O0OO0OO0O0O0O0

RESILIENT L AND USE AND
DEVELOPMENT PLANNING
FOR DOMINICAN REPUBLIC

MUNICIPALITIES

A Resource Notebook for Integrating
Climate Change Considerations

Py \I /
7 usaio B _— — \)
Ty ICF
B 57 FROM THE AMERICAN PEOPLE
ONAL DEY




0000000

This publication is made possible by the generous support of the American people through the United States Agency
for International Development (USAID) cooperative agreement number AID-517-A-15-00003. The contents are the
responsibility of ICMA and ICF and do not necessarily reflect the views of USAID or the United States Government.



(D) INTRODUCTION. ....oiunrtinieetsiseessetssiesssessesesssessesss s ssssssssssssssssssassssesssns 7
Who Should Use This NOTEDOOK!.......cmvmmmirrirssmiesessssisssssssisssssssssssssssesssssssmssssssssssssssns 7
What Does the Notebook CONaNg......mmmmirmssssss—n, 7
WVNEIE DO | STAMTl.cccoiviervcsiiivrsssssmisssssssmss s s 7
How Do | Use the Stage-by-Stage INSTrUCHIONS....imrivrrccmesssessssssssmesssssssssssssssesssees 7
o KEY CONCEPTS ABOUT CLIMATE CHANGE AND THE FUTURE OF OUR CITIES.....9
Why Consider Climate Resiliency in Land Use  Planning?. ..., 9
Why Consider Climate Resiliency in Municipal Development Plans?.....m 9
What Do We Mean by “Integration” of Climate Change!. ..., 9
Why Think About Community PartiCipation?.. ... 10
o AN INTEGRATION ROADMAP: INTEGRATING CLIMATE CHANGE INTO
YOUR MUNICIPAL LAND USE PLAN I
(O PROCESS TIMELINE 12
( STAGE-BY-STAGE INSTRUCTIONS I3
o Stage |: Institutional Organization I5
Steps to Integrate Climate Change INto Stage .. |7
Stage | Tools and Resources

SEAZE | CNECKIIST. ovvvvtisviervessiivesesssis e s s

Stage 2: Territorial Diagnosis
Steps to Integrate Climate Change into Stage 2
Stage 2 Tools and Resources

Y=o I A G TSl N
o Stage 3: Territorial Prospective 27
Steps to Integrate Climate Change INtO Stage 3. 29

Stage 3 Tools and Resources
SAZE 3 CNECKIIST iiiiievrireeresssieeee s s s s




O Stage 4: Programming 33

Steps to Integrate Climate Change Considerations into Stage 4. 35

Stage 4 Tools and Resources

SEAZE 4 CNECKIIST...ovvvrrriiervessiivrressises e s s s
o Stage 5: Design of Implementation Strategy. 39

Steps to Integrate Climate Change into Stage S..: 41

Stage 5 Tools and Resources

Y72 oL T G TSl N

Stage 6: Design of Evaluation System 45

Steps to Integrate Climate Change iNto STAZE Gu.vrrvmeerrnsmerrnnssmessssssmsssssssssssssssssssees 47

Stage 6 TOOIS ANA  RESOUINCES ..o 48

SEAZE 6 CNECKIIST. ovvvisriervvrsiivrrsssmes s s s s 49
o Stage 7: Formalization 51

Steps to Integrate Climate Change into Stage 7
Stage 7 Checklist

ANNEX |: TOOLS 55
Climate VuInerability ASSESSMENT TOO..uuuiurrrrmuiierrrrssiieesesssissssssssissessssessssssssisss s sssssses s 59
Climate Adaptation ASSESSMENT TOO. ... s s s s s 85
Climate Adaptation MeASUIES MatliCES....ummiwrrmiierrisiiisressiissss s s s ssssssees 104
AdAPEIVE MaNAGEMIENT TOO....uovvreiirveersiiesiessssiiesessssiesssssssses s s8R 175
ANNEX II: RESOURCES

StAkENOIder — CRECKIISt. ...
Sample  Stakeholder SUrveY.....mmn,

Communication Plan EXample.....mmmmn,

Climate  INformation  WOIrKShEEL.......cuviiiniisisiiiscssisss s s s
Mapping the Climate Vulnerability Assessment Information to Stage 2 DiagnoStiCS. i 225

Sample Vulnerability Working Group Agenda
Sample Adaptation Working Group Agenda
Climate Adaptation Plan OULINE .. ... s s
IMPIEMENTATION ANGIYSIS  FOMMNtiitiitvrrtiiiiivrrssiessssss s s s s e
Adaptive ManagemENt FACISNEET ... s e s s s s



RESILIENT L AND USE AND DEVELOPMENT PLANNING FOR DOMINICAN REPUBLIC MUNICIPALITIES

ACKNOWLEDGMENTS

A Resource Notebook for Integrating Climate Change Considerations

This document is the culmination of three years of hard work by many different
individuals and organizations as part of the USAID-funded Planning for Climate
Adaptation Project implemented by ICMA in partnership with ICF, FEDOMU
and INTEC. We are grateful to all who contributed their time, knowledge,
expertise and love to this effort. Our hope is that this Notebook will provide
comprehensive guidance to planners in the Dominican Republic, in order for
them to facilitate climate adapted land-use planning processes as a mean to
more sustainable and resilient development of Dominican municipalities.

Thanks to Joanne Potter; Molly Helmuth, Tara Hamilton, Angela Wong, and
Charlotte Cherry of ICF for their initiative to put onto paper the incredible
knowledge that they collectively possess on how to incorporate climate change
into planning processes. And especially we thank the late Mike Savonis for his
vision and initiative.

The ICF team complemented its knowledge with a great many trips to the
Dominican Republic in support of the Project and the enthusiastic partnership
of the four pilot cities (National District, San Pedro de Macoris, Santiago and
Las Terrenas) which served as training ground for this initiative, as well as our
partner the Dominican Federation of Municipalities, FEDOMU. The resulting
document will enable Dominican planners, climate change/resilience experts,

local government officials and staff,and committed individuals from all disciplines
to lead, promote, or participate in resilient land use and development planning.
The success of the overall Project, and the Notebook as one of its key
legacies, would not have been possible without the leadership of the Project
Director; Indhira De Jesus and the contributions of every member of the ICMA
Dominican Republic Team — Susana Batista, Andrés Cepeda, Erick Dorrejo, Laura
Mejia, Alejandro Herrera Moreno and Andrea Vogel. Special thanks go out to
Alejandro Herrera Moreno for his dedication to and enthusiasm for the issue of
climate resilience and land use planning and for tirelessly working to ensure that
the Notebook becomes a relevant, easy to use guide and reference for anyone
wanting to make their communities more resilient as they plan for growth and
development.

Finally, credits go to Jenny Ortiz Paniagua and her team for the extraordinary
effort to design and diagram this Notebook.

Isabelle Bully-Omictin
Director, Latin American/Caribbean Programs
ICMA

(s)
N






RESILIENT L AND USE AND DEVELOPMENT PLANNING FOR DOMINICAN REPUBLIC MUNICIPALITIES

INTRODUCTION

A Resource Notebook for Integrating Climate Change Considerations

Welcome to the Climate Change Integration Notebook for Land Use Planning!
This Notebook is a companion resource to the Methodological Guide for the
Formulation of Municipal Land Use Plan published by the Ministry of Economic
Planning and Development (MEPyD) and the Ministry of Economy, Planning and
Development (DGODT) in 2016. The Notebook and the accompanying tools
and resources will help you organize and use climate information as you develop
your land use plans so that you can identify the risks you should consider and
address during the planning process.The Notebook can also help you to integrate
climate change factors into other municipal planning and decision making, such
as in your municipal development planning process.

WHO SHOULD USE THIS NOTEBOOK?

This Notebook is designed for professional staff or technical consultants who are
leading or supporting a municipal land use planning process or the development
of a municipal development plan. Information in the Notebook will also be
useful to municipal staff and decision makers, policy makers, and stakeholders
who want to better understand the relationship between climate change and
municipal decisions. Some municipalities may have the staff capacity to use
these tools and resources directly. Other municipalities may decide to obtain
additional technical support.

WHAT DOES THE NOTEBOOK CONTAIN?
In this Notebook you will find:

* An overview of Key Concepts about climate change and the future of
our cities

* An Integration Roadmap that shows the entry points for climate
information into the land use planning process

* A Process Timeline that illustrates how a typical integrated land use
planning process takes place over time

» Stage-by-Stage Instructions on how to integrate climate change into
each stage of the land use planning process

* Assessment and Planning Tools to help you implement the steps in
each Stage (Annex |)

* Additional Resources that may be useful (Annex II)

The printed version has page numbers for key references within the Notebook
and color coding to help you navigate through the document.The web-based
version contains embedded hyperlinks that allow you to search easily for the
information you need.

WHERE DO | START?

Where you start depends on what stage of planning you are conducting. Your
municipality may have already completed some of the activities discussed in this
Notebook. Start with the section that is relevant to you now.You may find it
useful to flip through all the instructions to provide context.You can return to
earlier sections as needed.

HOW DO | USE THE STAGE-BY-STAGE INSTRUCTIONS?

This Notebook is designed in a modular; “cookbook’ format that allows you
to turn to the specific section that relates to the stage of planning in which
you are involved. The Stage-by-Stage Instructions sections align with the seven
stages and related steps of the Guia Metodoldgica para la Formulacion del Plan
Municipal de Ordenamiento Territorial (PMOT Guide). You will want to have the
PMOT Guide handy and refer to it as you use this Notebook. The Integration
Roadmap shows the land use planning stages and steps, and associated climate
change integration guidance, covered in each section; the relevant section of this
Roadmap is repeated at the start of each section.

(1)
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Begin with any section you choose, depending on what work you have
already accomplished and what information you need to complete your
land use plan. In each section you will find directions and information to

help you complete that work.

This icon

will alert you to the tools in Annex | you can use to complete

the activities described in that section, and this icon WiII indicate the

resources you can find in Annex II.

Each section closes with a simple checklist to help you confirm that you

have accomplished the stage's objectives.

Stage I: Institutional Organization

Step . Build political consensus

Step 2. Establish a technical team

Step 3. Design a work plan

Step 4. Conduct technical review of the work plan
Step 5. Design map of actors

Step 6. Disseminate, communicate, and motivate

O Stage 2: Territorial Diagnosis
Step |: Delimit the municipality
Step 2: Analyze the municipal context
Step 3:Analyze the municipal territory
Step 4: Identify critical themes and vulnerabilities

O Stage 3: Territorial Prospective
Step |. Develop municipal vision
Step 2. Construct municipal scenarios
Step 3. Formulate objectives and guidelines

Stage 4: Programming

Step |. Zone preferred uses

Step 2. Develop policies, plans, programs, and projects
Step 3. Produce regulations

Stage 5: Design of Implementation Strategy

Step |. Organize the implementation team

Step 2. Disclose results of plan with stakeholders and the
public

Step 3. Install the municipal territorial information and
management system

Stage 6: Design of Evaluation System

Step |. Produce reports of the territorial management
committee

Step 2. Produce progress reports of the inter-institutional
coordination table

Step 3. Produce reports on PMOT implementation

Stage 7: Formalization
Step |.Validate

Step 2. Certify

Step 3. Approve

©
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KEY CONCEPTS ABOUT CLIMATE CHANGE AND THE FUTURE
OF OUR CITIES

Many municipalities are paying more attention to how climate change is affecting
their physical vulnerabilities and the health and safety of communities. Extreme
weather events and longerterm impacts of climate change are taking an
increasing toll in many areas of the world, including the Dominican Republic.
In fact, island nations such as the Dominican Republic are often at higher risk
for climate change impacts. Climate change may affect sea level height, storm
activity, temperature, and precipitation patterns in your region, for example.
Every community is unique—and climate change will have specific implications
depending on your location, topography, and development patterns.

WHY CONSIDER CLIMATE RESILIENCY IN LAND USE
PLANNING?

Considering climate change during your land use planning process helps your
municipality understand how climate change may influence local land use
patterns now and in the future. You can examine the connections between
existing physical and social vulnerabilities and changes in climate. Assessing and
accounting for these climate vulnerabilities when you design land use policies
and practices—and addressing these risks as you decide how and where your
community will grow—makes good sense to ensure a sustainable future.

WHY CONSIDER CLIMATE RESILIENCY IN MUNICIPAL
DEVELOPMENT PLANS?

Climate change may affect not only the physical development of your municipality
but your economic and social development as well. Municipal development

plans document current conditions and project future demographic changes
and development and economic trends to create a path forward that will meet
the needs of your city as it grows. Your municipal development plan establishes
a common vision for your community and documents the agreed-upon goals,
objectives, and strategies for achieving this vision. By considering how climate
change may affect specific development decisions in your community and
integrating resilience concerns into your planning process, your municipality is
more likely to achieve its vision for the future.

WHAT DO WE MEAN BY “INTEGRATION” OF CLIMATE
CHANGE?

Assessing how climate change will affect the future of your city is not a separate
process. Rather, understanding what climate conditions will be like in the
future gives you important additional information that helps you ensure that
the decisions you make are as strong as they can be to achieve a sustainable
municipality. Thinking about climate risks up front can help you avoid making
costly plans and investments that may not withstand future climate conditions.
Further, smart land use and development decisions can help you reduce the
risks of climate change impacts. By integrating climate change into the earliest
stages of your planning process, you avoid duplicating effort and have the best
opportunity to take proactive action.

(")
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WHY THINK ABOUT COMMUNITY PARTICIPATION?

