

















case where the skillful use of adaptation tools and planning, coupled with stakeholder engagement in the drafting
of a set of options to deal with increasing water scarcity, could have been utilized to anticipate and identify many
of the issues that are now plaguing the project, with compromises, alterations or alternatives to the plan worked

out in advance.

STEPS FOR ADAPTATION PLANNING

The CRIiSTAL methodology starts with the gathering of local historical climate data as well as the likely affects of
different climate change scenarios on the livelihoods of those living and working in the area. This helps build a
context for decision-making that is inclusive of stakeholder opinions early on in the planning process and which
avoids the pitfalls of crafting unilateral proposals from siloed agencies or interests. This expanded context, in turn,
allows for a more holistic and rich picture to be created outlining all of the risks and vulnerabilities that a
community like Prescott might face in the face of extended drought conditions—not just from a scarcity of water—

how they interrelate, and their impacts on all of the stakeholders involved.

Below is a chart showing how a community assessment is structured using the CRIiSTAL tool, and how it can be

used to identify risks as well as establish projects or policies that increase adaptive resilience.

MODULE 1 MODULE 2

Planning and managing projects for adaptation

Synthesizing information on climate & livelihoods

Question 1:

What is the climate

context for the project

area?

=  What are the
anticipated impacts of
climate change?

=  What are the current
climate-related
hazards affecting the
project area?

=  What are the impacts
of these hazards?

=  What coping
strategies are used to
deal with these
impacts?

Question 2:

What is the livelihood

context?

=  Which resources are
important to local
livelihoods?

=  How are these
resources affected by
climate-related
hazards?

. How important are
these resources to
coping strategies?

Question 3:

What are the impacts of

project activities on the

following?

= Livelihood resources
that are vulnerable to
climate risks

= Livelihood resources
that are important to
coping

= Arethe impacts
positive, negative or
neutral?

Question 4:

How can project activities

be adjusted to reduce

vulnerability and enhance

adaptive capacity?

= Maximize positive
impacts

= Minimize negative
impacts

= |dentify synergies and
barriers to
implementing project
adjustments

Approaching the water scarcity problem using this approach, the Prescott City AMA could have established a more

sustainable plan that sought to build resilience and self-sufficiency into their community while addressing more
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than just the water scarcity issue. Could building codes, for example, be changed to require highly water efficient
appliances and infrastructure in all new buildings, as well as incentive programs instituted to retrofit all existing
structures with water saving toilets, sinks and showerheads (leading to more local jobs)? Could a network of
catchment basins or small reservoirs, or gray water systems, be placed throughout the AMA communities to be
used for irrigation, lessening the draw on potable water supplies? Or could fossil fuel power plants requiring
massive amounts of cooling water be replaced with clean energy installations throughout the area, thereby

diverting water use from energy production to more sustainable community development?

Engaging local stakeholders in the process of adaptation planning—leveraging the “wisdom of the crowd” in the
development of alternatives and solutions specific to each community— could be an important growth industry

moving into the future.

CONCLUSION

Measuring vulnerability to, and adaptive strategies for, a wide array of climate change risks will become
increasingly important and sought-after skills in the years ahead, and mastering the technologies and tools to help
communities around the world mitigate or adapt to these changes offer numerous opportunities. Whether
working for an NGO, government agency, or a for-profit enterprise, developing the business case and cost-benefit
analyses for a range of possible responses to climate risks is important, as well as challenging work. Thousands of
consultants will likely be needed to work with communities in the years ahead. In addition, new regenerative and
restorative technologies, and the companies that develop them, will need to be developed and grown to a scale

that can make a difference.
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CLIMATE CHANGE / VULNERABILITY AND ADAPTATION STUDIES, PAPERS AND TOOLS

There are an increasing number of studies, white papers and tools available to assist communities and local
governments identify, mitigate and adapt to the consequences of climate change in their communities. Listed

below is a sampling of these resources, and a more complete list appears in the Appendix.

COMMUNITY-BASED RISK SCREENING TOOL — ADAPTATION & LIVELIHOODS (CRISTAL)

A project planning and management tool (Excel-based) that seeks to help project planners and managers integrate
risk reduction and climate change adaptation into community-level projects. CRiSTAL was developed in response
to the outcomes of Phase 1 of the Livelihoods and Climate Change project, which examined how ecosystem
management and restoration (EM&R) or sustainable livelihoods (SL) projects reduced community vulnerability to

climate stress. CRIiSTAL can be used by local communities, project planners and project managers.

www.iisd.org/publications/pub.aspx?id=854 /

http://www.preventionweb.net/english/professional/publications/v.php?id=13197

WEADAPT WEB PORTAL

A climate change/adaptation tool created in partnership with Google that utilizes GoogleEarth GIS technology.

