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Courage is what it takes to stand up and speak; 

courage is also what it takes to sit down and listen.

- Winston Churchill

Presenter Notes
Presentation Notes
Courage may seem to be an unusual word but it applies to the start of the GIS work in NC in the 1970s… And also applies to the early work of the GICC when all of the data producing stakeholders came to the table



The Beginning …

Land Resources Information Service

Created in 1977 with GIS as a core technology 
to support inventory of land resources for 

planning purposes

One of the first state government GIS 
agencies nationally

Eventually became CGIA

Land Records Modernization

Program established in 1977 to develop 
common standard for parcel mapping in 

county government and provide technical and 
financial assistance

Presenter Notes
Presentation Notes
Land Policy Act of 1974 called for statewide land use planning and ultimately the need to create a database of land resources.LRIS was created as an agency to support the effort using GIS as a tool.  Unfortunately, legislature rescinded the Act in 1975 session.LRIS was retained as a cost-recovery agency providing GIS services after the land use planning effort ended in a formal way at the state level.Simultaneously, a sister program was born through an act in the 1977 legislative session: “An Act to Provide Assistance to Counties for Improvement of Land Records”Grants program was established and supported with funding.This led to parcel mapping standards and certification of property mapping professionals.



Public Records 
Law

• Broad right of access to all types of records 
of public agencies

• Exceptions include confidential or personal 
records

• May charge for providing access (copies)

Chapter 132 of NC General 
Statutes

• Copies at reasonable cost
• May require “…the copy will not be resold 

or otherwise used for trade or commercial 
purposes”

Qualified Exception for GIS

Presenter Notes
Presentation Notes
Important context for these efforts is the public records law which makes data available collected with taxpayer dollars.General Assembly granted an exception allowing counties to charge for their GIS data.  It was perceived by some as an income stream to support local data development and maintenance.Less of a factor today than 15-20 years ago.



Original Mission

Build statewide GIS database and 
provide GIS services to other public 
sector agencies

Enhanced Mission

Provide staff support to collaborative 
body to maximize value of geospatial 

and minimize duplication

Presenter Notes
Presentation Notes
The agency was established in 1977 as the Land Resources Information Service (LRIS), part of the Land Policy Act of 1974 created through legislative action.  The enhanced mission added the coordination aspect to the original mission as GIS technology became more widely adopted and state leaders were concerned about duplication of effort.



The North Carolina Geographic Information 
Coordinating Council (GICC)

Presenter Notes
Presentation Notes
The North Carolina Geographic Information Coordinating Council (GICC) was established by the NC General Assembly to develop policies and standards regarding the use of geographic information, geographic information systems (GIS), and related technologies.Adding “Culture” to the end of the acronym would really explain what it means to be collaborative – building a culture of trust and common purposePart of the responsibility is reporting annual to Governor and legislature regarding progress on priorities, needed investments and opportunities to enhance statewide efforts. 



Presenter Notes
Presentation Notes
34 members per the General Statute, graphic is just a representative sampleAbout half from state government but remainder primarily local government and private sectorWas about half this size when it started under executive order in 1991 -- major shortcomings then were lack of private sector representation nor significant presence of local governments2001 legislation remedied the above with Governor and legislature make appointments with Governor appointing the ChairTerms are 3 years



Statewide 
Mapping 
Advisory

Management 
and 

Operations

Local 
Government

State 
Government 

GIS Users

Federal 
Interagency

GIS Technical 
Advisory

NC General Statute
143B 1420-1422

Presenter Notes
Presentation Notes
Six statutory committees representing the various user communitiesSMAC is home of standards development with results reaching GICC for discussion and ultimately approval as direction for NC

https://files.nc.gov/ncdit/documents/files/GICC-Statute-GS143B-1420-1422.pdf
https://files.nc.gov/ncdit/documents/files/GICC-Statute-GS143B-1420-1422.pdf


“Data is shared at 
the speed of 
trust.”

