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AGENDA

Roads Data Collaboration: National Goals
CaRS Goals, Vision, Mission, Timeline and California Roads Dataset

NG911 Data Integration with Caltrans Roads Data — Results
Envision Roads Data Management with CaRS
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AEGIST Transportation Pooled Fund Study, FHWA
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AK 2019 — 2024

Technical Service: Part 1

HI % Technical Services: Part 2

AEGIST STATES: https://www.gisintransportation.com/about/pfs-state-activities/



Roadway Characteristics Data

Agreements with Local Agencies to Collect and Integrate Data

Georgia Department of Transportation (GDOT)

e GDOT Creates Routes for All Roads

* GDOT Coordinates with University of Georgia Information
Technology Outreach Services (UGA ITOS), and the Georgia
Association of Regional Commissions (GARC) to collect Road
Characteristics Information from Local Agencies

e Statewide Road Data Model created using Georgia Roadway
Element Validation and Mapping Program (REVAMP)
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Data Supply Chain
AQUISITION AND USE
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1- AQUISITION

Centerline providers
upload their data to the
CL validation portal.
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2 -VALIDATE

Centerlines are run
through validation rules
and change detection.
Fixes needed are sent
back to the CL Provider

3
DEMARCATION

Once change detection
is run and new ClL's are
identified, demarcation
points are created in
order to tie CL data
together.

4 - INGEST INTO
STATEWIDE LRS

New centerlines are
ingested and unified
into the statewide LRS
network.

5 - REPORT

Once the unification
process is complete, the
ARNOLD network is
assembled and report to
HPMS and executive
management.




Goals and Vision of CaRS

Creafe a statewide Mutually benefit state Ve Allow for
\/ ARNOLD and NG911 ™ and Iocyol iurisdictions Zan  coordinatfion across

compliant network agencies

Support O Support a machine-
Transportation for the readable data
Nation initiative model



California Roads Sharing Timeline
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2021 5 2023
CaRS Program | Statewide Roads Applications Statewide‘Data |
Vision, Goals & Dataset architecture for = In’Eegrahun Y
Objectivesand | = | Architecture & roads data Pllﬂ_tS_iiOF 2075
Charter for CaRS = Data Quality integration feasibility Develon and Deploy
Working Group 2022 ' i 2024 i CaRS Roads Data

- - Integration and
Completed Completed Sharing Platform




Caltrans All Roads Dataset Development

CalOES & Local

Federal Highway

Administration Caltrans

Agencies

HPMS Data California Statewide NG9-1-1 Roads Data
Roads Dataset



Caltrans All Roads Dataset Challenge

 County roads and city streets lack

\

frequency of updates and 80k City Streets
maintenance due to the size and Miles )
undefined update process N
75k County Roads
Miles
° I )
State Highway System was well o

15k Highway

developed with defined update _
Miles

Processes




Caltrans All Roads Data Digitization Process

NAIP !

Digitize
Imagery Geometry » Time and labor intensive
t l > Updates are delayed
UpAd;;e/ VerifyPublic
Road



Merced County 5 tyler
Roads Data Management Program oA
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Shasta County Roads Data Management

Email request Jurisdictions Jurisdictions can
to update update individual download and
roads sent out feature services merge datasets

County emerges
roads addresses
and datasets.

shared with an independently.
AGOL

collaboration.

Runs very basic
QA queries for
fields outside of
domains.

Roads questioned by any
jurisdiction, and comments

shared openly between

jurisdictions Contributing Jurisdictions ,
County runs script
* Shasta County )
. to load roads into
* Redding

. Anderson the NENA schema

* City of Shasta Lake

to send to CalOES




MARIN COUNTY ROADS DATA MANAGEMENT

Incorporated

w MarinMap - GIS consortium
Cities and

Combine data > Hor:-1{0] =

Towns Enforce domains
QA/QC

Standardize attributes

Belvedere
Corte Madera
Fairfax
Larkspur

Mill Valley
Novato

Ross

San Anselmo
San Rafael
Sausalito Office of Emergency

Tiburon Management

. * Marin County Fire
Unincorporated - Marin Countv Sheriff
Marin County

Caltrans

CaRS

COUNTY OF MARIN



California Multi-agency Collaboration For
Road Data Sharing

CaRS Scope
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California Multi-agency Collaboration For
Road Data Sharing

| CaRS Scope
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Envisioned Future State

Road Network Data Model

Roads, Assets & Other Road
Network Data Modeling, QA/QC
Local Roads & Assets Data Conflated Roads Data Model

Check, Integrate/Unify and Conflate
NG911 Roads with State DOT Roads State DOT
Data Integration & Engineering Platform Roads, Intersections Data S
Modeling ARNOLD-HPMS,
NG911 Road ; -
Contasiines for Linear Referencing System Ml::ﬁ:::l &
Conflation Standards
Road Centerline Co:\pllanf
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Data Supply Chain for Local

