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Top Climate-Change Induced Risks to the 

MBTA’s Operations

(1) Coastal Flooding during King Tide at Long Wharf, Aquarium Station Emergency Egress (Sept 2021); 

(2) Extreme cold combined with repeat snowfall stalled Red Line in 2015; 
(3) Trees wreak havoc on overhead catenary during high winds;

(4) Red Line Columbia Jnct: low-lying tracks back-up with floodwater during coastal storms; 

(5) & (6) Extreme heat causes tracks to buckle, and communications + signaling equipment can easily fail due overheating; 
(7) Fenway portal flood gates are deployed during heavy rains when Muddy River is forecast to reach flood stage

7
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Top 4 Climate-Change Induced Risks to the 

MBTA’s Operations

7

Coastal 

Flooding

Extreme

Temperatures: 

Cold & Heat

Extreme 

Wind

Extreme  

Rainfall
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How does the MBTA address these risks?

1. Analyze our vulnerabilities + plan our response: Conduct 
climate change vulnerability assessments and plan 
adaptation strategy

2. Embed Climate Change Risk into decision -making:  Inform 
funding decisions via CIP scoring, set climate resilience 
standards for capital projects and leverage existing 
department processes to change the way we respond to 
climate hazards

3. Coordinate + Collaborate: Work with other state agencies, 
municipalities, watershed organizations, and federal 
government to share data & knowledge and support 
regional projects that provide climate resiliency benefits to 
the MBTAõs system
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1. Analyze our vulnerabilities: Conduct climate change vulnerability 

assessments to generate both quantitative  & qualitative  information on the risk posed 

by climate change and ideas for how to adapt

Red Line CCVA Story Map

https://storymaps.arcgis.com/stories/0e8ee0c8457240a99ef7657b73ac08d7
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http://estacions.albertguillaumes.cat/

Sea Level Rise + 
Storm Surge

Changes in 
Precipitation

Extreme Heat Extreme Wind Snow & Ice

Back-Up Generator

Components of a Vulnerability Assessment:

End Result: Each Station , 

Guideway Segment , and 
Maintenance Facility receives a 
ôVulnerability Scoreõ between 1-4

http://estacions.albertguillaumes.cat/
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MIT Research: Analysis of Coastal Flood Risk to MBTA 

Rapid Transit Lines

Research Work completed between 2018 ð 2023: *complimentary to MBTA vul. assmts.*

• Climate Resilience and Vulnerability Assessment Tool ( CRaVAT) for Transit

• Systemwide Flood Model for Rapid Transit + Cost Estimation Model

• Analysis of Regional Adaptation Pathways for MBTA

• Goal: Demonstrate the damages  from flooding to better analyze the benefit -
cost ratio of actions/ adaptation measures

1966

1996

2020

1. Understand how the subway floods 2. Estimate the value of (not) flooding, 
to value climate adaptation projects



• The CRaVAT tool analyzes coastal flood risk to ridership using the Boston Harbor Flood Risk 

Model based on track elevation , dispatch location , and switch location.

• This first phase of research was published in July 2021 as òEvaluation of climate change 

resilience for Bostonõs rail rapid transit networkó in Transportation Research Part D, and 
subsequently headlined in the Boston Globe , featured in New York Times, Bloomberg, and 

Weather Channel, among other news outlets. Link to articles .

122023 Moving Together Conference

CRaVAT Transit: Climate Resilience & Vulnerability 
Assessment Tool for Transit

https://www.sciencedirect.com/science/article/abs/pii/S1361920921002078
https://www.sciencedirect.com/science/article/abs/pii/S1361920921002078
https://www.bostonglobe.com/2021/07/26/metro/rising-seas-an-existential-threat-mbta-study-warns/
https://www.martelloclimate.com/media


132023 Moving Together Conference

Systemwide 

Flood Model for 

Rapid Transit:
• MIT Researchers 

analyzed where 
coastal flood water 

would overtop at -

grade portions of 
track and fill 

tunnels.