Presenter Notes
Presentation Notes
Courage also means being willing to listen, understand and appreciate other perspectives – and then take actions that support them.Trust leads to true partnerships which leads to readiness for action when opportunities present themselves.Establish relationships before beginning design and build process for statewide datasets.It brings stakeholders onto equal footing.Examples are statewide orthoimagery and parcels (cadastral) which paved the way for effective work on NextGen 911 – road centerlines, address points, etc."Team" was ready when broadband mapping emerged as an opportunity from the Governor, legislature, and the FCC.



Parcels

Roads

Hydrography

Elevation

Admin 
Boundaries

Address 
Points

Orthoimagery

Geodetic 
Control

Presenter Notes
Presentation Notes
Vision created when GICC came under statute in 2001 and membership expanded to include both local government and private sector participation – basically 17 members became 34 member.One of the early discussions was surrounding the geospatial data – local and state – and since it has been paid for by the citizens of NC, how can we better maximize its accessibility for greater benefit.Initially built around the framework themes but expanded to much greater set of content today.This is one of the NCGICC initiatives and is a program that works to create authoritative statewide data through collaboration and data sharing and to make that data freely available to anyone that wants to use it. It involves multiple data partners at all levels of government- Contribute either directly (e.g., federated AGOL resources) or indirectly (e.g., NC Parcels from locals)- Partners at the state level really comprised of most areas of government: transportation, environment, agriculture, and public safety, etc. When most people think of NC OneMap, they really are picturing the web application because this is where they can go to find and access to all of the resources. My office, Center for Geographic Information and Analysis (CGIA), manages the application and is also a data contributor.  We host many of the most used datasets such as orthoimagery and parcels.So, we really have two things that we are concerned about; the NC OneMap application and the web services contribute to it. 



NC OneMap: A Statewide Community

• 20+ years ago NC GICC committed to 
a vision of:

• Current, accurate geospatial data
• Free data discovery and access
• Data sharing without restriction
• Data that are reliably maintained, 

documented through recognized, 
reliable sources

• Brings together foundational and 
thematic data from disparate sources 
into a curated “first-stop shop” for 
geospatial information

• Data partners cover all levels of 
government, academia, and private 
companies

“Seamless” parcels for all 100 NC counties
www.nconemap.gov/pages/parcels

Presenter Notes
Presentation Notes
Recently moved to AWS Cloud platform to further enhance availability, particularly in high demand situations.



NC OneMap: Varied Uses and Users

• Customers range from GIS professionals, 
to foresters, engineers, teachers, 
students, realtors, landscapers, planners, 
and surveyors (you name it!) covering a 
myriad of use-cases

• Operates under a series of best practices 
so data are presented in a cohesive, 
documented manner

• Supports flexible uses of data through 
web services, downloads, and web apps

• CGIA manages NC OneMap but is also a 
data contributorStandardized addresses for all 100 NC counties

www.nconemap.gov/pages/addresses



Why Does It Matter?

• Major investments in data acquisition 
and maintenance (imagery, parcels, 
addresses, others).  Good ROI for NC 
citizens/GIS community.

• Through geospatial coordination 
and free, reliable data, NC OneMap 
provides a critical function that 
helps:

• Governments to make better-informed, 
critical decisions

• Promote economic vitality in NC 
communities

• Promote public safety by protecting 
North Carolina people and property

6”-pixel imagery for all 100 NC counties since 2010
www.nconemap.gov/pages/imagery





Foundational Documents

Business Plan Standard

Presenter Notes
Presentation Notes
The project team has two main documents to use as a framework for this work.  The ortho business plan was adopted by the GICC Statewide Mapping Advisory Committee and outlined the business case for the program, as well as recommended the 4 year cycle we currently use.The state standards published by the Department of the Secretary of State clearly outlines the technical standards for the various products as part of this program, such as horizontal accuracy and many aspects necessary to produce orthoimagery like overlap standards, configuration of control points, required ground conditions (streams within banks, lack of snow cover, leaf-off, sun angle specifications, etc.)



