

0

20

Operations Dashboard

0

2

3

0

4

5

4

0

18

0

1

3

0

4

5

4

0

17

AVL Integration

0

1

4

0

4

5

3

0

17

Data Mining Tool

0

0

3

0

5

4

4

0

16

0

0

3

0

4

5

4

0

16

Tools- Collector for
ArcGIS, Survey123

Citizen Problem
Reporter

Capital Improvement
Projects Story Map
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5
FINAL SOFTWARE
CONSIDERATIONS
WEB MAPPING PORTALS
This plan has recommended the extensive use of intranet and Internet applications as well as web-based tools.
It is important that the City ensure these solutions are all-inclusive and do not create stovepipes. In many cases,
these applications serve as data viewers and provide some analytical capabilities. However, many of these
solutions fall short of true enterprise-wide
functionality. A true enterprise-wide solution will
not only offer viewing and analytical capabilities
but will allow the City to add a host of other tools
via modules or widgets to the application. This
includes AVL, routing, video feeds, minor editing of
data, and other tools. At a minimum, the City
should strive to make all GIS applications maintain continuity in the user interface and the database source. It
is important to note that some departments may elect to acquire recommended applications specific to their
needs.
Such application deployments are achievable. For example, utilizing Esri’s ArcGIS for Local Government (AG4LG)
includes a host of resources that allow local governments to rapidly deploy GIS technologies, and in some cases,
Wilmington has already done so. Wilmington can immediately take advantage of tools for inspections,
dashboards, capital projects, community planning, emergency management maps, and many others.
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OTHER CONSIDERATIONS
Another consideration is the need to always involve the GIS Team when making an IT acquisition. Every
enterprise software product should embrace the need to geo-enable the data that is captured in the system.
Therefore, it is important to select tools that embrace this need. As the City chooses new work order and ERP
solutions, efforts should be made to ensure these new IT systems interact seamlessly with GIS to promote a
true enterprise system. Often organizations err by involving the GIS team after the IT system has been acquired.
This leads to inefficiencies and data/software stovepipes.
Wilmington is well positioned to quickly advance their GIS capabilities. By carefully considering and selecting
the right software solutions and planning for deployment, the City will realize gains in efficiency, better decision
making, cost savings, and increased customer service through expanded enterprise usage.
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1
INTRODUCTION
This chapter reviews technology readiness and provides the design specification for an enterprise GIS
appropriate to the business needs of the City of Wilmington. The needs of the City were identified during
needs assessment interviews conducted during the week of April 3rd, 2017 and during a system
architecture meeting on June 15th, 2017 with IT and GIS staff. Those needs emphasized the importance
of creating a centralized system of shared GIS resources, improving geospatial and analytical capabilities,
and providing best of class system performance to GIS users. In addition, developing a coherent system
architecture design provides opportunity to improve various aspects of geospatial procedures, workflow
and integration (see figure below - benchmarking chart of existing conditions). The chart summarizes
various components that should be considered for an enterprise GIS. Each of these components should
be revisited annually as key performance indicators (KPIs).
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The KPIs were based on phone and on-site interviews. Key findings are as follows:
City of Wilmington Procedures, Workflow & Integration Findings
There is a large opportunity for more enterprise integration with existing workflows and IT systems.
The City has a wealth of GIS data with excellent departmental access.
The City needs to create and maintain metadata so that users understand the data they are using.
The development of GIS Standard Operating Procedures needs to be expanded.
A more systematic help desk is needed.
Various departmental silos exist (data and expertise).
Integration and interoperability need to be improved or simplified.

Based on the above findings and on other identified needs, the primary goals and objectives of this
chapter are as follows:
•

Provide a sustainable platform for future system expansion

•

Implement a reliable high availability system

•

Leverage best of class technology and hardware platform
o

•

Increase data access performance

Recommend a robust enterprise relational database and standardized geodatabase design in
support of GIS to perform the following functions:

•

o

Reduce data duplication

o

Improve the currency and accuracy of information used in decision making

Provide industry Best Practices for improving the performance and efficiency of the GIS
architecture
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CENTRAL SERVER AND SERVICE-ORIENTED INFRASTRUCTURE APPROACH
The proposed enterprise system design will take advantage of the City’s existing successes with GIS
technology. It will consider enhancing the existing technology with an upgraded central server-based,
services-oriented infrastructure. In addition to being the most cost-effective way of meeting the stated
objectives of this chapter, the central server infrastructure will allow the City to extend the benefit of its
GIS technology and assets to more business processes and non-GIS professionals in a variety of business
units.
This chapter’s strategy includes an investment in upgraded server resources, improving network
infrastructure, and evaluation of the City potentially migrating to a standardized geodatabase model. In
addition, it recommends the adoption of ArcGIS Online for public facing services.
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2
METHODS,
CONTSTRAINTS, &
ACKNOWLEDGEMENTS
PURPOSE AND METHODOLOGY
The purpose of this document is to communicate the architectural observations and recommendations
for the City of Wilmington’s enterprise GIS. Inputs to this document include information received from
the City, industry best practices, and a series of meetings held at the City. GTG uses our collective
experience along with the aforementioned inputs to develop our recommendations. Our design process,
and the content of this chapter, is based upon The Open Group Architecture Framework (TOGAF), a
standard framework for system architecture.

ASSUMPTIONS AND CONTSTRAINTS
The approach and system architecture recommendations made in this chapter take into consideration the
following assumptions and constraints:
•

As appropriate, existing hardware will be considered for inclusion as part of a new or updated GIS
architecture. Server hardware is assumed to be at the end of its production life cycle when it is 3
or more years old;

•

“User requirements” are defined as those related to total users, concurrent users, user locations,
and user workflows. The term does not refer to user application or software functional
requirements;

•

The target time frame for the designs in this chapter is a three-year period. Capacity calculations
are based on estimates of the peak user activity that could occur in that time frame. As such, they
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do not represent typical system loads; they represent peak loads that the system should be
designed to handle.

ACKNOWLEDGEMENTS
GTG would like to thank and acknowledge City of Wilmington staff for providing valuable, detailed
information that served as a basis for the system architecture review and this chapter. This includes
detailed information regarding the current IT infrastructure, GIS architecture, and the current GIS
applications and their use.
The remainder of this chapter will review Wilmington’s existing system architecture and make
recommendations for improving that architecture in support of its expanding enterprise GIS.
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3
ARCHITECTURE
VISION
The City of Wilmington envisions a common system of GIS capabilities and resources that support the
needs of a growing number of departments that use GIS in their operations. Shared resources, including
enterprise data warehousing, data, services, and applications should be centrally provisioned and
available throughout the City’s network.
At the same time, most departments will continue to maintain resources, particularly data resources that
are specific to them. The system must provide flexibility to end-user departments to use the client-side
technologies of their choosing (e.g. desktop applications, browser-based applications, mobile
applications, etc.). Finally, the system must provide flexibility to support new operations/workflows and
new business units over time.
The diagram below illustrates the conceptual design of the existing enterprise GIS.

Conceptual Overview of System
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The following sections will document constraints of the existing architecture, review the City’s GIS
business requirements, and make recommendations for improving the system architecture based on
those business requirements.
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4
BUSINESS
ARCHITECTURE
This section describes the business requirements and preferences that guide the design presented in this
chapter. The design will allow the integration of new needs and new business units over time. However,
it is based on the specific requirements described by the departments that participated in the planning
meetings:
•

City Attorney

•

Human Resources

•

City Manager

•

Information Technology

•

Community Services

•

Parks and Recreation

•

Economic Development

•

Planning, Development, and

•

Engineering

•

Finance and Budget

•

Police

•

Fire

•

Public Services

•

Golf Course

Transportation

Requirements related to GIS needs were identified during meetings with these departments and are
discussed further in the following section.

BUSINESS REQUIREMENTS
The following business requirements were identified during the planning meetings as important
motivators for the creation and design of an enterprise GIS.
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No.
1

Item
Improve GIS performance
and provide a sustainable
platform for future
expansion

2

Reduce data duplication

3

Use standard operating
procedures

4

Perform a geodatabase
design assessment

5

Accommodate integration
with various 3rd party
applications

6

Maximize ArcGIS Server
performance

Description
Aging server architecture contributes to degraded GIS system
performance and a new better performing solution is needed
Currently some GIS data is stored in the Local Government
Information Model (LGIM) but most data is not and needs to
be consolidated
Using standards for GIS administration, data development,
and databases will improve the effectiveness of the
enterprise GIS
Review the City’s existing geodatabase design and determine
the viability of migrating to a standardized data model such
as the LGIM
Design solution needed that will integrate well with other
enterprise applications including SunGard, Laserfiche,
IntelliGov, RecTrac, MicroPaver, etc.
Provide strategies (e.g. process configuration, cached map
services, memory configuration) to ensure maximum
performance of ArcGIS Server

In addition to business requirements, standards and policies also play a role in overall system architecture.
Well documented standards and policies ensure consistency in the functioning of the system architecture
and ensure continuity of those concepts within the organization as discussed in the following section.

STANDARDS AND POLICIES
The City’s IT staff stated that there are currently formal IT Standards & Polices in place for “Networking”
and for “After Hours Support”. GTG recommends that the following categories also be considered for
standards and policies:
•

Hardware Virtualization

•

Hardware

•

Application Virtualization

•

WAN Technology

•

Cloud Computing

•

Off-premises Wireless

•

Development Platform

•

Internet Access

•

Database

•

Authentication/Authorization

The City’s existing Technology Architecture will be discussed in the next section and will help determine
where deficiencies exist in meeting the City’s GIS needs.
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5
TECHNOLOGY
ARCHITECTURE
This section will document the existing technology architecture in place at the City of Wilmington that
supports the enterprise GIS. Applications, hardware, and network communications will be reviewed and
their relevance to the overall system design will be documented. Understanding the existing technology
architecture will allow us to identify gaps in the overall system architecture that will need to be addressed
to better support existing and future GIS needs at the City.

APPLICATIONS
Server
ArcGIS Server is the cornerstone of the City’s enterprise GIS and its primary role is providing map services
to browser based, desktop, and mobile mapping applications. The City currently has it deployed on its
primary GIS server (IT-GIS3). SQL Server functions as the data repository for the enterprise GIS and is also
located on the primary GIS server. The City has a public facing web server (http://gis.wilmingtonnc.gov/)
that provides both static and interactive maps.
ArcGIS Server can require significant server resources. Multiple processors and substantial memory is
recommended to support multiple map services and large geodatabases. The number and type of users
consuming ArcGIS Server resources has a direct impact on system architecture design. It is important to
document the number of future GIS users at the City and categorize them as one of three user tiers. It is
also important to estimate the number of potential public facing users as these users will also require
server resources. This information is later fed directly into the Esri Capacity Planning Tool to determine
server and networking requirements.
The extent of the City’s projected GIS licensing/users can be seen in the following table.
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Projected GIS Software Tier-Level Users by Department
Tota l
Projected GIS
Us ers

Ti er 2
Ti er 3
Ti er 1 Fl a gs hi p Ana l yti ca l Brows er
Us ers
Us ers
Us ers

Ci ty of Wi l mi ngton
Depa rtments /Secti ons

City Attorney’s Office
City Manager’s Office
Community Services
Economic Development
Engineering
Finance and Budgeting
Fire
Golf Course
Human Resources
Information Technology
Parks and Recreation
Planning, Development, and
Transportation/WMPO
Police
Public Services
Total

0
0
0
0
2
0
1
0
0
4
1

0
1
0
1
8
0
2
2
1
2
7

5
2
12
2
10
28
55
5
1
13
33

5
3
12
3
20
28
58
7
2
19
41

2
1
3
14

14
2
25
65

26
205
55
452

42
208
83
531

Projected GIS Users
Desktop
ArcGIS Desktop provides a rich set of analytical and data maintenance capabilities for the trained GIS
professional. ArcGIS Desktop software is designed for local area network (LAN) environments with
relatively high bandwidth, low latency network connections to data sources. The City uses the ArcGIS
Desktop product for cartography, editing, and for performing spatial analysis. The City’s enterprise license
agreement (ELA) allows it to have unlimited installations of ArcGIS Desktop (Basic, Standard, or Advanced)
and unlimited licenses of the various Desktop extensions including:
•

Spatial Analyst –advanced spatial analysis

•

3D Analyst – manage and analyze data using a realistic 3D perspective

•

Network Analyst – routing, closest facility, and location-allocation analysis

•

Publisher – publish and share maps

•

Data Interoperability – advanced data conversion capabilities
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Due to its direct access of potentially large amounts of data from the GIS database server, Desktop
requires that both server performance and network performance be at optimal levels in order to ensure
that Desktop is performing well.
Mobile
Mobile GIS is the expansion of GIS technology from the office into the field. A mobile GIS enables fieldbased personnel to capture, store, update, manipulate, analyze, and display geographic information.
Mobile GIS integrates one or more of the following technologies:
•

Mobile devices (smart phones, tablets, laptops)

•

GPS

•

Wireless Internet GIS access

The City currently has some use of mobile GIS products including the Esri Collector application and has a
desire to further expand and develop its mobile solutions.
Mobile GIS consumes map services from ArcGIS Server. The increased use of Mobile GIS will have a direct
effect on server resources and will require that proper sizing of a new sever infrastructure is performed
to ensure that adequate resources are available.
Software applications and the quantity/type of users accessing them have a direct impact on the type of
computer hardware required to support them. The next sections discuss the various components of
hardware architecture and network infrastructure.

HARDWARE
Server
The server is typically the most critical component of GIS architecture, being the workhorse that must
process the numerous demands from various desktop, mobile, and browser based clients. It is therefore
imperative that GIS architecture provide substantial server resources to support the varied needs of both
casual and power users alike.
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The City’s current server technology for GIS is aging and will not likely meet the anticipated growth needs
of the enterprise GIS. The City’s current replacement cycle for servers is seven years. It is recommended
that this be shortened to every three years for GIS servers. Following are the specifications of the physical
server “IT-GIS3” that supports ArcGIS Server and SQL Server and which is using four-year-old processor
technology (Q3’13 launch date):
CPU:

Dual 3.50 GHZ Intel Xeon – E5-2637 v2 (4 cores)
Memory:

64 GB

Network Card: 1 GB Ethernet
OS Version:

Windows 2012 R2 Standard

Local Storage:

4.29 TB

The remainder of the current GIS server environment (WEB1) is virtualized using Microsoft Hyper-V.
Hyper-V is a common virtualization software and provides the following benefits:
•

Improved security model

•

Minimized downtime

•

Increased productivity for IT staff

•

Centralized management

•

Reduced capital and operating costs

Desktop
The performance of desktop hardware is important when supporting ArcGIS Desktop users. Increased
processing power better supports CPU intensive functions like spatial analysis and working with large data
sets. The City’s current Power User desktop is the Dell OptiPlex 7040 or the Dell Precision T7610, both of
which meet the following minimum requirements to run ArcGIS Desktop 10.x:
•

2.2 GHz processor

•

2 GB System Memory

•

256 MB Video Memory

•

1024 x 768 Screen Resolution

•

500 MB Swap Space

•

2.4 GB Disk Space
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Mobile
The need to develop a citywide Mobile GIS Plan was identified during strategic planning. Once this plan
is developed, the City will be able to, among other things, standardize what mobile hardware platform is
used for field data collection.

NETWORK COMMUNICATIONS
The City currently has a robust Local Area Network (LAN) and fiber Wide Area Network (WAN) in use. The
LAN is 100MB copper from servers to desktops and provides an adequate amount of bandwidth to GIS
applications. The WAN (figure below) consists of gigabit connectivity while the City’s connection to the
Internet is 200MB.

Top Level Network Infrastructure
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Another component of the
City’s network communications
is the Virtual Private Network
(VPN) (currently using Cisco but
moving to Fortinet).
extends

a

private

A VPN
network

across a public network and
enables users to send and receive

Example Virtual Private Network (VPN)

data across the public network as
if their computing devices were directly connected to the private network. The VPN effectively creates a
secure encrypted connection between the remote computing device and the server providing VPN
services. In practical terms, the VPN allows staff to work remotely when needed; being able to access
internal resources and applications. Accessing files and running light weight applications is typically viable
while running robust applications such as ArcGIS Desktop is typically less than effective except on the best
VPN connections. Some staff that have been using VPN commented that the performance was not good
and that they experience frequent disconnects. The IT Department has been investigating these
performance issues and will need to get them resolved before VPN is considered a viable and reliable way
to access the network remotely.
Another option for consideration is using remote access technology such as XenApp from Citrix. This
virtual solution has proven effective for running ArcGIS Desktop applications remotely on various
devices (including PCs, tablets, and smart phones). XenApp has also proven effective on low-bandwidth
connections which could provide a viable solution for GIS users on the WAN that do not have fast
connections. The City should evaluate XenApp as a possible solution to meeting its remote access needs
versus VPN.
At this juncture, Business Requirements and existing Technology Architecture have been reviewed and
documented. Based on this information, the next section will discuss developing a System Architecture
Design that will adequately support the established needs (existing and projected) of Wilmington’s GIS.
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6
SYSTEM
ARCHITECTURE
DESIGN
System architecture design is the process of aligning business needs with technology infrastructure to
ensure that the business requirements are being adequately met. This section will address various aspects
of the design process and develop recommendations for a system design that will meet the needs of the
City of Wilmington for the next several years.