• Used Massachusetts 

Coastal Flood Risk 
Model time -series 

data for 2030, 2050, 

and 2070 sea level 
rise, and various 

coastal storm 
frequency 

scenarios.
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Systemwide Flood Model for Rapid Transit: Results
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Using the Systemwide 
flood modeling results, 

MIT researchers 

analyzed damages to 
MBTA Transit 

infrastructure.

Methodology :

• Discretized assets across 
rapid transit system

• Used replacement cost 

estimates from MBTA

• Calculated expected 

damages for a given 
flood event using 
damage curves for 

transit assets, also 
developed with MBTA. 

(Martello et al., 2022)

Cost Estimation Model for Rapid Transit
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Cost Estimation Model for Rapid Transit: Results
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2. Embed Climate Change Risk into 
decision-making:

Inform funding decisions via CIP scoring, set 
climate resilience standards for capital projects 
and leverage existing department processes to 
change the way we respond to climate hazards
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Climate Resiliency-Specific Projects at the MBTA:

Charlestown Sea Wall - 2022 Fenway Portal Flood Gates & 

Doors - 2021

Aquarium Deployable Flood 

Barriers - 2021
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MIT Cost Estimation Model for Rapid Transit: Results with flood-

proofing at Aquarium Station
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Internal Coordination on Climate Resilience
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Flood Doors at Airport Portal- Blue Line

• Identified as high priority location, vulnerable to coastal flood risk in the near 
future - by both MBTA and MIT

• Used MC -FRM data to determine a design flood elevation

• Completed Existing Conditions Report & Flood Protection Recommendations 

Report

• Funding obtained to begin design



222023 Moving Together Conference

Winchester Center Station Re-Design – Commuter Rail
• Used MBTA Flood Resiliency Design Directive to determine a Design Flood Elevation from FEMA Flood 

Maps and FEMA Water Surface Elevations

• Result: Modified design to elevate a new Elevator Machine Room above Aberjona  River Floodplain
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Severe Weather Operations Planning

• Used MC -FRM data ð Present Day 
Probabilities - to determine which 
locations were likely to flood, 
depending on severity of storm

• Updated Plan with this information 
to inform decision -making

• New MBTA Emergency Management 

Dashboard can assist MBTA Operations 
with real -time storm response

• Incorporates multiple sources of flood risk 
information: MC -FRM, FEMA, USGS River 

Gauges, National Weather Serv ice layers
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3. Coordinate + Collaborate:

• Work with municipalities, other state agencies, federal government 
and non -profit organizations on regional approaches to climate 
adaptation 

Army Corps of Engineers Coastal Storm Risk 
Management Study Field Trip, Oct 2022

Resilient Myst ic Collaborat ive Meet ing of Lower Myst ic 
Infrastructure Managers, Fall 2019
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Analysis of Regional Adaptation Pathways for MBTA 

• Using proposals from Climate Ready Boston, MIT researchers attempted to 

characterize just how much protection (and for how long) the Climate Ready 
Boston projects would protect the MBTAõs infrastructure
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External Coordination on Resilience - Examples

Municipal:

• Climate Ready Boston:
ð Neighborhood Plans
ð Heat Resilience Solutions for Boston

Regional:

• Mystic River Watershed 
Association:
ð Resilient Mystic Collaborative: Priority 

List of Regional Flood Protection 

Projects
ð Belle Isle Marsh Working Group

State:

• DCR: 
ð Hardening of Dams

ð Coordination on flood protection at 
Draw 7 Park

Federal:
• Army Corps of Engineers

ð Coastal Storm Risk Management 
Study for City of Boston: 5 -year study 

started Oct 2022
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Thank you!

Hannah Lyons -Galante

Manager of Climate Change Resiliency 

Massachusetts Bay Transportation Authority

Dept of Environmental Affairs

10 Park Plaza, Suite 5720, Boston, MA 02116

HLyonsGalante@mbta.com  

Eastern Route Main Line, 2023

mailto:HLyonsGalante@mbta.com
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