NC Orthoimagery Program Cycle

2026 2025 2024

2027

4-Year Cycle

• NC 911 Board Funded Annually

• One Common Focus:
• Emergency Response
• Critical decision-making using the best available resources

• Proactive approach to create up-to-date, visually consistent 
imagery product across all 100 counties

• End product free to all citizens of North Carolina

Presenter Notes
Presentation Notes
This is a view of the 4-year Orthoimagery cycle through the state that we are proposing, which would be the 4th cycle through the state.  As you can see, the proposed 2024 project covers 27 counties along the coast and involves a great deal of military coordination to collect and produce the products in that region.  2025 would cover 26 counties in the eastern piedmont of the state, to include the triangle and Fort Bragg and Camp Mackall.  The 2026 project would encompass 26 counties in the northwest of the state in yellow, with about a quarter of that project being mountain acquisition.  The 2027 project completes the cycle with 21 counties in the southwest of the state, to include the Charlotte metro area, as well as half the project area being mountain acquisition.The first cycle began back in 2012.  Since that time, the imagery base mapping in the dispatch systems throughout the state has gone from a patchwork quilt of varying quality and age, to a consistent, highly accurate, up to date imagery product.  These products have now become the foundation for a lot of the great mapping data that is integral to the NextGen 911 systems throughout the state.  The value of these products to other stakeholders and industries throughout the state is constantly expanding as well.  Some of these include real estate development, tax appraisals, forestry, agriculture, transportation planning, urban and regional planning, and more.



NC True Ortho Approach to Urban Areas

Presenter Notes
Presentation Notes
6-inch four band product including greater attention to highly urban areas such as downtown Charlotte



https://www.nconemap.gov/pages/imagery

https://services.nconemap.gov/secure/rest/services/

Presenter Notes
Presentation Notes
Where you can find us online, the current year project status and to download imagery or even better to connect to the imagery services.



Seamless Parcels 
Working Group

Presenter Notes
Presentation Notes
Building footprints have recently emerged as a hot layer, and Covid is a main reason we are seeing such an emphasis on this layer.  Broadband expansion relies on addresses and buildings, knowing where the residences, schools, and businesses that would need high speed internet are located.  I’m not going to talk about the history and layer details on one as much because Dan’s going to cover it later, but it is a priority layer, and we are just beginning the working group process.



1970s – 1990s
Land Records 

Modernization

2008
Working Group for 
Seamless Parcels

2009
Eastern Band of 

Cherokee Indians

2009-2014
US EPA Grant

2014
First Release of 

Transformer

2015
Full Participation

2016 Onward
Operations and 
Maintenance

History and Background

Presenter Notes
Presentation Notes
Here’s a timeline of parcels within the state of North Carolina including where we are today with the statewide product.North Carolina’s Land Records Management Program has assisted in modernizing lands records since the 1970s to pave the way for the current status: all 100 counties having digital parcel boundaries and property attributes. Prior to 2015 a statewide parcels dataset for North Carolina did not exist. The NC Geographic Information Coordinating Council created an initiative for the development of a statewide parcels dataset. A working group was created in 2008 to guide this work. The Eastern Band of Cherokee Indians has land in five counties and became a project partner with the state in 2009. The Initiative got a tremendous boost with a grant from US EPA’s Exchange Network in 2009. A subset of the Working Group formed a project team in 2012 that met weekly and worked for nearly two years to complete the grant and release a working solution for one-quarter of the state in 2014. Members of the project team included CGIA, the Land Records Management Program, the Eastern Band of Cherokee Indians, Henderson County, a regional organization, NCDOT, NC Dept. of Environmental Quality, and the contractor team including the Carbon Project and Nancy von Meyer. As part of this initiative and with the grant funding, the State of North Carolina developed an online ETL tool for integrating parcel boundaries from county sources into a statewide product called the “NC Parcels Transformer”.   In 2015 we accomplished full participation in the initiative and had North Carolina’s first statewide seamless parcels layer. (Support for the operation and maintenance from 2016-2019 came from NCDOT and NC Department of Agriculture & Consumer Services. Currently operations and maintenance is fully supported by NC DIT GDAC.) In kind support is given by Land Records Management and the working group for seamless parcels.This statewide resource informs decisions in many areas such as economic development, emergency management, transportation planning, land development, utility management, public health, and forestry.



