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Overview

A Introductions

A GIS overview
I Role of GIS in th&-2 call process today
I Role of GIS in the Next Generétibr(l9G 9-1) environment

A Data preparedness for N€.9
I Data to consider
I Data quality
BREAK

A Michigan NHTSA/NTIA ENHANCIEA@t grant

A Grant project plan overview
BREAK

A Questions/Feedback/Open Discussion
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GIS Overview

Role of GIS 119 Today
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Geographic Information Systems

AA geographic information system (GIS) integrates hardwa
software, and data for capturing, managing, analyzing, an
displaying all forms of geographically referenced informati

AGIS allows us to view, understand, question, interpret, an
visualize data in many ways that reveal relationships, patt
and trends in the form of maps, globes, reports, and chart

AA GIS helps you answer questions and solve problems by
looking at your data in a way that is quickly understood ar

eaS”y shared. Source: GIS.com
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e
Geographic Information Systems

AGIS data layers

ACounty
APSAP
AESZ
ARoads
AAddress Pts
Almagery
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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

STCOFIFS

42021

MCF 4544
Al 6355845626
PIN
STATE_PLAME_¥ 1658528
STATE_PLAME ¥  354660,555
SAM 168
b SAN_SUF
"-e‘ F‘RD
LEFFLEF.
DR
F‘OD
m RICHLAMND
CLID 6355843616
o MULTIADR

# UMITTYPE
LIMITHO
BLOWGMAME

| FEATURETYPE
EUILLTYP

FULL_ADDRESS
ESh
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Benefits of GIS data in 9-1-1

AlLocation, Location, Location
Il Locate addr ess, coordinat e

I Provides reference location for dispatch on map

I Accurate GIS data reduces risk by providing improved loca
Information
I What if location information in GIS data is incorrect or
iIncomplete?
A Incorrect routing of emergency responders

A Increases response time
A Lives in jeoparilgvery second counts
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Automatic Location Identification (ALI) Database

PHONE HOUSEHNO | HOUSESUF STREET COMMUHITY STATE { ESH | CUSTOMER |
814-555-7474 400 GTH ST ANYTOWN PA 123 |J SMITH
8 1 4_ 5 5 5_7 77 7 814-555-7777 111 MAPLE LN ANYTOWN P& 123 |JOHN DOE
814-555-1234 811 MMTHST ANYTOWN PA 123 |LARRY GREENE
814-555-2345 801 TERRACE BLYD ANYTOWN PA 234 |MIKE JONES
814-555-1277 432 WARREN AVE ANYTOWN PA 456  |ACME IND
514-555-7643 716 ARMSTRONG PL ANYTOWN PA 123 |[FACTORY 2
8 1 4_ 5 5 5_7 7 7 7 514-555-9876 123 WARREN AVE ANYTOWWN PA 123 |JAMES WOOD
814-555-8532 510 TTHST ANYTOWN PA 123  |PHIL BLACK
John Doe 814-555-8712 706 OAKHILL LN ANYTOWN PA 123 |BUD SMITH
1 AMambAl - 814-555-5678 521 WOODWARD AVE | ANYTOWN PA 765 |JOE COFFEE
—I 8 14._555_7777 67 456 ;\NOOW-‘ARD AVE  JANYTOWN PA 765 |JANE DOE
— John Doe Master Street Address Guide (MSAG)
111 M ap|e|_n PRE STREETHAME STRE|POST| LOW| HIGH | SIDE| COMMUHNITY | STATE ESH
M |BTH 5T I7E| 39E(B |ANYTOWN P, 020
Anytown, USA MAPLE LK 100| 156|B | &NYTCWN P& 123
Mo [WARREM B E 7oo| 7aE(E [AMYTOWN P, 020
ESN 123 WOODVYARD B E 1100 1198 |8 [ANYTCWN P, 020
- . M |BTH 5T B14| BIG(B  |ANYTOWN P, 020
ml HOSE HOUSE aLY 401 499(B [ANYTOWN P, 020
(. HOSE HOUSE aLY 30| 393(B [ANYTOWN P, 020
M 1 \ HOSE HOUSE aLY 200 2o9(B [ANYTOWN P, 020
EM S: EM S 4 M 5TH ST 700 TOG|B AR T P&, 020
- M |5TH 5T 626 BIG(B |AMYTOWN P, 020
M |5TH 57 600 G26(E AN TOMT P, 020
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Role of GIS In a

Next Generatiori9 (NG 9-1)
Environment
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What is Next Generation 9-1-1

ANG91-1 is best described as a robust system of syster
that will allow the public to use any device to request |
send information to the appropriate public safety agen

I Makes use of open standards
I Must have access to shared data
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What is Next Generation 9-1-1

The Future of 9-1-1 and Emergency Communications
A Blueprint for a ‘System of Systems’

(Law EMforcement, Fire, EMS,
Fazmat, Poison Control)

Location Daterrmenation/
ACQUISRION FUNCHONS

M Chent

A

Clients A Telernatics Calls
NOTE: All call sources can wireine Wireless
Access NG 9-1-1 at start of mansition Cal Sources Call Sources
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What is Next Generation 9-1-1
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e
What i1s Next Generation 9-1-1
o=

. 7 Third Party Legend
‘ 2y @ Community Stakeholder
y Enterprise Segment

s Service Area
' Enterprise Data Repository
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Hatfield Report

AFCC requested an independent report on the siatus of
in the Country.