PLATFORM SIZING
During the system design process, GTG makes use of the Esri 2016 Capacity Planning Tool (CPT) (figure
below) for the purpose of properly sizing the GIS server environment and for developing
recommendations for the LAN/WAN configuration. The CPT is an Excel spreadsheet that contains logic
for translating user workflow needs into specific network and platform capacity requirements. Output
from the CPT will be provided to quantify and justify the recommended system architecture.
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Example Capacity Planning Tool Output
Platform sizing is an import factor for ensuring overall system performance. However, proper deployment
and configuration of the server software environment is equally important and is discussed in the
following section in detail.

SERVER SOFTWARE PERFORMANCE
Within an enterprise GIS, the server technology deployed to support the GIS is often the most critical
hardware/software component.

The City currently maintains a server based GIS environment

implementing the ArcGIS Server product.
Increasingly, many GIS users are turning to server based architectures (figure next page) for disseminating
spatial data. ArcGIS Server, via map services, can provide spatial content through browser technology and
circumvent the need to install software on user’s local desktops
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The implications for the City are that end users accessing GIS resources in a web browser will more actively
utilize GIS enterprise-wide, become more proficient users, and be able to perform more complex GIS
tasks. That is, if the web browser based application is fully functional and used regularly by staff.

ArcGIS Server Tiered Environment

By incorporating this level of GIS access into an organization, the City will realize an increased return on
investment (ROI) based on steady increases of internal and external GIS usage, developing server based
applications and eliminating costs for desktop licensing.
It is recommended that the City continue to develop a clientserver based GIS architecture that is centered on the
geodatabase and ArcGIS Server.

As the graphic illustrates

(figure to the right), the City’s centrally managed system houses
all GIS data and applications. In turn, data and applications
specific to the needs of each department will be made available
to the end users through various applications.
The existence of the centrally-located enterprise geodatabase is
the cornerstone component in the City’s GIS program. The

GIS Server Based Architecture

geodatabase is currently accessed directly through multiple
desktop GIS applications, as well as various Esri ArcGIS Services.
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The GIS server’s performance is critical to meeting the business requirements of an organization. Server
software performance tuning can ensure that the ArcGIS Server software is operating at optimal levels.
The following establishes configuration settings that should be used to optimize ArcGIS Server
performance.
Process Configuration
ArcGIS Server has two settings for process configuration, high isolation and low isolation. These processes
are a component of the Server Object Container, or SOC. These process isolations are set when publishing
an ArcGIS Server map service. The isolation determines how the
server manages ArcSOC processes:
•

Each process represents a unique map service

•

High isolation results in a single threaded service

•

Low isolation results in multiple threads (up to 256)

•

High isolation is more stable

•

Low isolation can result in more efficient instance capacity
adjustments

Best Practice: High isolation is more stable and the better choice for typical map services.
Cached Map Services
ArcGIS Server provides map cache services to help improve the display of spatial data layers. The cached
map service consists of a pyramid of pre-processed vector data or image data. The number of pyramid
levels can be specified to allow for caching of the source data at various
scales and resolutions. Properly establishing the map cache settings
can greatly improve the display performance for GIS clients.
Best Practices:
•

Using cached tiles provides a highly scalable static map service

•

Develop high quality base maps – they display just as quickly as
simple tiles

•

Use preconfigured Caching Tool instances when generating map cache
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Memory Configuration
Sufficient memory resources are critical to the proper functioning and performance of ArcGIS Server. As
the number of map services increases, so does the corresponding need for memory. If insufficient
memory is available, map services will begin to fail due to:
•

Increased memory paging
o

Active processes will crash when swapped to memory during execution

Following are the recommendations for ArcGIS Server in a virtualized server environment:
•

Minimum of 4GB per core

•

Large data file (imagery) will likely require more memory

•

Additional memory will typically improve data throughput performance

•

Additional memory will allow for more map services

Best Practices:
•

Having sufficient physical memory is critical to having a stable system and for providing the best
performance

•

On average, have no more than 10 map service instances per CPU core
o Do not have extraneous or unnecessary map services deployed on the server

Server software performance can be directly impacted by how and where GIS data is stored.

The

following section will discuss geospatial data storage and associated best practices.

GIS DATA ADMINISTRATION
How GIS data is managed is critical to the success of an enterprise GIS. Storage methods have changed
dramatically over the past decade being driven mostly by technology. Choosing how to manage, access,
and organize these data resources is very important to the system architecture design.
ArcSDE Geodatabase
The geodatabase is the native storage format for ArcGIS. The ArcSDE functionality within ArcGIS Server
geo-enables enterprise relational databases (e.g. MS SQL Server, Oracle, etc.) allowing for the storage and
retrieval of spatial GIS data. The enterprise geodatabase consists of an application tier (ArcObjects and
ArcSDE) and a data storage tier (the relational database). The responsibility for managing geographic data
in an enterprise geodatabase is shared between ArcGIS and whichever RDBMS is used.
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ArcSDE supports long transactions using versions of the database. This is referred to as “versioning” in
the ArcGIS environment. Thousands of concurrent versions can be accommodated in a single database.
The “default” version represents the primary GIS data, while the versions represent potential changes to
that data.
Geodatabase versioning allows multiple editors to access the same database and edit data concurrently.
A process is provided for each editor to “reconcile” and “post” their edits back to the geodatabase’s
default version. In a typical editing environment, numerous edits are being made to the database on a
daily basis increasing the size of the version state tree. This process increases the size of the Add and
Delete tables (A&D) in the database.

As the A&D tables grow, they can eventually cause system

performance degradation. It is important to compress the database on a regular basis to reduce the
number of states and reduce the size of the A&D tables.
Best Practices:
•

Use a versioned geodatabase when managing multiple edit sessions

•

Database compression should be conducted on a scheduled basis to reduce the existing database
states

Local Government Information Model
Proper design of the enterprise GIS database is critical to effectively support
organizational data needs, applications, data maintenance and update, data
security, etc. The City currently maintains GIS data in the SDE environment with
partial use of the LGIM. The LGIM data model standardizes the storage of GIS data.
It is recommended that the majority of standalone feature classes be placed in
feature datasets. A feature dataset is a collection of related feature classes that
share a common coordinate system. Feature datasets are used to spatially or thematically integrate
related feature classes.
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Their primary purpose is for organizing related feature classes into a common dataset for building:
•

a topology

•

a network dataset

•

a terrain dataset

•

a geometric network

•

a parcel fabric

Additionally, feature datasets can be used to:
•

Organize thematically related feature classes

•

Organize data access based on database privileges

•

Organize features classes for data sharing

The LGIM contains a variety of logically defined feature datasets and feature classes that are common to
most local government’s spatial data needs. The LGIM connects silos of information in an organization
and integrates processes across typical government departments. It helps provide for more effective
operations, better communication, saves time and money, and engages citizens in more meaningful ways.
In addition, it also supports data sharing between local governments and regional, state, and federal
agencies. Following are the feature datasets defined by the LGIM:
•

Address

•

FireServiceOperations

•

AdministrativeArea

•

InfrastructureOperations

•

AssessmentInformation

•

ParcelEditing

•

CadastralReference

•

ParcelPublishing

•

Elevation

•

PublicSafetyPlanning

•

EmergencyOperations

•

ReferenceData

•

FacilitiesStreets

CONCEPTUAL SYSTEM DESIGN | 169

As of early 2017, water utilities are no longer a part of the LGIM and have instead been placed into the
Water Utilities geodatabase schema with the following feature datasets:
•

SewerStormwater

•

Stormwater

•

WaterDistribution

Customizing the LGIM is a common practice for most Local Governments. Rarely can the LGIM database
schema accommodate all of the data maintained by an organization. Frequently custom Feature Datasets,
Feature Classes, Tables, etc. need to be added to the LGIM to accommodate this data. This practice is
perfectly acceptable with the caveat that none of the original LGIM schema be deleted. This will ensure
that ArcGIS for Local Government (AG4LG) applications will work correctly with the custom LGIM schema
and the application will be able to locate specific data objects in the LGIM.
In some cases, an organization will determine that migrating from their existing geodatabase schema to
the LGIM is not in their best interest. They may have a well-established database schema in place already
that is heavily integrated in the organization and cannot make a good business case for changing it. In
some cases, these organization will deploy a staging LGIM database to support ArcGIS for Local
Government needs. This staging LGIM database is updated on a scheduled basis by scripts. This approach
allows the organization to maintain their existing geodatabase while benefitting from AG4LG applications.
Best Practices:
•

Use geodatabase versioning in the edit environment to allow multi-user editing and to promote
quality control

•

Perform scheduled database compressions to clean out the A&D tables and ensure optimal
database performance

•

Fully implement the LGIM and migrate any remaining standalone GIS data into the standardized
data model

•

Create custom objects in the LGIM schema as needed – do not delete any of the original LGIM
schema

•

The LGIM provides a standard data model for improved integration with third party applications
and databases
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GIS Imagery Data Architecture
Image data has become one of the most useful layers available in GIS. Imagery today is typically very
accurate spatially and provides a snapshot of real world conditions. It can be used to understand real
world relationships of terrestrial features more readily than other GIS data. Imagery, however, has very
high storage requirements and can require significant bandwidth on LANs and WANs.
In ArcGIS, imagery can be accessed in a variety of ways:
•

Direct access by ArcGIS Desktop

•

ArcGIS Server image services

•

Direct access to preprocessed imagery cache tiles

Imagery caching is an important tool for providing potentially large improvements with image retrieval
and display performance. Image caching creates a preprocessed pyramid of imagery tiles configured at a
range of scales. This greatly improves display times for clients since the preprocessed cached tiles are
sent to the client without future processing. Following is a recommended image caching workflow:
•

Create mosaic dataset

•

Serve image services to key users

•

Create map cache

•

Maintain mosaic dataset

•

Update cache

Imagery, whether stored in native file format or as raster data in an ArcSDE geodatabase, can consume a
large amount of storage space. In some organizations, due to the storage requirements of imagery,
upwards of 75% of the storage needs of the enterprise GIS can be attributed to image data. This mandates
that the organization pay particular attention to its selected storage architecture to ensure that it is
adequately designed.
Best Practices:
•

If an image service will not have its properties modified by users and it will be used as a basemap,
use caching to increase display performance and improve scalability

•

Due to large storage requirements of image data, proper planning of the storage architecture is
very important
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Storage Architecture Options
The modern data center typically relies on the Storage Area Network (SAN) for its enterprise storage
needs. The SAN is a high-speed network of storage devices that also connects those storage devices with
servers. It provides block-level storage that can be accessed by the applications running on any networked
servers.
SANs typically use high speed fiber for connectivity resulting in the elimination of data transmission
bottlenecks. Also, because SANs usually offer multiple connections to and from the data center’s servers,
they also improve availability. In addition, separating the storage from the servers frees up the computing
resources on the servers for other tasks not related to storage.
SANs are particularly helpful in backup and disaster recovery settings. Within a SAN, data can be
transferred from one storage device to another without interacting with a server. This speeds up the
backup process and eliminates the need to use server CPU cycles for backup.
The SAN is comprised of any number of hard disk drives (HDD) or solid-state drives (SSD) that are typically
in a RAID configuration. RAID is a technology for striping data across multiple drives to improve data
redundancy or performance or sometimes both. The type of RAID configuration selected is an important
consideration when looking at the GIS system architecture.
The most common RAID configuration used with enterprise GIS for data storage is RAID 5 which offers the
following capabilities:
•

Consists of block level striping with distributed parity

•

If one disk fails, the parity bit on the parity disk can be used to restore the missing data

•

Provides optimum disk utilization and near optimum performance

Relational databases like SQL Server store data files, index tables, and log files, all of which are associated
with a specific database. While RAID 5 is commonly used for the large data files associated with a
database, it is recommended that RAID 1/0 be used instead for the index tables and log files. RAID 1/0
provides both mirroring of data and high-performance data access. It is also the highest cost solution
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effectively cutting in half the available disks. Following is a recommended relational database storage
configuration:
 Data Storage Files (vector data) – RAID 5 volume (1)
 Data Storage Files (raster data) – RAID 5 volume (2)
 Index Tables and Log Files (vector data) – RAID 1/0 volume (1)
 Index Tables and Log Files (raster data) – RAID 1/0 volume (2)
The above configuration would result in four volumes being created on the SAN of an appropriate size to
accommodate the database requirements. This would result in an optimized database environment that
would provide optimal performance to the enterprise GIS.
Best Practices:
•

The SAN is a best of class storage solution for an enterprise GIS

•

Database index and log files should be stored on RAID 1/0 volumes

•

Database files storing GIS vector and raster data should be placed on RAID 5 volumes resulting in
minimum performance impact

•

Monitor disk I/O performance to identify when disk contention is causing performance issues

•

Configuring a SAN with Solid State Drives would provide best of class performance

Application and storage performance can easily be nullified by a poorly performing network. Network
Communications and their importance to system architecture are addressed in the following section.

NETWORK COMMUNICATIONS
An enterprise GIS is one of the heaviest contributors to network traffic in a LAN/WAN environment. This
is in large part due to the graphic intense experience that GIS provides the end user and to potentially
large data files (e.g. aerial photography) being transmitted across the network. The capacity and
performance of the network is therefore a very important component of the system architecture design.
Capacity & Performance
The City has a gigabit LAN/WAN supporting its enterprise GIS. There is gigabit connectivity between
servers and switches, and there is 100MB connectivity between servers and desktops. Some user
feedback at the City indicated that there are some performance issues for GIS users when accessing server
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resources; especially for those users in remote locations. The IT Department continues to diagnose these
performance issues in search of solutions and it is also recommended that the City eventually provide
gigabit connectivity between servers and GIS desktops to further eliminate performance bottlenecks.
In addition to the performance issues identified above, care should be taken to recognize any new latency
that may occur in network communications. Network latency is the round-trip travel time for a single
packet of data. Various things can create latency such as aging and/or defective switches or routers.
Increased latency results in a GIS user having to wait longer for a screen to refresh or for a process to
complete and has a detrimental impact on the user experience. The City’s LAN/WAN should be continually
monitored to ensure that optimal performance is maintained and that network latency does not become
an issue.
Suitability Analysis
It is typical for network administrators to benchmark and maintain performance metrics on their
networks. The peak bandwidth needs of the network must first be understood by reviewing site traffic
workflows and summing their bandwidth requirements. This can be accomplished using the Esri CPT
Design tab. The figure below is an example of this tool being used to plan for a potential build-out of GIS
users at the City exceeding 531 (plus 100 public access users) with some estimated user counts.

Network Capacity Planning

In the “Network Mbps” column, it can be seen that the City’s existing 100MB connections between servers
and desktops will create bandwidth issues once the GIS user base is built-out over the next 3 to 5 years.
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It is highly recommended that the City upgrade this server/desktop connectivity to gigabit for all GIS users.
The 200 Mbps connection for the internet connection is more than adequate. It is a best practice to design
the network to support double the anticipated traffic. That would equate to the following design needs:
•

LAN/WAN > 442 Mbps

•

Internet > 40 Mbps

These requirements leave substantial bandwidth for other enterprise applications on the 1 GB network
resulting in best of class performance for GIS applications.
Best Practices:
•

The LAN/WAN should be periodically monitored to ensure latency does not increase on the
network

•

Provide gigabit network connectivity all the way to the GIS desktop

As previously stated, performance of GIS Server hardware is typically the most important component of
the system architecture. The following section will provide details on Platform Performance and the
proper sizing of the server environment.

PLATFORM PERFORMANCE
The performance of GIS applications was discussed earlier and in this section the importance of hardware
technology will be the focus. Selecting the right hardware will provide greater performance, improve
efficiencies, and provide a better return on investment.
Performance Baseline
The performance of computer hardware that supports GIS has increased dramatically over time. Platform
per core performance is now 5.3 times faster than it was 10 years ago. The trend has been faster hardware
and lower platform cost. For the purpose of measuring ArcGIS software performance, Esri has established
a benchmark hardware system each year to identify the best available platform for GIS. Platform
performance is measured using SPEC performance benchmarks. The Standard Performance Evaluation
Corporation (SPEC) was established in 1988 by a small number of workstation vendors for the purpose of
creating an industry recognized realistic benchmark of computer hardware performance. Esri specifically
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uses the “SPECrate_int2006” per core benchmark baseline for measuring hardware performance of
various systems (figure below).

Esri SPEC Performance Table
SPECrate_int2006 is a process intensive benchmark that stresses a system’s processor, memory
subsystem, and compiler and provides an accurate and consistent gauge of a system’s performance.
The Esri CPT makes extensive use of the SPEC performance values to gauge how well an existing or
potential hardware platform should perform. Using these performance values in conjunction with defined
user workflows provides the CPT with necessary information to properly size a recommended hardware
platform to meet the needs of an organization’s enterprise GIS.
Platform Performance
The increasingly more powerful hardware platforms that have become available over time, have led to
the development of a broad range of powerful software solutions. System processing capacity is
important but system availability and scalability even more so for the support and optimal performance
of an enterprise GIS.
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The processors at the heart of most desktops and servers in use today are Intel based with desktop
workstations and servers using the Intel Xeon line of processors. There are some AMD and Sun SPARC
processors in use but they only occupy a very small portion of the server technology segment. Intel Xeon
processors have become the predominant Windows Server CPU. The Intel processors have steadily gained
in performance while AMD processors have less than half the performance of Intel server class processors.
Faster processors reduce the processing time of a server or workstation and provide for increased system
throughput. It is important to note that ArcGIS Server licensing is based on a per core licensing model
(physical and virtual cores are treated the same). By deploying fewer and faster cores, ArcGIS Server
licensing costs will be less with minimal loss of performance. Dual and Quad core configurations provide
the highest per-core performance. Configurations with more cores, on the other hand, can support more
virtual servers in a virtualized environment. This is of course not an issue when using the Esri Enterprise
Licensing Agreement which Wilmington has purchased. The decision on which processor configuration to
deploy will be based on cost versus required performance dictated by business requirements.
ArcGIS Server Platform Selection and Sizing
The City has a potential build out over the next five years to 531 GIS users plus 100 public access users
(concurrent use). Following are CPT designs based on these user counts along with the recommended
hardware solution and estimated costs. The solution provided (figure below) is for a full build-out of the
recommended infrastructure.

