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Roadmap for 
Adapting to Coastal 

Risk Training

Where are we headed today?

Materials 

Participation

Getting the most out 
of the course . . .

Tools and Resources

Participation

Tools and resources

Vulnerability Assessment

• Exposure to key 
hazards or threats

• flooding

• sea level rise

• Sensitivity to
effects of hazards

• increased flood 
frequency

ac
it
y

• Adaptive capacity 
to respond to
changing hazards 
or threats 

• risks

• probabilities

Ex
p
o
su
re • Exposure of: 

• infrastructure in 
high risk areas

• people in harm’s 
way Se

n
si
ti
vi
ty • Sensitivity of 

resources

• infrastructure 
condition & 
codes

A
d
ap

ti
ve

 C
ap

a • probabilities

• impacts

• Adaptive capacity 
of populations & 
resources

• plans, policies, 
strategies in place

• flexible strategies

What the heck is the 
Roadmap?

Participatory vulnerability 
assessment process that 
incorporates hazard and 
climate impacts into local 
planning and decision‐
making activities. 
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ECOSYSTEM
PROFILE

INFRASTRUCTURE
PROFILE

SOCIETAL
PROFILE

Roadmap 
Vulnerability 
Assessment
Process

Taking Action

Infrastructure Profile

Ecosystem Profile

HAZARDS
PROFILE

Hazards Profile

Societal Profile

Getting Started

Getting Started

Setting up your 
Roadmap process 

Identify your target

What are you really trying to 
accomplish with your 
vulnerability assessment?

And how can 
hazard risk and 
vulnerabilityvulnerability 
information help 
get you there?

• Water supply availability  
and quality

• Growth management in

Consider existing 
management 
problems

Growth management in 
high‐risk areas

• Stormwater runoff and 
management

• Others?

Put a hazards and climate 
lens on planning efforts

• Land Use

• Transportation

• Natural Resources

• Hazard Mitigation

• Climate Adaptation
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How can impacts from 
hazards or climate change 
exacerbate existing 

Thinking of your 
community…

e ace bate e st g
community problems? 

How much effort is 
this going to take?

Consider your 
capabilities and 
resources 

Start with good existing
information sources

Maps are important!

Context is critical too!
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Some information can 
do more harm than 
good . . .

choose wisely!

Information 
doesn’t provide 
solutions –

People do!

Collaboration will determine success

Participatory 
approaches are 
the key!

Peoplewho make key decisions

and represent key stakeholders

Public Works Infrastructure

Who should be involved in 
your Roadmap assessment?

Thinking of your 
community…
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Roadmap 
Process 

Tools and Resources
The image cannot be displayed. Your computer may not have enough memory to open the image, or the image may have been corrupted. Restart your  
computer, and then open the file again. If the red x still appears, you may have to delete the image and then insert it again.

Materials

Roadmap Resources 

Stakeholder Checklist

Data Checklist

Participatory Process 
Sample Agenda

Storyboarding…
Collecting stakeholder knowledge and values  

Coastal inundation resources
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Learning from others  Stakeholder Engagement

Hazards Profile

HAZARDS
PROFILE

Understand your 
relevant hazards

Video – Rising Waters in 
Connecticut

Watch this video and think about 
how this story might relate to your 
community.

Be Comprehensive

Think big and small

Think current and future

Explore hazards 
history and impacts . . .
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. . . starting with 
existing plans, reports, 
and assessments

Include risk maps and information 
to help with prioritization

Find stories (examples, 
anecdotes, and photos) 
to supplement other 
data sources

Consider hazard impacts on a                 
full range of operations

Public safety

Public health

Infrastructure

Transportation

Water quality 

Water availability

Energy

Social services

Land use planning

Coastal permitting

Development standards

Public works

Economic development

Building codes

Engineering

Agriculture

Port operations

Tourism & recreation

Insurance availability

Public housing

Natural resources

Education

Explore climate trends and issues 

Heat‐Related Health Issues

Precipitation Issues and

Coastal Land Loss Impacts
and

Hurricane and Storm Impacts
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You will face 
uncertainty.

Avoid Analysis 
Paralysis

Pursue No Regrets 
Strategies

Strategic Adaptation

Long term implementation 
process

Adaptation “Sweet Spot” = Opportunities + Incremental Actions

What are the hazards and 
climate change issues that 
need to be considered for

Thinking of your community…
Local Hazards

need to be considered for 
your community?

