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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.
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AICP Credit Information

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




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.

Learning Objectives

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

 |dentify the barriers and opportunities in leveraging interoperable geospatial data and Al
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

Questions

No questions yet

Cuestions you send and answers from the staff

will appear here

Enter your question

Your gquestion will be sent to staff
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Overview

» Where are we?
2 Emerging technologies

> Applications

» Opportunities

This presentation is a combination of a general DOT
perspective and examples of VDOT pilots, practices,
and industry opportunities. It does not necessarily

) Q & A . represent exactly what VDOT has or will deploy.

| Virginia Department of Transportation 1



Adopting Emerging Technologies

Processes

L Y

Intentional effort
must take place to
address all these
areas collectively.

Tools People

| Virginia Department of Transportation 2



Converging

Emergency Management Emerging Technologies

* Preparedness * Digital Twins
* Response « UAS

» Recovery  AR/VR
« Al and Computer Vision

Utilize emerging
Extend technology technologies
use to emergency |ommre collectively for

management emergency

Convergence of

technology
management practices.

| Virginia Department of Transportation



Technology Convergence

Comprehensive view of
an interdependent
system.

ualization

Operations WEngineeringlf Information
Technology A Technology/\ Technology,

| Virginia Department of Transportation 4



Digital Twins for Data Sharing

Design Construction Maintenance & Ops.
Informed design option Service & maintenance
- Improve L or optimization ) operations
3 _
= Data feedback
8
o
: [ requrevenTs |
g
2
g s
5 4
= 7 X Informed
?2 Learn intervention 7
5 Options i
o A
< vy ) ) delivery
Building Information Models (BIMs) are digital reconstructions of a Digital Twins are virtual representations of physical assets across their life
physical space used for visualizing the design and construction of an asset. cycle meant to develop and enhance processes and technologies that
BIMs do not represent assets in real-time. improve decision-making.

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.
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(Drone Data

A UAS Flight Metrics Dashboard

UAS Requests
2 29
146 Total

Last update: 4 minutes ago

Approved Requests

a 23

134 Total

Last update: 4 minutes ago
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VDOT Project-

Other 50%

within Next Month
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Build 26.03%
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Number of Flight Request by Month

Project List

Project Name:STARS Bryan Park
Interchange Study Signal Justification
Documentation I-95 Exit 81

Project UPC:

Flight Start Date:6/27/2024, 12:00 PM
Flight End Date:6/27/2024, 12:00 PM
Approval Decision:Approved

Project Name:ImmerseCon

Project UPC:

Flight Start Date:6/22/2024, 12:00 PM
Flight End Date:6/23/2024, 12:00 PM
Approval Decision:More Information
Required

Project Name:495 NEXT

Project UPC:0495-029-419, PE-101
Flight Start Date:6/17/2024, 12:00 PM
Flight End Date:12/27/2024, 12:00 PM
Approval Decision:Approved

Project Name:Traffic Control Device/ITS
Support Richmond District VDOT
Project UPC:117384

Flight Start Date:6/10/2024, 12:00 PM
Flight End Date:7/31/2024, 12:00 PM
Approval Decision:Approved

Project Name:Route 29 Rumble Strips
Project UPC:123195

Flight Start Date:6/3/2024, 12:00 PM
Flight End Date:6/7/2024, 12:00 PM
Approval Decision:Approved

Project Name:

Project UPC:

Flight Start Date:

Flight End Date:

Approval Decision:Approved

Project Name:Tower Inspection
Project UPC:

Flight Start Date:5/24/2024, 12:00 PM
Flight End Date:6/30/2024, 12:00 PM
Approval Decision:Approved

Type of Request Flights Approval Rate

Last update: 1 minute ago

ment of Transportation




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 2 103960 00US00460E Bedford 5 2020/11/19
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

Virginia
Traffic
Information
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VirginiaRoads.org
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Smarterroads.org

\DOT  SMARTERROADS

Welcome to SmarterRoads, VDOT's open data portal.

Through SmarterRoads VDOT makes raw and processed transportation data available to
approved users. This portal provides raw and processed data from VDOT and participating
third parties. A variety of data is available including information on road conditions, incidents,
work zones, and multi-modal transportation and asset information like road signs. Signal data
is also accessible to support the connected and automated vehicle industry, third-party

enterprises and the public. Data sets range from real-time and near real-time sensor streams,
to annual data files. Browse available data sets, then create a free account to get started as a Create account Forgot password?
consumer or a data provider.

