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Assessing Local Vulnerability

Vulnerability is a term that is widely used in
discussions of climate change, and like so many
other terms that are used, it has multiple
meanings. The best way to think about
vulnerability is to think about the answers to
three questions:

1) What could be damaged?

O Whatis physically located where flooding could affectit? Examples include residences,
businesses, infrastructure, natural resources, and recreational resources.

O Whatsystems depend on those parts of the community whose physical location makes them
vulnerable? Damage to arterial roads or critical infrastructure like water and sewer or
health care facilities raise the stakes in possible damages.

Visualization Tools for Assessing Vulnerability

Global Warming Art:

http: //www.globalwarmingart.com/wiki/Special:
Seal.evel

NOAA Sea Level Rise Viewer:

http://coast.noaa.gov/digitalcoast/tools/slr

USGS Sea Level Rise Viewer:

http://cegis.usgs.gov /sea level rise.html

Climate Central Sea Level Rise Viewer:

http://sealevel.climatecentral.org/

The Nature Conservancy: Coastal Resilience Tool

Video Introduction:

http: //www.nature.org/ourinitiatives/regions/n

orthamerica/unitedstates/connecticut/explore/c

oastal-resilience-tool.xml

The Nature Conservancy Tool:

http: //coastalresilience.org/

The Northeast Climate Impacts
Assessment (NECIA), The Cornell
Precipitation Atlas:

http://precip.eas.cornell.edu/

Connecticut Department of Energy and
Environmental Protection:

http: //www.ct.gov/deep/cwp/view.asp?a=2705
&q=480782

Appendix A is an inventory of these and other available tools to visualize local vulnerability.
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2) Howmuch damage could occur?

O All of the discussions of climate change and its effectsare shrouded in uncertainty. Most of
the studies therefore present a range of possibilities, usually in the form of high, medium,
and low scenarios. The extent of possible damages different in each scenario, so it is
important to think of the damage question as a range of possibilities rather than a single
estimate (as many people do when they gravitate to the medium scenario).

O How high will the waters get? The answer to this is unknown, but reasonable estimates can
be made of the range of possibilities.

O How often? Inundation (permanently converting current dry lands to water-covered lands)
will occur later, but floods (temporary covering by water) will grow with increasing storm
surge in coastal areas and increasing rain fall in all areas.

O What s the susceptibility of assets to flood damage? Is there open space to absorb
floodwaters? Are buildings built to be more or less susceptible to flood damage? What is
located on the first floors of buildings?

Tools for Assessing Local and Regional Damages

NOAA Digital Coast: http://coast.noaa.gov/slr/

The Infrastructure and Climate Network http://theicnet.org/?page id=46

(ICNet):

Hazus by FEMA: https://msc.fema.gov /portal /resources/hazus

COAST

Substantial Damage Estimator (SDE) by https: //toolkit.climate.gov /tool /substantial-

FEMA: damage-estimator

Surging Seas by Climate Central: http://sealevel.climatecentral.org/

University of Connecticut Guide to http://blog.circa.uconn.edu/2015/09/23 /interac

Interactive Mapping Tools of Sea Level tive-mapping-tools-for-sea-level-rise-and-storms-

Rise: a-review-and-user-guide/

Massachusetts Office of Coastal Zone http: //www.mass.gov/eea/docs/czm/stormsmar

Management: Sea Level Rise: t/slr-guidance-2013.pdf

Understanding and Applying Trends and
Future Scenarios for Analysis and Planning.

(pdf):

Maps of Sea Level Rise in New Hampshire http: //www.granit.unh.edu/Projects/Details?proj
Coast: ect id=264
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Appendix C includes brief descriptions of three computer-based tools for vulnerability analysis and
potential damage identification that local governments can use: HAZUS from FEMA; VAST, the
Federal Highway Administration’s new vulnerability analysis tool; and COAST, which has been used
in Maine, New Hampshire, Massachusetts, New York, and in other US regions.

3) Canwerecover fromdamages,for howlong, how much will it cost, and who will pay?

O Since floods are not new to New England neither is recovery. Most damages to buildings can
be fixed. But if climate change means that damages will be larger and more frequent, the
traditional reliance by vulnerable communities on Federally-backed insurance and Pubic
Assistance is becoming a less adequate option as storms increase in frequency and intensity
and cause great damage without prompting Presidential Disaster Declarations that allow
FEMA funding for recovery.

Using these questions we can answer the question “how big a problem do we have” by thinking of a
continuum from mostvulnerable to leastvulnerable.
Mostvulnerable:

O Large amounts of buildings and systems physically located in historically flooded areas and
in areas with the highest likelihood of being affected by climate change no matter which
range of possible damages is chosen.

O High concentration of businesses and the local economy in exposed areas such that floods
could result in long periods of reduced economic activity.

O Damages that make repairs of structures more expensive than removing structures. The
most vulnerable areas will be those where complete replacement will be cheaper than
repairing very soon.

O Existing public and private insurance that either does not cover flooding or covers
substantially less than the current value and thus reimbursement for damages will have to

depend on public funding.

O All of the above occurunder even the lowestlevel of possible changes in flooding resulting
from climate change.

Least vulnerable:

O Buildings that are set well back from rivers and shorelines with significant natural buffering
between the buildings and the water.

O Critical systems like transportation, water and sewer, or health care located outside exposed
areas so that any flooding would result in minimal disruptions.
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Appendix A: Climate Change Tools Resource Directory

New England

UNIVERSITY OF Environmental

usm SOUTHERN MAINE Finance Center
VW

Climate Adaptation Tools Resource Directory

New England Environmental Finance Center | February 2016
34 Bedford Street, P.0. Box 9300 | Portland, Maine 04104-9300, efc.muskie.usm.maine.edu | efc@maine.edu

Background and Purpose

A number of web-based and software tools have emerged in recent years to help local governments plan for climate adaptation and
mitigation in their communities. This resource guide profiles the best of these tools, broken out into categories. For each tool, we
specify the type of tool it is, its topical focus area, and a brief description of its purpose.

