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Why GIS in NG9-1-1 Environment 
• Current analog telephone system is being 

replaced by IP digital network 
– Legacy 9-1-1 must be replaced 

• NG9-1-1 will utilize GIS spatial data to locate 
callers 

• Transformation to NG9-1-1 requires commitment, 
support and coordination from multiple players 
– Local 
– Regional  
– State 
– Vendors 

Presenter
Presentation Notes
The legacy 9-1-1 that utilized tabular files and MSAGs (Master Street Address Guide) to route calls is going away. So is the selective routers that used these files to route the calls to the correct PSAP.  They are being replaced in the NG9-1-1 environment with GIS spatial data to locate the callers.  It will be important that all entities and vendors commit, support and coordinate as we move forward.
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What’s Current and What To Expect 
• Some of the earliest GIS began in the mid 80’s 
• Recent GIS in several jurisdictions came about 

due to the implementation of Enhanced 9-1-1 in 
the late 90’s to the last deployment in 2014 

• Various levels of GIS in the Commonwealth 
– Stand alone departments with several 

employees 
– Part time employee with various duties 
– Contractor 

• GIS spatial data will be critical to processing 
9-1-1 calls in the NG9-1-1 environment 

Presenter
Presentation Notes
Many of you will recall that GIS was utilized in the deployment of your Enhanced 9-1-1 systems.  This was especially true in deployments that took place in the late 90s to the last deployment in the commonwealth that was in 2014.
Currently there are various approaches to gathering and maintaining GIS data throughout the Commonwealth. 
GIS and mapping is currently used in 9-1-1 call processing especially with wireless callers.  In the NG9-1-1 environment GIS will be even more critical as the move away from the legacy system occurs.  Maintaining GIS will not only benefit & support NG9-1-1, it will be a value add for other uses in the localities.



4 

9-1-1 Ecosystem 

www.vita.virginia.gov 

SCC 

FCC 
Local Board 

Presenter
Presentation Notes
The diagram includes an overlay of governance entities.  The role of the E-911 Service Board (shown in the red circle) was approved by the General Assembly in 2016.  The NG9-1-1 Core Services (referenced in the red circle) are the functions, as defined by the National Emergency Number Association (NENA), that are required to receive 9-1-1 calls into the Emergency Services IP Network (ESInet) which must be established as the legacy analog system gets replaced and routes those calls to the appropriate local 9-1-1 center.
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Role of GIS in 9-1-1; Present & Future 
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9-1-1 System How GIS is Used? Quality of 
GIS Data 
Needed 

How Often 
Should GIS 
Data Be 
Updated? 

Present; 
Every Jurisdiction 

in the 
Commonwealth is 

Serviced by 
Enhanced 9-1-1 

• Creating Addresses 
• Locating 911 Callers 
• Locating CAD 

Incidents 
• AVL 
• Unit Recommendation 

Preferred – 
Near Perfect, 
But Not 
Necessary 

As Frequent 
as Possible 

Future; 
NG9-1-1 

• Creating & Maintaining 
Addresses 

• 9-1-1 Call Routing & 
Delivery 

• Service Order 
Validation 

 

Critical – That 
GIS 9-1-1 data 
is Near Perfect 

Near Real-
Time 

Presenter
Presentation Notes
Regardless of where it is being done whether its a Contractor, In house GIS Department or 9-1-1 Department it is important that GIS data is updated.  In the E9-1-1 it should be as frequently as possible, but in NG9-1-1 it needs to be near real time.  It is critical that the quality of the GIS data is near perfect.  GIS will continue to perform its role as it does today in addition to the role that it will have in NG9-1-1. Additionally, the 9-1-1 Services Board is focusing on our core services: routing, transferability, disaster recovery, and Text to 9-1-1.
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Role of GIS in NG9-1-1 
• Your locality’s 9-1-1 Center & GIS Department 

are critical components in today’s 911 and the 
transition to NG9-1-1 

• Mapping data and location information across 
jurisdictional boundaries will be critical to 
processing NG9-1-1 callers 

• Data must be current and accurate 
• Appropriate resources must be available for the 

success of NG9-1-1 
• GIS will be MISSION CRITICAL 
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Presenter
Presentation Notes
Unfortunately, the MSAG and ALI databases used in today’s 9-1-1 system are tabular and are not geospatially referenced.  As a result, NG9-1-1 will harness the power of GIS to locate and route 9-1-1 calls in the future.  Many of the early adopters of NG9-1-1 have found their local GIS data lacking in its quality or accuracy.  So it is critical that GIS be ready for NG9-1-1, which can take significant effort.  An analysis of the current GIS and 9-1-1 databases can help identify potential issues.  Several companies can run this analysis, but some charge for this service. VITA-ISP as staff support to the Board offers a free analysis if the PSAP can provide a copy of the 9-1-1 databases (MSAG and ALI) from their 9-1-1 Service Provider.  These analyses will identify areas where the databases differ and can help them synchronize the data. It may take considerable effort and resources from the locality’s GIS entity to correct the issues identified by the analysis.  However, getting the data synchronized is only half the battle.  Once they are, they must be maintained as to ensure they stay that way.  This may require internal processes and workflows to be changed to improve communications and speed GIS data updates.
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Core GIS Components to NG9-1-1 
 1. PSAP Coverage Boundary 