HAZARDS
PROFILE

Tools and resources for 
assessing hazard risks

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

Winter Weather losses in Prince George Co., Maryland

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

Digital Flood Data

• FEMA website

• State Flood Plain• State Flood Plain 
Manager
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SLOSH Model
Sea, Lake, and Overland Surges from Hurricanes

Modeling storm 
surge for 
hurricane hurricane 
preparedness

Mapping Coastal Inundation

Step‐wise framework for 
ti i d ticreating inundation maps

NOAA Sea Level Trends

3.16 mm/year rise from 1924 to 2006
Equivalent to 1.04 feet in 100 years

• Science and impacts of climate 
change now and in the future

• Authoritative

U.S. Global Change Research Program
Regional Fact Sheets

• Scientific

• Plain language

Coastal Climate Adaptation SharePoint Site

Community of practice for 
accessing and sharing 
climate adaptation‐related p
resources

Exercise: Hazards Profile

Get in your small group.

Focus upon the list of hazards/climate change issues 
we have created.

Prioritize the hazards and determine what information 
is needed (per hazard) to build a hazard profile.
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SOCIETAL
PROFILE

Societal Profile

Consider strengths and 
vulnerabilities of people

• Poverty and resources

• Elderly populations

• Children

Consider potential social Consider potential social 
vulnerability factorsvulnerability factors

• Children

• Health and disabilities

• Transportation access

• Exposure in high                     
hazard areas

Consider community  
resilience factors

• Community engagement

• Cultural cohesion

• Social networks

• Sense of place

• Community identity

What are some specific factors 
of vulnerability and resilience 
that exist within your 
community?

Thinking of your community… 
Vulnerability and Resilience

SOCIETAL
PROFILE

• Language and culture

• Aging pop lations

Consider the effects of Consider the effects of 
current and projected current and projected 
trends on vulnerability  trends on vulnerability  
and resilienceand resilience

• Aging populations

• Economic conditions

• Family structure

• Community structure

Nashville Flood Recovery

The volunteer spirit fueled a 
rapid recovery

Hands On Nashville
• 21,300 volunteers
• 88,000 hours



3/9/2011

11

Tools and resources              
for assessing social 
vulnerability and resilience

Tools and Resources

vulnerability and resilience 

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

Examples

• Socioeconomic status 

• Gender

• Race and ethnicity

• Age• Age

• Employment loss

• Renters

• Occupation

• Family structure

• Education

From Social 
Vulnerability Index 
website

Maps downloadableMaps downloadable 
for all states down to 
county level 

Local Demographic 
Maps

Focusing upon specific 
factors of vulnerability

Local Demographic 
Maps

Focusing upon specific 
factors of vulnerability

Mapping Census Data

Step‐by‐step guide for 
mapping economic 
and social dataand social data
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Exercise: Societal Profile

Get in your small group.

Use the maps provided.

Answer these questions:q

What do these maps tell you?

What other information would 
you need to further assess this 
vulnerability?

Infrastructure Profile

INFRASTRUCTURE
PROFILE

Consider strengths
and vulnerabilities of
the built environment

Consider vulnerabilities           
for all types of infrastructure

• Transportation

• Utilities

• Water and wastewater

• Housing

• Business and commerce

21% of critical facilities and 35% of road 
miles (305 miles) are within the floodplain 
21% of critical facilities and 35% of road 
miles (305 miles) are within the floodplain 

Consider infrastructure exposed to hazardsConsider infrastructure exposed to hazards

• Construction codes                  
and practices

Consider potential factors Consider potential factors 
that contribute to that contribute to 
infrastructure vulnerabilityinfrastructure vulnerability

• Age and condition

• Susceptibility to damages 
(repetitive losses)

• Criticality of function

1. How have hazards impacted 
infrastructure?

2. What associated impacts can 

Thinking of your community…

p
result from damaged infrastructure?

3. What effects will climate change 
have on infrastructure?
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Consider how existing Consider how existing 
policies will affect the policies will affect the 
future vulnerability of future vulnerability of 
infrastructureinfrastructure

• Development standards

Pl i d d i i• Planning and decision 
processes

• Economic drivers

• Incentives and 
disincentives for growth in 
high risk areas

Tools and resources for 
assessing infrastructure
l bili d ili

Tools and Resources

vulnerability and resilience

Infrastructure in the floodplain?