The categories of tools include:

Adaptation/mitigation modeling: Computer-based models incorporate mathematics and physical data to understand and
predict behavior. Mitigation models are used to understand the long-term risk and hazards of climate change to human life
and property.Adaptation models are used to understand how to adjust to climate change (including climate variability and
extremes) to moderatepotential damage, and to take advantage of opportunities, or to cope with the consequences.

Decision-making: Guides for possible paths of action or alternative paths with consequent tradeoffs.
Visualization: Visual representation of date, to aid decision making including maps, charts, tables, videos, etc.
Datasets: A collection of data records organized according to particular variables for computer processing.

Related resources: Any charts, tables, or information that helps people understand climate related data.
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Focus Areas:
1) ASSESSMENT OF REGIONAL DAMAGES
2) CLIMATEDATAAND NATURAL DISASTER IMPACT
3) COASTALSEA LEVELRISE
4) WATER QUALITY
5) PLANNING AND CONSERVATION
6) RISKAND VULNERABILITY ASSESSMENT

The Tools Resource Directory may also be accessed on the New England Environmental Finance Center’s website here.

Climate Adaptation and Resiliency Planning for New England Communities: First Steps and Next Steps
Page | 53


http://efc.muskie.usm.maine.edu/docs/Climate%20Adaptation%20Tools%20Directory-%20MS-June%202015.pdf

1 ) ASSESSMENT OF REGIONAL DAMAGES

Nameand Web  |Organization&  [Tool Type Focus Area [Website Description
Link Weblink

Vulnerability
Assessment

ScoringTool
VAST

Risk
Management

Strategies for
Coastal

Communities

ICNet Climate
Maps

Substantial

Damage
Estimator

Climate maps
andData

Federal
Highway
Administratio
n

US Army Corps
ofEngineers

Infrastructure
and Climate
Network

FYANT 2N

FEMA

NOAA climate.org

Decision
Support

Visualization
tooland model

Visualization
Tool

Decision
Support

Visualization
tool

Assessment
ofRegional
Damages

Assessment
ofRegional
Damages

Assessment
ofRegional
Damages

Assessment
ofRegional
Damages

Assessment
ofRegional
Damages

https: //www
fh
wa.dot.gov/e
nv
ironment/cli
mat
e change/ad
ap

http: //www.
nad.
usace.army.
mil
/CompStudy.
aspx

http: //theicn
et.o

rg/?page id=

A r

http: //toolki
t.cli
mate.gov /to
ol/s
ubstantial-da

age-estimato

The tool was developed to help State DOTs, MPOs, and
other organizations implement an indicator-based
vulnerability screen. An indicator-based screen is one
method for assessing vulnerability,and relies on two key
premises: 1) Vulnerability is a function of exposure,
sensitivity, and adaptive capacity.

2) Certain characteristics of assets can serve as indicators
of theirexposure, sensitivity.

The Coastal Hazards System (CHS) is a coastal storm
hazard data storage and mining system. It stores
comprehensive, high-fidelity, storm response computer
modeling results including climatology,surge, total water
currents and corresponding
statistics and epistemic
uncertainties of theprocesses are also stored, and the data

waves, and
Extremal

levels,
measurements.

The ICNet created a series of maps to illustrate the
projectedchanges in these precipitation and temperature
conditions in thenortheast U.S. as global mean temperature

AN arm

The Substantial Damage Estimator (SDE) 2.0 tool was
developed bythe Federal Emergency Management Agency
(FEMA) to assist stateand local officials in determining
"substantial damage" for residential and non-residential
structures. The tool can be used to assess flood, wind,
wildfire, seismic, and other forms of damage. It helps

communities  provide timely substantial damage

NOAA’s website climate.org provides climate data and
maps tovisualize climate.
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Organization & Tool Type
Weblink
Sea Level Rise: Massachussetts Decision
Understanding Office of Coastal Support

Applyving Trends  Zone Management

Future Scenarios
Analysis and
Planning

GRANIT - Maps of University of New Visualization
Sea Level Rise in  Hampshire and model
New Hampshire

2) CLIMATE DATA AND NATURAL DISASTER IMPACT

Landfire USGS Decision
Support,Model

Environment Environment Knowledge-

America’s America sharing

Weather Map
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Focus Area

Website

Assessment of http://www.

s.gov/eea/doc level rise, summarize the best available sea level rise

Regional
Damages

Assessment of

Regional
Damages

Climate data
and Natural
Disaster
Impact

Climate data
and Natural

Disaster
Impact

/czm/storms
rt/slr-guidanc
2013.pdf

http: //www.

nit.unh.edu/P
jects/Details?

oject id=264#

http: //www.

land fire.gov/

http://enviro

entamerica.or

/page/ame/hi
ng-close-hom
-global-warmi

g-fueling-extr
me-weather-a

Description

The study provides background information on local and

and provide general guidance in the selection and
level rise scenarios for coastal vulnerability assessments,
and decision making.

The impact of the higher 100-year flood elevations in
Series of ten maps that cover the NH seacoast, Piscataqua
and Great Bay. These maps show stillwater flood depths
for flood elevations of six feet, nine feet, and twelve feet
higher high water (MHHW). (MHHW is the average of
high water elevation of each tidal day; values are
NOAA))

The LANDFIRE Data Access Tool (LFDAT) is an ArcGIS
toolbardeveloped by the Rocky Mountain Research Station
and distributed by the Wildland Fire Management RD&A
Fuels and Fire EcologyProgram. The tool allows users to
interact with the LANDFIRE Data Distribution Site and
download LANDFIRE data directly from ArcMap.

