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Overview

ÅIntroductions

ÅGIS overview
ï Role of GIS in the 9-1-1 call process today

ï Role of GIS in the Next Generation 9-1-1 (NG 9-1-1) environment

ÅData preparedness for NG 9-1-1
ï Data to consider

ï Data quality 

BREAK

ÅMichigan NHTSA/NTIA ENHANCE 9-1-1 Act grant

ÅGrant project plan overview

BREAK

ÅQuestions/Feedback/Open Discussion
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GIS Overview

Role of GIS in 9-1-1 Today
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Geographic Information Systems

ÅA geographic information system (GIS) integrates hardware, 

software, and data for capturing, managing, analyzing, and 

displaying all forms of geographically referenced information.

ÅGIS allows us to view, understand, question, interpret, and 

visualize data in many ways that reveal relationships, patterns, 

and trends in the form of maps, globes, reports, and charts.

ÅA GIS helps you answer questions and solve problems by 

looking at your data in a way that is quickly understood and 

easily shared.
Source: GIS.com
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Geographic Information Systems

ÅGIS data layers

ÅCounty
ÅPSAP
ÅESZ
ÅRoads
ÅAddress Pts
ÅImagery
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GIS data for 9-1-1
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GIS data for 9-1-1
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GIS data for 9-1-1
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Benefits of GIS data in 9-1-1

ÅLocation, Location, Location

ïLocate address, coordinates, physical location on earthôs surface

ïProvides reference location for dispatch on map

ïAccurate GIS data reduces risk by providing improved location 

information

ïWhat if location information in GIS data is incorrect or 

incomplete?

ÅIncorrect routing of emergency responders

ÅIncreases response time

ÅLives in jeopardy ïevery second counts
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GIS in todayôs 9-1-1

814-555-7777

Automatic Location Identification (ALI) Database

Master Street Address Guide (MSAG) 

814-555-7777
John Doe
111 Maple Ln
Anytown, USA

814-555-7777
John Doe
111 Maple Ln
Anytown, USA
ESN 123

814-555-7777
John Doe
111 Maple Ln
Anytown, USA
ESN 123
Fire: Station 1
Police: PD 1
EMS: EMS 4
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GIS in todayôs 9-1-1

-79.523879
40.825467
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Role of GIS in a

Next Generation 9-1-1 (NG 9-1-1) 

Environment
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What is Next Generation 9-1-1

ÅNG9-1-1 is best described as a robust system of systems 

that will allow the public to use any device to request help or 

send information to the appropriate public safety agency

ïMakes use of open standards

ïMust have access to shared data
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What is Next Generation 9-1-1
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What is Next Generation 9-1-1
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What is Next Generation 9-1-1
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Hatfield Report

ÅFCC requested an independent report on the status of 9-1-1 

in the Country.

ÅOutlined a status, and a road map to deploying wireless 9-1-1

ÅFirst flag on the need to upgrade the wireline 9-1-1 Network.
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Hatfield Report

ñ. . . one over-arching issue that immediately emerged 

in my inquiry is that the existing wire line E9-1-1 

infrastructure, while generally reliable, is seriously 

antiquated. Indeed, it turns out that the existing wire 

line E9-1-1 infrastructure is built upon not only an 

outdated technology, but also one that was originally 

designed for an entirely different purpose. It is an 

analog technology in an overwhelmingly digital 

world. Yet it is a critical building block in the 

implementation of wireless E9-1-1.ò
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GIS in NG 9-1-1

ÅGIS plays crucial role in NG 9-1-1 call routing

ÅALI and MSAG become decommissioned in NG 9-1-1 i3

ÅGIS data replaces ALI and MSAG data

ÅAccuracy of GIS data is paramount

ÅShared data ïcoordination

Å9-1-1 authority is responsible for the data

ÅLocation is delivered with call 

ÅLocation is pre-validated using GIS data
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Location Info in NG 9-1-1

Å123 Main Street

Å-78.3456, 40.2345

Å192.10.1.123

ÅVoice

ÅText

ÅMedia ïPhotos, Video
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Emergency Services Routing Proxy (ESRP)

ÅESRP receives the call with location information contained 

in PIDF-LO 

ÅUsing location information in call stream, queries ECRF

ÅUses PRF to ensure correct routing based on policies

ÅOne ESRP at each hop

ÅEvery ESRP consults an ECRF and contains a PRF

ÅRelies on accurate GIS information in ECRF to be able to 

match location information in call stream  - Presence 

Information Data Format ïLocation Objects (PIDF-LO)
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Presence Information Data Format ï

Location Objects (PIDF-LO)

10302
123-456-7890 10/06 08:39:33  190
CAUTION:  WIRELESS CALL         
WIRELESS-CRICKET(XYP)           
80      KIMBALL ST              

W SECTOR                        
KIMBALLTOWN                   PA

LAT:+039.899166  LON:-079.713888
ELV:       COF:      0   COP:0.0
MTN:123-511-7890 CPF:LEAP   WPH1

POLICE:   VERIFY PD             
FIRE:     VERIFY FD             
MEDICAL:  VERIFY EMS 
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Emergency Call Routing Function (ECRF)

ÅRouting Database

ÅReceives location (civic address or coordinate) and its 

determines where to forward call (next hop)

ÅGIS data used to determine routing

Åpoint in polygon

Å civic address queried to get location to then query polygon to 

route

Å9-1-1 authority is responsible for GIS data
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Emergency Call Routing Function (ECRF)

ÅGIS data replaces MSAG

ÅImportance of accurate polygon boundary information and 

addressing layers for pinpointing civic addresses
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2
7

432-555-1050
111 MAPLE LN
ANYTOWN, XX
JOHN SMITH
-79.523879
40.825467

Call Routing
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Call Routing

-79.523879
40.825467

PSAP 30
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Call Routing by Service ïURN to URI