Every municipality includes a wide variety of communities, businesses, and
stakeholders with different interests and experience. Planning includes analysis
of the future needs of all of these constituencies. Encouraging all segments of
your community to participate actively in the planning process will ensure a
broad range of input on community needs. Further; community members bring
a wealth of observations and local knowledge about specific on-the-ground
vulnerabilities and impacts that can help you develop a more complete and
accurate assessment of the issues facing your municipality. They have valuable
ideas and insights about how these problems can be addressed. Community
participation can help ensure your plan balances all stakeholder needs, taps the
creativity and expertise of the entire community, and has broad support.
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AN INTEGRATION ROADMAP: INTEGRATING CLIMATE CHANGE INTO
YOUR MUNICIPAL LAND USE PLAN

This roadmap depicts the stages and steps of land use planning and shows the points where you can integrate climate change into each stage.You will see the
relevant excerpt of this roadmap at the start of each section, along with a list of the tools and resources included in the annexes of the Notebook that you can use
to integrate climate change adaptation considerations during each stage.

Stage

Stage Stage

Territorial Diagnosis Territorial Prospective 4 Programming

Step I. Dellmlt the

municipality DSte |
evelop

mun|C|paI
vision

Step 2.Analyze the
muI:nqpaI cgntext I:§tepl2
Step 2. pgl\ﬁlgg “
Construct plans,
municipal programs,
Step 3.Analyze the scenarlos and projects

mun|C|paI terrltory

Step |. Zone
pre ferred
uses

Formulate Step 3.

objectives Produce
Step 4. Identify and guidelines regulations
critical themes and
vulnerabilities

Stage

Stage
5

Design of Implementation Strategy Design of Evaluation System Formalization

Step |. Produce reports
from the territorial
management committee

Step |. Organize the
implementation team

Step 2. Disclose results of
plan with stakeholders and

Step 2. Produce progress
the public

reports of the inter-
institutional coordination
table
Step 3. Install the municipal
territorial information and

management system St?’g’ﬁ Produce reports on

OT implementation
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PROCESS TIMELINE

How long will your process take? This timeline provides the sequence of stages and steps covered in this Notebook and a general estimate of when steps will be
completed over a | 2-month span.The timeline also indicates strategic points throughout the process to schedule technical team and working group meetings.You

can use this timeline as a starting point and adjust it to meet your municipality’s needs and decision timeframe.
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Build political
consensus
and organize
institutional
resources

Establish
technical team

Implement work
plan

Conduct climate

vulnerability
assessment

A

Formulate work
plan and establish
inter-institutional

working group

Gather
information

o Stage |

Conduct
context
analysis

Conduct
territorial
analysis

Identify critical
themes and
vulnerabilities

o Stage 2

o Stage 3

Develop a
municipal vision
with public
participation

Identify
adaptation
strategies

Construct
mun|C|paI
scenarios

Zone preferred
uses

Organize
implementation
team

Design monitoring
and evaluation
system

Identify
policies,
plans,
programs,
and projects

Formulate
land use plan
objectives

o
()

Develop
adaptation
measure
portfolio

Produce
regulations

Stage 4

o Stage 5

i

Design adaptive
management
strategy

Engage
stakeholders for
implementation

Install the municipal
territorial
information and
management system

Validate, certify,
and approve
Land Use Plan

o Stage 6 OStage 7
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OStage |: Institutional Organization

Climate Change Integration Goal: Create a work plan and team that allows
you to address climate change as part of land use planning.

In Stage I, you lay the groundwork for a comprehensive, accurate, and
implementable land use plan.You build a framework and design the processes
to ensure that the ultimate land use plan is well thought out, that it reflects the
input of community members and other stakeholders, and that it is complete.
During this stage, you develop a work plan to guide you and the working groups
through the process.

Why integrate climate change considerations? It is important to think about
climate change capabilities at the earliest steps of the planning process to ensure
you will have the skills you will need throughout your work. Including individuals
who understand and have expertise in climate change and resilience in the
formulation process, both in decision making and at the technical level, will help
to ensure that climate change is integrated into the land use planning process.

STEPS TO INTEGRATE CLIMATE CHANGE INTO STAGE |
Take the following steps to help you successfully integrate climate change into
your land use planning process.

Introduce climate resilient land use planning

Climate-resilient land use planning is likely to be a new concept to many of
the individuals engaged in the process. Therefore, it is necessary to discuss the
value of considering climate change with your working group members and
stakeholders, and gain buy-in to an integrated approach. Consider organizing a
brief orientation to climate change concepts, and how they relate to land use
planning, as part of an early working group meeting and outline the specific

I Institutional Organization

Step |.Build political ¢
consensus

Step 2. Establish a
technical team

Step 3. Design a work
plan

Step 4. Conduct
technical review of
the work plan

Step 5. Design map
of actors

Step 6. Disseminate,
communicate, and
motivate

steps in the work plan where climate information will be important to take into
account. You can begin introducing climate change into the land use planning
process in Steps |,2,and 3 of Stage | as you build consensus, establish a technical
team, and develop the work plan.

()
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Identify climate expertise needs

To ensure that climate change and resilience is thoroughly considered in your
planning process, you will want to think about the types of climate information
you may need and recruit individuals with that knowledge to participate on
the technical team you convene under Step 2. You may want to conduct a
stakeholder mapping exercise to help you lay out key categories of stakeholders
and their roles and responsibilities (Step 5), including participants with climate
change expertise. This mapping can help you identify both the key players that
will be engaged directly in the development of the land use plans (including the
work plan development in Step 3), as well as the community members whose
voices and local knowledge will lend the plan legitimacy and authenticity.

Stakeholders may include a diverse array of individuals and organizations,
including from the private sector, government agencies, non-profit organizations,
and neighborhood associations. To ensure that your group includes the expertise
you will need to address climate resilience, consider engaging:

*  Institutions with experience in climate risk management in the municipality
(e.g, disaster prevention, mitigation and response committees, civil defense,
Red Cross, or fire brigade)

» Technical advisors with sector-specific expertise (e.g., water, transportation,
infrastructure and city planners, information and communications
technology, and energy)

* Technical advisors with climate-related expertise (e.g, meteorologists,
climate change adaptation experts, disaster risk managers, and greenhouse
gas mitigation experts)

Technical advisory sub-committees can be developed to focus in on critical issues
relevant to different infrastructure categories.

Consult the Stakeholder Checklist (see page |91) and Sample Stakeholder Survey
(see page 194) in Annex Il to help categorize the appropriate stakeholders in
your planning process and identify climate expertise needs.

Engaging Critical Stakeholders in Las Terrenas

Tourism is the main driver for development in the municipality of Las Terrenas.
Adaptation in this sector in particular requires engagement from a broad set of
stakeholders, including the private sector, local citizens, utilities, and the national
government. Las Terrenas worked to engage the full range of stakeholders in
technical team and working group meetings to ensure their perspectives would be
incorporated into adaptation planning. For example, a technical team meeting on
findings from the territorial diagnosis and discussion of land use scenarios engaged
representatives from DGODT and the Ministry of Tourism. The participation of
this ministry is particularly important to help align the Ministry's land use plan,
which regulates tourism development along the coast of Las Terrenas, with the
plans of the municipality.

Incorporate climate change into communication plan

Communicating regularly with all stakeholders throughout the planning process
promotes strong participation and helps generate support for the final plan.
In Step 6, as you decide how you will communicate with your working groups,
Advisory Council, and the broader public, decide how you will address climate
change as part of this process. This may include:

* Developing a simple communication plan to help you effectively engage
with the broader public and key stakeholders, including providing
information about climate change

*  Organizing a stakeholder working group that meets regularly, and
designating a coordinator for this group; include presentations on climate
change as part of working group meetings

* Engaging community members in surveys or “town hall" meetings to
provide input on vulnerabilities to climate change and potential adaptation
solutions

Consult the Example Communication Plan (see page |99) in the Stage | resources
for ideas on developing an effective communication strategy, and incorporating
climate change into that plan.

()
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STAGE | RESOURCES

The climate change resources for Stage | that can be found in Annex Il at the end of this Notebook are:

» Stakeholder Checklist: Use this list to help you develop and prioritize a list of stakeholders to engage during the land use planning process. Use in Stage
[, Steps 2, 3,and 5.

* Sample Stakeholder Survey: Use this to help collect information about stakeholders to gain an understanding of how they can best engage with the
planning process. Use in Stage |, Steps 2, 5, and 6.

«  Communication Plan Example: This sample Public Participation Plan from Imagine Austin (Austin, Texas) shows how that community approached
outreach and engagement throughout its planning process. Use in Stage I, Step 6 and in Stage 5, Step 2.

(_V STAGE |

CHECKLIST

Have you conducted the following activities to incorporate climate change considerations into this stage of the land use planning process?

O Introduced the topic of climate change in the municipal arena to support ~ B Identified and mapped stakeholders/actors that represent a broad range
building consensus. of agencies, sectors, and community groups that have a stake in climate-
related issues.
O Designed a work plan that includes activities to consider climate change

components. O Developedacommunication plan forthe development andimplementation
of the land use plan that includes how you will engage key stakeholders
O Included individuals with knowledge and expertise in climate and and the larger community on climate change issues.

environmental issues on your technical team.
Congratulations! Now that you have completed these activities, you are

ready to move on to Stage 2.
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OStage 2: Territorial Diagnosis

Climate Change Integration Goal: Collect and analyze information to assess
your municipality's climate change vulnerabilities.

In Stage 2, you “diagnose” your municipal territory to identify the overarching
critical themes you want to address through the land use plan.

Why integrate climate change considerations? Thinking about climate change
information as you conduct the territorial diagnosis is a more efficient use of
the working group’s time, and will result in a more complete picture of the
challenges you face. During the diagnosis of the municipality and its broader
geographic context you gather a range of information that you can also use
to understand (or diagnose) how climate change may affect your area. These
“diagnostics” include information about climate change stressors, drivers of
change, important resources, economic activities, and municipal equipment
and services. Understanding the environmental and development context of
the territory is important because these factors will interact with, and may
exacerbate, climate impacts. The information and data you collect provides
the basis for an assessment of climate change vulnerabilities. You can use the
Climate Vulnerability Assessment Tool (see page 59) in this Notebook to conduct
this assessment, or use another approach. Once you have completed the
vulnerability assessment, you directly integrate the results into the analysis of
the municipal context, its territory, and critical themes.

What is a climate change vulnerability assessment? A climate change
vulnerability assessment analyzes the extent to which municipal assets and
people are susceptible to and/or unable to cope with the impacts of climate
variability and climate change. A vulnerability assessment considers exposure to
climate stress, sensitivity to that stress, and adaptive capacity.You can conduct a
climate change vulnerability assessment to help inform the territorial diagnosis
and your land use planning process.

A Resource Notebook for Integrating Climate Change Considerations

Stage

2 Territorial Diagnosis

Step |. Delimit the
municipality

Step 2. Analyze the
municipal context

Step 3. Analyze the
municipal territory

Step 4. |denti
criticgl then%?_s%d “—
vulnerabilities

Key Concepts in Climate Change Vulnerability Assessment

Exposure: Whether, how, and how much people, livelihoods, species,
ecosystems, environmental services and resources, infrastructure, or economic,
social, or cultural assets experience climate variability and change.

Sensitivity: The extent to which a system, asset, or species is positively or
negatively affected when/if exposed to a climate stressor. The effect may be
direct (e.g, a change in crop water consumption in response to temperature
change) or indirect (e.g, damage to roads as a result of erosion due to an
increase in severe coastal flooding and sea level rise). The more sensitive the
asset, resource, or population is to one or more climate stressors, the more
vulnerable it tends to be.

Adaptive Capacity: The ability of a system to respond successfully to climate
variability and change by minimizing exposure and sensitivity.

Taken together, exposure, sensitivity, and adaptive capacity of people, assets, and
systems characterize climate change vulnerability.

()
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For example, a vulnerability assessment can be used to answer questions like:

& Climate Vulnerability Assessment Tool
*  How vulnerable is my municipality's water supply to intense or sustained

drought? — Step : —
* How vulnerable is the primary road network to severe flooding events? Delimit the municipality
*  How wvulnerable are our marine fisheries to warming temperatures,
increased storm activity, freshwater flooding, and ocean acidification?
*  What geographic locations are most vulnerable to increases in sea level

or storm surge heights? Step 2:
Analyze the municipal
STEPS TO INTEGRATE CLIMATE CHANGE INTO STAGE 2 context
Take the following steps to collect and use climate change information as part
of the territorial diagnosis. Step 3:
Gather climate change information as part of the diagnostic Analyzfeﬁtiior:;mupal
In Step | of the territorial diagnosis you collect relevant data, consult with >
stakeholders, and analyze a broad range of information and input. As part of
this process, collect information on climate change, including both historic Step 4.
(observed) data and information about projected climate conditions. Use the Identify critical themes
Climate Information Worksheet (see page 215) in the Stage 2 resources for and vulnerabilities
suggestions on the types of climate information you may want to collect, and

where to find it. Stage 2: Territorial Diagnosis

Conduct or access the climate change vulnerability assessment

@ The Climate Vulnerability Assessment Tool (see page 59) provides a step-by-
step approach to identifying how climate change may affect your municipality
and region, and to identify priority vulnerabilities. Alternatively, you may have
a vulnerability assessment that has already been conducted that you can use
for the diagnostic process. The Sample Vulnerability Working Group Agenda (see

page 237) in the Stage 2 resources may help you deciding how to conduct
the climate change vulnerability assessment.You may also consult the Mapping
Climate Vulnerability Assessment Information to Diagnostics (see page 225) to
better understand how information gathered under Steps 2 and 3 for the
diagnostics components can be applied to assess climate change vulnerabilities.