The interactive extreme weather map shows
disasters in the United States over the last fiveyears and
stories of the people and communities who have endured
those disasters.
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Climate Adaptation and Resiliency Planning for New England Communities: First Steps and Next Steps Page | 56


http://environmentamerica.org/page/ame/hitting-close-home-global-warming-fueling-extreme-weather-across-us

StormsmartCoasts

Cakex - Climate
Adaptation
Knowledge
Exchange

Stormsmart Group

USFS Climate

Change
Resource

Center (CCRC)

-Climate Change
Information

USDA - Forest
Service Climate

Change
Resource

NorEaST

Stream
Temperature

Datalnventory

Center

NorEast Climate
Science Center —

University of
MA atAmbherst

Tool Type

Decision
Support,
Visualization

and knowledge

Sharing

Visualizati

onTool,
Model

Decision
Support,
Visualization
Tool, Model

Database,
Visualization
Tool

Focus Area

Climate data
and Natural
Disaster
Impact

Climate data
and Natural
Disaster

Climate data
and Natural
Disaster
Impact

Climate data
and Natural
Disaster
Impact

Website

http: //www
.cak
ex.org/tools

stormsmartc

oast.org/

http: //www
fsu
sda.gov/ccrc
yA

http: //wim.us

gs
.gov/NorEaST
yA

Description

The Tools section of CAKE directs you to the wealth of
toolsavailable online to help you process climate change
information and make adaptation decisions. Climate change
information can seemdaunting but there are a lot of
efforts underway to make it moremanageable. Within each
Tools entry, you can also find relatedCase Studies, Virtual
Library resources, and Directory entries in the green
sidebar; these links provide users with more detailed

Helps coastal professionals find and share information
on weatherand climate hazards.

A web-based, national resource that connects land
managers anddecision makers with useable science to
address climate change in planning and application.
Actively managing forests and other ecosystems so they
can adapt to climate change is a form of riskmanagement.
It can help to maintain the many benefits we receivefrom
ecosystems, and avoid future costs that might come from

Northeast Climate Consortium, provide scientific
information, tools,and techniques that managers and
other parties interested in land,water, wildlife and cultural
resources can use to anticipate, monitor,and adapt to

climate change in the Northeast region.
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Template for USDA - Forest Decision Climate data  http://www. The CCRC provides information about climate change

Assessing Service - Support, and Natural  tacc impacts onforests and other ecosystems, and approaches
Climate Change Climate Change Knowledge- Disaster imo.sgcp.ncs  to adaptation andmitigation in forests and grasslands. The
Impactsand Resource sharing Impact u.edu/ website compiles and creates educational resources,
Management Center climate change and carbon tools, video presentations,
Options literature, and briefings on management relevant topics,
(TACCIMO) ranging from basic climate change information todetails on

snecific manasement resnonses
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Name and Web Organization & Tool Type Focus Area |Website Description
Link Weblink

NEclimateUS.o
rg (NExUS)

Climate Change

Government of

Database

(Canada)

LMI-CliCKE
(Climate Change
Knowledge
Engine

Ecosystem
Indicator

Mapping Tool

Canada -
Natural
Resources
Canada

LMI CliCKE

The Gulf of Maine

Council on the

Marine

Climate
Services
Manoment
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Environment

Manoment

Knowledg
e-sharing

Decision
Support

Knowledg
e-sharing
tool

Knowledg
e-sharing

Knowledg
e-sharing

Climate data
and Natural
Disaster
Impact

Climate data
and Natural
Disaster
Impact

Climate data
and Natural
Disaster
Impact

Climate data
and Natural
Disaster
Impact

Climate data
and Natural
Disaster
Impact

necl

imateus.org/
ne xus/daps

http: //www.
nrca
n.gc.ca/envir
on

ment/resour

http://clicke.

Imi.

org/index.ph
Home

http: //www.

gulf
ofmaine.org/
2/

ing

ns- 2

https: //www

.na

nomet.org/p

ubli

cations-tools
cli

_ mate-service

NEclimateUS.org (a.k.a. 'NExUS') is a searchable online
databasethat provides a gateway to climate information
for the Eastern US,Atlantic Canada and the maritime region
known as the Northwest Atlantic. NExUS summarizes
available data, tools, plans and reports; climate-related

organizations; ongoing projects; and needs for climate

Presents knowledge on climate change impacts and
adaptation forCanadians. Contains scientific reports that
assess, critically analyze and synthesize the growing
knowledge base on the issue

Presents open-source data in a way that is accessible to
nonscientific leaders in the public and private sectors.
Contains resources to explore, analyze, evaluate, and
compare nearly 3,000scientific findings related to climate

The EcoSystem Indicator Partnership (ESIP) is a
committee of theGulf of Maine Council on the Marine
Environment. ESIP is developing indicators for the Gulf
of Maine and integrating regionaldata for a new
Web-based reporting system for marine ecosystem
monitoring. Activities of ESIP center on convening
regional practitioners in six indicator areas: coastal
development, contaminants and pathogens,

Manomet scientists work to identify the most effective and
promising solutions to climate change by synthesizing the
rapidly evolvingresearch on the interplay between climate
change and natural systems. Through engagement with a
diverse set of stakeholders including corporations,
governmental agencies, nonprofit organizations and private

. landowners we put this knowledge into practice and
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Name and Web Organization & Tool Type Focus Area |Website Description
Weblink

USGS Derived USGS

Downscaled

Climate

Climate The Climate

Reanalyzer Change Institute —
University of

Maine Futures

University of

Community

Mapper

Climate Wizard

Climate Data in

Northeastern
UnitedStates

Historic
Hurricane
Tracks

HAZUS

Maine &the
Maine’s
Sustainability

Solutions

The Nature
Conservan

cy

Cornell
UniversityNorth

east Regional
Climate Center

NOAA

FEMA

Visualizati
onTool,
Model
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onTool,
Model

Visualizati
onTool,
Model

Visualization
Tool

Visualization
tool

Visualization
tool

Model

Climate data
and Natural
Disaster

Climate data
and Natural
Disaster

Climate data
and Natural
Disaster
Impact

Climate data
and Natural
Disaster

Climate data
and Natural
Disaster
Impact

Climate data
and Natural
Disaster

Climate data
and Natural
Disaster
Impact

http://cida.us
gs
.gov /climate

71 L} " I
http://cci-re
anal yzer.org

http: //www.

mai
nelandusefut
ur

es.org/mapp

http: //www.

clim
atewizard.or

http: //www.n

rcc

.cornell.edu/

https://ww
W.CO

ast.noaa.gov

www.fema.g
ov/hazus

This web portal allowsvisualization and downloading of
future climate projections from a group of "statistically
downscaled" globalclimate models (GCMs).