System Design / Full Build-Out
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Based on the CPT System Design results and following industry best practices, the following physical server
architecture is recommended to support the total 631 users as follows:
•

4 Processors - Xeon E5-2643 v3 (6 cores each , 3.4 GHz)

•

192 GB Memory

Best Practice: Selecting the best physical server platform to support a virtualized environment is
important. Physical host processor performance has a direct correlation to virtual server performance
and scalability.
The previous sections in this chapter have identified the needs for the City’s enterprise GIS and
documented its existing system architecture supporting GIS. The following section will make system
architecture recommendations for meeting the City’s identified GIS business requirements.
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7
CONCLUSION AND
RECOMMENDATIONS
The following recommendations are based on the system design process, on industry best practices, and
on the combined experience of GTG’s technical staff. If followed, these recommendations will provide
Wilmington with a world class enterprise GIS that will exceed the expectations of its users.
GIS Server Platform
Suggested Server Configurations:
(At minimum deploy suggested or equivalent configurations.)
Premise Based Physical Server
Following is an example Dell configuration based on the above specifications. This cost estimate is
provided for reference only and the City will need to verify the necessary hardware configuration,
compatibility with existing systems, and obtain a current quote from their selected vendor. The following
recommended server would increase platform capacity (transactions per hour) by 62% and would reduce
typical server response times for GIS map services by 10% to 20%.
Dell PowerEdge R730 Rackmount (quantity 2)
 Dual Intel® Xeon® E5-2643 v3 3.4GHz Processors (6 cores each)
 96GB Memory
 960GB Solid State Drive x 3 (RAID 5)
 Gigabit Ethernet Controller
 Estimated Cost: $23,000
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The City will need to obtain exact pricing from their selected hardware vendor based on the server
specifications provided above with the possible substitution of newer more powerful Xeon processors as
they become available.
It is recommended that a deployment of MS SQL Server be installed on this server and be dedicated to
supporting ArcGIS. Other enterprise applications (ERP, CRM, etc.) should not be installed on this instance
of SQL Server – only the databases that support ArcGIS. This will ensure optimal performance for ArcGIS
and prevent resource contention.
Premise Based Storage Area Network (SAN)
The City’s existing Microsoft StorSimple SAN solution will meet storage needs for the next several years.

Desktop Platform
(At minimum deploy suggested or equivalent configurations.)
Power User
 Dell Precision Tower 5810 Workstation
 Intel Xeon Processor E5-1650v3
 16GB Memory
 500GB Local Disk
 NVIDIA Quadro K2200 4GB Video Card
 24” Display (dual displays preferred)
 Estimated Cost: $2,888


Recommended Software
•

ArcGIS Desktop 10.5 or newer

Casual User
 City’s Standard Desktop
 Recommended Software


Browser Based Mapping
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Mobile Platform
The City needs to develop a citywide Mobile GIS Plan. Business requirements that are documented will
determine the type of mobile hardware that will best meet the City’s needs. The use of the Esri Collector
application and other ArcGIS Online mobile applications is highly recommended.
Network Communications
Some performance issues with the City’s LAN/WAN and VPN were identified by remote GIS users that
need to be resolved. In addition, it is recommended that all GIS desktops have a gigabit connection to the
GIS server(s). Periodic monitoring of network performance is recommended to ensure peak performance
and to prevent issues like latency from causing performance issues. If the City decides to expand GIS
access to other remote sites on the WAN, it is recommended that those additional sites participate in the
1GB fiber network.
Best Practices
Numerous best practices are enumerated throughout this document and it’s recommended that the City
adhere to these practices to maintain a peak performing GIS architecture.
Standard Operating Procedures (SOP)
The development of clear and concise Standard Operating Procedures (SOPs) to fully document all major
technology functions is critical to the success of the enterprise GIS. These SOPs should be heavily
documented and contain step-by-step directions with numerous graphics guiding the user through each
step of a given procedure. Ease of use, clear and concise steps, and thorough documentation should be
the standard for these SOPs. The follow six-step procedure should be used when developing the SOPs.
1. Name the SOP using descriptive action words. For example, “Performing Data Maintenance”,
“Configuring Permissions and Security using Active Directory”, etc.
2. Write a scope for the SOP answering the following questions:
a. Which specific procedures will be covered?
b. Which procedures are not covered?
c. Who is the target audience for the SOP?
3. Develop the overall task description and include staff required for the task, what software
(licensing) is needed, and the required staff skill level.
4. Describe each task in detail and include:
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a. Specific order of tasks
b. Required software
c. References to other SOPs
5. Use a team-based approach to developing SOPs.
Successful SOP development and implementation typically requires that all people who are
affected by a SOP be involved in a team-based SOP development and problem-solving process.
To achieve that:
•

Key City staff will need to be involved in drafting the initial SOP

•

Key City staff will need to check the written procedures against actual practices
before implementation.
•

Revise as needed

6. Establish a process to monitor the SOPs regularly. This will ensure that if procedures change
over time, the SOPs will be maintained and updated to reflect the change in procedures.
It is important to realize that developing useful and effective SOPs requires time and commitment from
all management and employee levels. Once the SOP development is complete, three important steps
still remain.
1. Educate employees about the new SOP
2. Control “procedural drift” by ensuring that the SOP is followed consistently over time
3. Establish an evaluation and review system to be certain that over time all the steps
of an SOP are still correct and appropriate for the production system
The City did provide copies of SOPs for both “GIS Domains” and “GIS Data Storage” and it is
recommended that additional SOPs be developed including:
•

Data Maintenance and QA/QC – Procedures for maintaining and editing data in the Esri
ArcMap environment and for use of the ArcGIS Data Reviewer for QA/QC.

•

Geodatabase Design – Detailed steps for designing a geodatabase schema to meet the needs of
the organization. Includes review of the LGIM and ways to customize the LGIM schema.

•

User Authentication and Active Directory – Procedures for configuring user authentication in
both ArcGIS Server and SQL Server to work with Active Directory.
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•

ArcGIS Versioning in the Editing Environment – Provides detailed instructions on creating a
versioned environment in ArcGIS and then how to properly use it in the ArcMap editing
environment.

•

Database Permissions and Security – Procedures for setting up roles and permissions in the SQL
Server database and how to properly configure privileges in ArcGIS using ArcCatalog.

•

Using the Web AppBuilder – Detailed instructions for developing web mapping applications that
can be deployed in ArcGIS Online for either intranet or public facing applications.

•

Field Data Collection with Collector for ArcGIS – Procedures for configuring ArcGIS Server map
services, ArcGIS Online, and the Collector application in support of mobile data collection using
tablets and smart phones.

Based on the recommendations developed in this section, GTG performed a review of the two existing
City SOPs to determine areas for improvement and the results follow:

Category
Descriptive name?
Scope?
- Identify Specific Procedures Covered?
- Identify procedures not covered?
- Target audience stated?
Required staff listed?
Required staff skill level listed?
Required software licensing listed?

GIS Domains










SOP

GIS Data
Storage
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Detailed task details?
- Specific order of tasks?
- Required software?
- References to other SOPs?
Was team based approach used to develop SOP?
Monitoring process in place for SOP changes?
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The most notable concern about the reviewed SOPs is that they do not contain graphically illustrate tasks
in a specific order. SOPs should be developed so that an individual not familiar with Wilmington’s GIS
operations perform a procedure strictly by using the SOP. The graphic below is an example of this. It is
recommended that Wilmington
revise its existing SOPs following
the provided guidelines as well as
develop new SOPs for major GIS
functions.

This

will

ensure

consistency in performing these
procedures

and

will

develop

continuity within the enterprise
GIS.

Example SOP Illustrative Graphic
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Summary of Existing Conditions
The following summarizes the existing conditions in Wilmington in regards to training, education, and
knowledge transfer. These findings were compiled based on on-site interviews, phone discussions, and
analysis. Each of the items in the table below is discussed in detail throughout this chapter.

City of Wilmington Training, Education, and Knowledge Transfer Findings
No formal training plan in place
In the past, there was training on the City’s intranet solution, CityView, but no current formal enterprise,
or departmental training currently occurs
No succession planning
Some informal knowledge transfer occurring
No Return on Investment workshops
Staff attend some state level conferences
Training opportunities are available through the Esri Catalog as part of the City’s Esri Enterprise
Agreement (EA), although few staff take advantage of them
No targeted training specific to business lines (i.e. GIS for Public Safety or GIS for Planning)
No education plan is in place (different than training plan)

The following table summarizes key existing training conditions. The chart on the next page reflects a compilation
of insight gained via the on-line questionnaire, on-site interviews, and a key performance indicator interview on
the phone with the GIS Manager in IT. This chart should be used as an annual method of tracking governance
progress at the City. The goal would be to move each of the below key performance indicators towards 100%
where applicable.

CONCEPTUAL SYSTEM DESIGN | 186

City of Wilmington Existing GIS Training, Education, and Knowledge Transfer Conditions
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1
INTRODUCTION
Identifying methods for improving the GIS knowledge base for internal and external GIS users in Wilmington
is the ultimate goal of this training and education chapter. A developed training, education, and knowledge
transfer plan will encourage the effective utilization of GIS technology. It is important to define some of the
terms used throughout this chapter as they apply to GIS as follows:
•

Training – a formal class or session, for a group or individual, intended for the purpose of learning a skill or
software tool. Training can be informal or instructor led and can be off-site, on-site, or Internet based.

•

Education – a variety of methods and techniques used to teach the organization how GIS should and can be
used.

This can include seminars, one on one discussions, brown bag lunches, and various digital

communications mediums.
•

Knowledge transfer – the act of educating and/or training others in the organization about specific skills or
techniques that a person or persons have that can benefit others in the organization.

GIS TRAINING MODEL
Training will need to be an integral part of Wilmington’s continued GIS development strategy and should
revolve around a model that includes a combination of external training, internal training, and continuing
education offerings. The training model should follow the same tiers of GIS users as outlined in previous
chapters:
►

A Tier 1 user is a Flagship GIS user who has access to a fully functioning GIS toolset including editing
and complex analysis. Tier 1 users are those that use the entire ArcGIS suite, GIS data managers,
and/or career GIS professionals.

►

A Tier 2 Analytical user focuses on data analysis, in addition to general browsing capabilities. Tier
2 users conduct analytical tasks above and beyond what is offered at the Tier 3 level. They need a
tool that allows for robust flexibility and a host of analytical tools such as provided by ArcGIS
Desktop Basic.
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►

A Tier 3 Portal user requires only general browsing, simple cartographic output and basic GIS data
query functions. Generally, Tier 3 users can have the majority of their GIS needs met by Internet
and/or intranet portals.

Because of the hybrid/decentralized model of governance in Wilmington, the GIS staff in each department
will play a prominent role in the training model. In addition to enhancing their own technical skills, it is
recommended that the lead GIS staff member (to be determined based on recommendations in the
Governance Chapter) and the team of professional GIS staff located throughout the City (hereby referred
to as the GIS Team) is proficient in GIS training to a degree that they are able to carry on training with other
City employees. Discussed later in this section, the GIS Team should use a “train the trainer” model to
propagate their GIS skills to other City GIS users.

ARCGIS TRAINING RECOMMENDATIONS
It is important to note that the following recommendations do not account for existing expertise. For
example, staff with a GIS diploma or equivalent knowledge may not need some of these courses.
Additionally, staff may have already taken classes or achieved a level of expertise on certain software
products or functions precluding their need for certain classes. However, the following is a holistic look at
what is needed. If a person already has the needed expertise they do not need to take the class unless they
desire a refresher.
Tier 1 users – those GIS users responsible for the creation/maintenance of GIS databases – should take
ArcGIS classes (ArcGIS II and ArcGIS III). These ArcGIS classes teach functionality, tools, workflows, and
analysis for ArcGIS Desktop (Advanced, Standard, and Basic editions). ArcGIS II and ArcGIS III classes can
be provided on-site by Esri or other private instructors. In addition to the ArcGIS class, Tier 1 GIS users that
will have technical responsibilities with ArcGIS Server such as GIS staff located in IT, should take the ArcGIS
for Server “Sharing GIS Content on the Web” and “Building Geodatabases” classes. As the core GIS team
grows beyond just the GIS Manager, staff with geodatabase management responsibilities should also take
“ArcGIS for Server: Site Configuration and Administration” to understand the use and storage of data in the
ArcSDE environment. It is expected that the core GIS staff will need to take these courses. As staff roles on
the GIS Team are determined, staff can tailor the specific courses taken to their individual needs.
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Tier 2 users should be provided, at a minimum, with the multi-day ArcGIS II training class. This will include
an introduction to the base functionality and tools of the software, from data management to desktop level
analysis. Additionally, Tier 2 users should take the ArcGIS III class. If the cost of attending an in-person class
is too much, Tier 1 staff who have completed the course could conduct these trainings in-house.
Tier 3 users will receive customized training sessions on each individual end-user application that is
developed. These applications are generally very intuitive and user-friendly with integrated contextual help.
Half-day training sessions on each application will be sufficient. This training can be delivered through
existing staff in an effort to achieve cost savings. It is expected that 452 staff will need to take these courses
over time. Additionally, classes or videos for the public should be made available.
GIS training is mission-critical to the success of GIS within the City and there are many options for GIS
training. Esri offers a host of instructor-led GIS classes through online classes and has training centers in
Charlotte, North Carolina and across the country. In addition to the online courses, there is an extensive
quantity of low-cost or free, self-paced courses and tutorials available on-line. These are currently available
to City of Wilmington staff through the City’s ELA. GIS staff noted that very few staff members utilize these
opportunities. Esri courses are changed on a yearly or bi-yearly basis, depending on versioning, and
offerings should be reevaluated regularly. As new technology comes out, staff should use Esri training
opportunities to stay current in their training and up-to-date on how to best utilize new tools.
In the past, Esri has offered an Authorized Trainer Program (ATP). This allowed non-Esri employees to
become certified Esri trainers and would give them access to Esri training materials and order training
books. However, in 2011 Esri discontinued their Certified Training Professional (CTP) program. In fact, the
City’s GIS Manager in IT is a former certified Esri trainer. Due to the cost of training programs, combined
with the increased volume of training needed by the City, it is recommended that the GIS Team take over
the role of trainers (non-Esri certified) for the City. In considering the City’s long-term training needs, it
would be very beneficial and cost effective to have the City’s GIS Team conduct the City’s GIS internal
training.
Staff in the GIS Team should take the Esri courses pertinent to the classes for which they will teach. They
then should tailor a course to the City’s GIS end-users. Esri courses cover a wide range of topics, some of
which are not pertinent to Wilmington’s GIS users. The GIS Team should familiarize themselves with the
CONCEPTUAL SYSTEM DESIGN | 190

needs of City staff. Then, the GIS Team can customize each in-house course to focus on relevant topics
tailored to the needs of the City’s GIS end-user community. These classes do not need to be the same
duration as the Esri courses as the City’s training should be more concise and targeted. In most cases, it
should be a training session specifically geared to the technology or application staff will be using.
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2
PROJECTED GIS
SOFTWARE
TIER-LEVEL USERS BY
DEPARTMENT
The following table summarizes the recommended GIS Software Tier-Level Users by Department based on
the needs assessments. This table provides a snapshot of the level of training that will be necessary per
each Department. These projections were created using the projected users in Option 1 of the Governance
Chapter.
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Projected GIS Software Tier-Level Users by Department
City of Wilmington Departments/Sections

City Attorney’s Office
City Manager’s Office
Community Services
Economic Development
Engineering
Finance and Budgeting
Fire
Golf Course
Human Resources
Information Technology
Parks and Recreation
Planning, Development, and
Transportation/WMPO
Police
Public Services
Total

Tier 1 Flagship
Users

Tier 2
Analytical
Users

Tier 3 Portal
Users

Total Projected
GIS Users

0
0
0
0
2
0
1
0
0
4
1

0
1
0
1
8
0
2
2
1
2
7

5
2
12
2
10
28
55
5
1
13
33

5
3
12
3
20
28
58
7
2
19
41

2

14

26

42

1
3
14

2
25
65

205
55
452

208
83
531

TIER-LEVEL TRAINING SUMMARY
The following pyramid summarizes the total number of users needing training based on tiers of GIS use.
The table on the right describes typical GIS activities by level of user.
Group

Tier 1 –
Flagship

Tier 2 –
Analytical

Tier 3 –
Portal

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Activity
GIS Administration
Data Maintenance
Data Conversion and Creation
Spatial Data Management
Technical Support
Coordination
Data Maintenance
Analytical functions/Geoprocessing
Complex queries
Modeling
Use of desktop extensions
High quality map production
Browsing/Look-Up
Standard Reports
Simple Query
Map Production
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3
GIS TRAINING
MATRIX
Several Esri courses have been identified which would be of benefit to continued GIS growth and
professional development.
The following table summarizes the recommended training class regimen for the City. These are core GIS
classes that are mostly geared to the high-level users. These are generally multiple-day, instructor-led
classes, with fees associated with taking the classes. Staff should budget annually from some staff to take
classes that involve a cost. Staff should then be able to train other staff members regarding the topic
covered. In-house training should also consist of the available training classes and webinars available to the
staff under the City’s EA, which will be discussed in more detail below. The table includes the class, trainer,
course length, recommended participants, and initial offering plan year.
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Class

Site

Trainer

Recommended
Participants

Suggested
Prerequisites

Esri/Internal

Tier One and
Two GIS Users

ArcGIS I and some
ArcGIS Experience

Online/
Off-site

Esri/Internal

Tier One and
Two GIS Users

ArcGIS II:
Essential
Workflows

Deploying and
Maintaining a Multiuser
Geodatabase

Online/
Off-site

Esri/Internal

GIS Team

ArcGIS II:
Essential
Workflows

System Architecture
Design Strategies

Online/
Off-site

Esri/Internal

GIS Lead/Team

Review:
www.esri.com/sy
stemdesign

ArcGIS for Server: Site
Configuration and
Administration

Online/
Off-site

Esri/Internal

GIS Lead/Team

ArcGIS II:
Essential
Workflows

ArcGIS 4: Sharing
Content on the Web

Online/
Off-site

Esri/Internal

GIS Lead/Team

Introduction to
ArcGIS Server

ArcGIS I and ArcGIS II:
Essential Workflows

Online/
Off-site

ArcGIS III: Performing
Analysis (10.x)

Comments
Tier 2 staff should have an official
introduction into the realm of
ArcGIS and then cover the
content in ArcGIS II- training on
how to author, share, and use
geographic information in ArcGIS.
Building on ArcGIS I & II, learn
how to efficiently solve spatial
problems to support informed
decision making.
This course prepares you to
successfully deploy a multiuser
geodatabase to manage critical
geographic assets including
architecture, configuration,
assigning user privileges and
performing maintenance.
Covers GIS system architecture
design strategies. Learn how to
plan and select the right system
architecture for your
organization.
Learn how to install, configure,
and manage an ArcGIS for Server
system.
Learn how to publish professional
map services that will provide
spatial data to colleagues and
non-GIS audiences.