(u)
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Integrate the vulnerability assessment into the municipal and

territorial diag

Next, you integrate the climate change vulnerability assessment information
into the territorial and municipal diagnosis in Steps 2 and 3. In these two steps,
you analyze three primary components of the municipality and the broader
geographic area, using a set of diagnostics components that are specified in
the PMOT Land Use Plan Guidance: environmental, social-economic, and
spatial considerations. These diagnostics include information about the nature
of economic activities, environmental characteristics and resources, and primary
equipment and services. Consult the Mapping Climate Vulnerability Assessment
Information to Diagnostics (see page 225) to better understand how climate
change vulnerabilities can be integrated into the diagnostic components, and the
municipal and territorial diagnosis.

Identify priority vulnerabilities

In Step 4, the final step of the diagnosis, you distill the information presented
in the territorial and municipal diagnosis to identify the “critical themes and
vulnerabilities” at municipal and territorial scales, by synthesizing the diagnostics
to categorize key vulnerabilities and risks under each component. If you applied
the Climate Vulnerability Assessment Tool (see page 59), take care to incorporate
the identified priority vulnerabilities.

STAGE 2 TOOLS AND RESOURCES

The resources for Stage 2 provide guidance and training on how to assess
both municipal and broader territorial climate change vulnerabilities and
how to integrate these into your municipality’s land use planning process.

These resources include the Climate Vulnerability Assessment Tool and other tools
and worksheets to assist in the gathering of information and help carry out the
vulnerability analysis.

The climate change tools and resources for Stage 2 that can be found in the
annexes at the end of this Notebook are:

A Resource Notebook for Integrating Climate Change Considerations

Building on Existing Work on Climate Risk and Adaptation Measures in
Santiago de los Caballeros

Santiago de los Caballeros leveraged existing work on risk reports and sustainability
action plans to look across the full range of climate risks and include future changes
in climate. The climate change vulnerability assessment and adaptation planning built
on the 2020 Strategic Plan developed by the municipality and the Council for the
Development of Santiago (CDES), and on the Santiago Emerging and Sustainable
Cities Action Plan developed by the Inte~American Development Bank, the
municipality, and CDES. For instance, drought in recent years has resulted in water
rationing in Santiago, particularly affecting domestic supply, hydropower availability,
and crop irrigation, but water scarcity had not been evaluated and addressed in
these plans. The vulnerability assessment evaluated recent and projected drought
conditions and impacts and the working group identified additional adaptation
measures to strengthen existing risk reduction measures. The working group
identified adaptation measures to address drought by assessing future changes in
precipitation patterns, land use adaptation interventions, adaptation measures for
several sectors, and adaptation measures tailored for the municipal districts.

Annex |

* Climate Vulnerability Assessment Tool: A tool that takes municipal
planners through a series of steps and checklists to identify climate change
vulnerabilities of municipal and surrounding area populations, resources,
economic activities, equipment and services. Use in Stage 2, Steps 2, 3,4
and 5.
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Annex Il :
Jo = STAGE 2 CHECKLIST
¢ Climate Information Worksheet: A primer on how to gather —g® Have you conducted the following activities toward
information on climate change, including for a general or high-level :: — incorporating climate change considerations into this stage

assessment and a more detailed assessment. Use in Stage 2, Step |. of the land use planning process?

* Mapping Climate Vulnerability Assessment Information to
Diagnostics: A list of diagnostic information that can be used for a
vulnerability assessment, as well as an indication of where climate change [ Gathered climate change-related data as part of the territorial and
information and related climate impacts may be integrated into the municipal diagnosis including consulting with stakeholders and analyzing a
municipal and surrounding area diagnosis. Use in Stage 2, Steps |,2,3 and 4. broad range of information and input.

* Sample Vulnerability Working Group Agenda: This resource is a
sample agenda for a working group meeting on vulnerability assessments.  E  Introduced the concept of a climate change vulnerability assessment to the
Use at any point during Stage 2. technical team and other stakeholders, and explained why it is important
groundwork to complete prior to embarking on further land use planning

activities.

O  Conducted a climate change vulnerability assessment and integrated it into
the territorial diagnosis.

O Identified and prioritized the vulnerabilities the municipality wants to focus
on and address in the land use plan.

Congratulations! Now that you have completed these activities, you are ready
to move on to Stage 3.

®
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OStage 3: Territorial Prospective

Climate Change Integration Goal: Identify a pool of adaptation measures
to incorporate into scenario planning that addresses priority municipal
vulnerabilities.

In Stage 3, you develop scenarios to better understand potential futures, so that
you can define a collective future vision or pathway, and determine what actions
are necessary in order to achieve this vision.

Why integrate climate change considerations? Climate adaptation can enhance
your municipality's resilience by amplifying its capability to anticipate, prepare
for, respond to, and recover from significant climate stressors with minimum
damage. Adaptation planning helps to build your community’s resilience by
designing an organized path forward to develop and implement a portfolio of
complementary adaptation strategies and measures.

STEPS TO INTEGRATE CLIMATE CHANGE INTO STAGE 3
Take the following steps to help you successfully integrate climate change
considerations into your territorial prospective.

Confirm priority vulnerabilities

In order to identify adaptation measures, it is important that you have clearly
articulated your vulnerabilities, and decided which of these vulnerabilities are
most significant for your municipality (undertaken in Stage 2). If you have
not identified these vulnerabilities, you may consult the Climate Vulnerability
Assessment Tool in the Stage 2 tools (see page 59), or the Climate Adaptation
Assessment Tool’s “Table |: Priority Vulnerability Worksheet" in the Stage 3
tools in Annex | (see page 92). These vulnerabilities can be used to inform the
municipal development vision (Step ).

A Resource Notebook for Integrating Climate Change Considerations

) Territorial Prospective

p —

Step. |. Dev
municipal vision

|. Develo

Step 2. Construct
municipal scenarios

Steg, 3. Formulate
objectives and
guidelines

Identify potential adaptation measures

Once you understand the priority climate vulnerabilities you face, the next
step is to reduce those vulnerabilities by identifying a set of feasible adaptation
measures that will address present and future climate risks. You can begin to
identify these measures as you begin to formulate the municipal development
vision under Step |. When considering adaptation options it is best to think
broadly—brainstorming a range of potential measures that can help increase
your resilience. In addition, think about what actions you might take if a natural
disaster occurs that results in significant destruction. How would you rebuild?
Could there be opportunities associated with disasters to relocate people and
assets to safer locations, and/or to build back better?

(»)
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K @ Use the Climate Adaptation Assessment Tool's “Table 2: Adaptation Measure

\ 4™ Description Worksheet” (see page 94) in to help you with this process.You may Types of Adaptation Measures
also consult the Climate Adaptation Measures Matrices (see page 104) in the
Stage 3 tools in Annex |, which includes lists of potential adaptation measures, There are a variety of ways to address climate change vulnerability and increase
to help you think about what options you may want to consider. resilience.

O Land use measures can protect vulnerable locations, create
buffer zones, and steer development to low-risk areas

Evaluate adaptation measures O Structural measures involve engineered solutions to strengthen

Once you have identified a broad range of adaptation measures, you then infrastructure, improve drainage, or create barriers to protect
evaluate these possible adaptation options by considering how well they vulnerable areas and resources .
are likely to address the identified vulnerabilities, and fit with your municipal L Operations and maintenance changes can help infrastructure
capabilities and objectives. Be sure to engage appropriate stakeholders to stay in good condition and minimize damage and service disruption
ensure that you have the right perspectives and expertise at the table when O Capacity building helps munic?pal staff and communities to
you conduct this evaluation. Use the Climate Adaptation Assessment Tool’s “Table prepare for and manage severe climate events '

@ 4: Evaluation Summary Worksheet"—found in the Stage 3 tools in Annex | (see o Policies and programs provide standards, regulations, and
page 97)—to help you with this process. incentives to ensure climate-smart development and raise

awareness about climate change.

Once you have identified potential adaptation measures deemed "“appropriate
to implement” in Table 4 in the Climate Adaptation Assessment Tool, you carry
these measures into the construction of future ideal scenarios in Step 2 and
develop objectives and guidelines applicable to these scenarios under Step 3.

You are likely to find that the selection of adaptation measures is an iterative

process. As you move from developing the territorial prospective in Stage 3

and programming in Stage 4, you learn more about your municipality's needs

and options, and have a better understanding of what actions are most feasible.

As shown in the figure below, adaptation measures that involve land use will

ultimately become part of your land use plan; measures that do not involve land

use will be directed to the appropriate offices and staff within the municipality

for them to integrate into their plans and programs (Stage 4 and 5). See

/o the Sample Adaptation Working Group Agenda (see page 241) in Annex Il for

Lo suggested discussion topics as you work with your team to integrate land use-
related adaptation measures into scenarios.

()
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Climate Adaptation Assessment Tool

Module 5: Integrate Non-
-»  Land Use Measures into

Climate Appropriate Plan

Vulnerability
Assessment
Tool

\ \ \

v

Step |I: Step 2: T Step It Step 2: .
Develop -—» Construct -» F ::;szlite Zoning -» Policies, Plans, —» ;:: gu?:.e
Municipal Municipal Obiectives Preferred Programs and Resulations
Vision Scenarios ) Applications Projects g

Stage 3 Territorial Prospective Stage 4 Programming

Figure 1. Relationship of climate change adaptation assessment tool modules to the Stage 3:Territorial Prospective and Stage 4: Programming of the PMOT Land Use Planning Guidance.
The development of the municipal vision (Step ) can include an objective of addressing the priority vulnerabilities (an output either from the Climate Vulnerability Assessment Tool or the
Adaptation Tool, Module |: Confirm Priority Vulnerabilities); while the potential adaptation measures can be integrated into the scenario development process.

STAGE 3 TOOLS AND RESOURCES Annex |
The resources for this stage will help you identify adaptation measures
that fit your municipality'’s priorities and integrate the adaptation +  Climate Adaptation Assessment Tool (Modules 1, 2, and 3): This
measures that relate to land use into your land use planning process. tool provides guidance to help planners identify climate change adaptation
measures to address vulnerabilities and promote climate-resilient land
These resources include the Climate Adaptation Assessment Tool and other tools use planning at the municipal level. The tool contains several modules
and resources that may be useful as you work to engage stakeholders, set to 1) Identify priority climate change vulnerabilities, 2) Identify potential
priorities for adaptation, and agree on next steps. adaptation measures, 3) Evaluate adaptation measures, 4) Develop an
adaptation portfolio, and 5) Integrate adaptation measures into planning
The climate change tools and resources for Stage 3 that can be found in the and begin implementation. In Stage 3, you will focus on the first three
annexes at the end of this Notebook are: modules.You will use Modules 4 and 5 as part of Stage 4. Use in Stage 3,

Steps 2 and 3.
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O



RESILIENT L AND USE AND DEVELOPMENT PLANNING FOR DOMINICAN REPUBLIC MUNICIPALITIES

A Resource Notebook for Integrating Climate Change Considerations

* Climate Adaptation Measures Matrices: This tool includes tables
of potential adaptation measures and a worksheet for selecting priority
adaptation measures and building your portfolio.You may find it helpful
in both Stage 3 and Stage 4. Use in Stage 3, Steps 2 and 3.

Annex 11
* Adaptation Working Group Agenda: This resource is an example

agenda for a working group session focused on selecting adaptation
options. Use in Stage 3, Step 2.

F

:: - V STAGE 3 CHECKLIST

A — Have you conducted the following activities toward
% incorporating climate change considerations into this stage
3 of the land use planning process?

Confirmed the priority vulnerabilities that you want to address.

Engaged stakeholders in considering adaptation options.

Identified, evaluated, and selected potential adaptation measures, using
the Adaptation Assessment Tool and Climate Adaptation Measures
Matrices included in Annex 1.

0 Integrated the “appropriate to implement” measures into future ideal
land use scenarios and develop objectives and guidelines applicable to
these scenarios.

Congratulations! Now that you have completed these activities, you are ready
to move on to Stage 4.

()
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OStage 4: Programming

Climate Change Integration Goal: Integrate adaptation measures into the
land use plan and develop programs and policies that enable you to successfully
implement your adaptation measure portfolio.

In Stage 4, you focus on defining the specific programs and projects, land use
zones,and regulations you want to pursue to achieve your municipality’s goals and
objectives. Importantly, you also want to determine the costs of these activities,
and begin to identify resources to fund their implementation—preparing for
Stage 5.Based on the overall strategies you developed in Stage 3, you define the
specific actions your municipality needs to take to make these strategies a reality.

Why integrate climate change considerations? Thinking about climate change
adaptation as you define your land use approach can save time and resources.
In many cases, adaptation measures to address climate change will be actions
that the municipality already wants to take to address other issues—achieving
multiple objectives at once. For example, a program to improve solid waste
collection will address climate-related flooding by keeping drains clear of
garbage, and it will also help improve community health. Effective adaptation
measures often result in other benefits as well.

STEPS TO INTEGRATE CLIMATE CHANGE CONSIDERATIONS
INTO STAGE 4

The programs and projects, zoning decisions, and regulations you define in
this stage will include climate adaptation measures to address climate change
vulnerabilities. For example, adaptation measures to prevent development and
occupation of vulnerable land (e.g, areas sensitive to floods and landslides)
could be adjusted and incorporated into zoning (Step I).To do this, you would
use the information you developed during Stage 2 about climate vulnerable
areas (current and future), and establish a zoning category of non-urban areas—
locations that cannot be occupied or developed because they are at risk of
climate-related impacts (drought, heat waves, floods and landslides).

A Resource Notebook for Integrating Climate Change Considerations

Programming
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Take the following steps to help you successfully integrate climate change into
the programming process.

Develop an adaptation portfolio

In this stage you build on the work you conducted during Stage 3 to design
a portfolio of different climate adaptation options that together will be most
effective in addressing climate vulnerabilities and helping your municipality
become more resilient. You take a closer look at the various adaptation
measures you identified in Stage 3 and select a set of priority measures. When
you conduct this assessment, you can continue to use the Climate Adaptation
Assessment Tool introduced in Stage 3, beginning with Module 4 (see page 98).In
defining potential actions, include strategies you can implement now, and those
you will implement over time.

