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PDH Certification Information

1.5 Professional Development Hours (PDH) – see follow-up email

You must attend the entire webinar.

Questions? Contact Andie Pitchford at TRBwebinar@nas.edu 

The Transportation Research Board has met the standards and requirements of the 
Registered Continuing Education Program. Credit earned on completion of this program 
will be reported to RCEP at RCEP.net. A certificate of completion will be issued to each 
participant. As such, it does not include content that may be deemed or construed to be an 
approval or endorsement by the RCEP.

mailto:TRBwebinar@nas.edu


AICP Credit Information
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1.5 American Institute of Certified Planners Certification 
Maintenance Credits

You must attend the entire webinar

Log into the American Planning Association website to claim your 
credits

Contact AICP, not TRB, with questions



Learning Objectives
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Purpose Statement
This webinar will offer timely insights into transformational tools for emergency 
management through enhanced data interoperability and situational awareness. These 
tools empower stakeholders to make more informed, collaborative decisions in critical 
scenarios.

At the end of this webinar, you will be able to:

• Identify the barriers and opportunities in leveraging interoperable geospatial data and AI
for enhancing disaster response and climate change adaptation strategies

• Evaluate the applications and benefits of emerging technologies in improving situational
awareness and privacy-compliant disaster vulnerability assessments

• Implement best practices and lessons learned from past major disasters to develop
more effective emergency management solutions



Questions and Answers

• Please type your questions into your webinar
control panel

• We will read your questions out loud, and
answer as many as time allows
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DATA SHARING AND EMERGING TECHNOLOGY
TRB Webinar

Hari Sripathi, P.E. July 8, 2024



Overview

Where are we? 

Emerging technologies

Applications

Opportunities

Q & A

Virginia Department of Transportation 1

This presentation is a combination of a general DOT 

perspective and examples of VDOT pilots, practices, 

and industry opportunities. It does not necessarily 

represent exactly what VDOT has or will deploy.  



Adopting Emerging Technologies

Virginia Department of Transportation 2

Intentional effort 

must take place to 

address all these 

areas collectively.

• Recognition



Converging

Virginia Department of Transportation 3

Emergency Management

• Preparedness

• Response

• Recovery

Emerging Technologies

• Digital Twins

• UAS

• AR/VR

• AI and Computer Vision

Convergence of 
technology

Extend technology 
use to emergency 

management

Utilize emerging 
technologies 

collectively for 
emergency 

management practices. 



Technology Convergence 
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Operations 

Technology

Comprehensive view of 
an interdependent 

system.

Data

Visualization

Models

Spatial 
Computing

Decision
-making

Operations 

Technology
Engineering

Technology

Information 

Technology



Digital Twins for Data Sharing

Building Information Models (BIMs) are digital reconstructions of a 

physical space used for visualizing the design and construction of an asset. 

BIMs do not represent assets in real-time.
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DELIVER

Digital Twin

Improve

Simulate

Service & maintenance 

operations

Automated safe 

delivery

Informed design option 

or optimization

Data feedback

Informed 

intervention

Options

Learn

Physical Asset

REQUIREMENTS 

UNDERSTAND

TEST

The key difference between BIMs and Digital Twins lies in how each technology is used. 

Digital Twins are best used for maintenance and operations while BIM is best used for construction and design.

B U I L D I N G  I N F O R M A T I O N  M O D E L S D I G I T A L  T W I N S

Digital Twins are virtual representations of physical assets across their life 

cycle meant to develop and enhance processes and technologies that 

improve decision-making.

Design Construction Maintenance & Ops.
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UAS (Drone Data)
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LiDAR
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AR/VR Potential

• Virtual situation room

• Visualize anomalies and patterns

• Conduct and visualize spatial computing

• Training in immersive/virtual world

• Scenario planning and preparation

Virginia Department of Transportation 8



Computer Vision

Image and LiDAR-based Asset Inventory and Condition Detection

• Leverage Existing 
Imagery

• Models can detect any 
object visible

• Products available in the 
market

• Developing a strategy to 
put into practice

• Data driven maintenance, 
emergency response

Virginia Department of Transportation 9



Data Sharing 
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VirginiaRoads.org
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Smarterroads.org
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Data from Others

Virginia Department of Transportation 13



❖ Collaborative use of real-time data by Virginia’s

public and private sectors in Northern Virginia

• Improve safety, reliability + mobility

• Provide tools to make more informed travel choices

• Advance four activities
▪ Data Exchange Platform – Implemented (See rm3p.ritis.org)