Costs

Course
Length

$1,695

3 Days

$1,130

2 Days

$1,130

2 Days

$1,695

3 Days

$1,695

3 Days

$1,695

3 Days
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Class
Exploring Enterprise
GIS: A Workshop for
Leaders

Configuring Web Apps
Using Web AppBuilder
for ArcGIS

Developing Web Apps
with ArcGIS API for
JavaScript

User Workflows for
ArcGIS Online
Organizations

Site

Online/
Off-site

Online

Online/
Off-site

Online

Trainer

Recommended
Participants

Suggested
Prerequisites

Comments
Get the key information you need
to understand how your
organization can deploy an
enterprise GIS on the ArcGIS
platform to full advantage.
This course shows how to take
advantage of existing web maps,
themes, and widgets to build
apps that feature your
organization's branding and
deliver the functionality your
users require.

Costs

Course
Length

$185

1 Day

$595

1 Day

Esri

GIS Lead

None

Esri/Internal

Tier One Users
who create
web maps

ArcGIS 4 Sharing
Content on the
Web

GIS Team

JavaScript and
HTML
programming
experience and
completion of
ArcGIS 4: Sharing
Content on the
Web

Learn how to use ArcGIS API for
JavaScript to build highperforming, engaging web
applications.

$1,695

3 Days

Familiarity with
ArcGIS Online

This workshop introduces web
maps, apps, and other
authoritative content that may be
available through your ArcGIS
Online organizational site. You
will see how this content helps
you infuse your projects with
geographic context, additional
business intelligence, and visual
impact.

$585

1 Day

Esri/Internal

Esri/Internal

GIS Team
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Class

Site

Creating Story Maps
with ArcGIS

Online/
Off-site

Migrating from
ArcMap to ArcGIS Pro

Online/
Off-site

Tier 3 Applications

Online/
Off-site

Recommended
Participants

Suggested
Prerequisites

Esri/Internal

GIS Team

Familiarity with
ArcGIS Online

Esri/Internal

Tier One and
Two Users

Familiarity with
ArcMap

Internal

All Potential
Users

Trainer

None

Comments
This course teaches the concepts,
best practices, and decisions that
need to be made when creating
and sharing a story map.
This course helps familiarize GIS
professionals with ArcGIS Pro.
Learn the basic capabilities and
tools of the
intranet/Internet/mobile
applications.

Costs

Course
Length

$565

1 Day

1,130

2 Days

Should be
conducted in house
as needed by GIS
staff

TRAINING CLASSES – TIER 3
Tier 3 users will need training specific to the GIS Intranet Data Portal, Mobile and/or Field applications, dashboards, and other. These training classes
can be handled on-site on an as needed basis by the GIS Manager and/or selected consultants. The cost of all Tier 3 applications includes training
for selected personnel. Enterprise-wide training of Tier 3 applications can be conducted by members of the GIS Team.
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4
GIS TRAINING
OFFERINGS
PLAN PER YEAR
The following table lists the recommended training class and recommended number of classes per plan
year. After year 5, classes should be provided on an as-needed basis with an eye on staff turnover and/or
new releases of technology.
Class

FYI
FY2
ArcGIS Training Classes

FY3

FY4

FY5

ArcGIS I and ArcGIS II: Essential Workflows

1

0

1

0

1

ArcGIS III: Performing Analysis (10.x)
Deploying and Maintaining a Multiuser
Geodatabase
System Architecture Design Strategies
ArcGIS for Server: Site Configuration and
Administration

1

0

1

0

1

1

0

0

0

0

1

0

0

0

0

1

0

0

1

0

ArcGIS 4: Sharing Content on the Web

1

0

0

0

0

0

1

0

0

0

0

1

0

0

1

0

1

0

0

1

1

0

1

0

1

Creating Story Maps with ArcGIS

1

0

0

1

0

Migrating from ArcMap to ArcGIS Pro

0

0

1

0

0

Exploring Enterprise GIS: A Workshop for
Leaders
Configuring Web Apps Using Web
AppBuilder for ArcGIS
Developing Web Apps with ArcGIS API for
JavaScript
User Workflows for ArcGIS Online
Organizations
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5
ADDITIONAL
TRAINING
In addition to the instructor-led classes, as previously discussed in this chapter, there is a vast array of GIS
training opportunities available through Esri’s online training catalog, which the City of Wilmington can
access through its Enterprise Agreement. Many of these training opportunities and videos are shortened
versions of the instructor-led classes discussed above. Staff should utilize these opportunities as frequently
as possible. There is vast library of videos, training seminars, SpatiaLABS, and web courses that cover the
whole realm of GIS topics. Some are extremely specific, such as Tapestry Segmentation for Retail
Merchandising, while others would benefit entire divisions of staff in Wilmington. The table below identifies
some of these free, self-paced, online offerings that staff should explore.
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Class Name
ArcGIS API for JavaScript:
Getting Started

Training Type

Length

Targeted Audience in
Wilmington
GIS Team who will be

Video

51 minutes

providing intranet
browsers for staff
Staff that will be

Survey 123 for ArcGIS:
Collect Field Data with

completing Survey123
Training Seminar

60 minutes

Smart Forms

forms in the field in
Engineering or Public
Services.
Staff that utilize Excel

Map Your Data with
ArcGIS Maps for Office

spreadsheets for
Web Course

2 hours

creating databases with
a geographical
component

Introduction to the
ArcGIS for Server REST

GIS Team who will be
Web Course

3 hours

API

providing intranet
browsers for staff
Staff that would prefer

Introduction to Using
Spatial Analysis in ArcGIS

to use a GIS browser
Video

74 minutes

Online

over ArcDesktop, but
need more targeted
capabilities.
Economic Development
and Transportation staff

Market Assessment and
Site Screening with
Business Analyst Online

SpatiaLABS

4 Hours

who would be utilizing
Business Analyst to
determine growth
potential
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Staff that would be
utilizing cluster or
hotspot analysis to

Spatial Data Mining: A
Deep Dive into Cluster

Video

67 minutes

complete tasks such as
Fire and Police, Public

Analysis

Services, or Parks and
Recreation staff.
Staff in Public Services or
Network Analysis using
ArcGIS

Code Enforcement who
Web Course

3 hours

would be using Network
Analyst for more
efficient routing.
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6
CONTINUING
EDUCATION
An important part of professional GIS education is not only formal training classes, but also attending GIS
conferences, being active in professional organizations, and joining area or regional user groups.
In addition to their regional and national users’ conferences, GIS professional associations offer important
peer-to-peer connections, professional journals and technical publications, training and other learning
forums, and opportunities to form local, regional and national policy by serving on select committees and
special interest groups. Some prominent GIS professional organizations include:
Formal Educational Opportunities
The University of North Carolina- Wilmington offers a Post-Baccalaureate Certificate Program in Geographic
Information Science, as well as a Master of Science degree in geoscience. Both of these formal educational
opportunities would equip staff with tools to assist them in careers concerning GIS.
Geospatial Information Technology Association (GITA) – Carolina Chapter
https://sites.google.com/site/ncscgita/home
GITA is the professional association and leading advocate for anyone using geospatial technology to help
operate, maintain, and protect the infrastructure, which includes organizations such as utilities,
telecommunication companies, and the public sector. Through industry-leading conferences—along with
research initiatives, chapters, membership, and other programs—GITA provides education and
professional best practices.
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Urban and Regional Information Systems Association (URISA) – Carolina Chapter
https://carolinaurisa.org/
URISA is a nonprofit association of professionals using Geographic Information Systems (GIS) and other
information technologies to solve challenges in state/provincial/ regional, and local government agencies
and departments. The Carolina URISA chapter is 15 years old and is made up of over 200 members from
North and South Carolina.
American Association of Geographers (AAG)
AAG is a nonprofit organization comprised of members from the public, private, and academic sectors,
focused on contributing to the advancement of geography. AAG consists of members representing over
100 countries. AAG hosts an annual meeting and publishes several scholarly journals and an online
newsletter.
Geographic Information Systems Professional (GISP) Certification
The GIS Certification Institute (GISCI) is a non-profit organization that provides the GIS community with a
certification program. Experienced GIS professionals can obtain GISP certification and recognition provided
they meet the following requirements.
•

Have 4 years equivalent full-time geospatial experience;

•

Meet the Portfolio Requirements (minimum point requirements in Education, Experience, and
Contributions);

•

Take and pass the GISCI Geospatial Core Technical Knowledge Exam;

•

Complete all requirements within 6 years from start of application process.

Annual Esri Conference
GIS conferences allow registrants to attend workshops and seminars (some free, some at additional cost),
and to interact with other GIS professionals from around the world. The City of Wilmington should try to
budget every year for conference attendance. The International Esri User Conference is the premier GIS
learning experience and should be attended if possible. There are over 16,000 attendees annually from
over 130 countries. While there are tremendous conference opportunities in North Carolina and on the
East Coast, there is no peer to the Esri User Conference. This is the most important and far-reaching
conference conducted for Esri users. The breadth of the educational opportunities and access to Esri staff
can only be found at this conference. It is highly recommended that Wilmington staff attend each year.
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The City has two complimentary admissions to the Esri International User Conference annually as part of
the City’s Enterprise Agreement. Staff should take advantage of these passes and make every effort to
attend. For more information: http://www.esri.com/events/user-conference.
Who Should Attend?
The Esri User Conference is open to all Esri software users including:
•

New Users

•

Experienced Users

•

User Group Members

•

Supervisors

•

Programmers

•

Specialists

•

Analysts

•

Technicians

•

Local,

•

Management Information Services and

Regional,

National,

and

International Committee Members

Industry Solutions Supervisors

•

Project Coordinators

•

Department Heads

•

Division Chiefs

•

Executive Directors

•

Faculty

•

Elected Officials

•

Board Members

•

Chairpersons

•

NGO Representatives

•

First Responders

Why Attend
•

Find out everything you need to know about ArcGIS 10.x, from productivity and sharing to
spatial analysis and imagery.

•

See how to best leverage your current GIS investments.

•

Learn from people like you who are tackling challenges like your own.

•

Get updates and direction that will help your organization make better decisions.

•

Gain tips, tricks, and tools to launch, update, and enhance your GIS projects.

•

Connect with Esri staff including product and industry specialists, instructors, and the technical
support experts.

•

Hear straight from Jack Dangermond, Esri President.

•

Be part of an inspired global community striving to design a better world.
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In addition to the Esri International User Conference, the professional organizations mentioned hold annual
conferences. Some of these are regional annual events, while others are national or international
conferences. Wilmington should make every effort to attend conferences including the North Carolina GIS
Conference when financially feasible, as they are tremendous sources for new ideas and will assist the City
in staying current in industry best practices.
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7
COMMUNICATION
PLAN
Continued education and outreach is as important as formal training. GIS must be understood and the
organization must be educated as to the benefits and uses of GIS technology. This can be accomplished
through several methods. The City of Wilmington must make a conscious effort to continually educate the
organization. Therefore, it is important to have a communication/education plan. The purpose of a
communication plan is to help an organization communicate with internal and external audiences. It is
critical that GIS is communicated in an organized and deliberate fashion at the City. Some of the reasons
for the City to communicate regarding GIS are as follows:
•

Keep stakeholders informed about City GIS activities;

•

Provide ongoing project updates;

•

Distribute major reports and findings;

•

Educate GIS users as to approved standards;

•

Educate people about the benefits of GIS;

•

Make people aware of the City’s GIS activities and the impact they are having;

•

Solicit and acquire input related to City GIS activities;

•

Understand the needs of the GIS user community;

•

Provide sound policy advice to decision makers;

•

Promote programs that the City thinks are critical to sound GIS development;

•

Promote the use of GIS in meeting objectives of key stakeholders.

This communication plan is meant as a guide for the City’s GIS development efforts. It describes the
audiences that should be hearing from the City and ways to reach them. Additionally, it talks about ways
for getting feedback as well as receiving communication from key audiences. The City should incorporate
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numerous ways to communicate with its audience. The following are audiences that would typically be
included in the communication plan:
•

GIS Users Group –users that need to be kept in the loop on pertinent City directed GIS activities

•

City Leaders – decision makers need to understand GIS and why it is being used

•

General Public – typically peripherally aware of technology; need events and stories in the media
to become more informed

•

Local and Regional Governments – potential users of the City’s GIS; need to educate on what the
City has to offer

•

Surveyors – both City and private surveyors could support improving accuracy standards and
modernization of data.

COMMUNICATION METHOD
Various methods exist that will allow the City to communicate its GIS message both internally and
externally. Some methods, like email, brochures, newsletters, the City’s website, and council meetings, are
always available and easily accessible. Other methods require significant effort and cost to create and
distribute. These include publication articles, annual reports, participation at GIS conferences, and
developing or updating strategic plans. The City will need to review the various communication methods
available and decide which methods would best suit its needs. As the City adopts a new hybrid governance
model, coordination of communication activities will be handled by the City’s GIS Lead. While there will be
inherent costs (staff time, travel) associated with some of these tasks, most of the recommended
communication methods should be included in staff’s job responsibilities, and any costs associated with
the tasks will be budgeted from the City’s GIS work plan. The following is a bulleted list of suggested
communication methods, their frequency, and costs:
•

•

GIS Steering Committee
o

Should meet quarterly at a minimum

o

Serves to keep decision makers informed and guide GIS implementation and priorities

o

Cost- $0

GIS User’s Group
o

Should meet quarterly at a minimum

o

Serves to keep GIS users apprised of technology changes, city standards, and GIS direction

o

Cost - $0
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•

•

GIS Day
o

November of every year

o

Opportunity to share GIS successes with the organization and public

o

Nominal cost – booth and various displays

o

Should participate and promote each year

Annual User Satisfaction Survey and Report (refer to the Voice of the Customer chapter)
o

January of each year

o

Users should be given an anonymous survey that allows them to give candid feedback as
to how well GIS is meeting their needs

•

o

Data should be compiled in a report and shared with the City

o

Cost- $0

Annual Strategic Plan Update
o

March of each year

o

The strategic plan should be a living document. It should identify successes, changes in
technology, and reprioritize GIS needs/expenditures each year.

o
•

Cost- $5,000

One-on-one Meetings
o

Monthly

o

The GIS Lead should meet one-on-one with key decision makers each month to apprise
them on how GIS is progressing to meet their needs. Also, this is a great way to educate
decision makers on other ways their department can use the technology.

o
•

Cost - $0

Presentations to City Council
o

Annually

o

High-level presentation to Council detailing how GIS is improving the City and expanding
services

o
•

Cost - $0

Blogs, email, and social media
o

As pertinent

o

GIS staff should establish a number of conduits for disseminating pertinent information,
sharing ideas, and making announcements. Various digital mediums should be leveraged
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for this. Internal and external customers should be provided with various information
conduits.
o
•

Cost - $0

Newspapers and television
o

As pertinent but at least once a year

o

GIS staff should leverage the press. As exciting projects are completed, the story should
be shared with media outlets. In most cases, they are looking for interesting stories and
will gladly work with the City to publicize GIS successes.

o
•

Cost - $0

Brochures, newsletters, and other marketing efforts
o

Throughout the year

o

GIS staff should make an effort to market successes and services. Brochures describing
what GIS services, newsletters, the City website, and other methods should be used to
promote GIS throughout the City

o
•

Cost - $0 unless a professional firm is used to create an identity or brochure

Seminars
o

Throughout the year

o

Formal software training is needed. However, these should be augmented with seminars
that discuss GIS in a broader context. Seminars such as a GIS Manager’s Workshop or
Return-on-Investment with GIS are great ways to share how GIS can benefit an
organization. These can be conducted by internal staff. However, a budget should exist to
bring in outside speakers for key topics.

o

Targeted training for various departments (GIS for Policing, GIS for Planning, etc.)

o

Cost - $5,000 annually

SUCCESSION PLANNING
One key part of communication and knowledge transfer that is frequently overlooked is succession
planning. When key personnel retire or leave the organization, the information they had accumulated
during the time with the organization leaves as well. With a small quantity of Tier 1 Users dispersed
throughout the organization, Wilmington needs to make sure there is succession planning so that when
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individuals leave the organization, the GIS knowledge they had acquired is passed to other individuals. This
ensures there will not be a lag in organizational capacity when staff leave or turnover occurs. One key
element to this is the creation of good Standard Operating Procedures (SOPs) which is discussed in more
detail in the Data and Standards Chapter.

