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 Project Background
 Vulnerability Assessment Framework
 Lessons Learned



Background
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 Bridges
 387 structures
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Motivation and Purpose

 Prioritize 
transportation 
infrastructure 
projects that address 
a broad range of 
issues including 
mitigating hazard 
impacts

 Safeguarding public 
investments against 
hazards.
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Identification 
of regionally 

significant 
assets

Prioritize 
Hazards

Identification 
of vulnerable 

assets

Vulnerabilities of 
critical 

transportation 
infrastructure to 
enhance regional 

resilience



Framework and Vision

 UCTC’s vision 
and framework 
to advance 
resilience
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Identification 
of Critical 

Infrastructure 
Vulnerabilities

Integrating Resilience 
into UCTC’s Decision-

making

Communicating 
Potential 

Impacts and 
Actions to 

Stakeholders

Conducting 
Vulnerability and 

Assessment

Recommendations for Integration into 
Planning, Prioritization, Design, and 

Maintenance

Initiative HubSite and 
Information Sharing 

with Stakeholders



Our Guiding Principles
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Alignment with UCTC’s
planning goals and 
business processes

Use of interactive 
deliverables to provide 
access to stakeholders

Incorporation of equity 
into the vulnerability 

assessment

Using assessment 
information for project 

screening and 
prioritization

Recommendations and 
next steps



Approach and Steps

Inventory of 
Facilities, Hazard 

Events, and Losses

Hazard 
Assessment 

Criticality 
Determination 

Vulnerability 
Assessment Recommendations
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 Asset Inventory – Transportation and 
Other Essential Facilities



Hazard Assessment Approach

 Develop Past 
Hazards and  
Current Hazard 
Data Inventory 

 Develop Future 
Climate Change 
Projections using 
statistically 
downscaled data

 Prioritized hazards
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Criticality Determination

 Degree to which a 
given asset is 
important to fulfilling 
the mission and goals 
of the agency/project 
sponsor
 Conducting a 

vulnerability assessment
 Service continuity and 

alignment with regional 
accessibility and mobility 
goals

13

Project Assets

Essential 
Facilities

Transportation 
Assets

Tier 1 Assets Tier 2 Assets



Tiering Criteria and Facilities
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Criticality Construct
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Criticality Determination Results
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Total
Score

Criticality Number of
Roads

Number of Bridges

0 - 5 Low 2,982 (44%) 170 (41%)

6 - 10 Medium 3,359 (50%) 215 (52%)

11 - 15 High 369 (5%) 25 (6%)



Vulnerability Assessment
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Vulnerability

Exposure 
Extent to which an asset 

experiences climate 
vulnerability and change

Sensitivity 
Degree to which an asset 
is affected by exposure

Adaptive Capacity
Ability of a system to 

adjust, repair and 
respond to damage



Framing the Results
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Source: FHWA Resilient Tampa Bay Pilot



Results for Decision-making

Vulnerability 
to Flooding 
or Extreme 
Temperature

Composite 
Vulnerability

Vulnerability 
and 
Criticality
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Top 50 Highly Vulnerable Roads and Bridges - 2030



Top 50 Highly Vulnerable Roads and Bridges - 2050



Top 50 Highly Vulnerable and Critical Roads and Bridges for 2030 



Top 50 Highly Vulnerable and Critical Roads and Bridges for 2050



Integrating Resilience into 
UCTC’s Functions
 White Papers
 Design and Maintenance
 Project Prioritization

 Integration Pathways
 Needs-based prioritization vs Opportunity 

Investments
 TIP selection criteria

 Incorporate Risk (post-IIJA)
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Communicating the Results
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Lessons & Next Steps…

 Collaboration is Key…
 MPO
 Planning
 Dept. of Environment
 Emergency Management
 DPW/Engineering
 NYSDOT
 Information Services
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Lessons & Next Steps…

 Data Quality
 Flood elevation data vs. asset elevation 

data
 On the ground truthing

 Phase II – PROTECT application 
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Contacts:

Brian Slack, Principal Transportation Planner
bsla@co.ulster.ny.us • (845) 334-5590

Suseel Indrakanti, Principal, Cambridge Systematics
sindrakanti@camsys.com• (301) 347-9100

https://tinyurl.com/3dk8e9v4
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