– May or may not be the same as the 
county/city boundary 

– There are many existing sources for boundary 
data  

– The boundary adoption/creation is a 
collaborative response among responders, 
PSAP & GIS for 9-1-1 call routing 

2. Road Centerlines (RCL) 
3. Address Points 

– Building Footprints 
 
 

Presenter
Presentation Notes
There are 3 core components or layers of GIS in NG9-1-1. (PSAP Coverage Boundary, Road Centerlines and Address Points
The validation and/or development of the PSAP Coverage Boundary is a collaborative response among responders, PSAP and GIS for 9-1-1 call routing.
RCL has been collected by VITA-ISP-VGIN for several years and will be intricate to NG 9-1-1.
The ISP-GIS Analysts have also been collecting address points.  
The address point is to be at the actual structure.  If Building Footprints are available the address point is within that footprint.
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Boundaries for NG9-1-1 
• Boundaries for NG9-1-1 are for routing the  

9-1-1 call to the correct PSAP 
• Don’t get this confused by associating this with 

tax parcels, voter registrar or other boundaries 
• Agreed upon PSAP boundaries without voids 

and overlaps are needed across the 
Commonwealth and between bordering states 

• Regional agreement 
• VITA ISP Regional Coordinators can assist in 

coordinating boundary workshops 

www.vita.virginia.gov 

Presenter
Presentation Notes
A correct PSAP boundary that aligns with adjoining PSAP boundaries is necessary for the routing of 9-1-1 calls.  In the routing of 9-1-1 calls, many times people are confused by associating tax parcels or voter registrar boundaries.  This is not necessary as many times parcels will cross over county boundaries into another county.   The agreed upon PSAP boundaries are critical to eliminating any voids and overlaps between PSAP coverage areas.
A formal regional agreement between localities is sometimes necessary.
Boundary alignment may need to be a 2 stage process.  First for resolving technical restrictions such as inability to transfer calls across LATA Boundaries due to Selective Routers.  The second phase would be to create the PSAP Boundaries that reflects the PSAP Coverage Area in the NG9-1-1 environment.
Recently some groups of PSAPs have been working  toward formalizing their PSAP Boundaries through series of boundary workshops. The PSAPs worked to insure that each adjoining boundary was in alignment and then presented any proposed changes to their appropriate governing bodies and agencies for approval. 

VITA ISP Regional Coordinators  can assist in coordinating boundary workshop meetings if needed. 

Additionally, A PSAP Boundary Standard Workgroup is being formed and is being coordinated by ISP regional coordinator Brian Crumpler
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Road Centerlines for NG9-1-1 
• Need Aggressive Maintenance of GIS data 

at the locality 
• VITA collects RCL data 
• RCL will be a core component in NG9-1-1 
• Maintenance of RCL locally and submission 

to NG9-1-1 
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Presenter
Presentation Notes
As mentioned earlier, the VITA-ISP-GIS Analysts have been collecting RCL data fro several years now and incorporating it into the statewide RCL.  The key to this effort is the local creation, maintenance and submission of GIS data to the ISP-GIS Analysts.  The locality GIS efforts will be more important than ever as we move toward NG9-1-1.  

The GIS Analysts and Regional Coordinators are available to assist in reviewing the data that is returned in the RCL data releases back to the localities.
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Address Points 
• Locality created address points are submitted to 

ISP GIS Analysts 
• Every addressable structure should have an 

address point 
• Address point layers serve many purposes in the 

9-1-1 world 
– Routing 9-1-1 calls to the correct PSAP 
– Plotting 9-1-1 call locations on a map 
– Providing valuable attribute information to 

emergency response personnel 
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Presenter
Presentation Notes
Along with the roads GIS data that is created and maintained by the locality GIS departments, so is the address point GIS data that it creates and maintains.  Address points are also submitted to the VITA-ISP-GIS Analyst for inclusion in the statewide address point layer.  

Every addressable structure should have an address point.

The address points are critical in the 9-1-1 world for routing of calls to the correct PSAP, plotting the call locations on a map and providing valuable attribute information to emergency response personnel (key holder, structure access, hazards etc…)
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Address Points Continued 
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• Information on Addressing Best Practices may 
be found on the VITA-ISP website 

• Some jurisdictions may have multiple 
addressing authorities 

• Coordination of addressing authorities will be 
necessary to insure consistency, avoid 
duplication insure updates are made, etc… 

• Review and update local ordinances and/or 
processes for assigning addresses if 
necessary 
 
 
 

 
 
 

Presenter
Presentation Notes
VITA-ISP is working on several best practices.  One of the initial best practices is the “9-1-1 Addressing Operational and Administrative Best Practice”.  Which is available at the link above and on the VITA-ISP website.  

In some jurisdictions there may be multiple addressing authorities within a PSAP jurisdiction.  
This may be problematic and would need to rely on coordination to insure consistency, avoid duplication and ultimately that the address points are submitted to the entity responsible for collection of address points in the Commonwealth.