Under development by the Climate Change Institute at the
Universityof Maine, this tool provides an intuitive platform
for visualizing a variety of weather and climate datasets

An interactive mapping tool that allows users to examine
current andfuture land use in their town, region, and
watershed. Focusis Maine.

Enables technical and non-technical audiences to access
leading climate change information and visualize the
impacts anywhere onEarth.

Northeast Regional Climate Center Daily
Observations, ClimateNorms, Precipitation, and
Extreme Precipitation

National Oceanic Atmospheric Administration Storms
for specificlocations, dates, storm details and reports

A nationally applicable standardized methodology, HAZUS
contains models for estimating potential losses from
earthquakes, floods and hurricanes. The tool uses
Geographic Information Systems (GIS) technology to
estimate physical, economic and social impacts ofdisasters.
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http://cida.usgs.gov/climate/derivative/
http://cida.usgs.gov/climate/derivative/
http://cida.usgs.gov/climate/derivative/
http://cida.usgs.gov/climate/derivative/
http://cida.usgs.gov/climate/derivative/
http://www.usgs.gov/
http://cida.usgs.gov/climate/derivative/
http://cida.usgs.gov/climate/derivative/
http://cida.usgs.gov/climate/derivative/
http://cida.usgs.gov/climate/derivative/
http://cida.usgs.gov/climate/derivative/
http://cci-reanalyzer.org/
http://cci-reanalyzer.org/
http://climatechange.umaine.edu/
http://climatechange.umaine.edu/
http://climatechange.umaine.edu/
http://climatechange.umaine.edu/
http://climatechange.umaine.edu/
http://climatechange.umaine.edu/
http://cci-reanalyzer.org/
http://cci-reanalyzer.org/
http://cci-reanalyzer.org/
http://www.mainelandusefutures.org/mapper/
http://www.mainelandusefutures.org/mapper/
http://www.mainelandusefutures.org/mapper/
http://www.mainelandusefutures.org/mapper/
http://umaine.edu/mitchellcenter/sustainability-solutions-initiative/
http://umaine.edu/mitchellcenter/sustainability-solutions-initiative/
http://umaine.edu/mitchellcenter/sustainability-solutions-initiative/
http://umaine.edu/mitchellcenter/sustainability-solutions-initiative/
http://umaine.edu/mitchellcenter/sustainability-solutions-initiative/
http://umaine.edu/mitchellcenter/sustainability-solutions-initiative/
http://umaine.edu/mitchellcenter/sustainability-solutions-initiative/
http://umaine.edu/mitchellcenter/sustainability-solutions-initiative/
http://umaine.edu/mitchellcenter/sustainability-solutions-initiative/
http://www.mainelandusefutures.org/mapper/
http://www.mainelandusefutures.org/mapper/
http://www.mainelandusefutures.org/mapper/
http://www.mainelandusefutures.org/mapper/
http://www.mainelandusefutures.org/mapper/
http://www.mainelandusefutures.org/mapper/
http://www.climatewizard.org/
http://www.nature.org/
http://www.nature.org/
http://www.nature.org/
http://www.nature.org/
http://www.climatewizard.org/
http://www.climatewizard.org/
http://www.climatewizard.org/
http://www.climatewizard.org/
http://www.nrcc.cornell.edu/
http://www.nrcc.cornell.edu/
http://www.nrcc.cornell.edu/
http://www.nrcc.cornell.edu/
http://www.nrcc.cornell.edu/
http://www.nrcc.cornell.edu/
http://www.nrcc.cornell.edu/
http://www.nrcc.cornell.edu/
http://www.nrcc.cornell.edu/
http://www.nrcc.cornell.edu/
http://www.nrcc.cornell.edu/
http://www.nrcc.cornell.edu/
http://www.nrcc.cornell.edu/
http://www.nrcc.cornell.edu/
http://www.nrcc.cornell.edu/
https://www.coast.noaa.gov/hurricanes/
https://www.coast.noaa.gov/hurricanes/
https://www.coast.noaa.gov/hurricanes/
http://www.noaa.gov/
https://www.coast.noaa.gov/hurricanes/
https://www.coast.noaa.gov/hurricanes/
https://www.coast.noaa.gov/hurricanes/
https://www.coast.noaa.gov/hurricanes/
https://www.coast.noaa.gov/hurricanes/
https://www.fema.gov/hazus
https://www.fema.gov/
http://www.fema.gov/hazus
http://www.fema.gov/hazus
http://www.fema.gov/hazus

3) COASTALSEA LEVELRISE

Name and Web  [Organization&  [Tool Type Focus Area |[Website Description
Link Weblink

NOAA Digital Coast Visualization

CanVis

SRL Viewer NOAA

SLAMM -Sea Warren

LevelAffecting Pinnacle

Marshes Model Consulting,
Inc.

Massachusetts State of

Office of Coastal Massachusetts —

Zone Energy and

Management’s Environmental

StormSmart Affairs

Coasts Program

Coastal Flood NOAA office of

Exposure Coastal

Mapper Management

Tool

Visualization
Tool

Model

Decision
Support

Visualization
Tool

Coastal
SeaLevel
Rise

Coastal
SeaLevel
Rise

Coastal
SeaLevel
Rise

Coastal
SeaLevel
Rise

Coastal
SeaLevel
Rise

http://coast.
noa
a.gov/digital
co

ast/tools/ca

http://coast.
noa

a.gov/slr/

http://warre
npin
nacle.com/pr
of/SLAMM

http: //www.
mas
s.gov/eea/ag
en
cies/czm/pr

ogr

[

http://coast.
noa
a.gov/digital
co
ast/tools/flo
od-exposure

An easy-to-use visualization tool that allows users to
“see” potentialcommunity impacts from coastal
development or sealevel rise.

Provides coastal managers and scientists with a
preliminary look atsea level rise and coastal flooding
impacts.

Simulates the dominant processes involved in wetland
conversionsand shoreline modifications during long-term
sea level rise.

Provides information, strategies, and tools to help
communities andpeople working and living on the coast
to address the challenges oferosion, flooding, storms, sea
level rise, and other climate change impacts.