Also, the weADAPT Wiki is valuable as a clearinghouse of adaptation information.

http://www.weadapt.org

http://wikiadapt.org/index.php?title=Guide to Adaptation Tools

http://www.weadapt.org/wiki/An_introduction to adaptation

http://wikiadapt.org/index.php?title=The Climate Change Explorer Tool

CALADAPT

The Project to Visualize Climate Change Risk and Adaptation Options in California Using Google Earth

http://www.climatechange.ca.gov/visualization/index.html

STOCKHOLM ENVIRONMENT CENTER (SEI)

Adaptation Tools Section with links to WEAP, LEAP and REAP software.

http://sei-international.org/index.php/tools

THE PEW CENTER ON GLOBAL CLIMATE CHANGE

Assessing the Benefits of Avoided Climate Change: Cost-Benefit Analysis and Beyond
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http://www.pewclimate.org/events/2009/benefitsworkshop

SIMCLIM, TRAINCLIM, AND PLANTGRO
Commercially designed and available tools for climate change risk and adaptation assessment.

http://www.climsystems.com/

COPENHAGEN CONSENSUS CENTER

A comprehensive compendium of research papers, videos and current thinking on the subject of climate change,

adaptation and mitigation.

http://fixtheclimate.com/component-1/the-solutions-new-research/adaptation/

PROVENTION CONSORTIUM

Primarily focused on developing countries, the ProVention Secretariat was hosted initially by the World Bank in

Washington DC and since 2003 has been hosted by the International Federation of the Red Cross and Red Crescent

Societies in Geneva. Their methods for determining risk assessment and the white papers they have produced on

tools like cost-benefit assessment methodology can be used in any region.

http://www.proventionconsortium.org/?pageid=32&projectid=13

USEPA COASTAL VULNERABILITY AND ADAPTATION TOOLS

Resources for assessing risks and vulnerabilities in coastal communities.

http://www.epa.gov/cre/vulnerability.html

NOAA COASTAL CLIMATE ADAPTATION TOOLS AND RESOURCES

Resources for state and local officials to research what is being done in other communities.

http://community.csc.noaa.gov/climateadaptation/

CLIMATE ADAPTATION KNOWLEDGE EXCHANGE (CAKE)

Launching in Summer 2010

A site that will be dedicated to exchanging information about adaptation information, strategies and case studies.

A place to network, connect, and build community with others concerned with adaptation.

http://www.cakex.org/
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U.S. DEPARTMENT OF THE INTERIOR CLIMATE CHANGE — ADAPTATION AND DECISION
SUPPORT TOOLS

http://www.doi.gov/whatwedo/climate/adaptation.cfm

U.S. GLOBAL CHANGE RESEARCH PROGRAM

Research findings on the impacts of climate change, with some adaptation strategies.

http://www.globalchange.gov/component/content/article/67-themes/153-our-changing-planet

THE AMICA ADAPTATION TOOL

A European-based project to develop local and regional strategies that adopt a comprehensive approach to climate

change.

http://www.amica-climate.net/adaptation _tool.html

BUSINESS AREA CLIMATE IMPACTS ASSESSMENT TOOL (BACLIAT)

The UKCIP Business Areas Climate Impacts Assessment Tool (BACLIAT) is a starting point for exploring the
implications of climate change on a particular organization or sector. It comprises a simple checklist for assessing
the potential impacts of climate change under the following generic headings: logistics, finance, markets, process,

people, premises and management implications.

http://www.ukcip.org.uk/index.php?id=82&option=com_content&task=view

NOTTINGHAM DECLARATION ACTION PACK (NDAP)

Website providing support to local authorities drawing up Action Plans to tackle climate change. It is structured
into five project management stages with council roles divided into: corporate functions; service provider and

community leader, and covers both adaptation and mitigation.

http://www.energysavingtrust.org.uk/nottingham/Nottingham-Declaration/Developing-an-Action-Plan
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APPENDIX

There is a wealth of information and research available on the subjects of climate change vulnerability and
adaptation. Much of the information is not current, but can be useful nonetheless when developing strategies for
community resiliency. The summary below is reproduced verbatim from a paper published in 2007 outlining the
results of a workshop on climate change adaptation tools. The workshop was sponsored by the International

Institute for Sustainable Development, the World Bank, and the Institute for Development Studies.