CONCLUSION
As Wilmington continues to develop and grow its enterprise GIS, it is becoming increasingly necessary that
strong and consistent communications are maintained with all GIS stakeholders internally and externally.
The implementation of a pervasive communication plan will help to establish and formalize those lines of
communications which, in the long run, will help the City further improve the enterprise GIS while providing
maximum value to its stakeholders.
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1
INTRODUCTION
This chapter focuses on a tactical plan of action for implementing the key elements that have been
identified and detailed throughout this plan. A tactical plan refers to a plan of action designed to identify a
series of maneuvers or stratagems for obtaining a specific goal or result. Tactics are the specific actions that
are taken to implement the strategy and needs identified in the previous chapters. These actions comprise
what is to be done, in what order, and using which tools. Tactical implementation typically requires the
involvement of the organization as a whole. In this case, the desired result is to utilize GIS as an enterprisewide tool, which enables staff to more effectively and efficiently serve the citizens of the City of Wilmington.
This chapter defines the necessary tasks and procedures for the City of Wilmington to plan and implement
the recommendations outlined in this report. This five-year phased tactical plan, if implemented, will
provide the City of Wilmington with a cost-effective solution that allows the City to further utilize GIS in an
enterprise-wide fashion.
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2
SOFTWARE
BUDGET ANALYSIS
The City of Wilmington has a Small Local Government Enterprise Agreement (EA) with Esri. An EA is a three-year
agreement that provides unlimited licenses of the majority of Esri software products (for more information about
the software available through an EA, refer to the Chapter 6). It is worthwhile to compare the City of Wilmington
to other cities of similar size to get a sense of the pervasiveness of EAs. Consistent use or lack thereof allows the
City to get a sense of EA viability. In that regard, GTG interviewed several similar municipalities who utilize Esri GIS
software to determine how they license their Esri software. The results are in the chart below.
.
City Name

Population

Alexandria, Virginia
Asheville, North Carolina
Berkeley, California
Cary, North Carolina
Columbia, South Carolina
Columbus County, Georgia
Roswell, Georgia
Pasadena, California
Santa Clara, California
Wilmington, North Carolina

155,810
87,882
118,583
155,227
134,309
189,885
94,089
140,881
116,468
113,657

Is your software licensed
through an EA?
Yes
Yes
Yes
Yes
No
No
Yes
No
Yes
Yes

How many GIS Staff do
you have?
7
10
8
13
9
12
6
11
10
14 Recommended Tier
1 Users

Of the nine cities interviewed, six are licensed through an EA. The cities that did not utilize the EA determined that
their volume of GIS software need did not merit the cost of the EA or they have not taken the time to analyze the
cost/benefit of the EA.
Wilmington’s EA costs $56,000 annually. It is prudent to evaluate the financial viability of the Esri EA upon its
renewal every three years. GTG worked with Esri to get pricing on individual licensing of software versus the cost
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of the EA. GTG used the estimated software build out numbers identified in the Needs Assessment and Strategic
Plan as follows:
•

14 Tier 1 Users – ArcGIS Desktop Advanced;

•

65 Tier 2 Users – ArcGIS Desktop Basic;

•

125 named Level 1 ArcGIS Online named users;

•

10 named Level 2 ArcGIS Online named users;

•

1 Deployment of ArcGIS Server Standard;

•

1 Deployment of ArcGIS Server (Sandbox Environment);

•

15 licenses advanced modeling tools (Spatial Analyst, Network Analyst);

•

10 licenses Esri Business Analyst;

•

1 license Esri Data Reviewer;

•

1 license ArcGIS Workflow Manager.
Esri Individual Use Software Licensing

Products

Existing
Licenses

Cost Per
License

Software
Total

52

Additional
Licenses
Needed
13

$97,000

Annual
Maintenance
Cost Per License
$700

Annual
Maintenance
Total
$45,500

ArcGIS Desktop Basic
ArcGIS Desktop
Advanced
ArcGIS Desktop
Extensions Options
Network and Spatial
Analyst
ArcGIS for Server
Enterprise Standard
(Existing/Sandbox)

$1,500

10

4

$14,000

$196,000

$3,000

$42,000

15

0

$2,000

$30,000

$500

$7,500

1

0

$20,000

$20,000

5,000

$5,000

ArcGIS for Server
Enterprise Standard
Staging Sandbox
Environment
Esri Business Analyst

0

1

$20,000

$20,000

$5,000

$5,000

5

5

$100

$1,000

-

*

ArcGIS Data Reviewer

0

1

$2,500

$2,500

*

CONCEPTUAL SYSTEM DESIGN | 213

ArcGIS Data Reviewer

0

1

$2,500

$2,500

ArcGIS Online Name
Users Level 2

0

10

$500

$5,000

-

*

ArcGIS Online Named
Users Level 1

100

25

$100

$12,500

-

*

TOTAL

*

$386,500

$128,000

* Denotes annual cost. This has been calculated into the total Maintenance Cost.
Using these maximum software build-out numbers, it is readily apparent that it is more economical to continue
with the Esri EA in lieu of buying individual software. The initial capital outlay of $386,500 equates to about seven
years of the EA cost. Additionally, the City would then need to pay annual maintenance on the software that is
twice the cost of the ELA. Even if the City decided to greatly reduce the licensing of desktop GIS software in favor
of using Tier 3 browsers, it would require an almost 2/3 reduction in desktop/server software to begin to justify
moving away from the EA. In addition to the increased cost of individual licensing, the City would lose access to
the Esri Training credits that are part of the EA and would increase staff responsibilities to monitor and manage
licensing. Esri eliminated concurrent licensing with the rollout of ArcGIS Desktop 10.5, so individuals that use
desktop licenses even occasionally would need to have an individual license. Based on these calculations and
observations, it is recommended that the City of Wilmington continue to procure software through an Esri Small
Local Government Enterprise Agreement.
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3
ALIGNMENT WITH CITY
GOALS AND
OBJECTIVES
Often, local government GIS staff focuses on short-term technology related issues. This can result in goals that
are myopic and only consider the specific needs of the users without considering how these goals align with the
overall goals of the organization. This leads to the GIS program being seen as a niche technology- important for
the day-to-day activities of an organization but not seen as instrumental in achieving corporate goals. GIS staff is
often in an Information Technology Department and around other technologists. Typically, they are not involved
in high-level organizational decision-making. This tends to result in staff that is unaware of the issues that are
most important to department heads, the public, and the
elected officials. This is a mistake.
Every organization has competing interests. Those programs
that are deemed most important and indispensable are always
given priority and well-funded. Niche programs are vulnerable
to downsizing, budget cuts, and in extreme cases elimination.
Local government GIS programs exist on both sides of this spectrum. Some organizations have done a great job
educating the organization and organizational leaders about the way GIS is and can be used to support critical
functions of the organization - others have not. Understanding and visibility of any program is important.
GIS has a strategic advantage in that regard. Some programs are limited in scope and focus on a narrow set of
needs. If the need for this type of program dissipates then the program is in jeopardy. However, a GIS program
has many aspects that can uniquely elevate it within the organization as follows:
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•

GIS can and should support the functions of all departments – enterprise-wide technology;

•

GIS can produce results that are graphically pleasing and readily understood;

•

GIS assimilates and presents diverse data in ways that no other technology can;

•

GIS adds a large amount of value to existing IT systems that organizations have spent millions on;

•

GIS has a diverse amount of return-on-investment possibilities;

•

It has been said that 95% of local government data has a geographic component. GIS is the way to
display and analyze that data;

•

GIS can be a key technology to share data with the public.

These factors and many others should make GIS indispensable and highly visible in every municipal organization.
However, this is often not the case. As aforementioned, GIS can be relegated to a niche technology. This is often
the result of lack of education, lack of visibility, and lack of corporate alignment. The following is a list of
contributors to the failure or lack of success for municipal GIS implementations:
•

Technology focus not solution focus;

•

Not quantifying alignment and impact on the organization;

•

Not knowing what the City goals are;

•

Not talking the language of management;

•

Allowing GIS to be seen as another software product instead of an enterprise-wide program;

•

Not educating the organization on the organization-wide impact of GIS;

•

Not leveraging GIS as the window into all of the city’s technology (other IT systems);

•

Not publicizing successes.

Each of the above leads to nonalignment of GIS with the organization. This non-alignment can result in the
following:
•

Program shifting from one department to another;

•

Misunderstanding of what the technology can and should be doing for the organization;

•

Lack of funding;

•

Program discontinuance;

•

Departments not using the technology;

•

Small amounts of users;
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•

Users relying on IT staff to do all GIS work;

•

Non-integration with IT systems;

•

Not being brought to the table to solve city-wide problems and challenges;

•

Not being conferred with as new systems are acquired.

Wilmington’s GIS can be considered very successful in a variety of ways. However, for the program to reach its
potential and have the biggest impact, it must align with corporate goals and assist in achieving these goals. This
is not a one-time alignment but a continual examination of the program. The first component of alignment is the
identification of the mission, vision, and goals of the organization.

City of Wilmington’s Mission Statement:
To provide quality services that enhance the safety, livability, and prosperity of our community.

Wilmington City Council Goals
The Wilmington City Council has established four-year priorities/goals. These are examined annually and
supported in the budget. It is important that the GIS Team and the recommended GIS Steering Committee
understand and review these goals in light of how GIS can be used to assist in achieving these goals. The
following is a review of the Council goals and the current and potential alignment.
1. Create a Safe Place – “The City will create a safe, inclusive community with neighborhood/area
based public safety and support services.”
•

Current Alignment: The City of Wilmington uses GIS in an effort to support a safe City. Both the
Fire and Police Departments map calls to identify high volume areas and allocate resources
accordingly. GIS is a key component in arriving expeditiously to calls through a map based 911
system and mobile mapping. Additionally, staff have used GIS to save time and money by
optimizing fire station locations.

•

Alignment Opportunities: The City’s GIS effort currently supports Goal 1. However, there are a
number of ways to improve the effort and further align:


Officer Pin Mapping - Enable all police officers to view incident data via an Intranet
solution (ArcGIS Online) – this will allow officers to do their own visualization and
understand patterns in their beats.
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Fire department visualization – all fire staff should have access to key data via a
Fire Department specific GIS portal.



Executive dashboards – allow decision makers to view and analyze key metrics
with associated map locations.



Upgrade the current GIS tools – the mobile mapping tool is limited and should
access a host of additional data as outlined in the Needs Assessment.



Additional data – public safety staff need access to as much pertinent data as
possible to make informed decisions. Additional GIS data should include- building
pre-plans, live camera feeds, live traffic data, and a host of other data identified in
the needs assessments.



Public Engagement – additional public facing portals Story Maps (fire department,
meet the officer)

2. Support Efficient Transportation Systems – “The City will advocate for, develop and maintain diverse
modes of transportation needed for an inclusive, connected community. A complete transportation
system includes motor vehicles, mass transit, pedestrian, bicycle and other transportation modes
operating in a unified and complementary manner that increases mobility and regional
connectivity.”
•

Current Alignment: GIS has been recognized as an essential tool for transportation initiatives.
It is actively used by the Wilmington Urban Area Metropolitan Planning Organization (WMPO).
Residents can use the City’s “Where are the City’s Bicycle Facilities and Trails?” map to identify
opportunities.

•

Alignment Opportunities: GIS can be used in a variety of ways to support the City’s
transportation initiatives.


Recommendations were made in the Economic Development Needs Assessment
to create a public parking map identifying downtown parking initiatives with realtime parking availability data.



Tools such as Esri Business Analyst and additional data creation has been
recommended for WMPO to increase their GIS use and to gain insight into current
and future transportation needs.



Use GIS tools such as Story Maps to relay information about various services or
optimal use of existing infrastructure.
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3. Foster a Prosperous, Thriving Economy “The City will promote opportunity and prosperity by
fostering sustainable, regionally coordinated economic growth and development strategies for
creating jobs, building a strong workforce, facilitating commerce and business vitality.”
•

Current Alignment: There is little existing use of GIS by the City’s Economic Development staff.
The City has an ArcGIS Online Map identifying current development projects and projects that
are under review.

•

Alignment Opportunities: The following are GIS opportunities in regards to economic
development.


Data creation – there are many data sets that are beneficial for Economic
Development purposes. A focus on developing key data sets for the attraction and
retention of business is key.



Expand site selection and business analysis – more extensive use of Esri’s Business
Analyst and internal tools will expand the capabilities of EDD.



Economic Development web portals – a number of opportunities exist to promote
existing business and showcase Wilmington to attract new business. Public facing
portals like Story Maps from Esri were detailed in the need assessment.

4. Promote Culture, Art, and Public Spaces – “The City will provide unique, creative open space, parks,
and community facilities integrated with arts and cultural activities for all.”
•

Current Alignment: The GIS staff in the City already has applications and maps on the City’s
website highlighting the Riverwalk and a Parks Locator Map for residents to identify parks and
their recreational opportunities.

•

Alignment Opportunities: The following are additional opportunities highlighted in the Needs
Assessments to support this Goal:


GIS tools can be used to manage open spaces and maintain public infrastructure.



It is recommended that the City utilize Story Maps to share information about the
City’s Cape Fear River Walk and Downtown Historic District.

5. Engage in Civic Partnership – “The City will build and improve partnerships, collaborations, and
relationships with all stakeholders, including our citizens and public and private organizations.”
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•

Current Alignment: The City currently utilizes a number of public facing maps to share
information with the City, as well as using traditional civic partnership opportunities.

•

Alignment Opportunities: Wilmington has begun to provide GIS data and services in a civic
engagement effort. The following are additional ways to align with this goal:


Story Maps – a number of public facing applications were identified by each
department, many of which lend themselves to Esri’s Story Map technology



Open Data Portal – the use of Esri’s Open Data Portal software to further augment
the open data initiative



Crowd Sourcing – leveraging crowd sourcing applications like a 311 application or
the Crowdsource Reporter Application



Esri Maps and Apps – a number of applications have been released by Esri that
should be leveraged by the City (i.e. My Government Services application)

6. Provide Sustainability and Adaptability – “The City will protect and preserve our natural resources
with quality design for the built environment. The City will make strategic decisions focused on the
long‐term financial, physical and social health of the entire City to enhance our ability to respond to
changing economic and demographic conditions.

Our actions will be based on a shared

commitment to inclusiveness, equity and continuous improvement.”
•

Current Alignment: The City uses GIS in a variety of ways in the Engineering, Public Services,
and Planning, Development, and Transportation Departments. One of the focuses for these
departments is to use GIS to track and optimize the built environment in a sustainable fashion.

•

Alignment Opportunities: GIS should be the lens through which other business and
technological systems’ data are viewed. When all systems are integrated and all data can be
seen in one viewer, staff are better informed and can make better decisions. Using GIS as an
all-encompassing tool ensures that staff can act in the best interest of the City when analyzing
asset and infrastructure status. The following are additional ways to align with this goal:


GIS is a key element for asset management - recommendations have been for
asset data creation and use of management tools such as dashboards and GIS
portals.



Integration opportunities with disparate business systems such as the City’s ERP
Solution, Work Order Solution, and mapping CAD data. Integration of disparate
business systems will allow all staff at the City to visualize and analyze existing data
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in IT systems along with GIS data so that financial, physical and social health
metrics can be readily discerned.


Further expansion of the accessibility of demographic and census data to decision
makers.



Further expansion of the Capital Projects GIS effort to include more pervasive
access internally and access to the public.



Better mobile field collection tools that allow staff quick access to needed
information in the field and tools to provide key information back to decision
makers in an expedient fashion.

Alignment Conclusion
Overall, the City GIS team has created data and implemented tools that assist departments in aligning with
the goals of the City. However, due to lack of an enterprise-wide focus, many opportunities are left
unfulfilled. New GIS tools have recently been released from Esri that should be fully leveraged to assist in
meeting the Council goals. It is highly recommended that the City GIS team supported by the Steering
Committee create a GIS Alignment Plan Report each year to document how GIS currently aligns with Council
goals and a plan on how to further align and support these goals over the coming year. This report should
be provided to City Council. Additionally, an annual presentation to City Council illustrating the current
alignment efforts is recommended. This alignment section should be used in conjunction with the findings
from the Needs Assessments and on-site workshop to develop a list of actionable enterprise-wide items
with priorities.
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4
FIVE YEAR
TACTICAL PLAN
The table beginning on page 26 documents all of the tactical elements needed to further implement
enterprise-wide GIS over a five-year period. Initially, the efforts will be focused on governance efforts. Next,
the focus is on the expansion of the user base with Internet, intranet, and targeted applications. An early
primary objective is to gain several “quick successes” in terms of application implementation, data
development and integration, data maintenance procedures, and education. It is important to note that
these recommendations are predicated on the adoption of this plan and the adoption of the recommended
governance strategy during the first year of this project.