Supports users undertaking a community-based approach
to assessing coastal hazard risks and vulnerabilities by
providing mapsthat show people, places, and natural
resources exposed to coastalflooding,
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http://coast.noaa.gov/digitalcoast/tools/canvis
http://coast.noaa.gov/digitalcoast/tools/canvis
http://coast.noaa.gov/digitalcoast/tools/canvis
http://coast.noaa.gov/digitalcoast/tools/canvis
http://coast.noaa.gov/digitalcoast/tools/canvis
http://coast.noaa.gov/digitalcoast/tools/canvis
http://coast.noaa.gov/digitalcoast/tools/canvis
http://coast.noaa.gov/digitalcoast/tools/canvis
http://coast.noaa.gov/slr/
http://www.noaa.gov/
http://coast.noaa.gov/slr/
http://coast.noaa.gov/slr/
http://coast.noaa.gov/slr/
http://warrenpinnacle.com/prof/SLAMM/
http://warrenpinnacle.com/prof/SLAMM/
http://warrenpinnacle.com/prof/SLAMM/
http://warrenpinnacle.com/prof/SLAMM/
http://warrenpinnacle.com/prof/SLAMM/
http://warrenpinnacle.com/
http://warrenpinnacle.com/
http://warrenpinnacle.com/
http://warrenpinnacle.com/
http://warrenpinnacle.com/prof/SLAMM
http://warrenpinnacle.com/prof/SLAMM
http://warrenpinnacle.com/prof/SLAMM
http://warrenpinnacle.com/prof/SLAMM
http://warrenpinnacle.com/prof/SLAMM
http://www.mass.gov/eea/agencies/czm/program-areas/stormsmart-coasts/
http://www.mass.gov/eea/agencies/czm/program-areas/stormsmart-coasts/
http://www.mass.gov/eea/agencies/czm/program-areas/stormsmart-coasts/
http://www.mass.gov/eea/agencies/czm/program-areas/stormsmart-coasts/
http://www.mass.gov/eea/agencies/czm/program-areas/stormsmart-coasts/
http://www.mass.gov/eea/agencies/czm/program-areas/stormsmart-coasts/
http://www.mass.gov/eea/agencies/czm/program-areas/stormsmart-coasts/
http://www.mass.gov/eea/agencies/czm/program-areas/stormsmart-coasts/
http://www.mass.gov/eea/agencies/czm/program-areas/stormsmart-coasts/
http://www.mass.gov/eea/
http://www.mass.gov/eea/
http://www.mass.gov/eea/
http://www.mass.gov/eea/
http://www.mass.gov/eea/
http://www.mass.gov/eea/
http://www.mass.gov/eea/
http://www.mass.gov/eea/
http://www.mass.gov/eea/agencies/czm/program-areas/stormsmart-coasts/
http://www.mass.gov/eea/agencies/czm/program-areas/stormsmart-coasts/
http://www.mass.gov/eea/agencies/czm/program-areas/stormsmart-coasts/
http://www.mass.gov/eea/agencies/czm/program-areas/stormsmart-coasts/
http://www.mass.gov/eea/agencies/czm/program-areas/stormsmart-coasts/
http://www.mass.gov/eea/agencies/czm/program-areas/stormsmart-coasts/
http://www.mass.gov/eea/agencies/czm/program-areas/stormsmart-coasts/
http://www.mass.gov/eea/agencies/czm/program-areas/stormsmart-coasts/
http://www.mass.gov/eea/agencies/czm/program-areas/stormsmart-coasts/
http://www.mass.gov/eea/agencies/czm/program-areas/stormsmart-coasts/
http://coast.noaa.gov/digitalcoast/tools/flood-exposure
http://coast.noaa.gov/digitalcoast/tools/flood-exposure
http://coast.noaa.gov/digitalcoast/tools/flood-exposure
http://coast.noaa.gov/digitalcoast/tools/flood-exposure
http://coast.noaa.gov/?redirect=301ocm
http://coast.noaa.gov/?redirect=301ocm
http://coast.noaa.gov/?redirect=301ocm
http://coast.noaa.gov/?redirect=301ocm
http://coast.noaa.gov/digitalcoast/tools/flood-exposure
http://coast.noaa.gov/digitalcoast/tools/flood-exposure
http://coast.noaa.gov/digitalcoast/tools/flood-exposure
http://coast.noaa.gov/digitalcoast/tools/flood-exposure
http://coast.noaa.gov/digitalcoast/tools/flood-exposure
http://coast.noaa.gov/digitalcoast/tools/flood-exposure
http://coast.noaa.gov/digitalcoast/tools/flood-exposure

Organization&  [Tool Type Focus Area |Website Description

Weblink
Surging Seas Climate Central Visualizati Coastal http://seale  Interactive map showing threats from sea level rise and
onTool, SeaLevel vel. storm surgeto all 3000+ coastal towns, cities, counties and
Model Rise climatecentr  states -See more
al.or at:http://sealevel.climatecentral.org/#sthash.G4qgXUqWK.
dpuf SEE

ALSOhttp://sealevel.climatecentral.org/responses/plans
for Plans Actions and Resources

USGS Sea USGS Visualization Coastal http://cegis.  Global climate datasets are available for population, land
LevelRise Tool SeaLevel usg cover, andelevation. The 30 arc-sec resolution of the data
Viewer Rise s.gov/sea lev are not sufficient toprovide details in local areas for
el results of global warming and theassociated melting of
rise.html icecaps. The data provide global trends ofrising water and

allow identification of broad areas where largenumbers of
people could be affected.

