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HOW DO WE MEASURE VULNERABILITY?
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Define Objectives 
Determine Climate Stressors, 

Audience, Assets/ Systems to 

Evaluate, Timeframe

Assess Vulnerability
Collect Data, Identify 

Vulnerabilities, Assess Risk 

Integrate into Policy 

& Decision Making
Long-Range Plans, Comp Plans, 

Asset Mgmt, Hazard Mitigation

VULNERABILITY ASSESSMENT FRAMEWORK 

3FHWA Climate Change & Extreme Weather Vulnerability Assessment Framework



Exposure

Sensitivity
Adaptive 
Capacity

MEASURING VULNERABILITY
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Exposure

The presence of people, 
livelihoods, environmental 
services and resources, 

infrastructure; or economic, 
social, or cultural assets in 

places that could be 
adversely affected (IPCC)

Sensitivity

The degree to which 
a community, systems 

or structure are 
affected by climatic 

stressor. 

Adaptive Capacity 

The ability of a 
community, system, 

or structure to adjust 
or cope with climate 
variability or future 

climate impacts. 

Vulnerability



WHAT TOOLS ARE AVAILABLE? 
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MAPPING & 
VISUALIZATION TOOLS
Help determine exposure to climate 
effects. 

Maps showing where climate 
stressors and effects are projected to 
occur. Overlay with local resources to 
find location and information about 
potential vulnerabilities:

➢How much population/ property 
value/ affected areas? Where? 

➢When are effects most likely to occur? 
Are there broad tipping points? 

➢Which habitats/ infrastructure/ 
neighborhoods might be affected? 
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MAPPING & VISUALIZATION TOOLS
Just a few of publicly available and free tools…
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Tool Name Climate Stressors Focus/ Analysis

NOAA Coastal Flood 

Exposure Mapper

SLR, Storm surge, FEMA 

Flood zones, Hide tide 

flooding

Societal, infrastructure & ecosystem 

exposure analyses, create & share 

custom maps

NOAA Sea Level Rise 

Viewer

SLR, High tide flooding Local scenarios, Marsh migration, 

Social Vulnerability

Climate Central Surging 

Seas Risk Finder

SLR Social Vulnerability, Population, 

Demographics, Property, more

Sea Level Scenario 

Sketch Planning Tool, UF 

& FDOT

SLR, Storm Surge, 

FEMA Flood zones

Transportation, Local scenarios by 

decade

TNC Coastal Resilience SLR, Storm Surge Custom decision support, community 

planning, future habitat, SLAMM



MAPPING & VISUALIZATION TOOLS

Example of region-specific tool:

➢Tampa Bay SLR & Habitat Change Projections, USF Water 
Atlas: http://maps.wateratlas.usf.edu/blue-carbon/

Paid services and Consultants

➢Resiliency and mapping professionals offer paid services to 
help navigate the vulnerability assessment process and 
produce specialized analyses and reports. 
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http://maps.wateratlas.usf.edu/blue-carbon/


TOOLS, TOOLS, AND MORE TOOLS
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NOT JUST PRETTY PICTURES

It’s all about THE DATA.

Most mapping tools offer GIS data for download. 

Assessing vulnerability is context specific. There is no 
one-size-fits-all tool that provides all info needed.
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How we use the GIS data:

➢Conduct custom community vulnerability assessments

➢Narrow down the scale and focus for adaptation 

options

➢Start conversations with community members, elected 

officials, decision makers about adaptation options



DIGGING INTO THE DATA
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SATELLITE BEACH SLR EXPOSURE ANALYSIS: 
POPULATION & FUTURE LAND USES

Source: East Central Florida Regional Planning Council, 2015 12



SLR EXPOSURE ANALYSIS 
OF EVACUATION ROUTES

East Central Florida 

Regional Planning 

Council and River to 

Sea TPO, 2016



CITY OF APALACHICOLA HISTORIC 
RESOURCES EXPOSURE ANALYSIS

GIS Data from NOAA 

Coastal Flood Expsoure 

Mapper



RESOURCES

Finding the Right Tool
GULF TREE

▪ http://www.gulftree.org/

NOAA Digital Coast

▪ https://www.coast.noaa.gov/digitalcoast/

Joe Bauer, FDEP,

▪ Joseph.Bauer@dep.state.fl.us

Conducting Vulnerability Assessments
Florida Adaptation Planning Guidebook

▪ https://floridadep.gov/rcp/florida-resilient-
coastlines-program/documents/adaptation-
planning-guidebook

Adaptation Clearinghouse - Georgetown Climate 
Center

▪ https://www.adaptationclearinghouse.org/
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