Roads Data Integration by

€ FIRE/EMS Roadway Pavement Crash Map Transportation Right-of-
! Reporting Monitoring Analysis Programs (TIP) Assets

911 Mileage Condition & Safety Improvement Way

Conflation and/or Unification
to Engineer Statewide

' IDISPATCH Asset Inspections Traffic Freight Parking and Origin -
During/After Emergency Performance Destination Travel Modeling

local Agencies Road Network Data Model

Source: Abhishek Bhargava. (2022) Roads Data Modeling Workflow. AEGIST




Multi-Agency California Road Sharing (CaRs)
Working Group

 California Road Sharing (CaRS) Working Group Counties in Roads Data Integration Pilot

©)
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Merced County

Fresno County

Solano County

Marin County

San Luis Obispo County
Shasta County

Los Angeles County
San Benito County

e Other Counties in CaRS Working Group

O

O O O O O

Yolo County

Placer County

Santa Barbara County
Ventura County
Humboldt County

El Dorado County

CaRS Working Group: Address

Challenges and Pain Points

- Lack of transparency on who owns the
data, what is the right source of data

- Lack of consistent data — multiple
versions of data from different agencies

- Lack of communication about data:
State Data, Local Data Data Preparation
approach, Issues, Edits/Updates,




1.

How can My County
Participate?

Make your county’s roads data
available to CaRS.

e Authorize CalOES to share your
NG911 roads data submission with
CaRS

Join the CaRS conversation

* Join the CaRS Working Group Monthly
Meetings

Take Away the Integrated
Statewide Roads Data

* Your County and Caltrans All Roads

e California Road Sharing (CaRS) i)

S Depament o hompariaton
Faderal Hghway Adminihation

California Road Sharing (CaRS)

FHWA - Applications of Enterprise
GIS in Transportation (AEGIST)

The Road to Governed California Centerlines
December 12, 2023

Vision Program Goals Timeline Program Objectives & Statewide... Architecture & Applicatio... Involving Caltrans and Local A... Develop and De;

Introduction

California’s road system is managed by various roads
data management government agencies. These
include the California Department of Transportation
(Caltrans), 58 counties and 482 municipalities using
multiple data systems. Development of a common
statewide road network dataset is needed so that the
dataset can be used by multiple government agencies
in California. The statewide roads dataset would also
be used to report the roads data to Federal Highway
Administration’s (FHWA) All Roads Network of Linear
Referenced Dataset (ARNOLD) program and may
potentially be even used for development of the
National Road Network (NRN), which is currently
being piloted by the FHWA and certain select State
Departments of Transportation (DOT). Based on a

Source: https://storymaps.arcgis.com/stories/19abd0c0c16144efa53db6c75585b8f5



Geometry Change Proposal Types

Base Dataset: Caltrans ALRS All Roads Target Dataset: NG911 Roads

TERMINOLOGY DEFINITION

If both road datasets contain the feature and the attributes are the same, the
proposal is a MATCH.

If there are spatial matches between the two road datasets, but key attributes do
not match, a SCALAR UPDATE is detected.

If the Target Dataset has a feature at this location but the feature is not presentin
the older (original) vintage, then the proposal is an ADD.

If the Target Dataset does not have a feature at this location but a feature is present
in the older (original) vintage, the proposal is a DELETE.

If there is no proposal of any other type created for this segment, then a GAP is
assumed. This is usually found as part of a route.

O[S 0e0:8 (€T e B A NETWORK MISMATCH occurs when features from both datasets are present but
are not within tolerance to be considered a MATCH. It is expected that there is a

spatial change between vintages.




ADD

el Creating Proposal Geometry for ADD recommendations to
ALRS (Based on County Geometry

Example

Recommendation

,v\ Caltrans

ALRS Road

(109  ~||BE I | 2,318.62W 308,152.565 m v | & Selected Features: 1 | (g | Il | &

[ All_Roads_withCounty...d_SanLuisObispo [ Proposal SLO_Config2 X [ San_Luis_Obispo_RCL_Proj3310 v

Field: [f] Add [ Calculate = Selection: [ggSelect By Attributes &= Zoom To 2% Switch & Clear [F Delete =i Copy =

INTEGRATE_PROCESSING_FLAG PROPOSAL_BASE_ID PROPOSAL_COMMENT PROPOSAL_CONFIDENCE PROPOSAL_CONFIDENCE_SCALAR PROPOSAL_CONFIDENCE_SPATIAL PROPOSAL_ID PROPOSAL_MANY_BASE ~
82 | <Null> <Null> ADD|START SNAPPEDIEND SNAPPED <Null> <Null> <Null> 30f42b0d-bd2e-42a0-a... <Null> g
83 | <Null> SLO_CO_SAN JUAN CREEK RD_P ADDIDISTANT MATCH <Null> <Null> <Null> 169119b4-8477-4403-b... | <Null>
84 | <Null> SLO_CO_PLACER CREEK RD_P ADD|DISTANT MATCH <Null> <Null> <Null> Tfe8bac4-4748-42b8-bf... <Null>
85 | <Null> BaseRoute:7894 SCALAR UPDATE|EXTENDED <Null> 0.0 1.0 bd3885ed-903d-4b7f-a... | <Null>
86 | <Null> BaseRoute:3371 SCALAR UPDATE <Null> 0.0 1.0 a76fdfba-1b80-45d9-a6... <Null>
87 | <Null> BaseRoute:4319 SCALAR UPDATE <Null> 0.0 1.0 d9901592-e840-4a78-9... | <Null>