TACTICAL PLAN
The following tactical plan identifies each activity and expense that has been identified in the strategic plan.
Each activity is divided into descriptive columns as follows:

Task – a descriptive title of the item
Department – the department that was identified to have a need for the item
Task Type
•

OT = one-time non-repeating task

•

MT = task that will be repeated multiple times

•

OG = task that is ongoing

•

D = department/division task funded by the departments as needed

Notes – comments and/or notes about the item
Year 1 – 5 Costs – cost approximation of the item. Some items have numbers that are exact. Others will
depend heavily on what type of technology is used to implement them. Some will require an RFP to
determine the actual cost, although a best estimate has been given based on industry knowledge.
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Tactical Plan Tasks
The following are each of the tactical plan tasks by major category, a brief description, and any task
dependencies.
Denotes a task with dependency.
Denotes an official decision point.
Category 1 - Governance
•

GIS Steering Committee Establishment and Guidance –

GIS Steering Committee should be

officially established based on recommendations beginning on page 56 of the Governance Chapter.
GIS Steering Committee will guide GIS priorities. See Governance Chapter page 56. The IT Steering
Committee could fill this role.
•

Official Adoption of Governance Strategy – Adoption of the governance strategy by the GIS Steering
Committee.

•

Official Adoption of Implementation Plan - Adoption of the implementation plan by the GIS Steering
Committee.

•

GIS Steering Committee Quarterly Meetings

GIS Steering Committee Quarterly Meetings

Adopt and Formalize Hybrid Governance Model – Formalize how the organization operates
regarding GIS. Define roles and responsibilities of GIS Team and the various divisions/departments.
GIS Steering Committee Quarterly Meetings

•

Create and Fill Assistant Director of GIS Position – Assistant Director of GIS for the City. Discussion
of the Assistant Director of GIS position begins on page 40 of the Governance Chapter.

•

Create and Fill GIS Analyst Position for Community Services – The City needs to create and fill a GIS
Analyst position to meet the GIS needs for Community Services including the Parks and Recreation
Division and the Golf Course.

•

Define and Refine Job Classifications – The roles and responsibilities for each department and GIS
related jobs should be further defined and reviewed.

•

Annual User Survey - Annual user satisfaction and input survey. Measure sensitivity to user needs.

•

GIS Users Group – A GIS Users group should be formed and meet quarterly. See page 61 of
Governance Chapter.

•

Annual Return on Investment and Alignment Analysis - Annual analysis of work conducted and
impact on organization

Data gathered during the annual user survey
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•

Annual Update to the GIS Strategic Plan – Document successes, priorities, and adjust budget where
needed.

•

Create and Adopt a GIS Vision, Goals and Objectives – GIS Vision, Goals, and Objectives should align
with the City’s vision and have measurable objectives.

GIS Steering Committee Quarterly

Meetings
•

Annual Review of Goals and Objectives – Ensure they align with the City Council’s goals.

Must

complete vision, goals, and objectives in year one.
Category 2 - Infrastructure
•

Deploy Premise-based Physical Server – Deployment of an additional physical server should increase
platform capacity and reduce typical server response times by 10%-20%.

•

Create Mobile Device Plan – Detailed plan on what hardware and software to be used for what
types of data collection and institutes SOPs and instructions for field use.

•

Development of a GIS Staging Environment – The City needs a replica of the production environment
for testing and staging.

Category 3 – Maintenance
•

Esri Software – Core GIS software for the enterprise. (projection follows the current EA budget)

•

GeoEvent Server Annual Maintenance – annual maintenance for ArcGIS GeoEvent Server

•

Data Mining Middleware – Annual maintenance on middleware product.

Category 4 – Training and Education (See the Training Chapter for more information about each class)
•

ArcGIS I – Introduction to GIS/ArcGIS II – Essential Workflows

•

ArcGIS III – Performing Analysis

•

ArcGIS IV – sharing Content on the Web

•

Exploring Enterprise GIS: A Workshop for Leaders

•

Deploying and Maintaining a Multiuser Geodatabase

•

Configuring Web Apps using Web AppBuilder for ArcGIS

•

Systems Design Strategies

•

Developing Web Apps with ArcGIS API for JavaScript

•

ArcGIS for Server Site Configuration and Administration

•

User Workflows for ArcGIS Online Organizations
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•

Creating Story Maps with ArcGIS

•

Migrating from ArcMap to ArcGIS Pro

•

GIS Intranet Application Training

•

General Training on Use of Collector in the Field

•

Annual Mobile Workshop

•

Business Analyst Training

•

Network Analyst Training

•

Esri Capital Planning Tool Training

•

Maintaining Story Maps

•

Operations Dashboard

•

Crowd Source Reporter or 311

•

Regional Conferences/Workshops

•

Annual Esri Conference

•

Communication Strategy – The following are items not addressed in the previous sections:
o

GIS Steering Committee – GIS In the organization

o

Users Group – quarterly meetings

o

GIS Day – November of every year

o

Annual User Satisfaction Survey – January of each year

o

Annual Strategic Plan Update – March of each year

o

One-on-One Meetings – with key decision makers and department heads

o

Presentations to City Council – Annual high-level presentation to Council detailing how GIS
is improving the City and expanding services

o

Seminars – throughout the year

o

Implementation of Blogs, Email, and Social Media – for communications with the public

o

Marketing Efforts – newspaper, television, brochures, newsletters

Category 5 – Procedures, Workflow and Integration
•

GIS Consulting Services – Annual fund to utilize outside expertise on an as needed basis.

•

AVL Integration (Public Services) – AVL integration with Esri Verizon NetworkFleet. Use of GIS for
real time integration of vehicle location. This would allow the AVL feed to be consumed in various
portals.
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•

Setup of ArcGIS Workflow Manager - Automation of Ongoing Tasks. Should use ArcGIS Workflow
Manager to create tasks on an as needed basis. Software is a part of the City's EA.

•

Create Standard Operating Procedures (SOPs) – The strategic plan identified a number of SOPs that
should be created to include: Data Maintenance and QA/QC, Geodatabase Design, User
Authentication and Active Directory, ArcGIS Versioning in the Editing Environment, Database
Permissions and Security, Using the Web AppBuilder, Field Data Collection with Collector for ArcGIS
and Data Sharing

•

Update SOPs – annual review of SOPs.

Must have SOPs in place.

Category 6 – Data and Databases
•

Completion of the City’s Address Point Layer for Multi-Dwelling Units (MDU) – Completion for all
MDUs including apartments, condos, multi-floor buildings and all other MDUs.

•

Database Design, Development, and Cleanup – It is recommended that the City of Wilmington
review its geodatabase design and move to a standardized model such as the Local Government
Information Model (LGIM) where possible. A consultant can be used to finalize this process.

•

Data Mining of New ERP Solution (most departments) – Using a data mining software package,
systematically begin data mining from each of the existing IT systems used by the departments.
This will require extensive knowledge of SQL nomenclature and the data-mining tool.
Acquisition of data mining software.

•

Data Mining of IntelliGov, Cartegraph or new work order solution (Public Services, Engineering) –
Using a data mining software package, systematically begin data mining from each of the existing
IT systems used by the departments. This will require extensive knowledge of SQL nomenclature
and the data-mining tool.

•

Acquisition of data mining software.

Data Mining of OSSI Data (Police Department) - Using a data mining software package,
systematically begin data mining from each of the existing IT systems used by the departments.
This will require extensive knowledge of SQL nomenclature and the data-mining tool.
Acquisition of data mining software.

•

Data Mining of FireHouse Data (Fire) –Using a data mining software package, systematically begin
data mining from each of the existing IT systems used by the departments. This will require
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extensive knowledge of SQL nomenclature and the data-mining tool.

Acquisition of data

mining software.
•

Data Mining of RecTrac Data (Parks and Recreation) –Using a data mining software package,
systematically begin data mining from each of the existing IT systems used by the departments.
This will require extensive knowledge of SQL nomenclature and the data-mining tool.
Acquisition of data mining software.

•

Data Mining of T2 Parking Citation Data (Economic Development) – Using a data mining software
package, systematically begin data mining from each of the existing IT systems used by the
departments. This will require extensive knowledge of SQL nomenclature and the data-mining tool.
Acquisition of data mining software.

•

Data Mining of MicroPaver Data (Public Services) - Using a data mining software package,
systematically begin data mining from each of the existing IT systems used by the departments.
This will require extensive knowledge of SQL nomenclature and the data-mining tool.
Acquisition of data mining software.

•

Integration with CCTV (Public Services)

•

Integration with Milestone CCTV (Economic Development)

•

Linking As-Builts through Laserfiche (most departments)

•

Aerial Photography – Acquire from the State

•

Imagery Supplementation via Drone (Golf Course, others) – Supplement growth areas between

Acquisition of data mining software.
Acquisition of data mining software.

aerial photography flights.
•

Public Services Data– can use existing staff to do this collection as per page 6 of the Needs
Assessment

•

Capital Improvements Project Data Layer (Various)

•

Comprehensive Parks and Recreation and Golf Course Asset Inventory

•

Completion of Engineering Data (ADA curb ramps, easements, and City monuments) – as per page 8
of the Engineering Needs Assessment

•

City Attorney, Human Resources, Economic Development, Finance and Budgeting Data - Majority of
data desired would be created by other departments. Some specific data needs were identified in
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the Needs Assessments for each department. The GIS team will need to ensure all needed data is
available.
•

City Attorney’s Data – as per page 3 of the Needs Assessment

•

Human Resources Data – as per page 4 of the HR Needs Assessment

•

Economic Development Data – as per page 5 of the Needs Assessment

•

Planning, Development, and Transportation Data – as per page 7 of the Planning, Development, and
Transportation Needs Assessment

•

Community Services Data – as per pages 5 of the Community Services Needs Assessment

•

Fire Hydrant Inventory – Fire is currently working to finalize the City’s hydrant inventory

•

Digital Data Assessment – Use ArcGIS Data Reviewer annually on key data sets to find potential
issues. It is recommended to use a consultant in the first year to do a digital data assessment of all
layers.

•

Open Data Portal – Implement Esri’s Open Data Portal to share data layers with the public.

•

Metadata
o

Metadata Policy and Standards – Establish metadata template, data to be populated, and
policies for an update.

o

Implement and Populate Metadata – Implement metadata as described in the previous
step.

Template must be decided upon

Category 7 – Software
•

Data Mining Middleware – Software tool to do automated extracts from existing IT systems.

•

Business Analyst (WMPO, Economic Development) – demographics and business data

•

Crowdsource Reporter or other 311 Type Products – allows citizens to report issues to the City

•

Setup of Intranet Portal for Engineering and Public Services – Primary intranet portal to include data
and reports specific to the various divisions of Engineering and Public Services. This application can
be used in the office or field (platform independent).

•

Setup of Multi-Departmental Intranet Portal for departments including Finance and Budgeting, City
Manager's Office, Human Resources, City Attorney's Office - Primary intranet portal to include data
and reports specific to multiple departments. This application can be used in the office or field
(platform independent). Need time to develop data before launch.
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•

Setup of Intranet Portal for Economic Development – Primary intranet portal to include data and
reports specific to Economic Development and Parking. This application can be used in the office
or field (platform independent).

•

Setup of Intranet Portal for Fire – Primary intranet portal to include data and reports specific to Fire.
This application can be used in the office or field (platform independent).

•

Setup of Intranet Portal for Planning, Development and Transportation and Community Services–
Primary intranet portal to include data and reports specific to Planning, Development, and
Transportation and Community Services. This application can be used in the office or field (platform
independent).

•

Setup Esri Suite for Police Department – setup and configuration of the Esri GIS Suite (Intranet,
Tactical Operation Planner, Operations Dashboard)

•

Setup of Esri Suite for Parks and Recreation and Golf Course - Setup and configuration of the Esri GIS
Suite (Intranet, Field Collector, and Management Dashboard)

•

Setup of Operations Dashboard for Human Resources

•

Setup and Configuration of Collector for ArcGIS Code Enforcement Application for Community
Services and Zoning Code Enforcement

•

Setup and Configuration of Esri Capital Planning Tools – for maintenance of CIP data

•

Setup of the Operations Dashboard for Public Services – Operations dashboard showing key metrics
of the Public Services Department.

•

Public Planning information Map (Planning, Development, and Transportation) – Story Map
identifying key planning and land use information

•

Setup of My Hazard Information Public facing Map (Fire) – map allowing residents to prepare for
emergencies

•

City Facilities Story Map (Human Resources) – map to identify key City facilities for new hires

•

Police Department Story Map (Police) – promoting policing efforts of the Wilmington Police
Department

•

Parking Story Map (Economic Development) – identifying and promoting downtown parking
locations

•

Parks and Recreation Story Map – promoting parks and assets

•

Individual Park Story Maps for Larger Parks and Recreational Facilities- Individual Story Maps for the
City's larger parks such as Hugh Macrae, Greenfield Lake, and Veterans Park Sports Complex.
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•

Historic Cape Fear Riverfront Story Map (City Manager’s Office) – highlighting the City’s Cape Fear
Riverfront

•

Historic District Walking Tour Story Map (City Manager’s Office) – Story Map for the City's historic
district

•

Cultural Art and Public Spaces Story Map (City Manager’s Office) - Story Map identifying cultural art
and public spaces in Wilmington.

•

Capital Improvement Story Map (Various) – highlighting Wilmington Capital Improvement projects

•

Fire Department History Story Map – promotes key services of the Wilmington Fire Department

•

Golf Course Story Map – highlight and provide a description of the Wilmington Municipal Golf
Course

GIS is an enterprise asset that should become indispensable for departments and the organization.
However, its indispensability does not guarantee its permanence and sustainability. Due to budget
constraints, lack of visibility, lack of education, and/or other factors, some organizations have found their
GIS budgets shrinking and in some extreme cases, their GIS program has been eliminated. This strategic
plan has identified the desire and need for expansion of GIS throughout the organization and to external
customers. What can the City of Wilmington do to safeguard their GIS investment and guarantee
sustainability? One strategy is the diversification of funding. Some organizations have made the mistake of
centralizing all GIS expenditures to include enterprise and departmental GIS needs. This results in a large
budget line item that is more susceptible to budget cuts. Additionally, a centralized budget does not
adequately reflect the diversified and pervasive needs that include department specific GIS uses. Therefore,
it is recommended that the GIS is funded through various budgets. A baseline budget should exist for GIS.
This should be a baseline number that ensures the propagation of the enterprise-wide GIS assets such as
the core Esri software, base data layers, and enterprise-wide end user tools. IT should budget for traditional
IT items such as servers and other hardware items. Lastly, individual departments should budget for
department specific software, hardware, and data.
Another key strategy in regards to sustainability is education. It is all too common that organizations have
great success with GIS but do not educate the organization about these successes. The Training Chapter of
this plan identifies a number of education items that are instrumental to the sustainability of GIS. This
includes documentation and dissemination of return-on-investment examples, education opportunities for
all staff, elected officials, and the public, as well as, leveraging internal and external media opportunities
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(television, newspaper, social media, etc.). Additionally, strong leadership and guidance from the GIS
Steering Committee will ensure that GIS is aligned with the overall goals, priorities, and mission of the City
of Wilmington, which in turn will be instrumental in ensuring continued GIS success.
It is important to note that the following tactical plan is not an all or nothing strategy. Depending on actual
budget allocation, the plan can change and be reprioritized. It is important that the Steering Committee
assist the Assistant Director of GIS in prioritizing tasks based on the actual budget each year. Each of the
items in the tactical plan were prioritized based on the extensive staff interview process, analysis of the
system design chapters, and the criticality of items that are necessary for the success of other items. This
document and tactical plan should be updated annually based on funding available and changing priorities.
The entire plan should be redone in totality every five years. The following tactical plan has a criticality
ranking (Ranking column in the following chart). This will help the organization decide on priorities if there
is a budget shortfall. The ranking is as follows:
•

A – Mandatory item. Without this item other items cannot be accomplished and the project as a
whole will be jeopardized.

•

B – Important item. The program can still function in the near term if this item is delayed. However,
the item is needed and should be considered a high priority.

•

C – Desired item. This item is desired but if it is not implemented it will not adversely affect other
items. In some cases, this is a departmental item and its importance is departmental.

Outsourcing will be considered the default in the following pricing chart. However, some items can be done
with internal resources as staff time allows.
Staffing
Through the strategic planning process, the need for two additional GIS staff was identified. Of primary
concern, is the creation and hiring of a lead GIS person for the organization. Everything else in this plan is
predicated on advancing GIS governance at the City. An entire chapter has been dedicated to this topic. It
is anticipated that this position will be high-level with a salary that is commensurate with the position
(midrange around $100,000 annually). Additionally, it was identified that a GIS Analyst position needed for
the Community Services Department. The table below does not contain these salaries. However, achieving
the items below does require the additional staff resources. Staff do not have the bandwidth nor the
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authority to achieve the enterprise recommendations in this document. Therefore, addressing the
governance issues is of utmost priority to the further implementation of GIS at the City.
Summary
•

Create and fill the new GIS lead position immediately - $82,394 - $123,604 annually

•

Create and fill a GIS Analyst position in Community Services - $45,968 - $68,926 annual
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Five Year Tactical Plan of Action Schedule
GOVERNANCE
Task

Department/Division/Agency

Task Type

Ranking

Notes

Year 1

Year 2

Year 3

Year 4

Year 5

GIS Steering Committee
Establishment and Guidance

GIS Steering Committee

OG

A

GIS Steering Committee will guide GIS priorities. The IT
Steering Committee may be able to function in this capacity.