SUMMARY OF CLIMATE ADAPTATION TOOLS

Current information generation and database tools provide a wide variety of audiences with climate and
vulnerability related information. For the most part, the information is open source and provides analysis across a
wide variety of sectors and scales. These are not decision-making tools but rather provide donors, governments
and NGOs with inputs that could be utilized for risk management and adaptation management processes. This
category ranges from those databases that utilize Global Circulation Modeling (GCM) (eg. PRECIS) as well as
general vulnerability and adaptation data (eg. NAPA Platform).

PRECIS - PROVIDING REGIONAL CLIMATES FOR IMPACTS STUDIES - UK MET OFFICE HADLEY CENTRE

This tool provides climate impact assessments in developing country contexts that are freely available to numerous
users. The tool uses GCM (GCM) to provide grid-scale averages of spatio-temporal hydro-climatic state variables as
well as soil hydrology and thermodynamics, and some vegetation dynamic variables. The tool is applicable to
multiple scales, sectors and levels of screening but is limited fine/point scale information.

More information: http://precis.metoffice.com/

VULNERABILITY MAPPING AND IMPACT ASSESSMENT — ILRI, TERI, ACTS, CIAT

This tool utilizes GCM outputs, agriculture systems and land use data, GIS and vulnerability data and aims to
provide donors (and in the future governments and NGOs) with information on key characteristics in the
agriculture sector at the national level. The tool identifies vulnerable populations ("hotspots"), and, in the second
phase, assesses climate change impacts and costs and benefits of potential adaptation options. At present the tool
is limited to Sub-Saharan Africa and omits other key non-agricultural impacts.

More information: http://www.dfid.gov.uk/research/mapping-climate.pdf

SERVIR CLIMATE CHANGE MAPPING TOOL - USAID, NASA, CATHALAC, IAGT

This web-based tool is intended to assist users of the USAID Climate Adaptation Guidance Manual to instantly
access climate information needed to adaptation projects. The tool is an open platform that is applicable to

multiple sectors and is available to various users. The current version focuses on Mesoamerica and is used by
Central American disaster planners, TV weather reporters, cruise ship operators, and resource managers, and
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others.

More information: http://www.servir.net/

STATISTICAL DOWNSCALING MODEL (SDSM) — ENVIRONMENT AGENCY, UK

Although not presented at the workshop, this tool’s applicability as a quantitative information provider is
applicable to many of the approaches presented at the workshop. This computer-based information tool is open-
source and is aimed at donors, governments and impact assessors. The tool provides daily, transient, climate risk
information for impact assessment over the 1961-2100 time horizon and has been primarily used for water
resource management, though is applicable to multiple sectors. After calibration of data, the tool provides rapid
assessments to assist impacts and adaptation analysis.

More information: www.sdsm.org.uk

CLIMATE ANALYSIS INDICATORS TOOL - WRI

A vulnerability and impacts component of CAIT forms part of this a much wider tool-kit of country-level data on
climate change, particularly on greenhouse gas emissions. The database includes information on historical impacts,
particularly from disaster events, as well as a range of human development indices. CAIT permits manipulation of
this data on a country by country basis, including cross-referencing to mitigation-related data.

More information: http://cait.wri.org/

NAPA PLATFORM - UNITAR

The National Adaptation Program of Action (NAPA) platform is aimed at providing informational support to NAPA
country teams, implementing agencies (UNDP, UNEP and World Bank), vulnerability and adaptation experts, and
other partners providing NAPA technical assistance. It aims to facilitate the delivery of technical assistance to
NAPA teams formulating their NAPA documents, particularly with regards to the synthesis of existing vulnerability
and adaptation information, and the formulation of relevant adaptation projects profiles. It provides multi-sectoral
information aimed at the program and project level for Least Developed Countries within the NAPA process.

More information: www.napa-pana.org

CLIMATE ENVELOPES/ADAPTATION RISK SCREENING PLATFORM (CIEAR) - SEI

This open platform is a work in progress, with the intention to include a collection of software tools (e.g., risk
mapping, MCA), data bases (e.g., criteria, adaptation actions), guidance, examples/prototypes and
communications. It is intended to support analysts who advise a range of final users in multiple sectors at multiple
scales. The risk modules tend to focus on fairly immediate links between climate episodes and trends and impacts
affecting environmental services, economic activities and livelihoods. The tool platform will be designed to clarify
choices in decision-making and not prescribe perfect solutions to specific risks. It has adopted a social learning and
process approach to adaptation planning and decision-making that incorporates project details, vulnerability data
and stakeholder engagement.