Jefferson MemorialJefferson Memorial

FEMA”s “Stay Dry” - Search by location or address

Using local data to inform your assessment

HAZUS‐MH

• Structure & content 
damaged

Estimate damages from floods & hurricane winds

• Losses in $$

• Total losses

Is your community growing safely? 
Take the Safe Growth Audit

Analyze impacts of current 
policies, ordinances, plans on 
community safety fromcommunity safety from 
hazard risks
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Smart growth for coastal and waterfront communities 

Provides guidance on how 
to manage growth and 
development while p
balancing environmental, 
economic, and quality of 
life issues

Using smart growth to support and build 
resilient communities

•Takings and other legal 
issues

• Case studies

Developing to avoid flood impacts to others 

•Model regulations

• Preparing for future 
conditions

Ecosystem Profile ECOSYSTEM
PROFILE

Consider strengths               
and vulnerabilities of 
natural resources

Video 2 – Greenseams

• Please mute your phone!!

• Minimize (don’t close) your WebEx 
window

• Return to WebEx and raise yourReturn to WebEx and raise your 
hand so we know when everyone 
is back

• Storm buffering

• Flood protection

Consider the protective Consider the protective 
functions of key natural functions of key natural 
resourcesresources

• Stormwater management

• Erosion control

• Climate regulation
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• Clean air and water

• Healthy fisheries and 
wildlife habitat

Consider additional Consider additional 
benefits of key natural benefits of key natural 
resourcesresources

• Recreation and tourism 
opportunities

• Sense of place

• Development patterns

• Unsustainable uses

Consider potential Consider potential 
stressors to key                 stressors to key                 
natural resourcesnatural resources

• Pollution

• Hazardous materials

• Continued development in 
floodplain

f

Consider current policies Consider current policies 
affects on the future affects on the future 
vulnerability of natural vulnerability of natural 
resourcesresources

• Site specific planning

• Altering the natural 
landscape

Tools and resources               
for assessing ecosystem 
vulnerability and 
resiliency

Tools and Resources

Ecosystem‐based Adaptation

www.csc.noaa.gov/digitalcoast/wetlands

Green Infrastructure

• Multi‐objective planning

• Identify landscapes that 
provide community benefits

• Use as a dataset in the Use as a dataset in the
Roadmap process 

Trainings available through the Digital Coast…..

• Introducing Green Infrastructure for Coastal Resilience 

• GIS Tools for Strategic Conservation Planning
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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

Arlington County 
Example

Natural areas converted to development

2006 Land Cover data 
downloaded from the                  

Land Cover Atlas

Land Cover Change 
data downloaded 

from the                  
Land Cover Atlas

CanVis Tool

Visualization

Alternatives

Communication

Sea Level Rise
Planning Map

• Maps for Atlantic Coast

• County by county• County‐by‐county 
discussions

• Shoreline protection 
methods

• Downloadable data

Exercise: Ecosystem Profile

Get into your small group.

Use the maps and data sheet provided.p p

Answer these questions:

What are key areas you would want to 

conserve?  

Why should those areas be conserved?
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Taking Action

Getting to 
Roadmap‐Ready

How you develop and use the Roadmap depends on 
where you are in the assessment process!

• Problem and issue 
identification

• Planning and prioritization

• Design, development, and 
implementation

What to expect from your 
Roadmap experience

• Priorities

• Risk‐informed decisions

• Stakeholder 
engagement 

• Hazards data and 
information that can 
inform your plans and 
policies

• Economic concerns and costs

• Lack of public interest 

• Politicization of climate change

There will be obstacles

Politici ation of climate change
issues

• Lack of understanding of threats

Becoming Roadmap Ready

• Form a planning team

• Identify plans or policies that need to be 
informed by risk and vulnerability data 

First steps…

• Define community issues that are 
exacerbated by hazards

• Define what you want to accomplish with 
vulnerability assessment results
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Roadmap ready

Here’s what you do next…

• Investigate status of risk and vulnerability 
assessment data

• Discuss with your planning team 
stakeholder engagement opportunitiesstakeholder engagement opportunities

• Begin the assessment process (visit the 
Roadmap site for resources)

Everything has some element 
of risk

Remember…

You are looking to support 
better decisions while still 
moving forward!

What’s your 
next step?p

Your community is Your community is 
experiencing sea level experiencing sea level 
rise and projections are rise and projections are 
showing a 2 foot rise in showing a 2 foot rise in 
the next 50 years… the next 50 years… 

How would your How would your 
community respond to community respond to 
this scenario?this scenario?

Almost there…but one last thing

Please fill out the Evaluation & Participant Information Sheet

Tashya.Allen@noaa.gov
(843) 740‐1321

David.Betenbaugh@noaa.gov
(843) 740‐1288

Call or e‐mail us – really!

Chris.Haynes@noaa.gov
(843) 740‐1336

Lauren.Long@noaa.gov
(843) 740 ‐1149
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Congratulations!

& 

Thank you!