About SmarterRoads

The data sets on this portal are all available to approved users. Create a free account to sign the required data
sharing use agreement. Once approved, will receive an email with login instructions. When you are logged into
the SmarterRoads data portal, you can customize your settings to subscribe to specific data sets. Additional
logins may be required for some data sets.

°
= R S . !
~
VDOT SmarterRoads Data Portal Users
Data is collected via a network of The data portal continuously connects Users like you can subscribe to
sensors and systems... to different data sets and makes the datasets for use in your applications.

latest data available to subscribers.

| Virginia Department of Transportation
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Data from Others

\\/DUT Emergency Management Coordination Center
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Regional Multi-Modal Mobility Program (RM3P)

< A piece of the digital twin puzzle

< Future opportunity for use in emergency response

RM3PVirginia.org

< 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)
- Al Decision Support System — In Development
- Al Commuter Parking System — UNDER PROCUREMENT

- Dynamic Incentivization — In Development

Virginia Department of Transportation 10



Opportunity for Al Use

Situational Awareness
Ways to get, and share, information

Customer

511/T10C/ Service /
0scC Center

Traffic INTERNAL Traffic Monitors
Cameras Staff

Situational
Awareness

Partner
EXTERNAL Agencies

y

Gov't/Elected X

//
4 News Media Officials
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Winter Weather Preparation and Response

Hurricane Preparedness Air Quality

Weather Conditions Severe Weather

District AVL Account Name Mobilization Status Equipment Type

VDOT Winter Weather Dashboard

- oo ‘ ; o o on (&)@ NATIONAL WEAT

SnOW Heavy Snow o BRI
: _ Atlantic City — -
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Damage Assessment and Recovery

DAMAGE ASSESSMENTS

VDOT Windshield Damage Assessments District Damage Type
Total Number of Windshield

Vegetaive Debris Needing Pickup
Assessments

0

Last update: 1 minute ago

Roadway Structural Damage Bridge Structural Damage

1 Lastupdate: 1 minute sgo

Last update: 1 minute ago Last update: 1 minute ago
Culverts Damaged Flooding

Sign Damage

0

Last update: 1 minute ago

Last update: 1 minute ago

Esri, HERE, Garmin, NGA, USGS, NPS | Esri, HERE, Garmin | Virginia Dept of Transportation, IT Department, Business Enablement Group Source boundary data for coun Powered by Esri  Lastupdate: 1 minute ago Last upelite: 1 mime 590
VDOT Vehicles/Facilities Damaged Garbage Debris Needing Pickup Powerline/Wire Roadway Road Closed Vegetative/Tree Roadway Vehicle/Boat Roadway Sand/Mud/Gravel Roadway
Obstruction Obstruction

Obstruction Obstruction

Last update: 1 minute ago

Fence Damage

Last update: 1 minute ago

Last update: 1 minute ago Last update: 1 minute ago Last update: 1 minute ago Last update: 1 minute ago Last update: 1 minute ago Last update: 1 minute ago
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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
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Path Forward
Process
I

Let’s iterate with
continuous —
Improvement

| Virginia Department of Transportation 19



Questions?
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A.l. 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.l. 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

e 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 Reconnalssance Photos

US Navy Combat Camera Crew
(TR 7Tk



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

__________
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Map request tracking application

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

OrderDateTime HoursUntilDelivered

0 9/16/07 8:50 Ak
0 971601 9:40 Abkd
0 971607 9:30 Abkd
0/9/14/01 10:30 Phd
0 9/15/01 12:10 AM
0/9/15/01 12:40 P
0 9/15/01 9:20 Ak
0/9/15/01 9:25AM

0 9/15/01 3:45AM

0 9/16/01 10:50 P
0/ 9/14/01 10:00pm
0/9/15/01 12:10 A
0/9/15/01 11:15 Ak
0 9/15/01 12:55 AM
0 9/15/01 2:05 Ak