More information: www.sei.se/oxford/
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COMPUTER-BASED DECISION TOOLS

Computer-based decision tools are primarily intended to assist donors to identify climate related risks and
adaptation options based on project/program inputs. These tools typically include social vulnerability information
and assist donors in establishing priorities as well as include economic analysis as part of the decision-making
process. These tools are designed to incorporate various forms of data as well as inputs from various stakeholders.
Whereas CRiSTAL is aimed at project-level decision-making, the SEI platform will be applicable across scales. The
advantage of these models is that they allow program staff to easily navigate the platform and are thus more
hands on, relying less on “expert advice”.

CRISTAL - 1ISD, IUCN, SEI, INTERCOOPERATION

This project-based tool is aimed at numerous users and is currently being piloted for Nicaragua, Mali, Tanzania and
Sri Lanka in sectors such as agriculture, water resource management, infrastructure, and natural resource
management. The tool requires detailed project inputs and vulnerability data. The tool delivers vulnerability and
livelihood profiles as well as details for project modification. A parallel tool is being planned which aims to focus on
the project portfolio side which would be intended to help program managers integrate adaptation concerns into
their project portfolio at the strategic planning level.

More information: www.iisd.org/security/es/resilience/climate phase2.asp

ADAPT - WORLD BANK

This computer-based tool is multi-sectoral and currently being tested in South Asia, soon expanding to a focus on
Sub-Saharan Africa. The tool undertakes a sensitivity analysis for specific projects and flags activities that are
sensitive to climate change as well as gives advice on adaptation activities. The tool utilizes project location and
activity information that are screened through a project activity sensitivity matrix based on GCM data. The tool
does not utilize specific vulnerability data or adaptation at the sectoral level. ADAPT is not explicitly a decision-
making tool and does not address sensitivities at the program level.

More information: www.worldbank.org/climatechange

ADAPTATION WIZARD — UK CLIMATE IMPACTS PROGRAM (UKCIP)

The Adaptation Wizard is a web-based tool that is designed to take help users gain a basic understanding of
climate change as well as integrate climate risks into their decision-making. It is a high-level, generic tool that is
valuable to newcomers to the climate change issue, as well as those who are preparing to adapt. The tool is
specifically aimed at the UK context. It is more a decision-support than decision-making tool, and plays a valuable
awareness-raising and educational role. The tool does walk users through an economic analysis of adaptation
options and scenarios.

More information: http://www.ukcip.org.uk/resources/tools/adapt.asp

ADAPTATION/RISK MANAGEMENT PROCESSES
Adaptation/risk management processes include those tools that have been developed by specific international aid

agencies intended to screen projects/program and/or develop policy priorities. As a result, they are tailored
toward the specific decision-making processes of the donor organization. Similar to computer-based decision tools,
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they rely on detailed program/project inputs though they also facilitate greater stakeholder information. Typically

these processes rely on expert advice from their respective climate change departments or outside consultants.
They tend to rely more heavily on qualitative inputs while also incorporating climate science information. Some

tools incorporate economic analyses where the information is available or where applicable. On the whole, these

processes take longer than computer-based decision tools but are more thorough in their analysis, providing
tailored recommendations for disaster risk reduction and adaptation.

CLIMATE QUICK SCANS - DGIS, THE NETHERLANDS

This paper/process based tool is aimed at donors (particularly DGIS) applicable to multiple sectors. This “quick and

dirty” process draws on expert advice to screen programs/projects in order to establish adaptation priorities and

raise awareness about climate risks with partner countries. The project draws on various inputs including
project/program details, stakeholder engagement and varying levels of vulnerability data. More information:

www.nlcap.net

PREPAREDNESS FOR CLIMATE CHANGE - RED CROSS/RED CRESCENT

This paper/process based tool is aimed at primarily at local Red Cross/Crescent societies in order to assess key
climate change related risks facing vulnerable people in the country and programs of the national society. The
tools draw on RC project details, national staff and the use of RC vulnerability data in order to set priorities for
follow-up, including modifications to existing programs, and to strengthen local capacity in addressing climate-
related risks. The tool is primarily aimed at disaster management, health and the water & sanitation sectors.

More information: www.climatecentre.org

ADDITIONAL RESOURCES FOR ADAPTATION AND VULNERABILITY

COASTAL VULNERABILITY AND ADAPTATION TOOLS

http://www.epa.gov/cre/vulnerability.html

The following resources are available to coastal resource managers seeking to assess risks and vulnerabilities in
planning for climate change impacts.