*

*

*

*

*

Official Adoption of
Governance Strategy

GIS Steering Committee

OT

A

Adoption of the governance strategy by the GIS Steering
Committee.

*

Official Adoption of
Implementation Plan

GIS Steering Committee

OT

A

Adoption of the implementation plan by the GIS Steering
Committee.

*

Adopt and Formalize Hybrid
Governance Model

All under the Guidance of the
Steering Committee

OT

A

Formalize how the organization operates regarding GIS.
Define roles and responsibilities of GIS Staff and the various
divisions/departments.

*

Decide on GIS team structure

GIS Steering Committee or an
Executive Team

OT

A

Create and Fill Assistant
Director of GIS Position

Human Resources

D/OT

A

Create and Fill GIS Analyst for
Community Services

Human Resources

D/OT

A

Define and Refine Job
Classifications

Assistant Director of GIS and GIS
Steering Committee working with
Human Resources

OG

A

Annual User Survey

GIS Team

OG

B

$0

$0

$0

$0

$0

GIS Users Group

All

OG

B

$0

$0

$0

$0

$0

Annual Return on Investment
and Alignment Analysis

GIS Team

OG

B

$0

$0

$0

$0

$0

All

OG

A

Document successes, priorities, and budget.

$0

$7,500

$7,500

$7,500

$7,500

GIS Team

OT

B

GIS Vision, Goals, and Objectives should align with the City’s
vision and have measurable objectives

$0

GIS Team

OG

B

Ensure they align with City Council's goals.

$0

$0

$0

$0

$0

$0

$7,500

$7,500

$7,500

$7,500

Year 1

Year 2

Year 3

Year 4

Year 5

$
-

$
-

$
-

$
-

Annual Update to the Strategic
Plan
Create and Adopt a GIS Vision,
Goals and Objectives
Annual Review of Goals and
Objectives

GIS Steering Committee (or other existing Executive Team)
should decide immediately on where to locate the GIS team.
Options discussed in detail in the Governance Chapter.
Lead GIS Position for the Agency. Discussion begins on page
41 of the Governance Chapter * expected costs are
discussed in the previous section.
GIS Analyst to serve the Community Services Department
including Parks and Recreation and Golf Course * expected
costs are discussed in the previous section.
The roles and responsibilities for each department and GIS
related jobs should be further defined and reviewed. (Based
on recommendations in Governance Chapter).
Annual user satisfaction and input survey. Measure
sensitivity to user needs.
A GIS users group should be formed and meet quarterly.
(Page 61 of Governance Chapter)
Annual analysis of work conducted and impact on the
organization. Review how GIS aligns with City Council and
organizational goals.

Grand Total by Year for Governance – (* Does not include salaries for existing staff)

Task

Department/Division/Agency

Task Type

Ranking

INFRASTRUCTURE
Notes

*

*

*

*

Deploy Premise-based Physical
Server

GIS Team and IT

OT

A

Provisioned by IT as per specifications in the System
Architecture Design Chapter.

Create Mobile Device Plan

IT

OT

A

Detailed plan guiding mobile device use in the City.
Components of this Mobile Device Plan should establish
procedures for mobile GIS use.

*

Development of a Staging
Environment (Virtualized)

GIS Team and IT

OT

B

The City needs a replica of the production environment for
testing and staging purposes.

*

Grand Total by Year for Infrastructure

$23,000

$23,000
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Task

Department/Division/Agency

Task Type

Ranking

MAINTENANCE
Notes

Esri Software

All

OG

A

Core GIS software for the enterprise. Annual EA (Enterprise
Agreement) cost. It is expected this cost will rise when the City
renegotiates its EA because of the population increase in
Wilmington. The figures for years 2-5 are estimates of an
increase EA cost.

GeoEvent Server Annual
Maintenance

GIS Team

OG

A

Annual maintenance on ArcGIS GeoEvent Server.

Data Mining Middleware

All

OG

A

Annual maintenance on middleware product.

Grand Total by Year for Maintenance

Task

Department/Division/Agency

Task Type

Ranking

TRAINING AND EDUCATION
Notes

Year 1

Year 2

Year 3

Year 4

Year 5

$56,000

$75,000

$75,000

$75,000

$75,000

$5,000

$5,000

$5,000

$2,000

$2,000

$2,000

$2,000

$2,000

$58,000

$77,000

$82,000

$82,000

$82,000

Year 1

Year 2

Year 3

Year 4

Year 5

B

Taught every other year by City of Wilmington internal trainers.
The City of Wilmington should strive for staff to create
coursework and train on desktop product usage and another
person to train on geodatabase related topics. See the Training
Chapter for more information related to each class.

$1,695

*

*

D/OG

B

Taught every other year by City of Wilmington internal trainers
to Tier 1 and 2 Users. See the Training Chapter for more
information related to each class.

$1,695

*

*

Assistant Director of GIS and
Information Technologies (IT) GIS Staff
(GIS Team)

OT

B

See the Training Chapter for more information related to each
class.

$1,695

Assistant Director of GIS

OT

B

See the Training Chapter for more information related to each
class.

Deploying and Maintaining the
Assistant Director of GIS and IT GIS Staff
Multiuser Geodatabase

OT

B

See the Training Chapter for more information related to each
class.

Configuring Web Apps Using the
Web AppBuilder for ArcGIS

GIS Team

OT

B

See the Training Chapter for more information related to each
class.

Systems Architecture Design
Strategies

Assistant Director of GIS and IT GIS Staff

OT

B

See the Training Chapter for more information related to each
class.

ArcGIS I- Introduction to GIS/
ArcGIS Desktop II – Essential
Workflows

All Tier Two Users

D/OG

ArcGIS Desktop III - Performing
Analysis

Tier One and Tier Two Users

ArcGIS IV – Sharing Content on
the Web

Exploring Enterprise GIS: A
Workshop for Leaders

$185

$1,695
$595

*

$1,695
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TRAINING AND EDUCATION (continued)
Notes

Task

Department/Division/Agency

Task Type

Ranking

Year 1

Year 2

Year 3

Year 4

Developing Web Apps With
ArcGIS API for JavaScript

GIS Team

OT

B

See the Training Chapter for more information related to each
class.

ArcGIS for Server Site
Configuration and Administration

GIS Team

OT

B

See the Training Chapter for more information related to each
class.

$1,695

User Workflows for ArcGIS Online
Assistant Director of GIS and IT GIS Staff
Organizations

OT

B

See the Training Chapter for more information related to each
class.

$185

Creating Story Maps with ArcGIS

GIS Team

OT

B

See the Training Chapter for more information related to each
class.

$565

Migrating from ArcMap to ArcGIS
Pro

GIS Team

OT

B

See the Training Chapter for more information related to each
class.

$1,130

*

*

GIS Intranet Portal Training

GIS Team

OG

A

See the Training Chapter for more information related to each
class.

*

*

*

*

*

General Training on Use of ArcGIS
Collector in the Field

Various

OG

A

In House by GIS Staff

*

*

*

*

*

Annual Mobile Workshop

Various

D/OG

B

Reviewing mobile technology to encourage departmental use
and budgeting for hardware

*

*

*

*

*

Business Analyst Training

Various

D/OG

A

In House by GIS Staff

*

*

Network Analyst Training

Various

D/OG

A

In House by GIS Staff

Esri Capital Planning Tool Training

GIS Team

OT

A

Self Study

*

Maintaining Story Maps

Most departments

OG

A

GIS Team

*

*

*

*

*

Operations Dashboard

Various departments

OG

B

GIS Team

*

*

*

*

*

Crowd Source Reporter or 311

Various departments

OG

A

GIS Team

*

*

*

*

*

ArcGIS for Map Production

Various departments

OG

A

GIS Team

*

*

*

*

*

Regional Conferences/Workshops

GIS Team and other GIS Users

OG

B

Conferences

$1,500

$1,500

$1,500

$1,500

$1,500

Annual Esri Conference

GIS Team

OT

C

For key GIS Team staff

$6,500

$6,500

$6,500

$6,500

$6,500

$1,695

Year 5
*

*

*
*

*
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TRAINING AND EDUCATION (continued)
Communication Strategy - The following are items not
addressed in the previous sections:
GIS Steering Committee

GIS Team and Managers

OG

A

Quarterly meeting for decision makers

GIS Users Group

GIS Team and GIS Users

OG

A

Quarterly meetings for GIS Users

GIS Day

All

MT

B

November of every year

Annual User Satisfaction
Survey

GIS Team

MT

A

Anonymous survey for candid feedback January of each year

Annual Strategic Plan Update

GIS Team / Consultant

MT

A

Identify successes and changes needed

One-on-One Meetings

GIS Lead and Others

OG

B

Monthly meeting with key decision makers and department
heads

Presentations to City Council

GIS Lead

MT

A

Annual high-level presentation to Council detailing how GIS
is improving the City and expanding services

Seminars

Various

MT

B

Throughout the year

Implementation of Blogs,
Email, and Social media

GIS Team

OG

B

For Communications

Newspapers and Television

GIS Team

OG

B

Share exciting GIS projects with the media

Brochures, newsletters and
other marketing efforts

GIS Team

OG

B

Market success and services

Grand Total by Year for Training and Education

$20,050

$10,475

$8,000

$8,000

$8,000

Year 1

Year 2

Year 3

Year 4

Year 5

$20,000

$20,000

$20,000

$20,000

$20,000

PROCEDURES, WORKFLOW AND INTEGRATION
Task

Department/Division/Agency

Task Type

Ranking

GIS Consulting Services

GIS Team/All

OG

A

AVL Integration (Public
Services)

GIS Team with a Consultant

OT

B

Setup of ArcGIS Workflow
Manager Software

GIS Team

OG

B

Create SOPs

GIS Team

OG

B

Update SOPs

GIS Team

OG

B

Notes
Annual fund to utilize outside expertise on an as needed
basis.
AVL integration with Esri GeoEvent Server. Use of GIS for
real time integration of vehicle location. This would allow
the AVL feed to be consumed in various portals.
Automation of Ongoing Tasks. Should use ArcGIS Workflow
Manager to create tasks on an as needed basis. The software
is a part of the City's EA.
SOP’s need to be created for the following topics: Data
Maintenance and QA/QC, Geodatabase Design, User
Authentication and Active Directory, ArcGIS Versioning in
the Editing Environment, Database Permissions and Security,
Using the Web AppBuilder, Field Data Collection with
Collector for ArcGIS and Data Sharing

$10,000

*

*

*

*

*

*

*

*

$20,000

$30,000

$20,000

$20,000

In-House

Annual review of SOPs

Grand Total by Year for Procedures, Workflow and Integration

*

$20,000
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DATA AND DATABASES
Task

Department/Division/Agency

Task Type

Ranking

Completion of the City's
Address Point Layer for MDUs

GIS Team in collaboration with a
consultant

OT

A

The City's MDU address point layer needs to be completed.

$10,000

Database Design,
Development, and Cleanup

GIS Team/All

OT

A

Database design standardization is needed. A consultant can
be used for this process. Utilize the Local Government
Information Model (LGIM) where possible.

$20,000

A

Using a data mining software package, systematically begin
data mining from each of the existing IT systems used by the
departments. This will require extensive knowledge of SQL
nomenclature and the data-mining tool. Multiple data layers
will be derived from the ERP once it is implemented.

A

Using a data mining software package, systematically begin
data mining from each of the existing IT systems used by the
departments. This will require extensive knowledge of SQL
nomenclature and the data-mining tool.

Data Mining of ERP Solution

(Most Departments)

Data Mining of IntelliGov,
Cartegraph or New Work
Order Solution

Public Services and Engineering in
conjunction with GIS Team and a
Consultant

OT

OT

Data Mining of OSSI Data

Police Department in conjunction
with GIS Team and a Consultant

OT

A

Data Mining of FireHouse Data

Fire Department in conjunction with
GIS Team and a Consultant

OT

A

Data Mining of RecTrac Data

Parks and Recreation in conjunction
with GIS Team and a Consultant

OT

B

Data Mining of T2 Parking
Citation Data

Economic Development in
conjunction with GIS Team and a
Consultant

OT

B

Data Mining of MicroPaver
Data

Public Services in conjunction with
GIS Team and a Consultant

OT

Integration with CCTV
(Stormwater)

Public Services in conjunction with
GIS Team and a Consultant

Integration with Milestone
CCTV (Parking)
Linking of As-Builts through
Laserfiche

Aerial Photography

Notes

Using a data mining software package, systematically begin
data mining from each of the existing IT systems used by the
departments. This will require extensive knowledge of SQL
nomenclature and the data-mining tool. Will automate
geocoding process.
Using a data mining software package, systematically begin
data mining from each of the existing IT systems used by the
departments. This will require extensive knowledge of SQL
nomenclature and the data-mining tool.
Using a data mining software package, systematically begin
data mining from each of the existing IT systems used by the
departments. This will require extensive knowledge of SQL
nomenclature and the data-mining tool.
Using a data mining software package, systematically begin
data mining from each of the existing IT systems used by the
departments. This will require extensive knowledge of SQL
nomenclature and the data-mining tool.

Year 1

Year 2

Year 5

$9,500

$7,500

$7,500

$5,000

$5,000

B

$4,000

OT

B

Linking videos with their features in the ground.

$4,000

Economic Development in
conjunction with GIS Team and a
Consultant

OT

C

Linking videos with their associated parking infrastructure.

(Majority of Departments)

OG

B

Linking of as-builts within pertinent applications. Set up of a
process for maintaining linkages.

A

The City obtains aerial imagery every four years from the
State of North Carolina, most recently in 2016.

OG

Year 4

$10,000

Using a data mining software package, systematically begin
data mining from each of the existing IT systems used by the
departments. This will require extensive knowledge of SQL
nomenclature and the data-mining tool.

GIS Team

Year 3

$4,000

$7,500

*

*

*

*

Receives from the
State of North
Carolina, there is no
cost.
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DATA AND DATABASES (continued)
Task

Department/Division/Agency

Task Type

Ranking

Imagery Supplementation via
Drone

Parks and Recreation, Golf Course,
GIS Team, Engineering, Public
Services, and a Consultant

OG

B

Public Services Data

Public Services and GIS Team

OG

Capital Improvements Project
Data Layer

Engineering and a Consultant

Comprehensive Parks and
Recreation and Golf Course
Asset Inventory Collection
Completion of Engineering
Data (ADA curb ramps,
easements, and City
monuments)
City Attorney, Human
Resources, Economic
Development, Finance and
Budgeting Data

Notes

Year 1

Year 2

Year 3

Year 4

Year 5

Supplement growth areas between aerial photography
flights.

$10,000

$10,000

$10,000

A

Can use existing staff to do some of this collection with
Collector for ArcGIS. As per page 6 of the Needs Assessment.

In-House

*

*

*

*

OG

A

Capital Improvement Project Layer to be shared Internally
and Externally. Linking of pertinent documents.

In-House

*

*

*

*

Parks and Recreation, Golf Course,
GIS Team, and a Consultant

OG

A

One time data collection and then ongoing maintenance.

$30,000

*

*

*

*

GIS Team in Consultation with
Engineering Department. Use of a
consultant.

OG

B

As per page 8 of the Engineering Needs Assessment

in-house

*

*

*

*

$12,500

*

*

*

$10,000

Staff from represented departments
in consultation with the GIS Team.
Use of a consultant.

OG

B

The majority of data desired would be created by other
departments. Some specific data needs were identified in
the Needs Assessments for each department. The GIS team
will need to ensure all needed data is available.

Planning, Development, and
Transportation Data

GIS Team in Consultation with
Planning, Development, and
Transportation. Use of a consultant.

OG

B

As per page 7 of the Planning, Development, and
Transportation Needs Assessment

In-House

Community Services Data

GIS Team in Consultation with CD.
Use of a consultant.

OG

B

As per pages 5 of the Community Services Needs
Assessment. Data creation should be completed by the
recommended GIS Analyst.

In-House

*

*

*

Fire Hydrant Inventory

Fire

OG

A

Done in-house and then maintained

*

*

*

*

*

Digital Data Assessment with
ArcGIS Data Reviewer

GIS Team

OG

A

Use ArcGIS Data Reviewer annually on key data sets to find
potential issues. Software included in the City's EA.

*

*

*

*

*

Open Data Portal

GIS Team and a Consultant

OT

B

Implement Esri’s Open Data software after two years of data
building.

*

*

$5,000

*

*

Metadata Development

GIS Team/All

OG

B

Metadata Policy and Standards – Establish metadata
template, data to be populated, and policies for an update.
Implement and populate metadata.

In-House

*

*

*

*

$89,500

$53,000

$15,000

$4,000

$10,000

Year 1

Year 2

Year 3

Year 4

Year 5

$1,500

$1,500

$1,500

$1,500

Grand Total by Year for Data

SOFTWARE
Task

Department/Division/Agency

Task Type

Ranking

Notes

Data Mining Middleware

GIS Team

OT

A

Software tool to do automated extracts from existing IT
systems.