-79.523879
40.825467
PSAP 30

-79.523879
40.825467
REGION 1 POISON CONTROL

-79.523879
40.825467
FIRE STATION 34
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Location Information Server (LIS) and 

Location Validation Function (LVF)

ÅLIS has PIDFïLO for use during an emergency call 

ÅService providers must validate location being entered into 

their LIS against GIS data used in ECRF ïthey access that 

data through LVF

ÅService providers pre-validate locations to generate PIDF-

LO 

ÅImportance of data accuracy

ÅAddress points vs street segments
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111 Maple Ln,
Anytown, USA
urn:service:sos

111 Maple Ln,
Anytown, USA
urn:service:sos

111 Maple Ln,
Anytown, USA
urn:service:sos

111 Maple Ln,
Anytown, USA
uri:service: PSAP 1

111 Maple Ln,
Anytown, USA
uri:service: PSAP 1

111 Maple Ln,
Anytown, USA
uri:service: PSAP 1

111 Maple Ln,
Anytown, USA
uri:service: PSAP 2

PSAP 1 Business Hours 
8am ς5pm

5pm ς8am ςRoute to 
PSAP2

111 Maple Ln,
Anytown, USA
uri:service: PSAP 2
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-79.523879
40.825467
urn:service:sos

-79.523879
40.825467
urn:service:sos

-79.523879
40.825467
urn:service:sos

-79.523879
40.825467
uri:service: PSAP 1

-79.523879
40.825467
uri:service: PSAP 1

-79.523879
40.825467
uri:service: PSAP 1

-79.523879
40.825467
uri:service: PSAP 1

PSAP 1 Business Hours 
24 hours

-79.523879
40.825467
uri:service: PSAP 1
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GIS Overview

Data Preparedness for NG 9-1-1
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9-1-1 GIS Data - Focus Themes

ÅAccuracy

ÅMaintenance

ÅStandards

ÅPolicy and Governance
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Accuracy

ÅGIS data used for call routing

ÅAccuracy of data will determine correct routing of call

ÅGIS road centerlines, address points and jurisdictional 

boundaries all become focus of emergency routing 

databases

ÅWhat can you be doing to prepare GIS data?

ÅSynchronize GIS with MSAG and ALI

ÅNENA 71-501, Version 1.1, September 8, 2009

ÅCompleted address points layers

ÅEdge-matching boundaries, centerlines
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Data Integrity

ÅSpatial accuracy ïvisual verification

ÅGIS topology ïgaps, overlaps, connectivity

ÅFeatures delineated between community and ESN 

boundaries

ÅComplete information for each feature

ïRoad names, addresses, ranges, community, ESN

ÅVerify for address range overlaps or gaps, parity issues

ÅCheck for duplicate addresses, road names

ÅVerify addresses fall within existing street segments



ARCHITECTURE  ¸ ENGINEERING  ¸ COMMUNICATIONS TECHNOLOGY

AVIATION  |  CIVIL  |  CONSTRUCTION SERVICES  |  DATA SYSTEMS  |  ENVIRONMENTAL 

FACILITIES ENGINEERING  |  GEOSPATIAL  |  NETWORKS  |  PUBLIC SAFETY  |  TRANSPORTATION

Edge-matched boundaries
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Maintenance

ÅData maintenance is ongoing process

ÅMust have maintenance plan

ÅData maintenance must follow proper 9-1-1 standards

ÅContinue to synchronize databases/layers

ÅCoordination with jurisdictions/departments

ÅRoad names, new addresses, boundaries

ÅInvestigate errors, make updates
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Standards

ÅStandards become paramount with NG 9-1-1

ÅHaving the correct information collected in the correct format 

ÅTo foster regionalization of data/sharing of data

ÅTo integrate with NG 9-1-1 databases

ÅTo improve accuracy/maintain integrity

Å Interoperability with other systems

ÅAddressing standards, GIS data design standards

ÅAll play part in routing call to correct location



ARCHITECTURE  ¸ ENGINEERING  ¸ COMMUNICATIONS TECHNOLOGY

AVIATION  |  CIVIL  |  CONSTRUCTION SERVICES  |  DATA SYSTEMS  |  ENVIRONMENTAL 

FACILITIES ENGINEERING  |  GEOSPATIAL  |  NETWORKS  |  PUBLIC SAFETY  |  TRANSPORTATION

Standards

Å08-002 National Emergency Number Association (NENA) Functional and 
Interface Standards for NG9-1-1 (i3) (most current version)

Å08-751 NENA Technical Requirements Document i3 (most current version)

ÅNENA 02-010ïData formats for automatic location identifier (ALI), master 
street address guide (MSAG) and GIS

ÅNENA 02-013ïProvisioning and Maintenance of MSAG files to validation 
databases (VDBs) and Emergency Routing Databases (ERDBs)

ÅNENA 02-014ïGIS Data Collection and Maintenance

ÅNENA 71-501ïSynchronizing GIS with MSAG and ALI

ÅFuture documentsïprovisioning and Maintenance of GIS Data to emergency 
call routing function and location validation function (ECRF/LVF)

ÅUSDOT NG9-1-1 System Description and Requirements Document

ÅUSDOT NG9-1-1 Architecture Analysis Report
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Policy and Governance

ÅWho is maintaining data ïGIS dept./9-1-1?

ÅLocal agreements for data maintenance

ÅDetermine how updates are handled across jurisdictions ï

e.g. boundary changes

ÅWhere are QA/QC procedures handled?

ÅHow do vendors providing QA/QC access network?

ÅHow is GIS data pushed up to ECRF within State level and 

regional ESInet?

ÅHow are NRFs sent back to GIS staff for resolution?
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