▪ AI Decision Support System – In Development

▪ AI Commuter Parking System – UNDER PROCUREMENT

▪ Dynamic Incentivization – In Development

Regional Multi-Modal Mobility Program (RM3P)

Grant

RM3PVirginia.org

Regional Multi-Modal Mobility Program (RM3P)

10Virginia Department of Transportation

❖ A piece of the digital twin puzzle

❖ Future opportunity for use in emergency response



Opportunity for AI Use
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Winter Weather Preparation and Response

Virginia Department of Transportation 16



Damage Assessment and Recovery

Virginia Department of Transportation 17



Potential Opportunities and Takeaways

• Inventory and condition assessments

• Automating paperwork

• Scenario planning and coordinated response

• Data quality improvements and sharing

• Connecting data in various formats easily

• Patterns and anomaly detection

• Extending existing technology to emergency response

• Recognize compounding effect of converging

technologies

Virginia Department of Transportation 18



Let’s iterate with 
continuous 

improvement

Understand

Educate Operationalize

Train

Path Forward

19Virginia Department of Transportation

Process

People

Technology

Culture



Q & A 

Questions? 

Virginia Department of Transportation 20



A.I. and the Use of Precision Data for Large Scale 
Disaster Preparedness and Response

We have entered a new stage of disaster and large-scale operations 
management

Disaster Response Requires Artificial Intelligence Tools For Real 
Time Situational Awareness to Support:

➢ Incredible volumes of raw data
➢ dozens of agencies
➢ hundreds of field teams 
➢ thousands of personnel
➢ millions of residents 
➢ billions of dollars of infrastructure/property



A.I. To Support: Rapid and Persistent Data Collection,
Analysis, and Distribution Across the Disaster Area

• Find and Extract Raw Data From Sources: Thousands of potential sources
of data: How to pick and choose, how to integrate. From satellite to sensor
to human observations and hum-int

• Data Analysis and Decision Support: Each of dozens of analytic threads
must be initiated and sustained. What are the best analytic methods. How
to identify the most valuable intelligence for each operation for all ESFs.

• Communications Across the Response Community: How to selectively
distribute customized data and analysis to individuals and teams.

• Responder to Citizen/Victim “Synapse”: Maintain communications
between citizens within the disaster area on a continuous basis, with
responder teams in their area.

• Common Operating PictureS for all ESFs, and a Central COP to synthesize
the most important information and intelligence needed by everyone.



World Trade Center 9/11
EOC Maps: Reconnaissance Photos

US Navy Combat Camera Crew



NYC Emergency Mapping and Data Center (EMDC)
100+ GIS Personnel Working 24X7 From 6+ Centers



Map request tracking application
At Peak Operations: 100’s of map requests daily, >3,000 maps total



Hurricane Sandy: October, 2012
Image from the lower east side of Manhattan near the Battery
Wave heights in NY harbour at 31+ feet: Billions of $$$ in Infrastructure Damages



NOAA Storm Track and Surge Heights for Superstorm Sandy
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Predicted 2pm 
Sunday, October 
28th. Storm 
Impact Monday 
Night



Hurricane Sandy GIS Working Group: FEMA & HIFLD
Impossible to Properly Coordinate!



East 14th Street Power Plant & Substation: Avoidable
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NYU Medical Center: $1B+ in Flood Damage: Avoidable 
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Subway Flooding in Lower Manhattan: Avoidable



Avoidable



Types of NYC Deaths: Mostly Drownings of Elderly Trapped in Low Lying 
Waterfront Homes on Staten Island: Avoidable
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COVID: ID and Address Not Captured at Test 
Sites For Real Time, Precise Data Updates



Precision Mapping By Address Yields Superior 
Insight

Precision Mapping of COVID Cases Enables Better Situational Awareness and Interventions



Extreme Heat: Heat Dome Formation
Climate graphic of the week: Deadly ‘heat dome’ takes toll on US south and Mexico

Also see: A July of Extremes (nasa.gov) 