0 9/15/01 12:05 A
0/9/15/01 12:25 AW

0 9/15/01 12:00 phd
0 9/15/01 12:45 AM

0/9/15/01 12:40 A

0 9/15/01 12:45 A
0 9/15/01 1:00 P4
0 9/15/01 1:05 Pk
0/9/15/01 1:20 Pk

0 9/15/01 1:15 P

0 9/15/01 1:30 PM
0/9/15/01 1:35 Pk
0/9/15/01 1:38 Pk
0 9/15/01 1:40 PM
0 9/15/01 1:45 PM
0 9/15/01 1:50 Pk
0/9/15/01 2:45 Pk
0/ 9/15/01 2:50 Pk
0 9/15/01 3:00 PM
0 9/15/01 6:00 Pk
0 9/15/01 6:30 PM
09/15/01 6:45 Pk
0/ 9/15/01 5:10 Pk
0 9/15/01 7:00 PM
0 9/15/01 8:30 PM
0 9/15/01 8:35 PM
0/9/15/01 9:05 Pk
0/ 9/15/01 9:20 Pk
0 9/15/01 5:40 PM
0 9/15/01 9:43 PM
0/9/15/01 9:45 Ph
0°9/15/01 10:00 Prd

14.4
8.8
14

ocooooo

Lo ocooooL o

=3
(5]

2.2h

Loy

mooLocoloocoooosaBa D

Agency
MNY'S Fire
HFD
Fort Authority
Coast Guard
FERA
Time ‘Warner
Attorney General
FERMA

Army Medical Group
LIS Coast Guard
MTA
OEM
DoITT
OEM
Armntralk,
FOMNY Fire Dept
OEM

OEM
OEM for E-Team

OEM

DomT
MNYFD
DCAS
FDMNY

OEM

OEM
FDMNY
OEM
FEMA
OEM
OEM
SEMOD
OEM
OEM
FDNY
Port Authority
OEM
FERA,
Dept of Sanitation
US Coast Guard

US Public Health Service

HFD
DoT
coC

US Army Corps of Enginesrs

PATH

US Public Health Service

Government

Level
2

L R N

R R AT TL IS

QORI L) Lo L0 L) — L) R D

Requestor TelephoneNum Description
Dickingon B46-756-3163 Map Lower banhattan showing restriucted areas
Mullings B46-756-3105 #13.20
Lt Sheehan 0 Scan picture & print E size copies
Coast Guard i #1.2.3.4
FERA 0 Rand McMNally map, Area of Attack
Tirme Warner 0 #2.4
Annie 0 LION file
Charles Ridgeway 0 Latest update of use maps
LIOM with symbol & title at Chambers & ‘West College: College
tark Tedesco 0 Medical Facility. Fier 61 DMAT Staging Area.
BMS Merideth Conkys B46-756-3130 Frint Sign.cioc from attached floppy disk to poster size
Dan Mc Hugh 0 Subwey data & Liility outages
OEmM 0 ESRI Street map
Fadio group 0 Ortho-Photos pre- and post-attack
Insp Erenat (frorm Tim tckane) 0 Worth St and South, structure & lots
Arntrak i #18 8 42
K.evin for Captain George 646-756-3169 FOMNY Obligue photography. Aerial Photos from 942,13
Henry Jackson 0 ECQC Parking sign
Temporary mortuary sites: Find sites greater than 10,000 sq ftwitl
Sam Benson (for Mr. Mignone of U 0 concrete floor & easy truck access below Canal Street
Tray #5 & #11 as Shape files. Zip & emailto E-Team
Sign for "DOITT Radios & cells"l
Brian Cohen [Original Map Request# 4]

Alan Leidner
Kroll Kennedy
Cornm. Diarmond
Sean Nolan

tarianne Marrocollo

Tim Kane

Ed Kneatsey - Angie Thompson

Tylon Thomas
Mike Miller
Fober Breen
Peter McQuilan
Susan

Kewvin

John Paczkowski
Sean Molan
tdark Gallagher
Supt. Byrnes

Lt Martinez
ark Russo
Yincent Fuiz
ken'wales

Ken Archer

Gary Lee

Lt. Brudner
Donald Draggen

Signage: Emergency Mapping Center to Emergency Mapping
and Data Center

Festricted Areas map

#10-2 large, 2 small

Enlarge photos C.OE

25th - 70th streets with all open spaces - 5 copies. To be used o

== 1::||:a |1:a =
]

