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Agenda

● Overview of Current Road Centerline Data & Application Architecture at Caltrans, CalOES and Local 
Agencies (Pilot: Merced County)

● Motivation for California Roads Data Sharing (CaRS) Initiative
● California Road Centerlines Modeling & Impact on Business: PeMS, MAP21, ARNOLD, Emergency Response

● NG911 & ARNOLD Roads Data Modeling Best Practices: Kansas, Pennsylvania, Virginia, Ohio

● One Centerline Initiatives: Transportation for the Nation (TFTN), Maryland One Centerline Program

● AEGIST: FHWA-led National Pooled Fund Study (PFS) with Pilots at 18 States

● Business Users Data Integration: Project Planning, Emergency Response, Safety, Traffic, Asset Management

● CaRS Program Charter (Draft) – Road to Governed California Centerlines

● Next Steps: GIS Working Group formation for Prioritizing and Implementing CaRS



Overview of Current Road 
Centerline Data Modeling and 

Centerlines Alignment in 
California



Overview of Road Centerline Alignment: 
Caltrans and Merced Geometry Comparison

● Road Centerlines in Merced County NG911 Database : 14,159

● Merced County Road Centerlines in Caltrans All Roads LRS Database  
● Before Segmentation at Intersection Junctions : 5,976

● After Segmentation at Intersection Junctions : 16,609

● Preliminary Results of Road Centerline Geometry Alignment Comparison

9,749 Road Segments 

in Caltrans “All Roads” 

dataset were not 

found in the Merced 

Roads NG911 dataset

7,451 Road Segments in 

Merced Roads NG911 

dataset were not found 

in Caltrans “All Roads” 

dataset

2,083 Matched 

Features
4,634 Segments 

with Geometry 

misaligned 

Tolerance: 

1m (3 feet)



Overview of Road Centerline Alignment: Caltrans and Merced Geometry Comparison

Features for 

which Geometry 

Matches

Tolerance: 

1m (~3 feet)

Access Web Map to see/query Results 

https://dataanalytics.maps.arcgis.com/apps/mapviewer/index.html?webmap=8e7e2a64715044c7afddc13251452a88
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aligned 

Overview of Road Centerline Alignment: 
Caltrans and Merced Geometry Comparison

Tolerance: 

3m (~10 feet)

Tolerance: 

1m (~3 feet)
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Overview of Road Centerline Alignment: 
Caltrans and Merced Geometry Comparison

Tolerance: 

10 m

Increasing Tolerance and filtering to Local Roads (eliminating State Highway System from the comparison)



Kansas N-911: Single/Dual Carriageway (Divided-Undivided Highways)

Motivation: State-of-Art Road Centerline and associated Data 
Management Initiatives in States



Motivation for California Roads Sharing (CaRS) Initiative

● Current State of California Road Centerlines Modeling & Impact on Business: PeMS, MAP21, ARNOLD, 
Emergency Response

● NG911 & ARNOLD Roads Data Modeling Best Practices: Kansas, Pennsylvania, Virginia, Ohio, Arizona
● PEMA PA NG911 

● Kansas NG911 Specifications for Road Centerlines Modeling

● Ohio DOT Local Roads Sharing (LBRS) Specifications

● Virginia DOT Road Centerline Geometry Recommendations

● Arizona 911 – Modeling Dual Centerlines 

● One Centerline Initiatives: 
● Transportation for the Nation (TFTN)

● One Maryland One Centerline (OMOC) Program

https://www.pema.pa.gov/911-Program/Partners/NG911-GIS/Documents/NG911-GIS-Best-Practices.PDF
https://www.kansas911.org/wp-content/uploads/2017/07/Kansas_NG911_GIS_Data_Model_v2_0_Final.pdf
http://gis3.oit.ohio.gov/LBRS/_downloads/docs/LBRS%20Specifications%203%20FINAL.pdf
https://www.vita.virginia.gov/media/vitavirginiagov/integrated-services/pdf/July_14_2015_Geometry_Recommendations.pdf
https://az911.gov/sites/default/files/AZ_NG911_GIS_Guideline_Best%20Practices_August%202020_2_UPDATED.pdf






Motivation: AEGIST, Ongoing National Effort for Professional, 
Governed and Standards-Based GIS Data & Applications

❑ FHWA-led National Initiative

❑ 18 Pooled Fund Study (PFS) States

❑ 4 Engaged (Friend) States

❑ Enterprise GIS Applications 

❑ Spatial Data Modeling Standards 

❑ Data Governance

❑ Building Information Modeling (BIM)

❑ Strategic Data Integration Pilots

❑ Professional Approach to GIS

❑ Spatial Data Engineering & Data Science



Motivation: Business Data Integration 
Road Centerlines are used to Linearly Reference Business Data from Project Planning, Survey, Design, Construction, Asset Management, Highway 
Traffic & Safety Operations, Emergency Response; 
Linearly & Spatially Referenced Business Data Analysis, Digital Twin Creation depends on Integrating Road Network Data across Government Agencies



CURRENT ROADS DATA MODELING, SHARING AND QA/QC WORKFLOW
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ENVISIONED ROADS DATA & APPLICATIONS ARCHITECTURE 
FOR ROADS DATA MODELING, DATA QA/QC & EXCHANGE
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Next Steps

▪ Form GIS Working Group for: California Road Sharing (CaRS)

▪ Review/Update CaRS Program Charter based on Stakeholder Inputs

▪ Prioritize and Prepare Implementation Scope and Schedule

▪ Conduct Pilots with Stakeholders to Finalize GIS Data & Applications Architecture

▪ Organize Workshops as part of FHWA-led AEGIST Pooled Fund Study (PFS)

▪ Deploy Envisioned Data and Applications Architecture

▪ Prepare Concept of Operations in terms of support to local agencies, data 
governance and data modeling 