AOutlined a status, and a road map to deploying Aitele:
AFirst flag on the need to upgrade the witdlihge8vork.
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Hatfield Report

n . . . -arahingdassue tha mmediately emerged
IN my inquiry is that the existing wire line H91
iInfrastructure, while generally reliable, is seriously
antiguated. 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

N\

Implementation of wireless EB1 . 0
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GIS in NG 9-1-1

AGIS plays crucial role in M@ 8all routing

AALI and MSAG become decommissionedifl N5 9
AGIS data replaces ALl and MSAG data
AAccuracy of GIS data is paramount

AShared datacoordination

A9-1-1 authority is responsible for the data
ALocation is delivered with call

ALocation is pualidated using GIS data
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Location Info in NG 9-1-1

A123 Main Street
A-78.3456, 40.2345
A192.10.1.123

AVoice
AText
AMedid Photos, Video
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Routing . Routing
Proxy Function

(ESRP) 9 ] (PRF)
Y T

LoST

4URN— WY - (f
—URIp

S

Border Policy Border
Control Store Control
Function Function
(BCF) — | Emergency (BCF)

1 Call
Routing
Function
(ECRF)
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Emergency Services Routing Proxy (ESRP)

AESRP receives the call with location information conta
in PIDR.O

A Using location information in call stream, queries ECF
A Uses PRF to ensure correct routing based on policies
A One ESRP at each hop

A Every ESRP consults an ECRF and contains a PRF

A Relies on accurate GIS information in ECRF to be abl
match location information in call stfrasence
Information Data Forimatcation Objects (PLTH
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Presence Information Data Format i

Location Objects (PIDF-LO)

10302

123-456-7890 10/06 08:39:33 190
CAUTION: WIRELESS CALL
WIRELESSRICKET(XYP)

80  KIMBALL ST

W SECTOR
KIMBALLTOWN PA

LAT:+039.899166 LOO0OI79.713888
ELV: COF: 0 COP:0.0
MTN:123511-7890 CPF.LEAP WPH1

POLICE: VERIFY PD
FIRE: VERIFY FD
MEDICAL: VERIFY EMS

LR Kimball
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WE STAKE OUR REPUTATION OM IT.

A COI Company

<country= 2letter IS0 code Us

<Al national subdivision (e.g., state) [NY

<Ad> county, parish King's County

<A3= city, township New Yotk

<Ad= city division, borough Manhattan

<A5= neighbothood Memmgside Heights

<BD= primary rozd nams Broadway

<PED= lezdng strest diwsction N

<POD= trailmg strest suff W

<3T5= street suffix Ave

<HMNO= house numbser 123

<HMN5= house number suffm A l2

<LME= Landmark or vanity zddress Columbiz University

<LOC= zdditional location mfo South Wmng

<NAM= name (residence or office TownBarber Shop
oocupant)

<PC= postzl or zip code 10027-0401

<BLD= buildng (struchirs) Low Library

< JNIT= unit (Zpartment, suite) Aptdl

<FLE= floor 4

<RO0OM= o0 450F

=PLC= type of place office

=PCHN= postal community name Leonia

<ADDCODE=| additional code 132030000003

<BEAT= Seat (desk, workstation, cubicle) | WS 181
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Emergency Call Routing Function (ECRF)

ARouting Database

A Receives location (civic address or coordinate) and it:
determines where to forward call (next hop)

A GIS data used to determine routing
A point in polygon

A civic address queried to get location to then query polygon
route

A 9-1-1 authority is responsible for GIS data
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Emergency Call Routing Function (ECRF)

AGIS data replaces MSAG

A Importance of accurate polygon boundary information
addressing layers for pinpointing civic addresses
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Call Routing

5 wg‘s,u
& o« : 432-555-1050
111 MAPLE LN
o ANYTOWN, XX
SR N JOHN SMITH
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Call Routing

| PSAPAO I i /

PSAPS3

PSAPE

PSP 14

PSAP1B
PSAPT
= 79523879 P
e 40.825467
3 PSAP30
PSAP 30
PSAP3
PSAP13
PSAP1T
PSAP23
PSAP44
;Q
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Call Routing by Service i URN to URI
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Location Information Server (LIS) and
| .on Validation on (LVE
ALIS has PIDEO for use during an emergency call