4

Step |.Zone
preferred uses

Step 2. Develop
policies, plans,
programs, and

projects

Step 3. Produce
regulations
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Using this process, you build a portfolio of climate adaptation measures—a
group of complementary adaptation actions that address one or multiple
vulnerabilities—selecting measures you determine to be the most effective and
feasible, and that will work well together This portfolio of adaptation measures
becomes an integral part of your land use plan. The adaptation measures you
choose may include a range of strategies: land use and non-land use measures,
engineered solutions and policy or operational strategies, different timeframes
for implementation, varying costs, and other characteristics. Engaging a mix of
stakeholders will help you identify strong measures and create a comprehensive
climate resilience portfolio.

Ultimately, the adaptation measures you select should reduce the priority climate
vulnerabilities you identified in Stage 2 and also help you achieve the municipal
development vision you formulated in Stage 3.

Integrate adaptation measures into programming

and prepare for implementation

Once you have developed your portfolio of climate adaptation measures, you
need to determine how to incorporate the land use adaptation measures
into the development of your municipal land use plan activities (Stage 4
Programming), and identify the other plans and strategies into which the non-
land use adaptation measures will be integrated. You also need to think about
how these measures will be implemented in Stage 5.

As you conduct this assessment, you can continue to use the Climate Adaptation
Assessment Tool, which will walk you through considerations regarding how the
adaptation measures will be “mainstreamed” into land use and other municipal
programming. Some adaptation measures will be reflected in your municipal
land use plan; others may be more appropriate to include in your development
plan, or in other plans and activities, as shown in Figure 2, below.

Considering a Range of Adaptation Strategies in San Pedro de Macoris

San Pedro developed a portfolio of adaptation measures that spans a range of
strategies: land use and non-land use measures, engineered solutions and policy or
operational strategies, different timeframes for implementation, and varying costs.
For instance, San Pedro plans to adapt to flooding through land use zoning of
current and projected flood risk areas, structural measures including flood control
technologies, and nonstructural measures such as early warning systems. The
adaptation measures were identified through technical team discussions, a working
group adaptation workshop, and contributions from their CityLinks partner They
were then evaluated by the technical team and validated by the city council.

/7

Identify Evaluate Build an
adaptation | adaptation = adaptation
options options portfolio

N\

Figure 2. Some adaptation measures will be integrated into the municipal land use plan; others will
become part of the municipal development plan or other strategies.
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For those measures that belong in the land use plan, consider which types of
actions are required and how the measure will be reflected in the plan:

Zoning actions (Step ). Many land-use related adaptation measures
will require zoning changes. Some may be easily incorporated by updating
existing land use measures to account for changes in climate vulnerabilities.
For example, the width of an existing no-build zone in a coastal area that
is subject to flooding may need to be expanded to allow for increases in
projected sea level. Other adaptation measures may require new zoning.
Policies, plans, programs, and projects (Step 2). Climate adaptation
measures may require you to add new activities to your land use
programming. In Step 2 of this stage, you define the policies and programs

A Resource Notebook for Integrating Climate Change Considerations

STAGE 4 TOOLS AND RESOURCES

The resources for this stage will help you ensure that your land

use plan programming includes the measures in your adaptation

portfolio, and that the programs, projects, and regulations in the land

use plan have incorporated future land use conditions. It will also
help you review the overall program for any gaps in strategies that you might
want to consider.

The climate change tools and resources for Stage 4 that can be found in the
annexes at the end of this Notebook are:

Annex |

that will supportimplementation of these adaptation actions.For example,
you may need to create or update policies regarding design standards
for new construction to withstand higher projected wind speeds during
severe storms, or you may need a new program to engage the public
in emergency response programs. Changes in zoning may require new
development projects in conjunction with these changes to support
residents and businesses in relocating to less vulnerable locations that are
suitable for development.

Regulations (Step 3). To successfully implement your climate adaptation
measures, you may also need to institute new or revised regulations as
part of your land use plan programming. In Step 3, you devise regulations
to ensure that your municipality is able to implement the adaptation
plans, programs, and projects. For example, you may need to update
regulations about deforestation to reduce erosion as part of your land
use plan.

Some municipalities find it helpful to develop a separate adaptation plan that
summarizes the full portfolio of adaptation measures—Iland use and non-land
use—that the municipality plans to implement. The Climate Adaptation Plan
Outline in Annex Il (see page 245), may be helpful if your municipality decides to
develop an adaptation plan.

3

Climate Adaptation Assessment Tool (Modules 4 and 5): This tool,
found in Annex under Stage 3 tools, provides guidance to help planners
identify climate change adaptation measures to address vulnerabilities
and promote climate-resilient land use planning at the municipal level.
The tool contains modules to 1) Identify priority climate change
vulnerabilities, 2) Identify potential adaptation measures, 3) Evaluate
adaptation measures,4) Develop an adaptation portfolio,and 5) Integrate
adaptation measures into planning and begin implementation. Modules 1,
2,and 3 can be used in Stage 3 to help you identify and select your pool
of potential adaptation measures. In Stage 4, turn to Module 4 to develop
your adaptation portfolio and Module 5 for guidance on integrating your
adaptation measures into programming and prepare for implementation.
Use in Stage 3, Steps 2 and 3 and Stage 4, Steps |, 2,and 3.

Climate Adaptation Measures Matrices: This tool, provided in the
Stage 3 tools in Annex |, includes tables of potential adaptation measures
and a worksheet for selecting priority adaptation measures and building
your portfolio.You may find it helpful in both Stage 3 and Stage 4. Use in
Stage 4, Steps |, 2,and 3.
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Annex Il

Climate Adaptation Plan Outline: This resource provides a sample
outline for a municipal adaptation plan, based on plans that other
municipalities in the Dominican Republic have developed. Use in Stage 4,
after developing your adaptation portfolio.

STAGE 4 CHECKLIST

Have you conducted the following activities toward
incorporating climate change considerations into this stage
of the land use planning process?

[0 Refined the adaptation measures initially identified in Stage 3 into a
portfolio of adaptation measures that address key vulnerabilities, and
take into consideration Stage 3 deliberations.

I Identified the policies, plans, programs, and projects that will provide the
framework for implementing your adaptation actions.

0 Identified the regulations you need that will ensure your municipality is
able to successfully implement the policies, plans, programs, and projects.

0 Ensured prioritized adaptation measures are reflected in your municipal
land use plan, development plan, or other activities either by updating
existing measures or by adding completely new activities to your
programming if necessary.

Congratulations! Now that you have completed these activities, you are ready
to move on to Stage 5.
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OStage 5: Design of Implementation Strategy

Climate Change Integration Goal: Ensure that you have a clear plan to
implement your priority adaptation measures.

In Stage 5, you will develop and put into place an implementation strategy.
The implementation process should be designed by your municipality, and
include interactive engagement of key municipal stakeholders. During the
implementation process, you will build capacity and strengthen your institutions,
update rules and regulations, install or expand municipal land management
information systems, and identify catalytic measures.

Why integrate climate change considerations?

Integrating the climate change adaptation measures you have selected into the
implementation strategy will help ensure that these actions are implemented
efficiently as part of the municipality’s overall plan, and that the appropriate
municipal managers and decision makers are engaged.Building municipal resilience
will necessitate raising awareness about climate change both within municipal
institutions and across the broader community. You can build understanding
of the importance of climate change as part of the implementation planning
process.

STEPS TO INTEGRATE CLIMATE CHANGE INTO STAGE 5

After organizing an implementation team (Step 1), you can continue to raise
awareness (in Step 2) by discussing the results of your vulnerability assessment
and your portfolio of adaptation measures with your stakeholders and the
larger community via traditional media outlets, social media, and organized
participatory presentations. Refer back to the communication plan you may
have developed during Stage | (and see the Example Communication Plan in
Stage I,Annex Il on page 199). Then, you can identify specific climate stressors
to monitor and include in the municipal territorial information and management
system (in Step 3).

Take the following steps to help you successfully integrate climate change into
your implementation plan.

Step 3. Install the municipal

A Resource Notebook for Integrating Climate Change Considerations

St;ge Design of Implementation Strategy

Step |. Organize the
implementation team

Step 2. Disclose results of
plan with stakeholders and
the public

territorial information and
management system

Integrate adaptation measures into the implementation plan

As discussed in Stage 4, a strong resilience strategy requires a diverse portfolio
of adaptation measures. Many of these will become part of your municipality’s
land use plan and implemented through that mechanism. Other actions will need
to be implemented through other municipal processes, such as the municipal
development plan or the annual operating plans of individual municipal offices.
Still others may require action by provincial governments, regional utilities, or
national ministries. In many cases your municipality will need to work closely with
local businesses, civic organizations, and research organizations. Understanding
who needs to lead a particular activity, and what partners they need to involve,
is essential to ensure that your adaptation plans become adaptation actions.
The implementation team identified in Step | of this stage represent the critical
actors necessary for the development of the implementation plan. Mainstreaming
adaptation into the implementation plan will help ensure that climate resilience
is an ongoing aspect of your municipality's sustainable development.

(w)
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In Stage 4, you began the process of identifying implementation needs in Navigating a Change in Administration in the National District
’\}{‘)\ applying “Table 8:Adaptation Implementation Table” in Module 5 of the Climate ' N . . -
— Adaptation Assessment Tool (see page 103),.You may build on this initial effort Changes in political leadership typically call for a fresh look at municipal plans

— by engaging the implementation actors identified in Step |, and applying the under a new administration. After the 2016 election, work on adaptation planning

@Imp/emenmtion Analysis Form in the Stage 5 resources (see page 253) as you n Ithf.avNannaI D'Str'CF 15 [puid e el wills new admumstrgtpn ass¢s§ed
design your implementation strategy priorities and brought in new managers. Because technical staff within municipal

departments had been closely involved in the wulnerability assessment and
adaptation planning process, they were able to ensure continuity of efforts and
provide the technical support needed for the new administration to effectively
engage in resilience planning. Experienced technical staff, along with support from
FEDOMU, helped build the capacity of new staff to understand climate change
vulnerability and strategies to increase resilience to climate change.

Understanding who needs to lead a particular activity, and what partners they need
to involve, is essential to ensure that your adaptation plans become adaptation actions.

In addition to identifying who will be responsible for leading adaptation actions,
it is important to understand what resources it will take to implement the
measures, what technical analysis will be required, what approval processes will
be needed, and what timeframe should be expected to accomplish the measure.
Understanding the critical path involved to implement different components
of the adaptation portfolio can help you set priorities and balance nearterm
actions to improve resilience with longer-term strategies. Some municipalities
find it useful to develop an action plan that lays out the key steps, the key actors
involved, and what they are responsible for, and a target schedule.

*  Elevation data, in combination with hydro-meteorological data, are critical
to understand potential flooding and to identify at-risk areas for potential
land use control or remediation.

* Information on changes in sea level and coastal erosion, flooding and
related flood extents, and documentation of highly vulnerable locations
within the municipality can help you identify locations where land use
changes and adaptation measures might be considered.

More information on the types of information on climate conditions and impacts

that could be collected and monitored can be found in the Adaptive Management g,
Tool “Table 4: Identify Climate and Non-Climate Conditions to Monitor” in Stage 6," 4%/
Integrate adaptation measures into the implementation plan Annex | (please see page 183). You may also refer to the Climate Stressor -
Overview in the Climate Information Worksheet (see page 21 3) to identify climate@
information that could be monitored. .

To the extent that your municipality develops a territorial information and
monitoring system (Step 3), and the relevant municipal capacity to manage
the system, changes in climate and related impacts should be included. This
information will allow the municipality to map climate impacts against populations,
infrastructure, hospitals, and key municipal services with precise locations. For
example, consider collecting the following information:

The information you collect can help you identify and prioritize adaptation needs.
It can also be used to evaluate and monitor the effectiveness and progress of the
implementation of the land use plan over time (Stage 6).Your municipality will
need to work with the relevant institutions and with technical experts in order
to collect, analyze, display, and distribute land use, infrastructure, and climate data
in graphic, easily understood ways.

(i)
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The end result of this stage as it relates to climate change is the successful
implementation of adaptation projects and plans by your municipality and
other stakeholders, the mainstreaming of climate change adaptation into your
municipality's decision-making processes and operations, and the identification
of specific climate stressors to monitor and about which to collect information.

STAGE 5 RESOURCES
The resource for this stage will help you design an implementation
plan for the strategies and measures in your adaptation portfolio.

The climate change resource for Stage 5 that can be found in Annex Il at the end
of this Notebook is:

Implementation Analysis Form: Use this simple checklist to identify
core processes (e.g, land use plan, development plan, or operating budget)
and other associated information, which are necessary to implement
adaptation measures. Use in Stage 5, Steps 1,2, and 3.

R
W

i

i =\ STAGE 5 CHECKLIST

3 — Have you conducted the following activities toward
%0 — incorporating climate change considerations into this stage of
= =

the land use planning process?

O  Organized an implementation team and integrated adaptation actions
into implementation plans, including identifying the key actors and
responsibilities.

0 Discussed the results of your vulnerability assessment and the portfolio
of adaptation measures with your stakeholders and the larger community
(using a communication plan you may have developed during Stage ).

(i)
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Devised a plan to continue to raise awareness of the importance of
including climate change in land use planning.

|dentified specific climate stressors to monitor and about which to collect
information.

Integrated climate change into territorial monitoring to mainstream
adaptation implementation as an integral part of your municipality's work.

Congratulations! Now that you have completed these activities, you are well
prepared to implement your climate change adaptation measures.
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OStage 6: Design of Evaluation System

Climate Change Integration Goal: Support your municipality’s ability to
become increasingly resilient by tracking and evaluating the implementation and
performance of adaptation measures.