$9,500

Business Analyst

WMPO, Economic Development
(already have five licenses in PDT)

OG

B

Demographics and business data. 15 named users total
annual fee.

$1,500
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SOFTWARE (continued)
Task

Department/Division/Agency

Task Type

Ranking

Crowdsource Reporter or
other 311 Type Product

City Attorney, Public Services,
Engineering,

OT

B

Allows citizens to report issues to the City.

Setup of Intranet Portal for
Engineering and Public
Services

Engineering and Public Services
Departments in Conjunction with GIS
Team and a Consultant

A

Setup of Multi-Departmental
Intranet Portal for
departments including Finance
and Budgeting, City Manager's
Office, Human Resources, City
Attorney's Office

Primary intranet portal to include data and reports specific
to the various units of Engineering and Public Services. This
application can be used in the office or field (platform
independent).

GIS Team in collaboration with
departments and a Consultant

B

Primary intranet portal to include data and reports specific
to multiple departments. This application can be used in the
office or field (platform independent). Need time to develop
data before launch.

$6,500

Setup of Intranet Portal for
Economic Development

Economic Development in
Conjunction with GIS Team and a
Consultant

OT

B

Primary intranet portal to include data and reports specific
to Economic Development. This application can be used in
the office or field (platform independent). Need time to
develop data before launch.

$6,500

Setup of Intranet Portal for
Fire

Fire in Conjunction with GIS Team
and a Consultant

OT

A

Primary intranet portal to include data and reports specific
to Fire. This application can be used in the office or field
(platform independent).

$6,500

Setup of Intranet Portal for
Planning, Development, and
Transportation and
Community Services

Planning Development and
Transportation in Conjunction with
GIS Team and a Consultant

OT

A

Primary intranet portal to include data and reports specific
to Planning, Development, and Transportation and
Community Services. This application can be used in the
office or field (platform independent).

$6,500

Ongoing review of Internet
Portals

GIS Team

OG

A

Setup of Esri Suite for Police

Police in Conjunction with GIS Team
and a Consultant

OT

A

Parks and Recreation/Golf Course in
Conjunction with GIS Team and a
Consultant

OT

A

Human Resources in Conjunction
with GIS Team and a Consultant

OT

B

Operations Dashboard to track and maintain HR inspections.

In-House

By-Law in Conjunction with GIS Team
and a Consultant

OT

B

Setup and configuration. Should be completed by
recommended GIS Analyst for Community Services.

In-House

GIS Team, Engineering, and a
Consultant

OT

A

For maintenance of CIP data. To include training.

Setup of the Operations
Dashboard for Public Services

Public Services in Conjunction with
GIS Team and a Consultant

OT

B

Operations Dashboard showing key metrics of the Public
Services Department.

$4,000

Public Planning Information
Map

Planning, Development, and
Transportation

OT

B

Story Map identifying key planning and land use
information.

$5,000

Setup of Esri Suite for Parks
and Recreation and the Golf
Course
Setup of Operations
Dashboard for Human
Resources
Setup and Configuration of Esri
Collector Application Code
Violation for Community
Services and Zoning Code
Enforcement
Setup and Configuration of Esri
Capital Planning Tools

OT

OT

Notes

Annual review of how to improve. Also, weekly check to
ensure everything is functioning as expected.
Setup and configuration of the Esri GIS Suite (Intranet, Crime
Analysis Desktop Tools, Tactical Operation Planner, and
Operational Dashboard)
Setup and configuration of the Esri GIS Suite (Intranet,
Collector for ArcGIS, and Management Dashboard). Should
not be completed until data is created.

Year 1

Year 2

Year 3

Year 4

Year 5

*

*

*

*

*

*

*

$6,500

*

*

$12,000

$12,000

$2,500
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SOFTWARE(continued)
Task

Department/Division/Agency

Task Type

Ranking

Setup of My Hazard
Information Map

Fire

OT

B

Map that allows residents to prepare for an emergency

$5,000

Parking Story Map

Economic Development

OT

C

Story Map identifying and promoting downtown parking
locations

$5,000

Parks and Recreation Story
Map

Parks and Recreation

OT

B

Promoting parks and assets

Individual Park Story Maps for
Larger Parks and Recreational
Facilities

Parks and Recreation

OT

C

Individual Story Maps for the City's larger parks such as Hugh
Macrae, Greenfield Lake, and Veterans Park Sports Complex.

City Facilities Story Map

Human Resources

OT

C

Map identifying key City facilities for new hires

$5,000

Fire Department Story Map

Fire

OT

B

Map promoting key services of the Wilmington Fire
Department

$5,000

Police Department Meet the
Officer Story Map

Police Department

OT

B

Story Map promoting policing efforts of the Wilmington
Police Department

Capital Improvement Story
Map

Engineering

OT

B

Map highlighting Wilmington capital improvement projects

$5,000

Cape Fear Riverfront Story
Map

City Manager's Office

OT

B

Story Map identifying important assets along the Cape Fear
River

$5,000

City Manager's Office

OT

B

Story Map for the City's historic district

City Manager's Office

OT

B

Golf Course Story Map

Golf Course

OT

B

My Government Services
Application

Various

OT

B

Historic District Walking Tour
Story Map
Cultural Art and Public Spaces
Story Map

Notes

Story Map identifying cultural art and public spaces in
Wilmington
Story Map to highlight and provide a description of the
Municipal Golf Course
Public Facing Map to identify when and where are services
provided

Year 1

Year 2

Year 3

Year 4

Year 5

$7,500

$7,500

$5,000

$5,000

$5,000
$5,000
$5,000
$5,000

Grand Total by Year for Software

$65,000

$45,500

$31,500

$9,000

$9,000

Yearly Totals

$275,550

$213,475

$174,000

$130,500

$136,500
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5 TACTICAL PLAN OF ACTION SCHEDULE
This following project schedule lists each of the above tactical items by year.

Tactical Item

GIS Steering Committee Establishment and Guidance
Official Adoption of Governance Strategy
Official Adoption of Implementation Plan
Adopt and Formalize Governance Model
Decide on GIS team structure
Create and Fill an Assistant Director of GIS Position
Create and Fill GIS Analyst for Community Services
Define and Refine Job Classifications
Annual User Survey
GIS Users Group
Annual Return on Investment and Alignment Analysis
Annual Update to the Strategic Plan
Create and Adopt a GIS Vision, Goals and Objectives
Annual Review of Goals and Objectives
Deploy Premise-based Physical Server
Create Mobile Device Plan
Development of a GIS Staging Environment (Virtualized)
Esri Annual Maintenance
GeoEvent Sever Annual Maintenance
Data Mining Middleware
ArcGIS I- Introduction to GIS/ ArcGIS Desktop II – Essential Workflows
ArcGIS Desktop III - Performing Analysis
ArcGIS IV – Sharing Content on the Web
Exploring Enterprise GIS: A Workshop for Leaders
Deploying and Maintaining the Multiuser Geodatabase
Configuring Web Apps Using the Web AppBuilder for ArcGIS
Systems Architecture Design Strategies
Developing Web Apps With ArcGIS API for JavaScript
ArcGIS for Server Site Configuration and Administration
User Workflows for ArcGIS Online Organizations
Creating Story Maps with ArcGIS
Migrating from ArcMap to ArcGIS Pro
GIS Intranet Portal Training
General Training on Use of ArcGIS Collector in the Field
Annual Mobile Workshop
Business Analyst Training

Normal Task

Q1

Q2

Year 1

Q3

Q4

Five Year Tactical Plan of Action Schedule
Year 2
Q1
Q2
Q3
Q4
GOVERNANCE

Q1

Q2

Year 3

Q3

Q4

Q1

Q2

Year 4

Q3

Repeated Each Year

Q4

Q1

As Needed

Q2

Year 5

Q3

Q4

INFRASTRUCTURE

MAINTENANCE

TRAINING AND EDUCATION
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Normal Task

Tactical Item

Network Analyst Training
Esri Capital Planning Tool Training
Maintaining Story Maps
Operations Dashboard
Crowd Source Reporter or 311
ArcGIS for Map Production
Regional Conferences/Workshops
Annual Esri Conference
Communication Strategy
GIS Consulting Services
AVL Integration Services
Setup of Work Flow Manager Software
Create Standard Operating Procedures (SOPs)
Update SOPs
Completion of the City's Address Point Layer for MDUs
Database Design, Development, and Cleanup
Data Mining of ERP Solution
Data Mining of IntelliGov, Cartegraph or New Work Order Solution
Data Mining of OSSI Data
Data Mining of FireHouse Data
Data Mining of RecTrac Data
Data Mining of T2 Parking Citation Data
Data Mining of MicroPaver Data
Integration with CCTV (Stormwater)

Q1

Q2

Year 1

Q3

Q4

Year 2

Q1
Q2
Q3
Q4
TRAINING AND EDUCATION (Continued)

Q1

Q2

Year 3

Q3

Q4

Q1

Q2

Year 4

Q3

Repeated Each Year

Q4

Q1

As Needed

Q2

Year 5

Q3

Q4

PROCEDURES, WORKFLOW, AND INTEGRATION

DATA AND DATABASES

Integration with Milestone CCTV (Parking)

Linking of As-Builts through Laserfiche
Aerial Photography
Imagery Supplementation via Drone
Public Services Data
Capital Improvements Project Data Layer
Comprehensive Parks and Recreation and Golf Course Asset Inventory Collection
Completion of Engineering Data (ADA curb ramps, easements, and City monuments)
City Attorney, Human Resources, Economic Development, Finance and Budgeting
Planning, Development, and Transportation Data
Community Services Data
Fire Hydrant Inventory
Digital Data Assessment with ArcGIS Data Reviewer
Open Data Portal
Metadata Development
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Normal Task

Tactical Item

Data Mining Middleware
Business Analyst
Crowdsource Reporter or other 311 Type Product
Setup of Intranet Portal for Engineering and Public Services
Setup of Multi-Departmental Intranet Portal for departments including Finance and
Budgeting, City Manager's Office, Human Resources, City Attorney's Office
Setup of Intranet Portal for Economic Development
Setup of Intranet Portal for Fire
Setup of Intranet Portal for Planning, Development, and Transportation and
Community Services
Ongoing review of Internet Portals
Setup of Esri Suite for Police
Setup of Esri Suite for Parks and Recreation and the Golf Course
Setup of Operations Dashboard for Human Resources
Setup and Configuration of Esri Collector Application Code Violation for Community
Services and Zoning Code Enforcement
Setup and Configuration of Esri Capital Planning Tools
Setup of the Operations Dashboard for Public Services
Public Planning Information Map
Setup of My Hazard Information Map
Parking Story Map
Parks and Recreation Story Map
Individual Park Story Maps for Larger Parks and Recreational Facilities
City Facilities Story Map
Fire Department Story Map
Police Department Meet the Officer Story Map
Capital Improvement Story Map
Cape Fear Riverfront Story Map
Historic District Walking Tour Story Map
Cultural Art and Public Spaces Story Map
Golf Course Story Map
My Government Services Application

Q1

Q2

Year 1

Q3

Q4

Q1

Year 2

Q2
Q3
SOFTWARE

Q4

Q1

Q2

Year 3

Q3

Q4

Q1

Q2

Year 4

Q3

Repeated Each Year

Q4

Q1

As Needed

Q2

Year 5

Q3

Q4
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6
TEN-YEAR FORECAST
OF TRENDS
GIS has evolved significantly since its inception. Radical changes in software, databases, hardware, data creation
methodologies, and end-user demands are frequent. Therefore, it is incumbent upon local governments to
keep an eye on the future. Many local governments fail to do so and find that they are utilizing technology that
is antiquated and not delivering expected services. These agencies find that because they have not stayed
current with their technology, they do not have a readily available path to implement the latest tools. Often,
the expense of having to jump from old GIS technology to new is too onerous, and they are forced to continue
with their antiquated tools. In some cases, the organization almost has to start over in order to modernize their
GIS. The City of Wilmington should pay close attention to industry trends. The following are trends that are
anticipated to become prevalent over the next decade:
•

GIS in the cloud and software as a service (SaaS) - Oracle, Google, Amazon,
Yahoo, and Salesforce.com have spearheaded the trend of enterprise grid
computing using low-cost hardware and software that enables virtualization
and dynamic provisioning of resources.
Google, for example, has shown that this
infrastructure is excellent for building
scalable, and highly available, geospatial
services that provide a rich user
experience. Esri has recently embraced
this concept, having partnered with
Amazon to make (the) ArcGIS Server
available via Amazon’s Compute Cloud (EC2). Instead of installing and maintaining local instances of
ArcGIS Server on premises, customers can launch ArcGIS Server on EC2 instances with ArcGIS Server
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pre-configured for them. This is in its early adoption phase and has been slowed as Esri decides on how
best to offer true SaaS solutions. It is anticipated that many organizations will move their GIS to the
cloud over the next decade.
•

Web Services and Data Sharing – Although
already in existence, web services and data
sharing are just in their infancy. The push in
the GIS industry now is to make GIS data
shareable and available. Esri’s software
currently allows users to consume data
from external feeds. ArcGIS Online is a cloud-based geospatial content management system for storing
and managing maps, data, and other geospatial information. Built on Esri's cloud infrastructure, it gives
users access to geographic content shared and registered by Esri and GIS users around the world. Other
vendors, such as Microsoft, are providing similar tools. Over the next decade, GIS users will
transparently be consuming data provided from any number of sources.

•

Enterprise Integration – GIS, as the integration tool for local
government, has been heralded for many years. The idea is that
GIS becomes the portal into all databases within an organization
(spatial and non-spatial). For instance, integration between GIS,
work management, asset management, outage management, and
customer information systems is a desire of local government.
Another example is utilizing a GIS address layer as the de-facto address database serving all non-spatial
applications. This has not been and will not be an overnight process. Strides have been made over the
past few years. Local governments have begun to make integration a mandatory component of any
new software system acquisition. Therefore, software vendors are upgrading their software to meet
this demand. Over the next decade, this trend will continue. Local government will inch closer and
closer to accessing all of their enterprise data through a GIS front-end.
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•

Low-cost spatial data collection tools and digital data – The cost of
data collection has plummeted over the past decade. Tools have
advanced, giving the ability for local government to acquire or
collect information. Data collection methods and data availability
will continue to expand. Local government GIS staff will need to
integrate the ever increasing volume of data to include: radio frequency identification (RFID),
automated meter reading (AMR), digital imaging cameras, airborne and terrestrial LIDAR, and remote
sensing satellites. An ever increasing volume of digital data will be consumed via the GIS.

•

Location based services and location tracking – Public safety has led
the way with regards to integrating customer location with the
services provided. E-911 and Phase II regulations have allowed
agencies to view the spatial location of any call for service (land line
calls and cellular calls). Utilizing location based services (LBS) has
become ubiquitous for smart phone users. Users can quickly locate
their favorite restaurant, an ATM, or any desired services based on
their current location and a GIS mapping application. Local governments are implementing automated
vehicle location (AVL) to track their fleet. Over the next decade, this will become more prevalent for
public and private use. Users will expect local governments to automatically provide LBS information
on road closures, the location of the nearest park with desired amenities, the location of special events,
parks and recreation offerings, availability of a book at a local library, and the location of the garbage
truck that will be picking up their trash. Additionally, users will expect this data to be pushed to their
mobile devices. For instance, the trash truck is within an hour of a house for pickup and the customer
gets a message letting them know so they can move their trash and/or recycling can(s) to the curb.
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•

Citizen notification – Akin to LBS, discussed in the last bullet,
is citizen notification. Public safety has led the way of late
in implementing applications that will notify citizens if a
crime occurs within a certain distance of their houses,
schools, places of worship, etc. Citizens are beginning to
expect this type of information to be emailed, texted, or
automatically phoned to them. GIS is utilized as the method
of geo-enabling an existing database and comparing the event in the database with the citizen’s
location of concern. The demand for this type of information will continue to increase. It will be
expected that a local government will notify citizens when a change of any type is occurring nearby.
For example, Wayne County, North Carolina provides its citizens with geo-enabled crime, inspection,
nuisance abatement, and school/restaurant sanitation grade information based on a user’s geography.

•

Mobile GIS – Mobile computing has exploded over the past few years.
Tablets and smartphones like the iPod, iPhone, and Android devices now
have GIS applications available. The proliferation of smartphones will help
increase the pressure on software companies to continue to produce
mobile applications and as computing power and capability increases for
such devices, so too will the number of software companies offering
mobile solutions. Expect all GIS software companies to offer their core
software on these mobile devices. Additionally, a majority of GIS end user
applications will become untethered from the traditional personal computer.
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7
CONCLUSION
It is clear that staff throughout the City need to and desire to continue to utilize GIS technology to conduct their
daily tasks. GIS use in local government is going to become more pervasive. GIS will become the de facto portal
for managing and analyzing all data at the City (spatial and non-spatial). The spread of GIS tools has been
significant over the past few years. Also, citizens are equipped with an ever increasing array of GIS based tools.
They have location aware phones and an assortment of mobile devices. Over the next decade, this will become
more prevalent. Users will expect local governments to automatically provide location based service (LBS)
information on road closures, the location of the nearest city facility with desired amenities, the location of
special events, utility services, and the location of projects throughout the City. This can only be accomplished
through the use of GIS. The City has invested in GIS and will continue to do so. The importance of GIS at the
City will continue to increase. Therefore, it is critical to the success of the organization as a whole that the
recommendations made in this report are adopted. This will ensure that the City’s GIS investment will be viable
and will be able to meet the ever-increasing demand.
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