4) WATER QUALITY
Manuals and Maine Knowledg Water Quality http://www  Collection of manuals and guides: Buffers, Plant List,
Guidesto Reduce  Department of e-sharing .mai ConservationPractices, BMPs, Rain Collection, Roads,
Water Pollution Environmental ne.gov/dep/  Stormwater, Lakes & Streams
Protection lan
d/watershe
d/m

aterials.html
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http://sealevel.climatecentral.org/
http://www.climatecentral.org/
http://sealevel.climatecentral.org/
http://sealevel.climatecentral.org/
http://sealevel.climatecentral.org/
http://sealevel.climatecentral.org/
http://sealevel.climatecentral.org/
http://sealevel.climatecentral.org/#sthash.G4qXUqWK.dpuf
http://sealevel.climatecentral.org/#sthash.G4qXUqWK.dpuf
http://sealevel.climatecentral.org/responses/plans
http://cegis.usgs.gov/sea_level_rise.html
http://cegis.usgs.gov/sea_level_rise.html
http://cegis.usgs.gov/sea_level_rise.html
http://cegis.usgs.gov/sea_level_rise.html
http://cida.usgs.gov/climate/derivative/
http://cegis.usgs.gov/sea_level_rise.html
http://cegis.usgs.gov/sea_level_rise.html
http://cegis.usgs.gov/sea_level_rise.html
http://cegis.usgs.gov/sea_level_rise.html
http://cegis.usgs.gov/sea_level_rise.html
http://www.maine.gov/dep/land/watershed/materials.html
http://www.maine.gov/dep/land/watershed/materials.html
http://www.maine.gov/dep/land/watershed/materials.html
http://www.maine.gov/dep/land/watershed/materials.html
http://www.maine.gov/dep/land/watershed/materials.html
http://www.maine.gov/dep/
http://www.maine.gov/dep/
http://www.maine.gov/dep/
http://www.maine.gov/dep/
http://www.maine.gov/dep/
http://www.maine.gov/dep/land/watershed/materials.html
http://www.maine.gov/dep/land/watershed/materials.html
http://www.maine.gov/dep/land/watershed/materials.html
http://www.maine.gov/dep/land/watershed/materials.html
http://www.maine.gov/dep/land/watershed/materials.html
http://www.maine.gov/dep/land/watershed/materials.html
http://www.maine.gov/dep/land/watershed/materials.html

OpenNSPECT NOAA Model Water Quality http://coast. Enables users to investigate potential water quality
noa impacts fromdevelopment, other land uses, and climate
a.gov/digital  change.
co
ast/tools/op
enn spect
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http://coast.noaa.gov/digitalcoast/tools/opennspect
http://www.noaa.gov/
http://coast.noaa.gov/digitalcoast/tools/opennspect
http://coast.noaa.gov/digitalcoast/tools/opennspect
http://coast.noaa.gov/digitalcoast/tools/opennspect
http://coast.noaa.gov/digitalcoast/tools/opennspect
http://coast.noaa.gov/digitalcoast/tools/opennspect
http://coast.noaa.gov/digitalcoast/tools/opennspect
http://coast.noaa.gov/digitalcoast/tools/opennspect

5) PLANNING AND CONSERVATION

Nameand Web  |Organization&  [Tool Type Focus Area |Website Description
Link Weblink

Flood Resilience:

ABasic Guide for

Water and

Wastewater

Utilities

InVEST - Natural
Integrated Capital
Valuation of Project
Environmental

Services and

CommunityViz Place Ways

NatureServe Vista Nature Serve
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Knowledg
e-sharing

Model

Decision
Support,
Visualization
Tool

Decision
Support

Planning
and
Conservati
on

Planning
and
Conservati
on

Planning
and
Conservati
on

Planning
and
Conservati
on

epa.
gov /sites/pr
odu

ction/files/2
015

-08/docume

nts

http: //www.
hatu
ralcapitalpro
jec
t.org/InVEST

http://place
way
s.com/comm

unityviz

www.nature
ser

ve.org/vista

The U.S. Environmental Protection Agency (EPA) developed
thisguide to help drinking water and wastewater utilities
become moreresilient to flooding.1 In the approach, the
utility would examine the threat of flooding, determine
impacts to utility assets and
mitigation options.

identify cost-effective

A suite of software models used to map and value the
goods andservices from nature that sustain human life.

Provides an advanced-yet-accessible framework for
planners andcitizens to learn and make choices about
the future of places.

A free ArcGIS extension that automates advanced spatial
analysesto help users integrate conservation with many
types of planning, such as land use and natural resource
management, marine spatial planning and marine
protected areas, infrastructure and transportation, energy
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http://www.epa.gov/sites/production/files/2015-08/documents/flood_resilience_guide.pdf
http://www.epa.gov/sites/production/files/2015-08/documents/flood_resilience_guide.pdf
http://www.epa.gov/sites/production/files/2015-08/documents/flood_resilience_guide.pdf
http://www.epa.gov/sites/production/files/2015-08/documents/flood_resilience_guide.pdf
http://www.epa.gov/sites/production/files/2015-08/documents/flood_resilience_guide.pdf
http://www.epa.gov/sites/production/files/2015-08/documents/flood_resilience_guide.pdf
http://www.epa.gov/sites/production/files/2015-08/documents/flood_resilience_guide.pdf
http://www.epa.gov/sites/production/files/2015-08/documents/flood_resilience_guide.pdf
http://www.epa.gov/
http://www.epa.gov/sites/production/files/2015-08/documents/flood_resilience_guide.pdf
http://www.epa.gov/sites/production/files/2015-08/documents/flood_resilience_guide.pdf
http://www.epa.gov/sites/production/files/2015-08/documents/flood_resilience_guide.pdf
http://www.epa.gov/sites/production/files/2015-08/documents/flood_resilience_guide.pdf
http://www.epa.gov/sites/production/files/2015-08/documents/flood_resilience_guide.pdf
http://www.epa.gov/sites/production/files/2015-08/documents/flood_resilience_guide.pdf
http://www.epa.gov/sites/production/files/2015-08/documents/flood_resilience_guide.pdf
http://www.epa.gov/sites/production/files/2015-08/documents/flood_resilience_guide.pdf
http://www.epa.gov/sites/production/files/2015-08/documents/flood_resilience_guide.pdf
http://www.epa.gov/sites/production/files/2015-08/documents/flood_resilience_guide.pdf
http://www.epa.gov/sites/production/files/2015-08/documents/flood_resilience_guide.pdf
http://www.naturalcapitalproject.org/InVEST.html
http://www.naturalcapitalproject.org/InVEST.html
http://www.naturalcapitalproject.org/InVEST.html
http://www.naturalcapitalproject.org/InVEST.html
http://www.naturalcapitalproject.org/InVEST.html
http://www.naturalcapitalproject.org/InVEST.html
http://www.naturalcapitalproject.org/InVEST.html
http://www.naturalcapitalproject.org/InVEST.html
http://www.naturalcapitalproject.org/InVEST.html
http://www.naturalcapitalproject.org/
http://www.naturalcapitalproject.org/
http://www.naturalcapitalproject.org/
http://www.naturalcapitalproject.org/InVEST.html
http://www.naturalcapitalproject.org/InVEST.html
http://www.naturalcapitalproject.org/InVEST.html
http://www.naturalcapitalproject.org/InVEST.html
http://www.naturalcapitalproject.org/InVEST.html
http://www.naturalcapitalproject.org/InVEST.html
http://www.naturalcapitalproject.org/InVEST.html
http://placeways.com/communityviz/
http://placeways.com/
http://placeways.com/communityviz
http://placeways.com/communityviz
http://placeways.com/communityviz
http://placeways.com/communityviz
http://placeways.com/communityviz
http://www.natureserve.org/conservation-tools/natureserve-vista
http://www.natureserve.org/
http://www.natureserve.org/vista
http://www.natureserve.org/vista
http://www.natureserve.org/vista