In Stage 6, you establish a process that allows your municipality to track and
evaluate implementation by measuring and assessing your progress. This stage
presumes that one of the municipality’s primary goals is to become more
resilient over time.

What is adaptive management? Adaptive management is an iterative process
for revisiting and improving adaptation practices. It utilizes flexible decision
making to promote resilient systems and continuous learning by monitoring
conditions and making changes based on new information, observations, and
experience. This practice is particularly useful in adjusting adaptation measures
to manage uncertainty in climate projections and future land use scenarios. For
more information on adaptive management, refer to the Adaptive Management

Factsheet in the Stage 6 resources (see page 259).

Why integrate climate change considerations? Becoming a resilient municipality
is an ongoing process. Climate conditions change over time. Likewise,
municipalities are dynamic—growing and changing in ways that cannot be fully
predicted. New challenges and opportunities continuously arise, technologies
advance, and community priorities change over time. Further, implementation
plans sometimes face challenges in execution, and adaptation measures that
are implemented may not perform as expected. For all of these reasons, it is
necessary to monitor conditions and the effectiveness of adaptation measures,
and take additional action to adjust to these changes and increase resilience.
This stage helps to build resilience by incorporating the process of adaptive
management into your municipality’s monitoring and evaluation strategy. This
strategy can guide your municipality in tracking changes in climate conditions,
monitoring the effectiveness of climate adaptation measures, and adjusting plans
and programs as indicated.

A Resource Notebook for Integrating Climate Change Considerations

6 Design of Evaluation System
STEPS TO INTEGRATE CLIMATE CHANGE INTO STAGE 6

Take the following steps to help you successfully integrate climate change
adaptive management into your monitoring and evaluation plan.

Step |.Produce reports
from the territorial
management committee

Step 2. Produce progress
reports of the inter-
institutional coordination
table

Step 3. Produce
reports on PM
implementation

Integrate adaptive management into the monitoring and

evaluation strategy

During this stage you first set up a monitoring and evaluation plan to track the
progress and performance of the climate adaptation measures included in your
adaptation portfolio. To do this, you need to identify the information you will
need to collect, and what metrics—or indicators—you will use to gauge the
effectiveness of your efforts. You can use the Adaptive Management Tool (see
page 175), which will guide you through a process of developing indicators
relevant to monitoring and evaluating the progress of implementation and the
performance of your adaptation measures. Follow the instructions in the Adaptive
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Management Tool to fill out “Table 3:Tracking Adaptation Measure Implementation STAGE 6 TOOLS AND RESOURCES
Progress and Performance” (see page 182).This table can be integrated into your The climate change tools and resources for this stage will help
overall process of monitoring municipal programs and investments. Monitoring you collect information and evaluate the effectiveness of your
adaptation implementation allows you to assess: municipality'’s adaptation efforts. They will also help you explain
the value of monitoring and evaluation, and build the capacity of
* The progress you have made in implementing your implementation plan, ~ municipal staff to implement an adaptive management approach.
and
* The performance of the adaptation measures you implemented in  The climate change tool and resources for Stage 6 that can be found in the
achieving greater resilience. annexes at the end of this Notebook are:

The second component of monitoring involves measuring changes in conditions ~ Annex |
and impacts. This monitoring will increase your municipality's knowledge and

understanding of how climate risks are changing over time, and allow you to * Adaptive Management Tool: This resource provides practical guidance
take advantage of the most recent climate information. Natural systems and for monitoring and evaluating the effectiveness and implementation
non-climate conditions will continue to evolve as well and these changes in the progress of the adaptation measures in your land use plan and a
@ broader context can affect the level of vulnerability and the effectiveness of checklist of climate and non-climate conditions and impacts that should
adaptation options. Refer to “Table 4: Identify Climate and Non-Climate Conditions be monitored and tracked over time to improve understanding of
to Monitor” (see page 183) in the Adaptive Management Tool for more guidance vulnerabilities and effectiveness of adaptation measures. It also includes
on this process. (As noted above, this information can be included in the a checklist of questions to help you to assess and re-evaluate whether
municipal territorial information and management system developed in Stage adaptation measures should be adjusted. Use in Stage 5, Steps | and 3,
5, Step 3). and Stage 6, Steps 2 and 3.
Evaluate progress in advancing resilience Annex Il
The information you collect from monitoring allows you to evaluate your * Adaptive Management Factsheet: This factsheet provides guidance
municipality's progress in becoming more resilient. Through this evaluation you on monitoring the effectiveness of climate adaptation measures, tracking
can identify the reasons the measures have been effective or ineffective—and changes in climate and non-climate conditions, and adjusting adaptation
begin the process of identifying techniques to change, supplement, or add to plans and programs as indicated. Use in Stage 6, Steps 2 and 3.

the measures in place. The Adaptive Management Tool provides guidance how
to effectively evaluate the adaptation measures your municipality has begun to
implement.
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STAGE 6 CHECKLIST

Have you conducted the following activities toward
incorporating climate change considerations into this stage
of the land use planning process?

O Set up a monitoring and evaluation plan to track the
progress and performance of the climate adaptation measures included
in your adaptation portfolio.

O Implemented the plan to monitor/measure changes in conditions and
impacts.

O Implemented a plan to evaluate progress in advancing resilience, according
to the schedule you establish, using the information you collect from
monitoring.

O Determined how actions will be taken to increase resilience based on the
findings from the evaluation process.

Congratulations! Now that you have completed these activities, you have
established a framework for ongoing progress in improving the resilience of
your municipality.

A Resource Notebook for Integrating Climate Change Considerations
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OStage 7: Formalization

Climate Change Integration Goal: Approval and adoption of a municipal land
use plan in which climate change adaptation planning is thoroughly integrated.

In Stage 7,the technical teams complete a set of required steps in order for your
municipal land use plan to be officially adopted.

Why integrate climate change considerations? At this stage, you have
integrated climate change into the land use plan you have developed. It is
important to assess whether there are explicit requirements for consideration
of climate change that must be met in order for your municipal land use plan to
be certified and approved.and programs as indicated.

STEPS TO INTEGRATE CLIMATE CHANGE INTO STAGE 7
Take the following steps to help you successfully integrate climate change into
the formalization process.

To integrate resilience into this stage, you will assess whether there are
explicit requirements for consideration of climate change that must be
addressed in order for your municipal land use plan to be validated,
certified, and approved. If not, should these requirements be defined and
recommended? Note that formalization can occur any time after Stage 4,
however you must ensure that everything that relates to resiliency is included
in the ordinance.

Your resilience plans may also contribute to regional or national goals for
climate adaptation and resilience, such as the Dominican Republic's Nationally
Determined Contribution under the United Nations Framework Convention
on Climate Change Paris Agreement.

A Resource Notebook for Integrating Climate Change Considerations

Stage . .
7g Formalization

Step |.Validate
Assess explicit requirements
for considering climate
change to enable land use
plan to be certified and
approved

Step 2. Certify

Step 3.Approve

STAGE 7 CHECKLIST

Have you conducted the following activities toward
incorporating climate change considerations into this stage
of the land use planning process?

O Assessed whether there are explicit requirements in order to consider
climate change that must be met in order for your municipal land use plan
to be certified and approved.

O Considered whether changes to requirements should be defined and
recommended.

O \Validated,certified,and approved your land use plan that now incorporates
climate change adaptation considerations.

Congratulations! You are well on your way to addressing the climate
vulnerabilities that face your municipality, and to making ongoing progress
toward your vision of a resilient and sustainable municipality.
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CLIMATE VULNERABILITY ASSESSMENT TOOL

O
O

Stages

Relevant M
Land Use Planning

This Climate Vulnerability Assessment Tool supports municipal land use planners in identifying and assessing the vulnerability of
municipal resources, services, and sectors to current and future climate impacts. The tool consists of five modules that start with

Description identifying climate stressors and culminate with prioritizing vulnerabilities. Users integrate climate information and their knowledge
and assumptions of potential impacts to identify and prioritize municipal vulnerabilities. The tool assesses the vulnerability to climate
impacts of the resources, sectors, and services included in the land use planning diagnostics process.

Vulnerability is a function of three factors: |) the character, magnitude, and rate of climate variation to which a system is exposed; 2)
its sensitivity; and 3) adaptive capacity (IPCC 2001). Exposure is defined as the degree of climate stress upon a particular unit analysis;
it can be represented as either long-term change in climate conditions, or by changes in climate variability, including the magnitude and

Methodology frequency of extreme events (IPCC 2001). Sensitivity is defined as the degree to which a system will be affected by, or responsive to,
climate stimuli (Smith et al. 2001). Adaptive capacity is defined as the potential or capability of a system to adjust to climate change,
including climate variability and extremes, so as to moderate potential damages, to take advantage of opportunities, or to cope with
consequences (Smit and Pilifosova 2001).

User(s) Municipal staff involved in strategic and capital investment planning, in consultation with other municipal decision makers, stakeholders,
and individuals with technical expertise.
Intended Use To assess climate vulnerabilities of municipal resources, sectors, and services
Key Output(s) A table that shows the vulnerability of different municipal resources, sectors,and services,and the relative priority of these vulnerabilities.
Limitations The tool does not provide detailed engineering or design specifications of adaptation measures or address institutional roles or
implementation mechanisms.
Ease of Use Four- to eight-hour exercise. Users require a working knowledge of municipal resources, sectors, and services; and information about

the historical sensitivity of assets to climate and non-climate stressors.
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CLIMATE VULNERABILITY
ASSESSMENT TOOL

CLIMATE VULNERABILITY AND LAND USE PLANNING

Some land use planning and development decisions are straightforward and
require little analysis to implement. However, climate change adds a new dimension
to land use plans, strategies, and projects. If climate change is not considered,
degradation of development benefits may result over time. A careful assessment
of climate change impacts on land use and municipal development initiatives
can point to critical risks for planners to take into consideration. This document
provides overarching guidance for municipal planners seeking to incorporate
vulnerability assessments directly into the PMOT land use planning process.

WHAT IS AVULNERABILITY ASSESSMENT?

A climate vulnerability assessment can inform land use planning by analyzing the
extent to which municipal assets and people are susceptible to and/or unable to
cope with the impacts of climate variability and climate change.

It can be used to answer questions like:

* How vulnerable is my municipality's water supply to intense or sustained
drought?

*  How vulnerable is the primary road network to severe flooding events?

* How vulnerable are our marine fisheries to warming temperatures and
ocean acidification?

* What geographic locations are most vulnerable to increases in sea level
or storm surge heights?

HOW DOES THIS TOOL LINK TO THE PMOT STEPS?

This tool directly supports the integration of information on climate change
and climate vulnerability assessment into PMOT Stage 2:Territorial Diagnosis, as
outlined in Figure | (next page).The tool is not an exhaustive set of information
or guidance to produce a detailed vulnerability assessment. Rather; it is designed
to help land use planners think through, identify, and incorporate information on
critical climate change risks and vulnerabilities.

The diagnosis conducted in the PMOT Stage 2 is an intensive process that involves
data collection, stakeholder consultations, and analysis geared toward identifying
the “critical themes” of a municipality and its broader geographic context:
What is the environmental, social, and economic status of the municipality and
surrounding areas of influence? What are the key economic activities! Who are
the people? Where are they located? How well is the municipality supporting
the people and the economic activities! What are the key factors and enabling
conditions that support municipal services and people? What are the key risks
to the municipal assets and people? What are the interdependencies of the
municipality and surrounding areas?! What resources, infrastructure, and services
from outside the municipality are critical to the development and livelihoods of
the municipality?

The diagnosis of the municipality and its broader geographic context requires
gathering a range of environmental, socio-economic, and spatial information to
identify critical themes vulnerabilities, including climate change. As part of this
territorial diagnosis and analysis, information should be gathered on climate change
stressors; non-climate drivers of change; impacts to natural resources, populations,
sectors, and services; and their capacity to adapt, recover, or avoid impacts.
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- Step |I:
Delimit the municipality

Step 2:
Analyze the municipal
context

Step 3:
Analyze the municipal
territory

Step 4. Identify
critical themes and
vulnerabilities

Stage 2: Territorial Diagnosis

Figure I. Relationship of climate change vulnerability assessment (brown boxes) to the Stage
2 diagnostics for the analysis of critical themes and vulnerabilities of the municipality and the
surrounding territory of influence .

The climate vulnerability assessment integrates into the Stage 2: Territorial
Diagnostics, as it is based on diagnostics used within the PMOT. Figure |, above,
highlights the key modules involved in this Climate Vulnerability Assessment
Tool. Although the process is depicted as a linear progression, the underlying
information and assumptions could be revised and revisited over time as part of
the land use management process.

HOW TO USE THE CLIMATE VULNERABILITY ASSESSMENT TOOL
To use this tool, following the instructions for each of the five modules, beginning
with Module |. Each module starts with a brief explanation of the purpose of that
module, followed by step-by-step directions. The five modules of this tool are:

A Resource Notebook for Integrating Climate Change Considerations

*  Module I. Identify climate stressors: |dentify climate stressors based
on local expertise and information gathering.

* Module 2. Identify climate impacts and sensitivities of key
resources, economic activities, and services: Analyze the extent to
which exposed system assets are sensitive to climate stressors, and the
degree to which they will be impacted by climate if no adaptation is
undertaken.

*  Module 3. Assess impact of non-climate stressors and adaptive
capacity: Assess adaptive capacity by assessing the capacity of individuals,
organizations, and/or ecosystems to adjust to potential climate impacts,
to cope with consequences, or to take advantage of opportunities. This
module does not require determination of specific adaptation actions.

* Module 4. Interpret results and identify vulnerabilities: Reach
conclusions about the overall vulnerability of the development sector or
service and communicate assessment results in meaningful ways to the
target audience(s).