Map of Pilot Counties

Presenter Notes
Presentation Notes
25 counties chosen at random to be rural and urban balanced Eastern Carolina COG to include continuous counties including EBCI.It was very gratifying to see a pilot project cover so much of North Carolina.  This allowed to project team and working group to cover many examples of how land records are handled locally.



Parcel data uploaded to 
NC Parcels Transformer

Local government GIS 
offices create and maintain 

parcel data. Retain 
ownership

Local government attributes 
are matched to those found in 

state standard. 
Geometry unaltered.

Transformed parcels 
available from NC OneMap 

Hub

1

2

3

4

NC Parcels Workflow

Presenter Notes
Presentation Notes
This graphic shows the general workflow for the counties to contribute to the statewide product. The local govt GIS offices create and maintain the parcel data. They retain ownership.The parcels data is uploaded into the NC Parcels Transformer. The "NC Parcels Transformer" translates local data fields and geometry into the statewide standard for all 100 counties and the Eastern Band of Cherokee Indians. NC OneMap harvests the transformed data and publishes this in NC OneMap



Presenter Notes
Presentation Notes
The ask is for county governments to update through NC Parcels Transformer twice per year.We are actually seeing the updates occur quarterly in many jurisdictions which is very gratifying and important for the users of the data. 



Benefits of NC Parcels Layer

• Counties can access their data on NC OneMap to back up their 
local data if their system has been compromised

• Emergency preparedness, response, recovery and mitigation

• Transportation planning / landowner notification

• Public health analysis

• Economic development

• Land conservation

• Broadband access and availability

Presenter Notes
Presentation Notes
Seamless parcel layer can be used back-up a counties parcel data.  For example, in 2020  a couple of counties had their data hijacked and held for ransom. They were able to use the seamless parcel layer as a back up for their parcel data. Specifically, simply by uploading parcel data to the statewide transformer, The translator automatically creates compliant metadata for parcel data. It creates an  automatic off-site backup of polygon data    Finally, uploading to the transformer allows counties to easily comply with standards set by the NC Archives Hurricanes emergency response as well as recover and mitigationReady source again of ownership informationStructure Fields: structure indicator, presence of multiple structures (Y/N), number of structuresEmergency management using parcel data ….REVIEW NOTES FOR DETAILSNCDOT – By using the seamless parcels NCDOT can easily identify and then notify landowners about new transportation projectsPublic Health AnalysisMeasles or other infectious disease out-breaksParcel ownership name and address information can provide a potential way to notify people in high risks areasParcel polygons can be as an initial visual estimate of the density of property owners within an areaSeamless parcels are also used for economic development analysis, land conservation studies and even to help improve broadband internet access North CarolinaThe next slide highlights a current and important user story.    



User Stories: Equitable Broadband Access in NC

Fabric Challenge 
Locations

FCC Broadband 
Serviceable Locations

FCC Broadband Fabric 
Location Challenges

Presenter Notes
Presentation Notes
Parcels are being used to help ensure equitable access to high-speed internet. In 2022, the FCC released Broadband Serviceable Location Fabric (Fabric) which is a dataset of all broadband serviceable locations in the US.  In order to receive federal Grant funding a location must be in this FCC serviceable fabric.Using parcel data, such as improved value, parcel use type and structure indicator,  NC was able to find and successfully challenged over 150, 000 NC locations that were missing from the serviceable fabric, opening up these locations to potentially receive some of the $40 million in BEAD funding allocated to NCIn this slide, Green dots shows the locations that were captured in the FCC Fabric while the red dots show locations that were missing the fabric and were successfully challenged.



PSAP GIS 
Data 

Stewards

911 Board Regional 
Coordinators

GIS Support 
Staff: 

GeoComm & 
CGIA

Communication

Coordination

Collaboration

NextGen 911 in North Carolina

Presenter Notes
Presentation Notes
It is a continual process of communication and then collaborative action that started back in 2018 as the NG911 project was forming and eventual NENA standards and requirements were known.Regional meetings with PSAPs and local government GIS well ahead of any project deadlines established a foundation to build on.Combination of 911 Board staff, CGIA, and GeoComm have supported the community to build and sustain the datasets.