B46-756-3020 ID potential parking areas [Original Map Request#11]
Maps of debris boundaryl
0 [Original Map Reguest#12]
0 Diskette with imageny for laptop
B46-208-2764 #14 with changes per request
Fier 80 #5 Presentation size with changes
0 Mawor's OEM sign
0 Lower Manhattan & Subweay Station closings
i #11

646-756-3001 #5 & #2
Street centerline S. of Canal 5t
#2641 8 #5
#3444
Church & Franklin + 4 Blocks & #4
#5.#5, #3
Imageny - Print out of chopper photos
B46-756-3130 Respiratory protection area
240-401-2186 #5 & Battery Pk. W. Street names

0 Downtown Manhattan

0 Imageny before blast
646-756-3056 #1 8 #12
314-630-6298 #12

0 Imageny
401-640-4815 Fespiratory protection area & Imagery

coocooo



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 5SS in Infrastructure Damages




NOAA Storm Track and Surge He/ghts for Superstorm Sandy
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Hurricane Sandy GIS Working Group: FEMA & HIFLD

(=g S R R R L R

Earlow, Fioger
Eausch, Douglas
Anest, Stephen
Balakrizshnapillai, Santhosh
Bavcom, Kathy
Eethel, Glen
Bizhop, Beth, Lt. Col.
Callahan, Patrick
Chan, Terri
Christiarno, hark
Colwell, Jonathan
Cornell, lan
Costello, Scott
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Darby, Christopher
Donovan, Sean
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Duffy, Brendan
Ed Eisenstein
Faizon, Kendrick
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Impossible to Properly Coordinate!
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East 14 Street Power Plant & Substation: Avoidable
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Subway Flooding in Lower Manhattan: Avoidable




Hurricane Sandy’s 21 most serious fires
caused by sea water hitting electrical systems:

DAILY2NEWSS rony

Breezy Point’s blaze consumed 122 homes when rising sea water set a single house ablaze, says the
New York City Fire Department.

°
Avo I d a b I e BY BARRY PADDOCK / NEW YORK DAILY NEWS
- T~ : N

MONDAY, DECEMBER 24, 2012, 6:25 PM




Types of NYC Deaths: Mostly Drownings of Elderly Trapped in Low Lying
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COVID: ID and Address Not Captured at Test
Sites For Real Time, Precise Data Updates
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Precision Mapping of COVID Cases Enables Better Situational Awareness and Interventions

COVID-19 Confirmed Cases COVID-19 Cumulative Cases
{Up 1o & 0072020)
b?.ﬂﬁfm?“ ROCKLAND COUNTY
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NEW YORK
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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)
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0 Heat causes ground to lose moisture,
creating further warming and
increasing likelihood of wildfires



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

During the 2021 heat wave there was a

large increase in the number of deaths.

Number of deaths in B.C. by week

This includes 619

1,500 people
heat-related
deaths during
1250 the heat wave.
Number of deaths For comparison,
recorded per deaths per week
1,000 week in 2021 recorded in: 2022

2020

2018
2019
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250

0

Jan Feb Mar Apr May Jun  Jul Aug Sept Oct Nov Dec

Source: Statistics Canada 2023
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 llIness 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.

llinesses requiring hospitalization that increased during the heat wave™

Per cent change from
baseline (number of excess Average acute bed length Average cost of hospitalization
hospitalizations for B.C.) of stay (days) per patient
5/88/50
Dehydration 136% increase (88) 3.8 $4,892
Acute kidney failure 45% increase (147) 6.4 101/147/46 $9,183
Diabetic ketoacidosis withcoma 285% increase (4) 53 $5,739
it : : 71/94/13
Neurocognitive disorders*" 33% increase (94) 127 $14,513
Pneumonia 25% increase (40) 6.0 32/40/8 $8,718
Hepatorenal syndrome 170% increase (5) 79 $10,458
o
Heatstroke 16,876% increase (511) 58 3/511/508 $10,317
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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

Urban Heat Island Effect




Heat Grid Depiction for Central Harlem
UHI Grid ARD Scaled by Observed Heat Island Temperature Rang«

Ui

—

Estimated UHI delta: 12 hour daytime cycle animation by Navteca using UHI ARD



3D Building Heat Model for 191 West 116" Street

NYCityMap (arcgis.com)
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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 Pilot
Task D-113, Citizen Science

Effect of Drought on Recreationally Related Businesses

ELLA: Emergency Location and Language Application

Team Manitoba Team GISMO/ELLA
Ryan Ahola Jiin Wen
Mai Gagujas Theo Goetemann
Krista Olafsson Amy Jeu
Natural Resources ajan Leidner

Ld

Canada



Networks of Smartphones Connect Responders
with Citizens During a Disaster

Dynamic Dynamic
content content
(Same user (Same user

session) session)
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Computer

User

Mobile phone

>

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.l.