* Module 5. Prioritize vulnerabilities: Decide which of the vulnerabilities
identified in Module 4 are most important to address, based on criticality,
likelihood, and consequence.

MODULE I: IDENTIFY CLIMATE STRESSORS

In this module, you compile information on climate stressors that are relevant
to your municipality and the broader territorial context. You can gather this
climate information by using the Climate Information Worksheet (included in this
Notebook in Annex Il under Stage 2 resources), or through consultation with
climate experts.You (the planner) should conduct this module, and can engage
a climate expert if one is available.

Under Stage 2:Territorial Diagnosis, of the PMOT Guide, a range of information
is collected for several diagnostics components, including information on climate
and climate-related extremes. To ensure that the climate information that
is gathered is relevant to the assessment of climate change vulnerabilities, a
compilation of the types of climate information to gather; and where to find it, is
presented in the Climate Information Worksheet.
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Categories of climate stressors are outlined inTable |, below, along with a series
of questions to help you to characterize the stressors for your location. Climate
stressors can be useful for identifying exposed assets and locations, though you
may need to further refine the level of detail of the information to assess specific
resources, services, or economic activities.

The vulnerability assessment considers both current and future vulnerabilities.
Therefore, you will need to identify:

¢ Current and historical climate stressors — These can be used to: (1)
assess the extent to which exposure to climate variability and change
has previously caused impacts, and (2) establish a baseline against which
future exposure and impacts can be compared.

* Future projections of climate change stressors — These can be used
to: explore possible changes in future climate stressors and conditions
given different scenarios, at different points in the future.

INSTRUCTIONS FOR MODULE |
In this module, take the following steps to identify climate stressors:

. Collect and review climate information: You can either gather
information using the Climate Information Worksheet and review
this information, or work with a climate change expert to collect
and review the information.

2, Fill out Table I, below: Reflect on the questions in the second
column of the table, and describe recent trends and projected
changes for each climate stressor type that is relevant.

(a)
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Table I: Guiding Questions to Gather Information on Current Climate, Recent Trends, and Future Projected Climate
Stressors

Climate Stressor Type Prompting Questions

Rainfall

* Has average annual rainfall amount or seasonal distribution changed in the recent past?

FIVEY EYEIE *  How are the annual average, seasonal distribution, projected to change!

Monthly average
and distribution

Note recent trends and projected future changes in rainfall annual average and monthly average and distribution:

Sea Level, Storm *  What are the current trends and projected future changes in coastal flooding extent and location, considering changes in
Surge, and Sea storm surge height and sea level rise?
Temperature * What are the current trends and projected future changes in sea temperature?

Note recent trends and projected future changes in sea level, storm surge, and sea temperature:

Extreme Rainfall; * What are the current and projected future changes in extreme rainfall frequency and intensity?
Riverine/ Pluvial * What are the current and projected future changes of riverine/fluvial flooding extent? Maps with current and projected
Flood Extent flooding are useful to consider these questions.

Note recent trends and projected future changes in extreme rainfall:

*  Has drought frequency and intensity changed in the recent past! How are drought and aridity projected to change in the

Drought
future?

Note recent trends and projected future changes in drought:

(&)
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Climate Stressor Type Prompting Questions
Have monthly average, minimum, and maximum temperatures changed in the recent past! How are they projected to change

Temperature .
I\/Ilonlthly. in the future?

distribution *  Have the frequency and magnitude of extreme heat (e.g, daily maxima, heatwaves) changed in the recent past! How are they
Extremes projected to change in the future?

Note recent trends and projected future changes in temperature monthly distribution and extremes:

-g'oll’ical Storms, *  Have the frequency and intensity of storms changed in the recent past! How are they projected to change in the future?
yclones

Note recent trends and projected future changes in tropical storms and cyclones:

Other:
Landslides *  Have fire, landslides, or coastal erosion changed in the recent past?
Fires +  How are they projected to change in the future?

Coastal erosion

Note recent trends and projected future changes in landslides, fires, and coastal erosion:

(&)
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MODULE 2

IDENTIFYING CLIMATE IMPACTS AND SENSITIVITIES OF KEY
RESOURCES, ECONOMIC ACTIVITIES, AND SERVICES

In this module, you consider whether these resources, services, and sectors
are sensitive to climate stressors (e.g., drought, erosion, and/or flooding). You
(the planner) should conduct this module, and engage experts who are highly
familiar with the resources, services, and sectors to help you identify climate
impacts and sensitivities.

The PMOT Stage 2: Territorial Diagnosis includes identifying and assessing
important municipal resources and economic sectors and services, in order to
evaluate their sustainability and vulnerabilities. This module also helps to directly
integrate climate impacts into the territorial diagnosis. Based on the PMOT
analysis, you can identify the most important sectors and services; including
those that rely upon resources located outside of the municipal boundaries,
such as water resources for the provision of drinking water supply, or hydro-
electricity. The PMOT Stage 2 diagnostics are organized into environmental,
socio-economic, and spatial components. Within these components, there are
several resources, economic activities, and services that may be vulnerable to
climate change impacts (see Figure |, at the beginning of this tool), including:

*  Population: Human Settlements

*  Environmental and Natural Resources: Water Resources, Coastal and
Marine Resources, Forests

* Municipal Services and Equipment: Solid Waste Management, Civil
Protection and Health, Housing, Sports Facilities, Cemeteries, Markets,
Cultural Heritage

* Infrastructure Services: Drinking Water, Sanitation, VWastewater Treatment,
Urban Mobility, Stormwater Drainage, Power System, Telecommunications

* Commerce and Industry: Agriculture, Fisheries, Industry, Tourism

A Resource Notebook for Integrating Climate Change Considerations

INSTRUCTIONS FOR MODULE 2

In this module, take the following steps to identify climate impacts and
sensitivities. Using the checklist inTable 2: Assessment of Climate Sensitivity and
Impacts of Key Sectors and Services to Current and Future Climate, below, as a
guide, consider the degree to which resources and assets may be exposed and
sensitive to the climate stressors you identified in Module | (seeTable | on the
previous page),and how that may change as a result of changes in future climate.

To complete the Table 2 checklist below:

I In column [, select the key economic sector and municipal service
category diagnostics that are most important to your municipality.

2. In column 2, use the guiding questions as a starting point to
consider sensitivities and note any past impacts. Write down a
summary of these sensitivities under “Note key impacts” for each
sector or service category. Note that the questions provided are
illustrative; you can refer to the list of additional resources for a
more comprehensive set of potential impacts and sectors.

To complete the table, you may want to refer to a map of the municipality that
includes the location of key infrastructure and populations.The factors located in
areas at risk of exposure can be marked directly on the map, and their sensitivity
to impacts can be evaluated. Sensitivity is the extent to which something will
be positively or negatively affected if it is

exposed to a climate stressor The more o,
sensitive an asset, resource, or person is to

one or more climate stressors, the more What’s the bright idea? @

vulnerable it tends to be. For example, older  Past  climate-related  impacts
adults tend to be more sensitive to extreme ~ ON your municipality provide
heat compared with the | Iati the most useful window into
P general population,  ynderstanding potential future
and certain types or varieties of crops are impac;cs Fecauseﬂt%y refJ[egt
. our local context. The past is
more sensitive to drought. P o act o e the
future, however: It is important
to consider how the likelihood
and consequences of future
climate stressors may change
(e.g, projected changes in
intensity; frequency, and footprint
of climate extremes), increasin
the exposure and impacts o
additional critical assets.

Once you have completed Table 2, you are
ready to move on to Module 3.
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Table 2: Assessment of Climate Sensitivity and Impacts of Key Sectors and Services to Current and Future Climate

|. Diagnostic
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Human
Settlements

Note key impacts:

Water Resources,
Coastal and Marine
Resources, Forests

2. Checklist of key questions to assess sensitivity and impacts

Are people in specific settlements currently exposed to inundation from riverine or coastal flooding, or landslides? Is climate
change expected to increase the footprint of landslides or riverine or coastal flooding that would render additional assets
and populations exposed to flooding or permanent inundation? Is housing and other infrastructure subject to damages from
flooding or landslides? Is it designed to withstand projected changes in landslides, flooding, heavy rainfall, storm surge, or high
temperatures?

Is there critical infrastructure (e.g, hospitals, roads, emergency shelters) that provides services to one or more settlements
that is or will be exposed to current and/or future riverine or coastal flooding?

Are there any settlements that are particularly sensitive to physical damage from climate stressors due to their temporary
or informal nature, poor construction, lack of regulation, higher density, low-income levels, and/or lack of services! Are there
populations that are particularly sensitive to extreme heat due to a high concentration of young or elderly people and/or
a lack of access to cooling centers?

Has average annual rainfall amount or seasonal distribution changed in the recent past, affecting the amount and quality of
the water resources! How might changes in annual average and seasonal distribution of rainfall effect the water resource?
Have aquifers nearby coastal areas experienced saltwater intrusion? How might an increase in sea level affect these areas?
Are watersheds vegetated and able to slow runoff from heavy rains, attenuating flooding, erosion, and sedimentation
downstream? How might changes in extreme rainfall effect water quality in the watershed?

Are there marine species that are sensitive to temperature increases? Is there marine life that has calcium-based shells that
might be adversely affected by ocean acidification? How might increasing temperatures and ocean acidification impact the
productivity of marine fisheries with species sensitive to temperature increases and ocean acidification?

Have coastal mangrove forests been removed, degrading the marine ecosystem, resulting in loss of habitat, and increasing
coastal erosion? How might an increase in sea level and storm surge affect marine areas?

Have terrestrial forests experienced stress from increasing temperatures or changing rainfall patterns? Has fire incidence as
a result of drought and high temperatures increased? How might changes in temperature, rainfall amount and distribution
effect forests?
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Solid Waste
Management

Note key impacts:

Civil Protection
and Health

Note key impacts:

Housing,
Sports Facilities,
Cemeteries,
Markets,
Slaughterhouses,
Cultural Heritage

Note key impacts:
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2. Checklist of key questions to assess sensitivity and impacts

Have higher temperatures resulted in increased odor and pest activity putting workers or citizens at increased risk to
infectious diseases! How might projected increases in temperature affect human health?

Have collection, processing and disposal of solid waste been inundated by flood waters in the past? How might changes in
rainfall intensity, sea level and storm surge, and flood footprints affect the location of solid waste management assets

Have higher temperatures resulted in increased or changing patterns in water borne or infectious disease incidence (e.g,
malaria)? How might projected increases in temperature affect human health?

Have populations been impacted by flooding or drought in the past?

Are there easily accessible designated shelters to accommodate populations at risk to injury or harm during flood, or storm
events! Is the hospital easily accessible and located in an area that is not prone to flooding?

How might changes in future intensity of rainfall and/or storms affect health and safety?

Are there municipal facilities (e.g., houses, sports facilities, cemeteries, markets, slaughterhouses, or cultural heritage sites)
that have historically been subject to damage or flooding from landslides, storms, heavy rainfall, or storm surge! How might
projected changes in climate impact damage to or flooding in these facilities?

Is climate change expected to increase the footprint of landslides, riverine or coastal flooding that would render additional
municipal facilities exposed to these stressors?

Are there cultural heritage sites in areas where buildings have historically experienced fissures and cracking due to extreme
temperatures! How might projected temperature increases impact these cultural heritage sites?

Are there cultural heritage sites in areas that have historically experienced growth of organic materials such as insects, molds,
and fungi? How might projected changes in precipitation and humidity impact these cultural heritage sites?

Are there cultural heritage sites that have historically experienced structural damage, erosion, and moisture penetrating
into porous materials due to strong winds! How might the projected increase frequency and intensity of storms impact the
cultural heritage sites?
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|. Diagnostic 2. Checklist of key questions to assess sensitivity and impacts
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Drinking Water

Note key impacts:

Sanitation
systems

Note key impacts:

Have water supply infrastructure and access roads experienced past damages from flooding? Is current water supply
infrastructure designed to account for intense rainfall and flooding? Is flood frequency and intensity expected to change, and
if so, would changes exacerbate flood impacts?

Are there non-regulated river systems where extreme rainfall and increased sedimentation have already caused physical
damage to intake infrastructure and impaired water quality? How might projected changes in extreme precipitation alter
sedimentation and associated infrastructure and water quality impacts?

Are there dams or other water reserves that have historically experienced water shortages due to drought? How might
projected changes in drought frequency and intensity impact water supply?

Have competing water demands increased as a result of higher temperatures, and supply decreased as a result of increased
surface evaporation? How might projected increases in temperatures and potential evapotranspiration changes impact
ability to meet drinking water demands?

Is current ground water supply subject to salt water intrusion? How might increasing sea level affect municipal water supply?
Is current surface water supply quality decreased by warmer temperatures (e.g., eutrophication)? How might projected
increases in temperature affect water quality?

Have high water tables during intense rainfall events lead to groundwater contamination from latrines or septic systems?
How might changes in rainfall frequency and intensity affect groundwater quality?
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Wastewater
Treatment

Note key impacts:

Urban Mobility

Note key impacts:
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2. Checklist of key questions to assess sensitivity and impacts

Have past storms or extreme precipitation overwhelmed wastewater treatment facilities, inundated outfalls causing discharge
to back up, or disrupted pumping or treatment due to power losses? How might projected changes in storms and extreme
precipitation affect treatment, or combined sewage overflow systems?

Have past extreme precipitation events or landslides impacted worker access to wastewater treatment plants, chemicals,
fuel, or supplies? How might projected changes in extreme precipitation impact wastewater plant operations and worker
safety?

Have higher temperatures or prolonged drought reduced water quality and increased waste water treatment costs! Have
drought conditions historically induced pipe blockage from reduced inflows, increased corrosion, reduced waste treatment
effectiveness, or increased maintenance costs? How might projected temperature increases or changes in drought affect
waste water treatment?

