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Natural Hazards + Climate Change

Key Terms, Definitions, Impacts

Resilience in Action – Examples of Impacts and Solutions

Federal Programs - PROTECT

What’s Going on in the National Capital Region - TRIP

Q&A, Discussion, Mapping Tool Demo
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Natural Hazards to Transportation
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• Extreme heat causes
• Rails to overheat and expand, risking train 

derailments

• Concrete roads to crack and asphalt to soften

• Bridge joints to expand

• Extreme winter conditions causes
• Freeze/thaw cycle that create roadway potholes 

and cracking

• Extreme precipitation and flooding causes
• Erosion and collapse of roadways and supporting 

structures

• Road closures during and immediately following a 

flood event

Figure: Fourth National Climate Assessment, Transportation Chapter
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• Resilience is the ability to 

anticipate, prepare for, and adapt 

to changing conditions and 

withstand, respond to, and 

recover rapidly from disruptions 

from natural hazards.

• Proactive planning

• Climate Adaptation is the 

process of adjusting to the 

effects of climate change to 

build long-term resilience. 

Adaptation may include 

changing behavior, adapting 

infrastructure, supporting 

natural systems, and more.
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Impacts - Examples
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Fallen trees and broken power lines after the 

severe storm in 2023. Source: The Washington 

Post. 

Route 50 in Prince George’s County 

flooded after heavy rains in 2020. 

Source: WTOP News. 

Flooding at Greenbelt Metro Station, 

August 2022. Source: Washingtonian
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Heat kink in MetroRail line near Crystal 

City stop, summer 2024. Source: X
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Impacts - Some Recent Examples

Flooding Extreme Heat 
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Solutions – Some Recent Examples

Flooding Extreme Heat 
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17th Street Levee – NW Washington DC
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• Levee: structure that protects a 

specific area from flooding

• Can contain flood waters from 

100-year storm
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17th Street levee annual ACOE exercise. Source: The DCist 
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Nannie Helen Burroughs DC-295 Underpass Flood 
Mitigation – Washington DC
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• $1 million to study and develop 

a plan to improve flood 

resilience of the Nannie Helen 

Burroughs Avenue NE underpass 

beneath DC-295.

• Critical access route for several 

surrounding historically 

disadvantaged neighborhoods
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PROTECT Program

The Promoting Resilient Operations for Transformative, Efficient, and Cost-

saving Transportation (PROTECT) Grant Program

• Provides funding ($1.4 billion over 5 years) to ensure transportation 

resilience to natural hazards including climate change and other natural 

disasters through four categories:

Planning 
activities 

Resilience 
improvements

Community 
resilience and 

evacuation 
routes 

At-risk coastal 
infrastructure



FHWA Peer Exchange

October 24, 2024
11

The Financial Benefits of PROTECT

The PROTECT program provides a unique opportunity to access 

increased funding for transportation resilience

DOTs and MPOs that develop 

RIPs that meet program 

requirements reduce non-

federal cost share by 7%

Additional 3% if the RIP is 

incorporated into state or 

regional long-range 

transportation plan (LRTP)

Projects included in a RIP do not 

require Benefit Cost Analysis 

(BCA)
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What’s TPB Doing Now? TRIP
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Stakeholder Engagement and Collaboration

May 2023 

Working Group 
Meeting to 

introduce TRIP 
process, review 

the methodology, 
and discuss the 

role of the 
working group

September 2023

Working Group 
Meeting to 

further review the 
methodology and 
get feedback on 

the resilience 
criteria for project 

inclusion in the 
TRIP

October 2023

Regional 
Resiliency Forum 
to introduce the 

TRIP project 
process, present 
the Vulnerability 

Assessment 
results and 

mapping tool, 
and describe 

project 
submission 

process 

January 2024

Working Group 
Meeting to review 
the Vulnerability 

Assessment 
results, discuss 

project 
solicitation 

updates, and 
brainstorm 
resilience 
projects

April 2024

Working Group 
Meeting to review 

the TRIP and 
Priority Project 

List, and receive 
feedback on next 

steps and 
priorities for 

future studies
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Phase 1: System-Level Analysis
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Phase 2: Asset-Level Analysis (GIS Analysis)
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• For pairs with available data: Completing an asset-level GIS analysis using asset-

specific data, exposure indicators, and criticality indicators

Hazard Dataset

Temperature Land Surface Temperature

Inland Flooding FEMA 100/500 Year Floodplain Maps

Sea Level Rise NOAA Digital Coast 2 Ft Sea Level Rise

Key Climate Datasets

• Extreme heat: 