• Road Centerlines

• Address Points

• Emergency Services Boundaries (Fire, Law, and EMS)

• PSAP Boundary

• Provisioning Boundary

• ALI Database

NextGen 911 in North Carolina

Presenter Notes
Presentation Notes
Required datasets per the NENA standards



• 873,000+ road centerline segments are currently in 
the i3 ready database

NextGen 911: Road Centerlines



• Over 5.6 million address points are currently in the 
i3 ready database

NextGen 911: Address Points



NextGen 911 GIS Update Dashboard

https://nconemap.maps.arcgis.com/apps/dashboards/47592879688f49c39ade923066691b69 

Presenter Notes
Presentation Notes
NC 911 Board asked the community to update data every 30 days.  This was communicated early on to get everyone familiar with the cadence.Very gratifying to see today that 96 of 115 PSAPs are able to accomplish that goal – 84%

https://nconemap.maps.arcgis.com/apps/dashboards/47592879688f49c39ade923066691b69


Oversees state building codes

Secures property insurance for state owned buildings

Trains and certifies NC fire and rescue personnel

Community risk reduction

Provides fire department ratings inspections



Tracking Fire Fatalities

• OSFM GIS provides a real time 
map on the OSFM web page 
displaying fire fatalities across 
the state.

• Fatality data collected through 
the Fire Investigations Unit

• GIS also provides annual 
reports visualizing the fire death 
related statistics from the 
previous year.

Presenter Notes
Presentation Notes
Other GIS activities from OSFM are:Active firefighter COVID registryFire Service Cancer RegistryAFFF inventoryTracking fire fatalities



Current Model in 
North Carolina

NextGen 911

Broadband

Presenter Notes
Presentation Notes
Timely example of the power of relationships and building on previous work.Also illustrates the “develop once, use many times” philosophy.NG911 included address points as a key dataset that, along with road centerlines drives 911 call routing.Maintained monthly by 125 local government entities and pushed to state level.  Then data is available for other purposes.The address points dataset, specifically, was critical in broadband mapping effort and allocation of funds based on local needs.In addition to this example, there are others including:Department of TransportationDepartment of Environmental QualityNC Division of Emergency ManagementDepartment of AgricultureState Property OfficeOffice of State Fire MarshallDepartment of Natural and Cultural ResourcesState Center for Health StatisticsNC Wildlife Resources Commission



NC Broadband Profile
Defining Eligible Project Areas



NC Broadband Profile
Evolving Identification of Unserved Locations
New FCC Broadband Data Collection Serviceable Location Fabric – December 2022

Presenter Notes
Presentation Notes
Because of the great coordination between the GIS community in North Carolina, we have great statewide location datasets available that were able to be leveraged to challenge the FCC Broadband Maps that were used to report broadband service across the state.  In challenging the maps and broadband availability, we were able to adjust how certain providers were reporting their service areas, which in turn increased the number of total unserved locations in the state by over 120,000, which was the largest increase of any state in the country. This increased the North Carolina allocation from the federal Broadband Equity Access and Deployment (BEAD) program (funded by the Bipartisan Infrastructure Bill) from initial estimates of around $1.1B to $1.5B.Because of the great GIS data in the state, we were able to increase funds available to expand broadband infrastructure in the state by around $400M.



Broadband Availability Map Example

Statewide Framework Datasets Use Case

• NC Division of Broadband & 
Digital Equity leverages 
orthoimagery, addresses, 
building footprints, and 
parcels

• Validates location data used 
by the FCC

• Maps broadband availability 
data

• Targets grant funding to 
expand broadband service 
across the state



https://www.nconemap.gov/pages/addresses

 a collaboration with stakeholders from local public safety answering points (PSAPs), local 
government, counties, federal, and state agencies

 the most reliable and trusted statewide comprehensive source for precise physical situs

 an open data platform of nearly 6 million locations streamed through (www.nconemap.gov)

 Demonstrated integration with large statewide programs

 A single source unified geocoding platform

Presenter Notes
Presentation Notes
To understand the details go the AddressNC project page on NC OneMap�The effort to bring this data together started with NG911 as the source, gathered from the authoritative local government sources.Uses run the gamut of state and local government business operations since the address point is a geospatial tag for many things.

https://www.nconemap.gov/pages/addresses
http://www.nconemap.gov/


NG911

AddressNC

County
Provider

Sustainable

Trusted

Reliable

Local Government 
Authoritative 

National Address 
Dataset

CGIA
Enhanced and Coordinated

NG911 VisualizationReporting

Open
Application 

Programming Interface

Presenter Notes
Presentation Notes
Why does it matter?Address points useful in many different use cases ranging from transportation to elections to public health applications.Product is supplied to NAD as North Carolina’s official contribution to the national dataset.