Has extreme heat historically caused material degradation of electrical connections, treatment plant equipment, and access
roads! Has pipe infrastructure or other equipment historically experienced significant corrosion? Have workers historically
experienced heat stress? How might projected increases in average and extreme temperatures impact wastewater treatment
plants?

Is asphalt deterioration due to extreme temperatures currently affecting roads and/or runways! How might expected
increases in temperature extremes result in new or more deterioration?

Are ports and waterways adversely affected by silt deposition, low water levels, or scour! How might future changes in peak
flows or low flows affect them?

Are roads, railways, and airports currently affected by erosion or washout! How might changes in future rainfall intensity and
flooding affect these assets?

Is the density of roads sufficient to provide alternative routes in case of climate-related extreme events? Does dislocation of
populations or reduced access to assets occur as a result of extremes?

(o)
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|. Diagnostic 2. Checklist of key questions to assess sensitivity and impacts

O Are natural drainage systems (e.g, creeks, streams, and tributaries) historically clogged with solid waste or impeded by
informal settlements! Do these areas experience flooding? How might projected changes in extreme precipitation impact
drainage and flooding?

Stormwater 0 Are there areas that have historically experienced saturated soils and associated ponding? Are there boreholes in these
Drainage areas that have historically been rendered inoperable due to damage from debris? How might projected changes in extreme
precipitation impact drainage and aquifer contamination in these areas?

O How might an increase in intensity of storms impact the condition of stormwater drainage networks? How might these
changes impact inundation and stormwater drainage?

(%]

k] Note key impacts:

Z
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o O Has energy infrastructure experienced past impacts due to high temperatures or intense storms?

g O Are reductions in energy generation, transmission, and distribution efficiency and capacity currently experienced due to high

3 temperatures! How might expected increases in temperature extremes result in new or greater reductions in efficiency of

€ transmission and distribution, or thermal generation?

Power System O Have past fluctuations in water availability reduced hydropower availability and generation, or caused conflict with competing

water users! How might future projections in runoff result in increased or decreased generation potential and conflicts over
water?

O Have increases in electricity demand for cooling occurred in the past during warmer days or seasons! How might future
increases in temperatures result in higher electricity demand?

Note key impacts:
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I. Diagnostic 2. Checklist of key questions to assess sensitivity and impacts

O Is there telecommunications infrastructure within a floodplain, along the coast, or within another area that has historically
experienced severe riverine or coastal flooding? Has historical flooding inundated electrical equipment, exposed cables due
to erosion, or reduced access to low-lying coastal telecommunications buildings? How might projected changes in extreme
precipitation impact telecommunications systems?

0 Have extreme storms and winds historically downed cell towers or telephone poles? How might increasingly frequent
and intense extreme events directly impact telecommunications infrastructure? How might changes in these events impact
power outages and the telecommunications system?

Has below-ground infrastructure historically experienced adverse effects from flooding, coastal saltwater intrusion, subsidence
from drought or flooding, or damage from surface infrastructure (e.g., roads)! How might projected changes in extreme
precipitation, sea level and storm surge, and drought impact below-ground infrastructure?

0 Have data centers or other telecommunications stations historically experienced overheating! Have wireless signals
historically been reduced in strength and quality due to increased temperatures! How might projected increases in average
and extreme temperatures affect telecommunications systems?

O How might increasing temperatures and associated permafrost melt impact the physical stability of telecommunications
towers!

Telecommunications

Infrastructure Services

Note key impacts:

Is current water supply or rainfall sufficient to meet agricultural needs! How might changing amount and distribution of
rainfall effect production?
Avre crops currently affected during times of drought? Is drought frequency and intensity expected to change, and if so, would
changes exacerbate drought impacts?
Do crops, or water supply irrigation infrastructure, frequently incur damages as a result of intense rainfall and flooding,
Agriculture and associated erosion and sedimentation? Is flood frequency and intensity expected to change, and if so, would changes
exacerbate flood-related impacts?
Do agricultural areas experience salt water intrusion! How might increasing sea level affect agricultural production?
Have past episodes of extreme temperatures or heatwaves stressed crops and increased pests, affecting agricultural
productivity? How might projected increases in temperature affect agricultural productivity?

Commerce and Industry

Note key impacts:

(n)
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I. Diagnostic

>~
[
]
7]
>
)
=
)
c
«
o
[l
Q
S
S
o
O

Fisheries

Note key impacts:

Industry

Note key impacts:

2. Checklist of key questions to assess sensitivity and impacts

Have past increases in sea surface temperatures affected coastal zone health, and fish habitat and breeding grounds? Have
there been temperature-induced shifts in the ranges and populations of fish or changes in reproduction cycles! How would
increasing sea surface temperature affect fish habitat and breeding areas?

Have past storms damaged boats or fishing equipment! Has this increased production costs due to destruction of
infrastructure and interruption of supply chains! How might increases in sea level, or changes in storm surge heights, and
storm intensity affect fishing equipment?

Have past storms resulted in destruction of fish habitat and ecosystem (e.g., coral reefs and mangroves)? Have past storms
and flooding reduced fishery productivity due to increased sedimentation and runoff, and reduced water quality, degrading
habitats and leaving fish unable to fertilize eggs or protect nests? How might changes in future storms affect habitat and
productivity?

Has energy infrastructure experienced past impacts due to high temperatures or intense storms?

Are reductions in energy generation, transmission, and distribution efficiency and capacity currently experienced due to high
temperatures! How might expected increases in temperature extremes result in new or greater reductions in efficiency of
transmission and distribution, or thermal generation?

Have past fluctuations in water availability reduced hydropower availability and generation, or caused conflict with competing
water users! How might future projections in runoff result in increased or decreased generation potential and conflicts over
water?

Have increases in electricity demand for cooling occurred in the past during warmer days or seasons? How might future
increases in temperatures result in higher electricity demand?
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|. Diagnostic 2. Checklist of key questions to assess sensitivity and impacts

0 Are coastal areas vegetated and able to reduce wave impacts! Are dunes in place as natural barriers?

O Have historical storms led to direct damages to tourism infrastructure (e.g., beach resorts, roads, historical monuments
and buildings)? How might projected changes in storms, sea level rise, storm surges and erosion directly affect tourism
infrastructure?

Tourism O Have indirect impacts of extreme events (e.g, coastal erosion, coral bleaching) and short-term adverse perceptions of

tourists after the occurrence of extreme events (e.g, flooding, tropical storms, storm surges) affected tourism?
How might projected increases in temperature and heatwaves, and/or changes in storm frequency and intensity, affect

tourism in the future?

Note key impacts:
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MODULE 3

ASSESS IMPACT OF NON-CLIMATE STRESSORS AND ADAPTIVE
CAPACITY

This module will help you determine how non-climate stressors might
exacerbate climate impacts and, conversely, consider how the strengths or
“adaptive capacities” of your municipality might moderate climate impacts. You
(the planner) should complete this module and engage experts who are highly
familiar with the conditions of the resources, services, and sectors, and who will
be able to help you describe the condition of non-climate stressors and adaptive
capacities that will influence the severity of climate impacts.

The social, economic, and political context of your municipality can influence the
risk to your resources, sectors, and services from climate hazards. For example:

*  Development along the coastline can increase pollution and exacerbate
impacts from climate and other natural hazards on coastal environmental
degradation.

*  Lack of solid waste management can lead to blocked drainage, increasing
flood extent and health exposure risks.

* Weak institutional capacity of the managing agencies can result in limited
budget for operations and maintenance, reducing funds available for
maintenance and repairs.

At the same time, municipalities, individuals, and institutions may have capacities
in place that allow them to avoid, or better adapt or recover from climate-
related impacts. For example:

* Legal regulations that include buffer zones for coastal or riparian
development, in combination with strong legal enforcement, can reduce
exposure of people and assets to coastal flooding.

*  Good solid waste management can ensure that trash does not collect in
drainage areas, providing more capacity to drain rainwater and reducing
human contact with toxic waste materials.

*  Hazard early warning systems and associated contingency plans can
lessen the duration and severity of impacts and disruptions when hazards
such as flooding or storms occur.

The PMQOT Stage 2:Territorial Diagnosis includes gathering information on non-
climate stressors and adaptive capacities as part of the diagnostics. Examples
of non-climate stressors that may moderate or increase current and/or future
impacts on the sectors or services relate to the following diagnostics:

Governance

*  Governance and institutional capacity —Areas that have developed climate
policies, plans and roadmaps, and have identified priority investment
areas and begun to implement them are building capacity and awareness
of climate-related risks.

*  Regulations and enforcement capacity — Areas that have developed
regulations to protect areas from development, pollution, and are able to
enforce them are creating safer; more sustainable municipalities.

»  Political instability — A more stable political environment allows for more
government time and resources to be dedicated to helping communities
adapt to climate change.

*  Resource management — Considering projected climate change in
resources management allows for more effective and resilient resource
management planning.

* Human conflict — Less conflict allows for more resources to be dedicated
to climate adaptation planning and implementation.

Land Use Planning and Rules

e Clear land ownership and enforcement — Clearly defined land ownership
and management responsibilities increase the likelihood that adaptation
actions will be undertaken.

* Urban planning — Planning settlements, as opposed to allowing them to
arise in an unplanned fashion, allows for climate impacts and adaptation
to be incorporated into the settlement, creating settlements that are
more resilient to climate change.

Pollutants and Degradation
*  Deforestation — A denuded landscape will be more susceptible to erosion
and landslides, and sedimentation, as a result of intense rainfall events.
*  Solid Waste Management — Poor solid waste management can increase
pollution and increase the likelihood that climate impacts, such as
increased flooding, will be exacerbated by a polluted environment.

()
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* Natural territory protection — A high percentage of land under protected
area status indicates a commitment to environmental preservation, which
enhances adaptive capacity by reserving land that may buffer populations
from climate impacts and provide species diversity that may help people
adapt to climate change.

Demographics

+  Population growth —A growing population can stress the ability of existing
services to meet needs.

*  Gender barriers — Gender barriers that limit access to information and
resources and impose sociocultural constraints can inhibit women's
participation and leadership in climate adaptation efforts, which presents
a constraint to human capital in a community's adaptation efforts.

Poverty Rates

*  Poverty rates — Higher levels of poverty indicate less ability to adapt to
climate shocks and impacts, less ability to access savings.

*  Strained financial resources — Strained financial resources reduce ability to
invest in climate adaptation. Access to technology — Access to technology
increases the ability to access information and communicate with others,
thereby increasing resilience.

Education, Health and Employment

¢ Education — The percentage of population with primary, secondary, or
tertiary education provides a measure of the education level of the
population. Higher education levels indicate a more skilled labor force
with higher income potential and more financial resources to adapt to
adverse circumstances.

*  Access to health care — Higher access to health care and lower levels of
disease, indicate healthier populations which would be more mobile and
less vulnerable to climate change.

*  Employment — Higher employment levels, particularly skilled labor,
indicate higher income potential and capacity to be more resilient to
climate change impacts.

A Resource Notebook for Integrating Climate Change Considerations
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INSTRUCTIONS FOR MODULE 3

In this module, you identify the adaptive capacity (strengths) and non-climate
stressors that will influence the impacts of climate change on your municipality.
Adaptive capacity strengthens capacity to address climate impacts, while non-
climate stressors weaken capacity to address climate impacts. Complete Table 3
by taking the following steps for each diagnostic factor. The diagnostic factors are
listed in column |.An example is provided in the first row.You may also want
to refer to Table 5: Examples of Adaptive Capacity and Non-Climate Stressors
Affecting Municipal Sectors and Services, at the end of this tool. Table 5 provides
an illustrative list of adaptive capacities and non-climate stressors that may be
useful to you.

[ In the first column, review the diagnostic factors and select those
that are relevant to your municipality.

2. In the second column, enter the specific adaptive capacities/
strengths that are in place that may moderate current and/or
future impacts.

3. In the third column, list specific non-climate stressors that may
increase current and/or future impacts. Notice that some non-
climate stressors and adaptive capacities may apply to several of
the resources, sectors, and services.

4, In the last column, indicate whether there will be, on balance, an
overall increase or reduction in vulnerability given the capacities
and stressors you have identified. To what extent will the potential
impacts you identified in Table 2 be exacerbated or reduced?

When you have completed Table 3, you will have compiled a complete picture
of the adaptive capacity of your municipality and the non-climate stressors that
will influence the degree of climate change impacts.
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Table 3: Non-Climate Stressors and Drivers of Change That May Increase Current and/or Future Impacts, and Adaptive
Capacity That May Moderate Climate Vulnerability

|.Adaptive Capacity (Strengths) 2. Non-Climate Stressors 3. Overall I{\/ﬁll"ﬁgigbﬂliﬂt)lﬁeduction I

Diagnostic (Sector/
Service/Resource)

E.g., Drinking Water

Well-developed contingency plans;
large supply buffer

Highly polluted due to industrial effluent,
increasing sedimentation as a result of
deforestation (and intense rainfall events)

Increase

Human Settlements

Water Resources, Coastal

and Marine Resources,

Forests

Solid Waste Management

Civil Protection and Health

Housing, Sports Facilities,

Cemeteries, Markets,

Slaughterhouses, Cultural

Heritage

Drinking Water

Sanitation Systems

Wastewater Treatment

Urban Mobility

Stormwater Drainage

Power System

Telecommunications

Agriculture

Fisheries

Industry

Tourism
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MODULE 4

INTERPRET RESULTS AND IDENTIFY VULNERABILITIES

The outputs from the above exercises can help to provide a perspective on
broad vulnerabilities to different resources, sectors, and services—through
combined consideration of their level of exposure and sensitivity to climate
stressors—and the influence of non-climate stressors, and adaptive capacity. In
this module, you should interpret and synthesize the outcomes from Modules
2 and 3 to reach conclusions about the overall vulnerability of each resource,
sector or service under consideration. The information you use to describe
specific vulnerabilities should also include the scale, or granularity, of the risks
you are considering. Climate change vulnerability can be considered at different
scales, ranging from vulnerability of specific assets or facilities in particular
locations to broader; community-wide vulnerability.