Review the local ordinances and or processes for assigning addresses.

http://vita.virginia.gov/uploadedFiles/VITA_Main_Public/ISP/E-911/2015/911AddBP.pdf
http://vita.virginia.gov/uploadedFiles/VITA_Main_Public/ISP/E-911/2015/911AddBP.pdf
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Update Process 
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Locality GIS 
DATA 

Updates 
Released 

Submitted 

Entity to be determined 
for the future 

Presenter
Presentation Notes
VITA currently aggregates local data such as road centerlines (RCL) and address points.  In the NG9-1-1 environment there will be an update process to send to the ESInet the Road Centerlines, Address Points, PSAP Boundaries and Response Zones to process the calls. 

The intermediary between the data that VITA-ISP collects and the ESInet is not defined at this point but will be in the future.  The provisioning of the GIS data into the ESInet will be more often than currently collected.  This will mean additional workload on the GIS community.  
The locality’s maintenance of data is mission critical !!!
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Is Your GIS Data READY For NG9-1-1 
 

• GIS Health Checkup 
 
 
• MSAG-ALI-GIS Analyses 

– MSAG-Master Street Addressing Guide 
– ALI-Automatic Location Identifier 
– GIS- (Road Centerlines and Address Points) 

• Conducted by VITA-ISP and also is available from 
various vendors 
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Presenter
Presentation Notes
Each localities GIS data needs MSAG-ALI-GIS Analyses to determine their current state.  These analyses are critical to provide local GIS departments the information that they need to improve their GIS data and prepare it for the NG9-1-1 environment.  These analyses are being conducted by VITA-ISP –GIS Analyst Kenny Brevard and are also available via various vendors.

Recently theses analyses were conducted commonwealth wide and have been provided to each locality.
If you want to know more about the Analyses reach out to your VITA-ISP Regional Coordinator.
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Data Analyses 
• Analysis necessary to determine if the locality GIS 

data is ready for use in a NG9-1-1 environment 
• What the Results Include: 

– Reports on data matches 
– Inconsistencies for review 
– Mapped results of analyses 

• Review and data correction is a local responsibility 
• VITA can assist 
• Check with your Regional Coordinator for grant 

opportunities 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Presenter
Presentation Notes
Evolving process that is having to be done nationally –GIS Data Quality Report
Geodatabase of all identified inconsistencies
Provider Analysis Results
RCL Address Range Inconsistencies
RCL Geometry Inconsistencies
Address Point Inconsistencies
MSAG Analysis Results
ALI Analysis Results
Fishbone Map of Actual and Theoretical Addresses- this is not a once and done.  
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After The Analysis Is Completed 
• Workflows are necessary to resolve any 

inconsistencies identified 
• Make improvements 

– Data development and/or data cleanup 
• Ongoing maintenance is CRITICAL 

–  Organizational coordination workflows 
• Data creation, transformation, aggregation, 

submission 
• QA/ QC (checking, reporting, correcting) 
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Presenter
Presentation Notes
Begin by assessing your data, making any needed improvements, and optimizing workflows to assure data integrity. Only the locality can determine if inconsistencies are errors or if they reflect reality
Share with administration at your county/city 
Your successes / work needed
Check with ISP Regional Coordinator for Grant opportunities
Reach out to consultants and ISP staff for advice if needed
VGIN Analyst and Regional Coordinator On Site Visit
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Conclusion 
• NG9-1-1 is still evolving, but there are 

actions that need to be started now 
• Perform a MSAG/ALI/GIS Analysis and 

correct data, as necessary 
• Ensure processes and workflows provide 

the best data possible 
• Begin discussions of PSAP Boundaries with 

neighboring localities 
• Stay involved in the process 
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Presenter
Presentation Notes
Involve yourself in the process, Maintain and submit your GIS data on a regular basis, Prepare for the changes and evolving need for up-to-date GIS data, Asking questions to see what needs to be done with your GIS to be ready for NG9-1-1, Listening & Learning every opportunity that you have as we move forward, Educating yourself, decision makers, staff on the importance and need for resources and well maintained up to date GIS Data
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GIS Steering Committee 
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Mission Statement 
 
The purpose of the GIS Steering Committee is to 
develop/collect materials that provide education 
about, promote and support the use of GIS in 
Virginia local governments, focusing on support for 
NG9-1-1, through a structure that is appropriate for 
the jurisdiction and most effectively uses GIS 
technology. 
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Presenter
Presentation Notes
May not be just materials. The Committee will consider programs or processes if they meet the goals of the deliverables.
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Committee Structure 
• Steering Committee 

– 7 Members  
• 5 GIS Managers 
• 1 County/City administrator 
• 1 Vendor 

• Feedback Workgroup 
– 7 Members 

• One from each ISP region 
• Variety of jurisdiction sizes and GIS systems 

• Working on the top 5 highest priority tasks 
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Presenter
Presentation Notes
The Steering Committee will set direction and task priorities. The Feedback Workgroup will assist my reviewing and commenting on deliverables produced by the Steering Committee. The Steering Committee may reach out to subject matter experts in the Commonwealth to assist with the creation of materials/programs.
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Questions 
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