500-mb pressure chart 2021-06-28
700EST Heat dome Pacific NW -
Heat dome - Wikipedia

https://www.ft.com/content/9a7edd5f-969d-4f24-b01d-ea1ebd550842
https://earthobservatory.nasa.gov/images/150152/a-july-of-extremes
https://en.wikipedia.org/wiki/Heat_dome#/media/File:500-mb_pressure_chart_2021-06-28_700EST_Heat_dome_Pacific_NW.png
https://en.wikipedia.org/wiki/Heat_dome#/media/File:500-mb_pressure_chart_2021-06-28_700EST_Heat_dome_Pacific_NW.png
https://en.wikipedia.org/wiki/Heat_dome#/media/File:500-mb_pressure_chart_2021-06-28_700EST_Heat_dome_Pacific_NW.png


Excess Deaths in Vancouver BC During 6/25 to 7/1 Heat Wave
619 Deaths, 675,000 Population: Rate 92 Deaths/100,000

The case for adapting to extreme heat: Costs of the 2021 B.C heat wave (climateinstitute.ca)

https://climateinstitute.ca/wp-content/uploads/2023/06/The-case-for-adapting-to-extreme-heat-costs-of-the-BC-heat-wave.pdf


Excess Hospitalizations During Vancouver Heat Wave By Illness Type
The case for adapting to extreme heat: Costs of the 2021 B.C heat wave (climateinstitute.ca)

Is the ratio of hospitalizations and other medical interventions compared with deaths about 2 to 1?
 During intense heat sickness spikes emergency calls are likely to overwhelm response agencies. 

38/88/50

 101/147/46

  71/94/13

   32/40/8

   3/511/508

Baseline/Actual/Excess

https://climateinstitute.ca/wp-content/uploads/2023/06/The-case-for-adapting-to-extreme-heat-costs-of-the-BC-heat-wave.pdf


Climate Central Urban Heat Island Computations





3D Building Heat Model for 191 West 116th Street
    NYCityMap (arcgis.com)

Sun Insolation / Shadow 
Analysis at 3pm

• Total residents: 300

• Sunlit ratio: 0.214

• Estimated heat affected 
residents: 64

Next Steps:

• Assess multiple times / day

• Evaluate aspect, 
surrounding vegetation

• Analyze full street, census 
block

https://experience.arcgis.com/experience/d826b115c87841d491c2b41fcb175305/page/Lot-Info/#data_s=id%3Awidget_191_output_config_0%3A0


The Citizen/Responder “Synapse”
9-1-1 Operations can be Overwhelmed by Large Scale, Highly Dynamic Disaster 

Events, Where Seconds Count



OGC Disaster Pilot
Task D-113, Citizen Science

Effect of Drought on Recreationally Related Businesses
ELLA: Emergency Location and Language Application

Team Manitoba

Ryan Ahola

Mai Gagujas

Krista Olafsson

Team GISMO/ELLA

Jiin Wen

Theo Goetemann

Amy Jeu

Alan Leidner



Networks of Smartphones Connect Responders 
with Citizens During a Disaster

1,587 Many People Using Cell Phones Images, Stock Photos, 3D objects, & Vectors | Shutterstock

https://www.shutterstock.com/search/many-people-using-cell-phones?page=3


• Examples of ELLA Use of Multi-Step A.I.
Digitize spoken speech, translate into common language
Categorize, analyze, rank words/phrases; distill meaning
GeoCode location information and map; Pattern analysis
Prioritize by urgency and connect to local response teams



Potential Additions To ELLA Data Capture Options

Humidity, Moisture Heart, BP, Blood Oxy, etc. Outside Temperature

Barometer/Altimeter Emotions

Water Quality



StormCenter’s GeoCollaborate & Compusult’ s WES SW
Matching Data & Analysis to Response Complexities



Find and integrate data inputs customized by task and location (ARD)

Rapidly and continuously monitor a large scale disaster scene

Distribute intelligence products when and where needed (DRI)

Maintain continuous contact between response community and citizens

Support and connect each ESF and each responding agency/organization

Predict single points of failure and the threat of cascading effects

Free up responders from admin overhead for response and rescue work

If Properly Trained, A.I. Can Help Manage Complex Events
- Greatly Enhancing Human Capabilities

But Design and Development Will be Challenging. 



