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Agenda

• Evaluating Vulnerability

• Sensitivity

• Exposure

• Adaptive Capacity

• Assessing Risks

• Pivoting To Resilience
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FHWA Framework for Vulnerability 

• Sensitivity- stressors of interest

• Exposure- impacted assets and 

business processes

• Adaptive Capacity- how resilient? 
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Sensitivity- Storm Surge & SLR

• Shifts in frequency increase flooding

• Sea level increases are shifting the distribution of 

events…
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Sensitivity- Increased Precipitation
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Sensitivity- Higher Temperatures

• Change in temperature across 
the United States.

• Mid-21st Century is 2036-2065

• Late 21st Century is 2071–2100
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Exposure- Storm Surge & SLR
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Exposure- Precipitation and Stormwater

• Clear signal in data for 

increased precipitation-

e.g. NOAA Atlas 14

• Drainage system 

capacity limits

• Greater extent, depth, 

and duration of 

flooding.



9 Defining the Threat: Conducting a Successful Hazard Risk Analysis  November 13, 2019

Exposure- Higher Temperatures 

• Stress to high value cargo 

• Infrastructure impacts        

(e.g. rail buckling)

• Worker safety and 

productivity impacts

• Reduced throughput

• Impacts to IT systems
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Adaptive Capacity

• Elevation

• Relocation

• Protection

• Accommodation
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Areas of Adaptation Interest by Ports
Los Angeles Long Beach Baltimore MASSPORT Seattle Tacoma Rotterdam Cartagena Freeport, TX

Hazard Mitigation Plans X X

Upgrade/Enhance Building 

Codes
X X X X X X X X

Harden Structures X X X X X

Elevate 

Structures/Equipment
X X X X X X X X X

Elevate Structures in the 

Future

Barriers Around Individual 

Structures
X X X X X

Specialized Building 

Materials
X

Approach to Storm 

Drains/Outfalls
X X X X X X X X X

Coordination Between 

Tenants
X

Property Acquisition/Port 

Expansion
X

Commercial Approach X X X
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Assessing Risks

• Buildings (Black)

• Appurtenances (Red)

• cranes, sub-station transformers, truck weight scales
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Assessing Risks

1% Annual Chance Event– Building Losses
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Assessing Risks

Scenario & Frequency-based Damage and Loss 
Assessment Results
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Vulnerability 
Analysis

Asset 
Management

Investment 
Prioritization

Design 
Guidelines

Implementation

Operations & 
Maintenance

Pivoting to Resilience

Resilience 
Program



16 Defining the Threat: Conducting a Successful Hazard Risk Analysis  November 13, 2019

Questions?