• Public transit

• Inland flooding: 

• Roads and highways

• Bridges

• Public transit

• Coastal flooding: 

• Roads and highways

• Bridges

• Public transit

GIS Pairs

Key Criticality Elements

Criticality Element

MWCOG Equity Emphasis Areas (for all pairs)

Functional Class (for roads and bridges)

Detour Length (for bridges)
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Interactive Mapping Tool
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• The results of the Vulnerability 

Assessment have been 

integrated into an Interactive 

Mapping Tool on the TPB 

ArcGIS website

• The Mapping Tool layers 

transportation asset, climate, 

and equity spatial data to 

identify highly vulnerable 

assets

• Agencies can use the Mapping 

Tool to evaluate their assets 

and services

Example of interactive mapping tool, layers turned on are: TPB 

Boundaries, Temperature – Rail Stops, Inland Flooding – Rail Routes
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https://experience.arcgis.com/experience/327843f119204e059fcc50af4154ae67/page/Main/
https://experience.arcgis.com/experience/327843f119204e059fcc50af4154ae67/page/Main/
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Transportation Assets At Risk – TPB Region
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Priority Resilience Projects - TPB Region
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Priority Resilience Improvement Projects - Examples
T
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Resources
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Putting it all together: TRIP in Practice

• Cross reference proposed new projects in resilience 

mapping tool

• Use risk scores to show need for potential adaptation 

solutions in grant applications

• Redundancy can be good

• Eligibility for reduced match requirements

• Working group/subcommittee for regional collaboration

• MPO resources can serve as educational tools for 

planners

• Better prepared for upcoming Federal requirements
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Questions & Discussion

• How can elected officials and local planners use the 

Transportation Resilience Improvement Plan resources, the 

mapping tool in particular, to help prioritize planned resilience 

improvement/adaptation projects in the region? In addition to 

this tool, how else could this be undertaken?

22



Katherine Rainone

Transportation Resilience Planner

(202) 962-3283

krainone@mwcog.org                   mwcog.org/tpb

777 North Capitol Street NE, Suite 300

Washington, DC 20002
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Future TRIP Enhancements

Potential future improvements to the TRIP include:

• Additional flooding impact analysis 
Consider urban flooding, pluvial flooding, floodplain change due to climate change, combined effects 

of sea level rise and coastal and riverine flooding; ground-truth flooding results.

• Increased consideration of equity and potential impacts to critical services 
Conduct user-based analysis, critical service access analysis.

• Economic impacts and system-level analysis
Identify monetary risk associated with hazard; consider how alternative transportation options or a 

lack thereof impact vulnerability. 

• Mapping regional closures due to natural hazards 
Analyze Regional Integrated Transportation Information System data alongside hazard data.
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Regional Inland Flooding Analysis

• TRIP Working Group identified the 

need for enhanced understanding of 

potential flooding impacts to the 

region’s transportation system

o FEMA floodplain data is only 

historical

o Three potential data sources

o Updating TRIP risk scores for 

inland flooding

o Target completion date end of 

June 2025
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Economic Impact Analysis + Case Studies

• New effort to conduct economic 

analysis to demonstrate the cost of 

inaction and provide support for the 

benefits of proactive resilience 

investment.
o Five transportation assets analyzed for 

no/medium/high-cost adaptation 

interventions

o Generalized best practices/flow chart 

framework for benefit-cost assessment

o Completion date targeted for end of 

June 2025
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