Privacy compliance in disaster vulnerability 
assessment: AI and synthetic data

Antonio Correas
TRB webinar – Improving Data Sharing in Disaster 
Response with Geospatial Data and AI
07/08/2024



The data supporting disasters management

MITIGATION PREPAREDNESS

RESPONSERECOVERY

Distribute water, food, and 
healthcare supplies to 
affected communities

Address breaking points in 
the transportation network 
during mass evacuations 

Practice tabletop exercises in 
hypothetical disaster scenarios

Dispatch evacuation and EMT 
teams to high-vulnerability 
population exposed



The data supporting disasters management
NOT OWNED, NOT PRIVATE

• Geography

• Topology

• Meteorology

• Climate

OWNED, NOT PRIVATE

• Transportation

• Traffic rules

• Healthcare and shelter

• Food and water

OWNED, PRIVATE

• Demographics

• Health records

• Socioeconomics

• Movement patterns

ACCESS AND USAGE RESTRICTIONS



The data privacy issue
Personal Identifiable Information (PII) and Protected Health Information 
(PHI) – data that permit to infer identification of an individual
Consequence: fragmented picture, artificial data scarcity

Insurance 
providers

Transportation 
authorities

Healthcare 
providers

First 
responders

Public safety 
agencies

Emergency 
management 
organizations

Utilities 
companies

Recovery fund 
brokers

Data sharing agreements Confidentiality clauses

Anonymization and noise Long data cycles



AI and synthetic data

Due to this, disaster data 
has:

• Reduced scope (e.g., local 
traffic behavior data)

• Reduced resolution (e.g., 
aggregate health incidence 
statistics)

What if instead we let AI “mimic 
the real world” and synthesize 
data? What do we get?

• Data privacy

• Full dimensionalization of attributes

• Discrete event simulations

• Hypothetical scenarios

Real World

World Model

Synthetic 
Data

AI AI



AI and synthetic data
Use case: synthetic population vulnerability dataset supporting discrete 
event simulations of wildfire evacuation



AI and synthetic data
Use case: synthetic population vulnerability dataset supporting discrete 
event simulations of wildfire evacuation (OGC Disaster Pilot 23)



AI and synthetic data
Use case: synthetic digital twin to forecast future scenarios of disaster 
vulnerability evolution



AI and synthetic data
Use case: synthetic digital twin to forecast future scenarios of disaster 
vulnerability evolution (Miami City, FL)



Quantifying the value trend
Synthetic data achieving 
productivity plateau in <5y

Mature use cases in 
healthcare and finance

High ROI expected by 
reduction of data debt 
(data security costs, 
governance complexity, 
untapped value)



antonio.correas@skymantics.com
+1 (202) 780-7590
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Upcoming events for you
July 16

TRB Webinar:  Impacts, Lessons, and 
Insights from Recent Roadway 
Structure Failures 

July 29-31

TRB's Technical Standing Committee 
on Geospatial Acquisition 
Technologies in Design and 
Construction Summer Meeting 

https://www.nationalacademies.org/trb
/events

https://www.nationalacademies.org/trb/events
https://www.nationalacademies.org/trb/events


Register today!

https://www.nationalacademies.org/event/825_07-2024_trb-annual-automated-road-transportation-symposium 

https://www.nationalacademies.org/event/825_07-2024_trb-annual-automated-road-transportation-symposium
https://www.nationalacademies.org/event/825_07-2024_trb-annual-automated-road-transportation-symposium


Spread the word and subscribe!
https://bit.ly/ResubscribeTRB
Weekly 

Subscribe to TRB Weekly

Each Tuesday, we announce the latest:

• RFPs

• TRB's many industry-focused webinars 
and events

• 3-5 new TRB reports each week

• Top research across the industry

If your agency, university, or organization 
perform transportation research, you and 
your colleagues need the TRB Weekly 
newsletter in your inboxes!

https://bit.ly/ResubscribeTRBWeekly
https://bit.ly/ResubscribeTRBWeekly


Discover new 
TRB Webinars weekly

Set your preferred topics to get the latest 
listed webinars and those coming up soon 
every Wednesday, curated especially for 
you!

https://mailchi.mp/nas.edu/trbwebinars

And follow #TRBwebinar on social media

https://mailchi.mp/nas.edu/trbwebinars


Get involved 

https://www.nationalacademies.org/trb/get-involved 

TRB mobilizes expertise, experience, and knowledge to 
anticipate and solve complex transportation-related challenges. 

TRB’s mission is accomplished through the hard work and 
dedication of more than 8,000 volunteers.

https://www.nationalacademies.org/trb/get-involved


We want to hear from you

• Take our survey

• Tell us how you use TRB Webinars in your work 
at trbwebinar@nas.edu

Copyright © 2024
National Academy of Sciences.  All rights reserved.
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