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Vulnerability Definitions

• No universal agreement

• Common to nearly all – “measure of the 
susceptibility of a natural or social system 
to harm when exposed to a hazard”

• Key elements
exposure
sensitivity
adaptive capacity
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•Exposure to key 
hazards or threats
•health and safety 

hazards
•economic & 

environmental threats

•Exposure of key 
populations & 
resources
•people in harm’s way
• infrastructure in high 

risk areas
•natural resources at 

risk
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• Sensitivity to potential 
effects of hazards
• increased flood 

frequency or depths
• changing resource 

demands & supplies 
(water, energy)

•habitat migration

• Sensitivity of 
populations & 
resources
•demographic strength 

& vulnerability factors
• infrastructure 

condition & codes
•ecosystem health and 

stressors
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•Adaptive capacity of 
populations and 
resources to respond 
to impacts
•plans, policies, 

strategies in place
•monitoring & 

evaluation
• flexible strategies

Impact Assessment
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Approach
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Climate Impacts
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Communities
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Environment

Natural 
Resources
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Put a climate impact 
lens on your existing 
program efforts

• Social Services

• Transportation

• Natural Resources

• Emergency Management

• Housing

• Economic Development

• Others…



Climate Impacts

Assess how climate 
trends are most 
likely to affect 
programs & issues 
given current & 
future conditions



Heat-Related Health Issues

Coastal Land Loss Impacts

Precipitation Issues and

and

Hurricane and Storm Impacts



Don’t get too 
overwhelmed or 
caught up in the 
details of climate 
change projections at 
this stage…

use what’s available!



People & 
Communities

Assess societal 
vulnerabilities by 
looking at exposure, 
sensitivities, and 
adaptive capacities 
of key populations



• Poverty and resources

• Elderly populations

• Children

• Health and disabilities

• Transportation access

• Exposure in high                     
hazard areas

Consider potential social 
vulnerability factors



Consider community  
resilience factors

• Community engagement

• Cultural cohesion

• Social networks

• Sense of place

• Community identity



• Language and culture

• Aging populations

• Economic conditions

• Family structure

• Community structure

Consider the effects of 
current and projected 
trends on vulnerability  
and resilience
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Immigration
Economics
Family
Community



Built Environment

Assess vulnerability 
by looking at 
exposure, sensitivity, 
and adaptive 
capacities of key 
infrastructure 
categories



Consider vulnerabilities           
for all types of infrastructure

• Transportation

• Utilities

• Water and wastewater

• Housing

• Business and commerce



• Construction codes                  
and practices

• Age and condition

• Susceptibility to damages 
(repetitive losses)

• Criticality of function

• Exposure in high hazard areas

Consider potential 
vulnerability factors



• Economic drivers

• Planning and decision-
making processes

• Development standards                   
and policy framework

• Incentives and                   
disincentives
for growth in high                               
hazard areas

Consider the effects       
of existing policies on 
future vulnerability of 
infrastructure



Natural Resources

Assess the value, threats 
and resilience  capacity of 
critical environmental 
resources



• Storm buffering

• Flood protection

• Stormwater management

• Erosion control

• Climate regulation

Consider the protective 
functions of key natural 
resources
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What natural resources exist in your area and what services/benefits do they provide?
Here we are considering the protective functions that contribute to community resiliency. 

Preserving natural processes costs far less money than building facilities to correct flood, stormwater, and other community problems. 

Examples:
Wetlands - valuable role in storing flood waters, buffering from storm surge, maintaining water quality, controlling storm waters.
Dunes – provide protection from storm impacts.
Vegetated plants – prevents erosion.
Forests – help regulate climate.  If you’re familiar with the heat island effect that cities experience…the primary reason for that is the lack of shade and cooling provided by trees.




• Clean air and water

• Healthy fisheries and 
wildlife habitat

• Recreation and tourism 
opportunities

• Sense of place

Consider additional 
benefits of key natural 
resources



• Development patterns

• Unsustainable uses

• Pollution

• Hazardous materials

Consider potential 
stressors to key                 
natural resources
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Are we adding or helping?  







• Continued development in 
floodplain

• Site specific planning

• Altering the natural 
landscape

Consider current policy 
effects on the future 
vulnerability of natural 
resources



Tools and resources for 
assessing vulnerabilities

(Examples)

Tools and Resources



Spatial Hazard Events and Losses Database for the
United States (SHELDUS)

Date Injuries Fatalities Property Damage Crop Damage Total Damage
2/18/1960 0 0 2083.33 0 2083.33
2/18/1960 0 0 2083.33 0 2083.33

3/3/1960 0 0 2083.33 0 2083.33
1/19/1961 0 0.22 21739.13 0 21739.13

12/24/1961 0 0 2083.33 0 2083.33
3/5/1962 0 0 3125 312.5 3437.5

7/21/1962 0 0 2083.33 208.33 2291.66
12/23/1963 0 0.04 208.33 0 208.33

1/1/1964 4.17 0.13 208.33 0 208.33
1/12/1964 0 0.29 208.33 0 208.33
2/10/1964 0 0 208.33 0 208.33
2/18/1964 0 0 33.33 0 33.33
1/29/1966 0 0.5 0 0 0
1/29/1966 0 0.48 0 0 0

12/10/1967 0 0 555.56 0 555.56
6/27/1968 0 0 4166.67 0 4166.67

11/11/1968 0 0 20833.33 0 20833.33
1/8/1969 0 0 277.78 0 277.78

1/28/1969 29.17 0 2083.33 0 2083.33
1/8/1970 0 0 1041.67 0 1041.67

1/20/1970 0 0 7142.86 0 7142.86
2/2/1970 0 0 263.16 0 263.16

Winter Weather losses in Prince George Co., Maryland

http://webra.cas.sc.edu/hvri/


2.24 mm/year rise from 1913 to 2006
Equivalent to 0.73 feet in 100 years

NOAA Sea Level Trends



Social Vulnerability Index (SoVI)
42 socioeconomic and built environment variables

Examples

• Socioeconomic status 
• Gender
• Race and ethnicity
• Age
• Employment loss
• Renters
• Occupation
• Family structure
• Education



Flood Exposure Snapshot
Quick look at county-level exposure in flood zone

From Digital Coast 
Inundation Toolkit

• Includes demographics, 
infrastructure, and 
environment

• Based on national         
data sets

• Printable reports
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Exposure of vulnerable 
populations in high-risk 
flood areas



C-CAP Land Cover Atlas
Land  cover and land change information for coastal regions

Available through                 
the Digital Coast

• Provides useful county-
level summaries

• Data are available for 
download and use in GIS

• Produces printable    
PDF reports



Land cover change 
data sheet for 1996 
to 2006

County Land Cover Change Atlas Example



http://www.csc.noaa.gov/digitalcoast/training/roadmap/resources.html

Contact
Sandy.Eslinger@noaa.gov 
843-873-6289
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