Legislative Georgetown Decision Planning http://www. Developed by the Georgetown Climate Center, this

Tracker Climate Center Support and geo website tracksfederal legislation that affects adaptation,
Conservati rgetownclim  energy, greenhouse gas emissions, and transportation
on ate policies. The Center also analyzes key legislation and

.org/federal- identifies how pending bills could impact existing state
act policies and programs.

ion/legislati

ve-tracker
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http://www.georgetownclimate.org/federal-action/legislative-tracker
http://www.georgetownclimate.org/federal-action/legislative-tracker
http://www.georgetownclimate.org/
http://www.georgetownclimate.org/
http://www.georgetownclimate.org/
http://www.georgetownclimate.org/federal-action/legislative-tracker
http://www.georgetownclimate.org/federal-action/legislative-tracker
http://www.georgetownclimate.org/federal-action/legislative-tracker
http://www.georgetownclimate.org/federal-action/legislative-tracker
http://www.georgetownclimate.org/federal-action/legislative-tracker
http://www.georgetownclimate.org/federal-action/legislative-tracker
http://www.georgetownclimate.org/federal-action/legislative-tracker
http://www.georgetownclimate.org/federal-action/legislative-tracker
http://www.georgetownclimate.org/federal-action/legislative-tracker

6) RISKAND VULNERABILITY ASSESSMENT

Nameand Web  |Organization&  [Tool Type Focus Area [Website Description
Link Weblink

SoVI - Social
Vulnerability

Index

Coastal
Resilience 2.0

Risk Mapping,
Assessment

andPlanning
(RiskMAP)

RAINE Database

Hazard and
Vulnerability
Research
Institute

Coastal
Resilience -The

Nature
Conservancy

FEMA

EPA

Adaptation
Database

and
Planning

ICLEI Local
Governments
for

Sustainability

Visualization
Tool

Visualizatio
nTool,
Decision
Support,

Decision
Support,
Visualization
tool

Knowledg
e-sharing

Decision
Support,Model

Risk and
Vulnerabil
ity
Assessme
nt

Risk and
Vulnerabil
ity
Assessme

nt

Risk and
Vulnerabil
ity
Assessme
nt

Risk and
Vulnerabil
ity
Assessme
nt

Risk and
Vulnerabil
ity

Assessme

WWW.SOVius
.org

http: //www.

coa
stalresilienc
€.0 rg

http: //www.

fem

ap

pINg-asSess

http: //www.

epa.
gov /raine

http: //www.

iclei

usa.org/tool
s/adapt

Assesses the social vulnerability of U.S. counties to
environmental hazards. It shows where there is uneven
capacity for preparedness and response and where
resources might be used most effectively to reduce the
nre-existing vulnerahilitv.

Tools and apps to assesses vulnerability to coastal
hazards including current and future storms and sea level
rise scenarios.

FEMA is working with federal, state, tribal and local
partners acrossthe nation to identify flood risk and help
reduce that risk through theRisk Mapping, Assessment and
Planning (Risk MAP) program.

The Resilience and Adaptation in New England (RAINE)
database isa collection of vulnerability, resilience and
adaptation reports, plans and webpages at the state,
regional and community level.

Walks users through the process of assessing your
vulnerabilities, setting resiliency goals, and developing
plans that integrate intoexisting hazard and comprehensive
planning efforts.
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http://webra.cas.sc.edu/hvri/products/sovi.aspx
http://webra.cas.sc.edu/hvri/products/sovi.aspx
http://webra.cas.sc.edu/hvri/products/sovi.aspx
http://webra.cas.sc.edu/hvri/products/sovi.aspx
http://artsandsciences.sc.edu/geog/hvri/front-page
http://artsandsciences.sc.edu/geog/hvri/front-page
http://artsandsciences.sc.edu/geog/hvri/front-page
http://artsandsciences.sc.edu/geog/hvri/front-page
http://artsandsciences.sc.edu/geog/hvri/front-page
http://artsandsciences.sc.edu/geog/hvri/front-page
http://www.sovius.org/
http://www.sovius.org/
http://www.sovius.org/
http://coastalresilience.org/
http://coastalresilience.org/
http://coastalresilience.org/
http://coastalresilience.org/
http://coastalresilience.org/
http://coastalresilience.org/
http://coastalresilience.org/
http://coastalresilience.org/
http://www.coastalresilience.org/
http://www.coastalresilience.org/
http://www.coastalresilience.org/
http://www.coastalresilience.org/
http://www.coastalresilience.org/
http://www.fema.gov/risk-mapping-assessment-and-planning-risk-map
http://www.fema.gov/risk-mapping-assessment-and-planning-risk-map
http://www.fema.gov/risk-mapping-assessment-and-planning-risk-map
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Flood Insurance FEMA Decision Risk and https://msc.f The official maps of communities on which FEMA has

Rate Maps Support, Vulnerabil em delineated both the special hazard areas and the risk
(FIRMs) Visualization ity a.gov/portal  premium zones applicableto the community.

