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Transportation networks ar
under constant threat from

hazard-related disruptions.: ;
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~ Resilience investments can e §
- reduce the impact of hazard =
~ disruptions on trips taken ang,

~ travel time.
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Which infrastructure
investments provide the greatest
impact reduction under a range:
! of potential hazard conditions’




The RDR Tool Suite can help
users explore scenarios to
answer these questions.
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Why a Resilience Investment Analysis Tool?

me WHITE HOUSE wENow  Q

RDR Supports: %

= PRESIDENTIAL ACTIONS

* Benefit-cost analysis for cost-effective Achieving Efficiency Through
investments. State and Local Preparedness

The White House March 19,2025

* Investment in safe, high-integrity transportation
infrastructure.

o Exped ites d isa Ster recove r-y p Ia n n i ng. By the authority vested in me as President by the Constitution and the laws of the United

States of America, it is hereby ordered:

[ ] State and Metropolita n/Tra nsportation Section 1 Purpose. Commoansense approaches and investments by State and local

governments across American infrastructure will enhance national security and create a

P | a n n i n g O r‘ga n i Za t i O n S p r‘oj e Ct p r‘i O riti Za t i O n . more resilient Nation. Federal policy must rightly recognize that preparedness is most
effectively owned and managed at the State, local, and even individual levels, supported by a
competent, accessible, and efficient Federal Government. Citizens are the immediate

o Al ign ment With AchieVing Efficiency Th rough beneficiaries of sound local decisions and investments designed to address risks, including

cyber attacks, wildfires, hurricanes, and space weather. When States are empowered to make

State and Local Preparedness EO' Mar‘ch 19' smart infrastructure choices, taxpayers benefit.

2 0 2 5 This order empowers State, local, and individual preparedness and injects common sense
° into infrastructure prioritization and strategic investments through risk-informed decisions
that make our infrastructure, communities, and economy resilient to global and dynamic
threats and hazards.
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Estimating Return on Investment

COSTS

NET BENEFIT
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§ Performance costs with reslience investment
Deployment costs of resilience investment
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=" Repair costs with resilience investment
% Performance costs without resilience investment
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Repair costs without resilience investment

HAZARD EVENT BEGINS ~ HAZARD EVENT ENDS ASSET REPAIRED TIME

Net benefit = difference between areas with and without resilience investment
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Why a Resilience Investment Analysis Tool?

CHALLENGES

Future hazard A range of resilience Leads to thousands of
conditions are highly investment options can scenarios to test.
uncertain. mitigate effects.

Existing travel demand
models are too slow to
analyze many scenarios
and cannot combine
performance benefits
across hazard conditions.
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Why a Resilience Investment Analysis Tool?

" RORTOOLSUME

|
ANALYSIS FRAMEWORK / f NETWORK
S O | u t I O n SCENARIO DEFINITION _ EXPOSURE EXPOSURE AND
Eckrnial Factors . ANALYSIS DISRUPTION
(Hazard Events) TOOL
. Levers ' [
A rObUSt tOOI SU|te tO he|p (Resilience Investments) E USER
transportation M INTERFACE R0) A
SaLf METAMODEL ANALYSIS
practitioners evaluate = el
resilience return on HELPER

TOOLS

investment (ROI) for long- LOBE DOELS BENEFITS il Al
. Travel Demand Model ANALYSIS TOOL I DISAGGREGATE
range planning across a AequilibraE | Al ProjcCT

) BENEFITS
range of uncertain
scenarios. . -
. INPUTS == STANDARD
@ roois == OPTIONAL
P> outeuts
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The RDR Tool Suite

RDR Overview: / RDR Features: /

* Screening level network performance analysis tool. * Prioritizes resilience projects by ROl across range of
future conditions.

Hazard agnostic.

- Pesserer el e favssd. * Robust Decision-Making based metamodel.

:  Accommodates road and transit networks.
* Leverages agency data and modeling.

» Software: Python, R, optional Geographic
Information System (GIS) components.

* Aligned with US DOT BCA guidance (May 2025)
RDR Available at:

volpeusdot.github.io/RDR-Public .

Created by the Volpe Center in support of the Office of the Secretary of US DOT (OST) and the Federal Highway Administration (FHWA).
Current activities supporting OST-R.