88 | <Null> BaseRoute:236 SCALAR UPDATE <Null> 0.0 0.9395291360003281 b3c3ecfd-b2a4-47¢3-94... <Null> v




Caltrans and Local Roads Data Comparison

Pilot Counties: Data Integration and Comparison of Road Geometry

No Geometry Match Road Geometry Matched

Total Local | Total Add to Local Scalar

Roads Caltrans NG911 Roads Update

(NG911) ALRS Data

Segments (Delete)

Merced 13,670 6,057 290 1,559 202 901 93 12,623
Marin 16,763 5,620 2,292 170 196 2,428 395 11,899
Solano 39,158 11,723 5,305 289 365 11,256 519 23,479
SLO 25,219 10,249 3,169 2,556 475 2,807 336 19,490
Fresno 76,235 13,086 14,585 3,747 1,239 9,941 1,842 50,847
Total 171,045 46,735 23,641 11,079 8,321 2,477 27,333 118,338

/

NG911 Roads dataset has these
roads, but Caltrans does not

.

Caltrans has these roads, but
NG911 dataset does not



Change Proposals Generated

For the Roads where Geometry did not match, change proposals were generated

Geometry Match

Total Local Proposals Network (Match + Scalar
Roads Generated Mismatch

Merced 13,670 15,668
Marin 5,620 15,380
Solano 39,158 41,213
SLO 25,219 28,833
Fresno 76,235 82,201

Total 171,045 183,295



Envisioned
Road Data
Management
Workflows

County and Local Agency Partners

CalOES

Caltrans

CaRS Data Sharing Work Operations

Counties review CaRS ArcGIS

Hub to see issues identified by
Caltrans
A
|
OPTIONAL
|
v
County processes collected County-wide roads
County coordinates with local data from local agencies to dataset used to generate
agencies to collect roads data create a county-wide roads NG911 compliant roads
data set dataset
Collect roads e Save the roads Share FGDB/shapefile
Run NG911 Data County to meet .
data from Quality Checks NG911 quali data in NG911 export of NG911 county
Counties v quality Database data with Caltrans
standards
A A
ittt rataaaa et ITERAT‘]VE.........
Ingest NG911 Validate data quality from the Integrate roads

data received

from CalOES

perspective of ability to —> datainto
integrate with Caltrans LRS Caltrans LRS

Publish discrepancies, errors, and
integrated roads dataset on ArcGIS Hub




Merced County Roads Data Management with CaRS
Envisioned Process

AUHRCECOER N Data as a Service Approach (DaaS)

service from an Enterprise
GeOdata base server Rest API's of Iocal'age.ncy s GIS data
and Rules-Based validation results are
- Data Rest API from local provided to State Agencies for use in
jurisdiction is consumed respective programs./v m*
4 into web-based
| . A

validation engine account

s N | 7
A W C ? ‘ — Fszalgm-

: 20 lHH Riiles-Base '

Validation Engine to

Y Publish Results as a
Service

Data edits saved to |
Enterprise geodatabase |..... e
server where data Rest API — —
is updated real time. |

Validation results

View validation results Feature consumed by local Key Benefits:
. ' jurisdiction via data
from Spatlal Interface and Rest API for use in data * Validations run independently of web-based validation engine user login

* Data Rest API allows for near real time view of validation results in PC or Cloud GIS
mapping software

*  Workflow allows for greater integration of local jurisdiction’s GIS Software to
perform key updates.

* Functions to support timely updates of State’s NG 911/All Roads LRS program.

* Support greater State/ Local collaboration

* Allows greater County/City collaboration for data maintenance

. remediation * Eliminates time consuming upload/download of data
edit GIS data 8P

o0 Tan




CaRS Program Benefits and Participation Incentives

* Road Inventory Tracking

* Asset Management

* Highway Safety LCCEIR Efficiency

* Project Planning & Programming

* Emergency Management G
overnance

* Routing & Traffic Flow Studies
* California Road User Charging

*  Win—-Win - Win for Everyone Standards
® Improves Reporting to the Federal Government
° Updated All Roads LRS

d Better Collaboration Between State and Local Governments



Mentimeter
Discussion

* Tell us more about how
your county uses roads
data

* Learn how you can attend
the next CaRS Monthly
Meeting
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