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

Ella £ s ¢

Dashboard Analysis Page
My Surveys Select Survey
Clam Survey v
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‘v' Advanced \

Summaries
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Potential Additions To ELLA Data Capture Options
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StormCenter’s GeoCollaborate & Compusult’ s WES SW

Matching Data & Analysis to Response Complexities

Innovations in Earth Science Data Frontiers .

ACCELERATING SITUATIONAL AWARENESS..-
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If Properly Trained, A.l. Can Help Manage Complex Events
- Greatly Enhancing Human Capabilities

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

But Design and Development Will be Challenging



Privacy compliance in disaster vulnerability
assessment: Al and synthetic data

Antonio Correas

TRB webinar — Improving Data Sharing in Disaster
Response with Geospatial Data and Al

07/08/2024



The data supporting disasters management

Practice tabletop exercises in

Address breaking points in
hypothetical disaster scenarios

the transportation network
during mass evacuations

Distribute water, food, and
healthcare supplies to
affected communities

Dispatch evacuation and EMT
teams to high-vulnerability
population exposed



The data supporting disasters management

OWNED, PRIVATE

Demographics
Health records
Socioeconomics

Movement patterns

- ———m




The data privacy issue

Personal ldentifiable Information (Pll) and Protected Health Information
(PHI) — data that permit to infer identification of an individual

Consequence: fragmented picture, artificial data scarcity

-/ Anonymization and noise Long data cycles l




Al and synthetic data " -

World Model

Due to this, disaster data What if instead we let Al “mimic
has: the real world” and synthesize
data? What do we get?

* Reduced scope (e.g., local |
traffic behavior data) » Data privacy

Reduced resolution (e.g., * Full dimensionalization of attributes

aggregate health incidence
statistics) « Discrete event simulations

* Hypothetical scenarios




Al and synthetic data

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

ENTERPRISE DATA SYNTHETIC POPULATION

Leaflet | Wikimedia maps | Map data © OpenStreetMap contributors



Al and synthetic data

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

Map Satellite

To download the routes press Download button
To start again press Reset button




Al and synthetic data

Use case: synthetic digital twin to forecast future scenarios of disaster

vulnerability evolution

Baseline scenario

Earth
Observation

Population Urban design
distribution - Dwe"lngs

- Streets
Maps & roads - Health centers
Environmental stressors
- Heat waves

Flooding and inundation
Fire/smoke and air quality

Scenario A:
5% annual
GDP growth

Scenario B:
temperature + 0.1
degrees/year

Scenario C:
economic
recession




Al and synthetic data

Use case: synthetic digital twin to forecast future scenarios of dlsaster

vulnerability evolution (Miami City, FL)

Miami City, FL (2019) - COPD incidence Miami City, FL (2021) - COPD incic lence Miami City, FL (2022) - COPD incidence

5 64 ¢ 72 76 80 83 87 91 95
1

51K count of acep 47K count of AceP
8K 8K

Miami City, FL (2022) -

Households




Quantifying the value trend

Hype Cycl for Ariical nteligence, 2024 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
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Register today!
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July 29 - August 1 * San Diego, CA

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
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Subscribe to TRB Weekly

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

rs the latest in transportation research.
IDATESF i, " Unglata Your Prafarences |

TRB Weekly

| TRB Weekly

Weekly covers the Late:

Each Tuesday, we announce the latest:
* RFPs

« TRB's many industry-focused webinars
and events

« 3-5new TRB reports each week x |
+ Top research across the industry Spread the word and subscribe!
https://bit.ly/ResubscribeTRB
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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!

And follow #TRBwebinar on social media
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Get 1involved
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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.
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