AService providers must validate location being enterec
their LIS against GIS data used iniH@&Faccess that
data through LVF

A Service providers-padidate locations to generate PIDF
LO

A Importance of data accuracy
A Address points vs street segments
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Emergency |47
Servicer 111 Mapleln

An
Routing Lo uri'): Anytown, USA
Proxy Ar U= yrizservice PSAP 2
urn:service:sos —
(ESRP

111 MaplelLn
&Y TJ 111 MapleLn
Anytown USA ‘ Anytown, USA

uri:service PSAP 1 uri:service PSAP

111 MapleLn

Anytown USA —

urn:service:sos 2 !
O

U -5 .
PSAP 1 Business Hou

URN—

| |
Border LILL WELETE 2 g8am¢ 5pm order
Anytown 111 Mag =i i et e
Control Urnesery Anytow pm¢ 8am¢ Route to r‘ltrDI
. nction

Function | uri:servi

(BCF) SCF)

= =

,n¥ 1;£F;:FuncﬁUn
(ECRF)



-79.523879
40.825467
urn:service:sos

U
Border
Control
Function
(BCF)

Emergency

Routine ~7¢ 40:€ 40.825467
= 40 UNS yrizservice PSAP 1

PI"GK}" urn:.service.sos
{ESHF" ~U -79 523879 -79.523879
D 40.825467
| 40.825467 4 | #H-0e°
E — A uri:service PSAP 1 uri:service PSAP
(/p]
Vv 3z
-

79.523870 |

40.8254 -19.5238
urn:serv 40.8254€

| uri:service PSAP 1
- 2 - mergency

Call
e Routing
: Function

= (ECRF)

24 hours

PSAP 1 Business Hou

order

ontrol

Function
(BCF)




GIS Overview

Data Preparedness for NG 9
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O0-1-1 GIS Data - Focus Themes

AAccuracy
AMaintenance
AStandards

APolicy and Governance
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Accuracy

AGIS data used for call routing
A Accuracy of data will determine correct routing of call

AGIS road centerlines, address points and jurisdictional
boundaries all become focus of emergency routing
databases

AWhat can you be doing to prepare GIS data?

A Synchronize GIS with MSAG and ALI
A NENA 7501, Version 1.1, September 8, 2009

A Completed address points layers
A Edgematching boundaries, centerlines
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Data Integrity

ASpatial accuratyisual verification
AGIS topologygaps, overlaps, connectivity

AFeatures delineated between community and ESN
boundaries

AComplete information for each feature
I Road names, addresses, ranges, community, ESN

AVerify for address range overlaps or gaps, parity issue
ACheck for duplicate addresses, road names
AVerify addresses fall within existing street segments
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Edge-matched boundaries

PSAPE

PSAP14

PSAP30
J
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Maintenance

A Data maintenance is ongoing process
A Must have maintenance plan

A Data maintenance must follow priyiestndards

A Continue to synchronize databases/layers

A Coordination with jurisdictions/departments

A Road names, new addresses, boundari

A Investigate errors, make updates ‘

S0
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Standards

AStandards become paramount witi41G 9
A Having the correct information collected in the correct form.
A To foster regionalization of data/sharing of data
A To integrate with NG&Bdatabases
A To improve accuracy/maintain integrity
A Interoperability with other systems
A Addressing standards, GIS data design standards

AAIl play part in routing call to correct location
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Standards

A 08002 National Emergency Number Association (NENA) Functional :
Interface Standards fordHG9i3) (most current version)

A 08751 NENA Technical Requirements Document i3 (most current vel

ANENA 0P10 Data formats for automatic location identifier (ALI), mast
street address guide (MSAG) and GIS

ANENA 0213 Provisioning and Maintenance of MSAG files to validatio
databases (VDBs) and Emergency Routing Databases (ERDBS)

ANENA 0P14 GIS Data Collection and Maintenance
ANENA 7501 Synchronizing GIS with MSAG and ALI

A Future documeittsovisioning and Maintenance of GIS Data to emerge
call routing function and location validation function (ECRF/LVF)

AUSDOT NGB1 System Description and Requirements Document
AUSDOT NGBL1 Architecture Analysis Report
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Policy and Governance

AWho is maintaining da@lS dept./8-1?
A Local agreements for data maintenance

A Determine how updates are handled across jurisdictic
e.g. boundary changes
A Where are QA/QC procedures handled?
A How do vendors providing QA/QC access network?

A How is GIS data pushed up to ECRF within State leve
regional ESInet?

A How are NRFs sent back to GIS staff for resolution?
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TARGETED RESULTS. EXPERTLY MAMAGED.
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