and knowledge Assessme

sharing nt
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Name and Web Organization & Tool Type Focus Area |Website Description
Weblink

Sea Level
Rise

Explorer

Northeastern

Climate Impactss

Assesment

(NECIA)

Cornell

Precipitation
Atlas

Global Warming
Art

Union of
Concerned
Scientists (UCS)

Cornell University

Connecticut Department of

CoastalHazards Energy and

Mapping Tool Environmental
Protection,UCO
NN

Forest The Northern

Adaptation

Climate Change

Response
Network

Instituteof Applied
Climate Science

(NIACS)

Visualization

tooland model

Knowledg
e-sharing

Visualization
Tool

Visualization
Tool

Decision
Support

Risk and
Vulnerabil
ity
Assessme
nt

Risk and
Vulnerabil
ity
Assessme
nt

Risk and
Vulnerabil
ity
Assessme
nt

Risk and
Vulnerabil
ity
Assessme
nt

Risk and
Vulnerabil
ity
Assessme
nt

glob

alwarmingar
tc

om/wiki/Spe
cial

http: //www.
ucs
usa.org/glob
al
warming/sci
enc

e and impact
S

http: //preci

p.ea
s.cornell.edu

L

http://cteco
app
1l.uconn.edu
/ct
coastalhazar
ds

http: //www.
fore

stadaptation.
org/
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The Sea level Rise Explorer allows to explore the regions
of the Earth that are most vulnerable to sea level rise. The
sea level data appearing in the maps is based primarily
onversion 2 of NASA'sShuttle Radar Topography
Mission(SRTM), with post-processing by CGIARto fill-in
voids using data from other sources.

A web-based database 'Northeast Climate Data' can be
accessed from the website. This database provides
registered users with freeaccess to most of the climate data
generated for the NECIA project, including projected
changes this century in temperature, precipitation, relative
humidity, snow cover, and more that can beexpected in

the Northeast under higher and lower emissionscenarios.

An interactive web-based tool for extreme precipitation
analysis inNew Yorkand New England

The Connecticut Coastal Hazards Viewer is an online
mapping tool designed to allow users access to several
pertinent suites of data forcoastal Connecticut. Presented
here are data representing sea levelrise, high-resolution
coastal elevation, hurricane storm surge, coastalerosion,
and environmental observations such as tides, water

The Framework is a collaborative, cross-boundary
approach amongscientists, managers, and landowners to
incorporate climate change considerations into natural
resource management. It provides anintegrated set of tools,

partnerships, and actions to support climate-informed

. conservation and forest management.
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or

science/cli

ma

te-change/cc

EPA’s National Stormwater Calculator (SWC) is a desktop
application that estimates the annual amount of rainwater
and frequency of runoff from a specific site anywhere in
the United States (including Puerto Rico). Estimates are
based on local soil conditions, land cover, and historic

LID is an approach to land development (or
re-development) that works with nature to manage
stormwater as close to its source as possible. LID
employs principles such as preserving and recreating
natural landscape features, minimizing effective
imperviousness tocreate functional and appealing site

Developed by EPA, this software tool assists drinking water
and wastewater utility owners and operators in
understanding potential climate change threats and in
assessing the related risks at theirindividual utilities.

Identifies plant and animal species that are particularly
vulnerable tothe effects of climate change. By enabling
those responsible formanaging lands toassess species’
relative vulnerability—as well asthe relative importance of
factors contributing to such assessments—the Index can
help them prioritize management strategies for climate
change adaptation and develop actions thatincrease the
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Appendix B: Climate Change Adaptation Guidelines Directory

New England

UNIVERSITY OF Environmental

usm SOUTHERN MAINE Finance Center
B P, S, N

Climate Adaptation Guidelines Resource Directory

New England Environmental Finance Center, February,2016
34 Bedford Street, P.0.Box 9300 | Portland, Maine 04104-9300, efc.muskie.usm.maine.edu | efc@maine.edu

Background and Purpose

This resource directory is a collection of climate adaptation planning process guidelines from various communities in the US,
Canada and EU. These resources can be useful to communities who wantto see examples of the process other communities
developed to address local climate adaptation, mitigation, and resilience programs, and gives them guidance on how to begin
developing their own unique plans.

Each guideline has a geographic area of focus, the source, a brief description of the guideline content, and an assessment of the
guideline’s level of difficulty of use in a climate adaptation planning process.

This resource guide is a work in progress, and we are constantly updating and refining it with important emerging tools.

The Guidelines Resource Directory may also be accessed on the New England Environmental Finance Center’s website here.
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Name of Guideline

Area of Focus

Website/URL

Description

Adaptation Tool Kit: Sea-Level

Rise and Coastal Land Use

Preparing for Climate Change:

A Guidebook for Local,
Regional and State
Governments

Tools for Coastal
Climate Adaptation
Planning

LMI-CliCKE (Climate
Change Knowledge
Engine)

Legal guidance
to
communities

Process guidance

Process guidance

Process guidance

Decision Support

Decision Support

Decision
Support,
Knowledge-shar
ing tool

Knowledge-shar
ing tool
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http: //www.georgetowncl
imate.
org/sites/www.georgeto
wnclim

P 1Ay o ~

http: //cses.washington.ed
u/db/
pdf/snoveretalgb574.pdf

http: //www.natureserve.
org/sit
es/default/files/publicati
ons/file
s/ebm-climatetoolsguide-
final. pdf

http://clicke.lmi.org/ind

ex.php/ Home

The Adaptation Tool Kit explores 18
different land-use tools that can be used
to preemptively respond to the threats
posed by sea-level rise.

The guidebook is designed to help local,
regional, and state governments prepare
for climate change by recommending a
detailed, easy-to-understand process for
climate change preparedness based on
familiar resources and tools.

The purpose of the guide is to provide the
information necessary for coastal natural
resource managers and community
planners to select appropriate tools for
their projects. The guide focuses on
spatially explicit  solutions for
climate-related planning.

The tool for the easy consumption of
climate change data. The tool combines
open-source semantic web technology
and data fromthe public domain in a way
that is accessible to nonscientific leaders
in the public and private sectors
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