= Risk and Vulnerability Assessment Tools

= Planning Tools

= Examples of Vulnerability Assessments for Coastal Areas
= State Coastal Atlases

RISK AND VULNERABILITY ASSESSMENT TOOLS

Software, data, and methodologies for assessing the vulnerability of areas to weather and storm-related stressors

will likely prove useful for assessing future climate change impacts.

FEMA HAZUS Software

HAZUS is risk assessment software for analyzing potential losses from floods, hurricane winds and other disasters.
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In HAZUS, current scientific and engineering knowledge is coupled with the latest geographic information systems
(GIS) technology to produce estimates of hazard-related damage before, or after, a disaster occurs.

NOAA Coastal Climate Adaptation

This site provides state and local officials with a place to share what they are doing in terms of adaptation, to see

what others are doing, and to find basic climate change information useful for outreach efforts. The site includes
an interactive forum in addition to a wide range of resources on climate change impacts and adaptation.

NOAA Coastal Risk Atlas

Data provided within the Coastal Risks Atlas include acquired model outputs of hazards such as storm surge,

maximum winds, and inland flooding. Demographic data help in locating vulnerable populations. The Atlas also
provides mapping, assessment tools, and other information.

NOAA Risk and Vulnerability Assessment Tool

This website provides tools and methods to assist in completing vulnerability assessments. The website provides

instruction on how to use the Community Vulnerability Assessment Tool, interactive mapping data, a community
rating system, and a storm surge visualization tool.

PLANNING TOOLS

These decision support tools can be used to assess future potential climate changes and their impacts.
Coastal Resilience Long Island

This project has developed an interactive online Future Scenarios Mapper, a decision support tool that allows users
to characterize current conditions and visualize the ecological, social, and economic impacts of reasonable future
flooding scenarios.

NCAR MAGICC and SCENGEN Tools

These coupled, user-friendly interactive software suites allow users to investigate future climate change and its

uncertainties at both the global-mean and regional levels.
NOAA Climate Attribution Toolbox
Climate attribution attempts to explain evolving climate conditions and to assess their impacts at the regional or

local levels.
NOAA Habitat Priority Planner
The Habitat Priority Primer was designed with the local planner, coastal conservation group, and the coastal

manager in mind. The Primer is a spatial decision support tool that helps users prioritize important areas in the
landscape or seascape for conservation or restoration. This tool generates a range of scenarios and options, as well
as pertinent reports, maps, and data tables.

Methodologies and Tools to Evaluate Climate Change Impacts and Adaptation: UNFCCC
http://unfccc.int/methods and science/impacts vulnerability and adaptation/methods and tools for assessm
ent/items/596.php

Global Cities Climate Change Adaptation
http://gc.nautilus.org/gci/adaptnet/2009/3-march-2009/

CARE Climate change adaptation tools for action

http://www.care.org/getinvolved/advocacy/climatechange/ourwork adaptation tools.asp

The Climate Vulnerability and Capacity Analysis (CVCA) handbook (Online magazine view)
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CARE’s Climate Vulnerability and Capacity Analysis (CVCA) methodology helps CARE and its partners to understand
the implications of climate change for the lives and livelihoods of the people we serve. By combining local
knowledge with scientific climate information, the process builds people’s understanding about climate risks and
adaptation strategies. It provides a framework for dialogue within communities, as well as between communities

and other stakeholders.

US CLIMATE ADAPTATION TOOLS

http://www.ecoadapt.org/Projects.html

http://www.ecoadapt.org/

EcoAdapt has initiated what is thought to be the first comprehensive survey and assessment of coastal and marine
climate change adaptation activities and projects in continental North America.

UNITED STATES GLOBAL CHANGE RESEARCH PROGRAM

http://www.usgcrp.gov/usgcrp/Library/nationalassessment/overviewtools.htm

CLIMATE CHANGE - ADAPTATION AND DECISION SUPPORT TOOLS

http://www.doi.gov/whatwedo/climate/adaptation.cfm

LOCAL CLIMATE CHANGE ADAPTATION OR MITIGATION METHODOLOGIES OR INITIATIVES

THE MARIN CARBON PROJECT

http://www.marincarbonproject.org/

THE CALIFORNIA CLIMATE CHANGE PORTAL

http://www.climatechange.ca.gov/index.php

CALIFORNIA CLIMATE ADAPTATION STRATEGY

http://www.climatechange.ca.gov/adaptation/
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