Building 
Footprints

Presenter Notes
Presentation Notes
Building footprints have recently emerged as a hot layer, and Covid is a main reason we are seeing such an emphasis on this layer.  Broadband expansion relies on addresses and buildings, knowing where the residences, schools, and businesses that would need high speed internet are located.  it is a priority layer, and we are just beginning the working group process.



Title is Avenir Next LT Pro Regular 24pt
Subtitle is Avenir Next LT Pro Light 18pt 

Why Are Building 
Footprints a GICC 

Priority?

Presenter Notes
Presentation Notes
The existing building footprint layer is so important to emergency management that it is used to estimate storm damage and provide advanced warning of flooding events.   North Carolina was an early adopter of this particular layer, and attributes that we have including first floor elevation are not a common attribute, but allow us to more accurately predict things like how high flood waters will reach within the livable area of the house and how much damage will result. The layer was first used to justify a federal disaster declaration in hurricane Matthew, the fastest in history.  This layer proves how powerful geospatial information can be, and it is not a layer we’d like to see without a maintenance plan.  While NCEM and broadband may be two of the more news worthy stakeholders, there are many others that benefit from this layer.    



Building Footprints :  GICC Priority and Benefits

Stakeholders 

 Emergency Management
 N.C. Floodplain Mapping 

Program
 Office of Recovery and 

Resiliency

 Board of Elections

 Broadband Office

 Department of Transportation 

 Municipal Governments

 County Governments

 More accurate risk assessment

 Enhanced emergency response

 Recovery assistance and resiliency planning

 Broadband expansion

 Election confidence and voter information

Benefits 

Presenter Notes
Presentation Notes
Enhancing the building footprint layer has the opportunity to have an incredible positive impact on all stakeholders, and the combination of building footprints with addresses is one of the overarching needs.   More accurately determining building type or use is another major need for this layer.   For instance, We want voters mapped to their house to make sure they end up with the correct ballot.  We want to be able to map homes that have been flooded multiple times, and know how high that home is now and what kind of structure it is for mitigation measures, and most of this kind of loss data comes from databases of addresses.    We want to know which homes in an area have broadband, and which neighborhoods have service, but service that is not fast enough.Building footprints provide a solid source of information on housing units, can provide a basis for change analysis on properties for tax purposes, and provide valuable information for community planning or economic development.  



Building Footprints Example

Orthoimagery Value Added Derived Products

• NC GICC Working Group 
for Building Footprints

• Business Plan to annually 
update buildings from NC 
Orthoimagery projects

• Artificial Intelligence – 
Machine Learning in     
AWS Cloud Environment 
for automated extraction 
of building footprints from 
imagery products



Title is Avenir Next LT Pro Regular 24pt
Subtitle is Avenir Next LT Pro Light 18pt 

Implement statewide high-resolution hydrography

Solve infrastructure data accessibility

Impact statewide policymaking where geospatial is key

Explore AI tools and techniques to further enhance GIS efforts

Contribute to the future NSDI ecosystem

The Road Ahead

Presenter Notes
Presentation Notes
The Council’s work continues to grow as the NC GIS community and the statewide user community expands.  The council relies on its members to establish priorities and then use the committee structure to craft approaches to implementation.  There is much work ahead as GIS continues to evolve, even after over four decades in North Carolina.



Tim Johnson
NC Geographic Information Officer
NC Center for Geographic Information and Analysis
919-754-6588
tim.johnson@nc.gov

facebook.com/NCDIT

twitter.com/NCDIT

linkedin.com/company/ncdit
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