US. Department of Transportation
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RDR Data Requirements
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RDR Metamodel and ROl Analysis Tool -
Scenario Development

Analysis defined by external factors (uncertainties) and levers (resilience investments)

- Population and land use - Transport supply
- Disruptive events - Resilience investments
- Uncertainties in recovery - Recovery process

RDR ROI Analysis
CORE MODEL: TDM CORE MODEL: AequilibraE RDRM: Regression RDRM: Recovery

© © (@ (@ (@ (@
® @ C. - @ @
O © « CCQ@@

Y2 Y3

Network performance Network performance results ~ All project scenariosin -~ All project scenarios with
results for select baseline for project under different scenario space, duration and recovery
scenarios disruption scenarios single-day of disruption processes

All project scenarios modeled as
annual streams of benefits and
costs through analysis period

( US. Department of Transportation
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RDR ROI Analysis Tool — Tableau Dashboards
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Benefit-Cost Analysis

A

The overview of the Benefit Cost Analysis results.

e Avarage Avarage Avarage
Projoct it Bancfits Bonafit Total Projoct Total Project
or Breakeven CostRatlo Benefits Costs
L2:7 Complete Mitigation $54.63M 2121 $57.33M $2.70M
18-9 Complete Mitigation $18.40M 26.60 $19.12M $718.91K
18-9 Partial n $23.04M 86.47 $23.31M $269.50K
No Vulnerability Projects $0.00 0.00 $0.00 $0.00

Benefits & Cost by Project & Hazard
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How does an asset project perform under different hazard exposure scenarios?
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Spatially Explore the Project Locations and Metrics.
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HAMPTON ROADS

Coastal Virginia
Mouth of the Chesape:

u _ N HAMPTON
1 7 Million o8 *7 ROADS
. /' People )

Strategic Location
Foreign Trade
Tourism

Military Facilities

Slide courtesy of HRTPO
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HRTPO Objectives with RDR Tool Suite

* Model multiple flooding scenarios
efficiently

* Support objective, data-driven resiliency
measures for use in Project Prioritization

Tool

m |dentify inundation and extent (low
and high frequency events)

® Quantify congestion as a result of
flooding

® Quantify congestion avoided from
mitigating flooding

m Cost-benefit ratio of resiliency
improvements

®TPO

RDR Tool explores multiple
scenarios to assess network-wide
effects of losing some assets
(highway links).

Resilience
Investment

Slide courtesy of HRTPO




Volpe RDR Tool: HRTPO
Planning Applications

Scenario Planning

* Multiple flooding scenarios

Candidate Project Identification

* [dentification of high disruption assets for project consideration

* Project design/cost refinement incorporating resilience

CRITICALITY

Factors for Project Prioritization

*Vulnerability/exposure across scenarios
* Disruption severity/change in network performance
* Equitable access in hazard events

* Refinement of cost effectiveness measures

Fiscal Constraint

*Help identify critical projects to constrain in LRTP

Measuring Criticality
and Vulnerability

.
VULNERABILITY a

Slide courtesy of HRTPO
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RDR Tool Suite Users

Hampton Roads Transportation
Testing Planning Organization and
Planning District Commission

Hillsborough, FL Transportation Houston-Galveston
Planning Organization (with Area Council
Florida DOT support)

Partners:

HAMPTON ROADS HAMPTON ROADS - Hillsborough TPO Y
=——w—= Transportation FDOT
) Planning Organization s

User TypeS State DOTs and MPOs Transportation Consultants

The RDR team is available for technical assistance of public users.

New versions are released biannually with new features, including user
suggestions.

US. Department of Transportation
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RDR Tool Suite Highlights

Download the latest release: P |
volpeusdot.github.io/RDR-Public RO D e :

View on GitHub @

Resilience and Disaster Recovery

« RDR is a free, open-source tool available on (RDR) Tool Suite
GitHUb for evaluating resilient infrastructure Public Version of the Resilience and Disaster Recovery Tool Suite
return on investment.

Resilience and Disaster Recovery (RDR) Tool

* Codebase includes full documentation and S
reference sCena I‘iOS. Description:

The RDR Tool Suite enables transportation agencies to assess transportation resilience return on

b b M d investment (ROI) for specific transportation assets over a range of potential future conditions and

o I SS u es / u g S / req u ests Ca n e ra I Se O n hazard scenarios, which can then be used as a consid

processes. The tool suite utilizes established Robust Decis

G 1 t H b .t nnnnnnnn t TDM analyses and address deeply uncertain future scenarios. The RDR Tool Suite was
I u S I e . developed at the US Dept. of Transportation’s Volpe National Transportation Systems Center in

support of FHWA and the Office of the Secretary of Transportation. Click here to download the

on in existing project prioritization

ion-Making concepts developed to build

technical documentation, user guide, quick start tutorial, and scenario checklist, as well as a brief

overview documen t.

« The RDR team is available for technical
assistance now.

Installation and Usage:

The RDR Tool Suite is a Python based tool.

The RDR Exposure Analysis Tool and some helper tools also depend on ESRI ArcGIS Pro.

* Email RDR-Team@dot.gov!

US. Department of Transportation
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Thank you!

OST-R (Sponsor) Project Managers:

Shawn Johnson
Hamid Ghasemi

Reach us at RDR-team@dot.gov

Current Development Team (alphabetical):

Jonathan Badgley

Andrew Breck

Juwon Drake

Dan Flynn, Ph.D.

Michelle Gilmore

Kristin Lewis (Project Manager)
Alexander Oberg

Tess Perrone

Gretchen Reese

Scott Smith, Ph.D.

Kevin Zhang, Ph.D. (RDR Tool Lead)

Q
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