The vulnerabilities listed below can be synthesized and integrated into the
PMOT territorial diagnosis to provide a clear indication of who and what
activities are vulnerable (to what climate stressors), and where they are located.
This information can be spatially represented, or documented in the land use
plan. For example, maps delineating exposure of key populations and assets to
different climate vulnerabilities can be prepared and included.

INSTRUCTIONS FOR MODULE 4

In Modules 4 and 5 you build on your findings in the previous modules to
summarize and prioritize the climate vulnerabilities your municipality will face.
In Module 4, start by completing the first two columns in Table 4 to identify the
vulnerabilities you need to consider.

l. Resource, Sector, Service: In the first column, enter the
resources, sectors and services where impacts were identified,
referring to Table 2, column 1.

2. Describe Vulnerability: Using the information documented in
Tables 2 and 3, write in column 2 a short description of the current
and potential future impacts (fromTable 2), and how these impacts
may be affected by non-climate stressors and adaptive capacities
(from Table 3) for each resource, sector; or service you noted in
the first column. See the example in the first row.

You will rate the level of priority in the next module (Module 5).

Table 4: Priority Climate Vulnerabilities by Resource, Sector
and Service

Resource,
Sector,
Service

Describe Climate Vulnerability Priority

Currently affected by periodic drought, climate
change is projected to reduce rainfall and dry periods
are projected to increase in frequency and duration.
Population growth, and increasing competing water
needs, and pollution, will exacerbate future ability to
meet demands. Contingency planning and increased
groundwater use may offer short-term resiliency to
drought.

Ex. Drinking

Water High

(n)
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MODULE S5

PRIORITIZE VULNERABILITIES

Now that you have identified the climate vulnerabilities your municipality is facing,
this module aims to help you prioritize these vulnerabilities. Understanding the
relative importance of different vulnerabilities can help you make sound choices
about what actions to take first and where to invest your resources.

To prioritize vulnerabilities, it is important to identify stakeholder priorities to
ensure you consider different concerns and perspectives. This can be done as a
participatory process by forming stakeholder working groups to establish criteria
and incorporate input from an array of stakeholders (e.g, other government
agencies, nonprofits or other groups focused on particular diagnostics,
academics, etc.). For example, priority concerns can include the safety of
residents, preservation of natural resources, socio-economic development, and
other aspects important to the community.

To prioritize vulnerabilities, consider the criticality, likelihood, and consequence
of the associated impacts:

a. Criticality: Are people at risk! How important are the asset(s) that would
be impacted to achieving the economic and services objectives in your
region?

b. Likelihood: What is the probability of the climate impact occurring and
affecting the people and/or assets?

c. Consequences: What would be the severity of an impact if it does occur?
Would the climate impact temporarily or permanently decommission the
use of the asset! Will people be put into harm'’s way?

For instance, if socio-economic development is selected as a priority concern,
higher priority vulnerabilities could include vulnerabilities to sectors/resources/
services that are highly critical to socio-economic development, and address
the vulnerability to other sectors and services would be a lower priority. The
vulnerabilities of sectors/resources/services with low sensitivity or high adaptive
capacity could also be considered lower priority.

A Resource Notebook for Integrating Climate Change Considerations

INSTRUCTIONS FOR MODULE 5
In this module, you review the vulnerabilities you identified in Module 4 (Table
4) and decide their relative importance for action.Take the following steps:

I In your working group, review the vulnerabilities in Table 4. Consider
the criticality, likelihood, and consequence of each diagnostic
vulnerability in the context of your municipality’s development
objectives and stakeholder priorities.

2. In the far right column of Table 4, indicate whether the priority of
the vulnerability is high, medium, or low priority based on your
assessment of the relative significance of each climate vulnerability
impact.

When you have completed Module 5, you will have completed the Climate
Vulnerability Assessment. You can use these findings to inform the Stage 2:
Territorial Diagnosis in your land use planning process. The results of your
assessment can also be shared with other decision makers.

Suggested resources for further information: Municipal vulnerability assessment,
ONAMET, community or household hazard surveys, USAID Climate-Resilient
Development resources: http://www.ccrdproject.com!/.

(n)
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Table 5: Examples of Adaptive Capacity and Non-Climate Stressors Affecting Municipal Sectors and Services

Adaptive Capacity That Ma}F

Moderate Climate Vulnerability, and Non-Climate Stressors and Drivers of Change
hat May Increase Current and/or Future Climate Impacts

Sector/Service

Adaptive Capacity (Strengths)

Non-Climate Stressors (Weaknesses / Drivers)

Human Settlements

Well-constructed communities

Dense, poorly constructed communities

Water Resources, Coastal and
Marine Resources, Forests

Healthy and well-managed water/coastal/ marine
resources and forests

Unhealthy and/or poorly managed water/ coastal/marine
resources and forests

Solid Waste Management

Effective solid waste management system where very
little waste pollutes the built and natural environment

Poor solid waste management system where the built
and natural environments are h%hly polluted, and natural
drainage is blocked by waste

Civil Protection and Health

Widespread civil protections, including early warning/
early action systems, and healthy population

Limited or inequitable civil protections and unhealthy
population

Housin%

Sports Facilities,
emeteries,

Markets,

Slaughterhouses, Cultural

Herrtage

Well cared-for facilities that are in good condition

Degraded infrastructure, lack of proper waste treatment
(slaughterhousef

Drinking Water

Large supply to buffer seasonality, strong operational
management systems

Insufficient drinking water supply and/or treatment, poor
watershed management

Sanitation systems

Effective sanitation systems

Ineffective sanitation systems

Wastewater Treatment

Effective system that treats and disposes wastewater
in a manner that does not adversely affect human or
ecosystem health

Ineffective system, or lack thereof, that results in wastewater

adversely affecting human or ecosystem health

Urban Mobility

Dense, redundant road networks, and connectivity

Limited road networks, connectivity

(w)
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Adaptive Capacity That MQF Moderate Climate Vulnerability, and Non-Climate Stressors and Drivers of Change

hat May Increase Current and/or Future Climate Impacts

Sector/Service Adaptive Capacity (Strengths) Non-Climate Stressors (Weaknesses / Drivers)
: Effective stormwater drainage that prevents or reduces Ineffective stormwater drainage where flooding occurs
Stormwater Drainage flooding during storms and extreme precipitation events during storms and extreme precipitation events

Unreliable system or system that produces insufficient
energy, frequently blacks out, or distributes energy in an
inequitable manner

Reliable system that produces sufficient energy and

Power System distributes energy in an equitable manner

Reliable system that supports telecommunications in all Unreliable system or system that does not support

Telecommunications populated areas telecommunications in all populated areas

System that farms land in an unsustainable manner, resulting

Asriculture System that farms land in a sustainable manner, in land and water degradation; such as slash and burn

8 preserving soil and using water efficiently agriculture, or increased erosion due to poor farming
practices

Fisheries System that farms marine animals in a sustainable manner System that farms marine animals in an unsustainable

manner, damaging coral, or depleting resources

Industry System that responsibly manages its emissions and waste System that pollutes its community

. . System where community does not reap benefits,

Tourism Well—man%ged tourism where community reaps the natural resources are over-burdened (e.g., degradation
benefits and natural resources are not over-burdened of mangroves, construction close to beaches), and

infrastructure is poorly planned

(w)
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CLIMATE ADAPTATION ASSESSMENT TOOL

D Stage |: Institutional Organization M Stage 4: Programming D Stage 7: Formalization

Relevant Land Use D

Planning Stages Stage 2:Territorial Diagnosis O Stage 5:Implementation

M Stage 3:Territorial Prospective 7] Stage 6: Monitoring and Evaluation

This Adaptation Planning Tool supports municipal land use planners in identifying adaptation measures to address climate vulnerabilities
and promote climate-resilient planning. It can be used to support municipal land use planning, as well as other municipal planning
efforts. The tool consists of five modules: ') confirm priority climate change vulnerabilities, 2) identify potential adaptation measures,
3) evaluate these measures, 4) develop an adaptation portfolio, and 5) integrate adaptation measures into land use programming.
Users can start with the climate vulnerabilities that they identified in the Climate Vulnerability Assessment Tool, also in Annex | of this
Notebook, and use this tool to prioritize and plan implementation of adaptation measures to address these vulnerabilities.

Description

First, the planner will identify vulnerabilities or bring in those identified through other stages of the Notebook.The vulnerabilities are
prioritized based on the significance of the climate impacts on sectors, resources, or services that are important to the municipality.
Then, potential adaptation measures are identified for each priority vulnerability and linked to PMOT diagnostic factors, vulnerability
components, and land use elements. In the evaluation phase, the planner defines evaluation criteria and applies them to the list of
possible adaptation measures generated in the previous module. Based on this evaluation, the user compiles a portfolio of adaptation
measures that are ranked highly. Both land use and non-land use measures can be integrated into planning to help increase capacity
and minimize vulnerability.

Methodology

User(s) Municipal staff involved in land use planning, other municipal decision makers, and a range of stakeholders representing community
interests, and individuals with financial, technical, and institutional capacities. .

Intended Use To identify and evaluate adaptation options for municipal planning

(55)
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CLIMATE ADAPTATION ASSESSMENT TOOL

| Priority Vulnerability VWorksheet
2. Adaptation Measure Description Worksheet
Key Output(s) 3. Evaluation Summary Table
4. Land Use Adaptation Measure Integration VWorksheet and Non-Land Use Adaptation Measure Integration Worksheet

The tool does not provide detailed engineering or design specifications of adaptation measures or address institutional roles or

Limitations . . .
implementation mechanisms.

Four- to eight-hour exercise. Users require a working knowledge of municipal resources, sectors, and services; and understanding of

Ease of Use S L . .
the historical sensitivity of assets to climate and non-climate stressors.
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‘g“' CLIMATE ADAPTATION ASSESSMENT TOOL

INTRODUCTION

This tool provides guidance to help planners identify climate change adaptation
measures to address vulnerabilities and promote climate-resilient planning at
the municipal level. It can be used to support municipal land use planning, as
well as other municipal planning efforts.The tool contains five modules. The first

three inform Stage 3:Territorial Prospective, and the last two feed into Stage 4:

Programming. There may also be some iteration of adaptation measures as you

move from Stage 3 into Stage 4.
Stage 3:Territorial Prospective Stage 4: Programming
Module 4: Develop an

Module I: Confirm priority
climate change vulnerabilities
adaptation portfolio

Module 2: |dentify potential

deafpitzilion mgEEUEs Module 5: Integrate adaptation

measures into programming and
prepare for implementation
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Module 3: Evaluate adaptation
measures

This Climate Adaptation Assessment Tool features a series of checklists and
worksheets to help guide youranalysis and decision making.The toolis compatible
with the Climate Vulnerability Assessment Tool; priority vulnerabilities to inform
adaptation planning can be taken directly from Module 4 in the Climate
Vulnerability Assessment Tool. Alternatively, users can identify vulnerabilities as
outlined in Module 1, in this tool, below. You are encouraged to make copies
of these checklists and worksheets for each vulnerability and/or adaptation
measure you analyze.

A Resource Notebook for Integrating Climate Change Considerations

HOW DOES THIS TOOL LINK TO THE PMOT STEPS?

This tool supports the integration of climate adaptation strategies into PMOT
Stage 3:Territorial Prospective and Stage 4: Programming, as shown in Figure
| below. The output of Module 3, a list of potential adaptation strategies, will
be incorporated into the development of scenarios in Stage 3. During Stage
4, these adaptation strategies may be revised or de-prioritized, based on how
they align with other land use measures, to develop a portfolio of adaptation
measures that will be included in the final land use plan or in other municipal
plans. For those that are included in the final plan, this tool provides guidance
to integrate them into Stage 4: Programming, where activities are developed. At
each stage of land use planning, you evaluate the adaptation strategies to see if
they are appropriate for the context and needs of the municipality.
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Climate Adaptation Assessment Tool

Module 5: Integrate Non-
=»  Land Use Measures into

Climate Appropriate Plan

Vulnerability
Assessment
Tool

\ \

v ) v
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Step I: Step 2: Step I: Step 2:
Deszlop Conesgruct B - Z:r?ing > Policitfsp Plans, ™ SEE
Municipal Municipal g%':g::li‘a:: Preferred Prograr’ns and R:rslc:t‘i?ns
Vision Scenarios ) Applications Projects g

Stage 3 Territorial Prospective Stage 4 Programming

Figure |. Relationship of climate change adaptation assessment to the Stage 3:Territorial Prospective and Stage 4: Programming of the PMOT Guide. Addressing the priority
vulnerabilities (an output either from the Climate Vulnerability Assessment Tool or the Adaptation Tool, Module |) can be integrated into the development of the municipal vision,
and the potential adaptation measures can be integrated into the scenario development process. Ultimately a final portfolio of adaptation measures is included in the Stage 4
programming activities of zoning, policies, plans, and programs. The process of selecting adaptation measures is typically iterative as stakeholders formulate objectives and identify
activities. Non-land use adaptation measures can be identified at the same time, and assigned to other municipal plans and policies for implementation.

WHO SHOULD BE CONSULTED?

Identifying strong adaptation measures and implementing these actions usually municipality. Engaging stakeholders early in the process helps build consensus
requires the involvement of several different stakeholders who can provide and support for the adaptation work ahead. For more guidance on identifying
different community perspectives and offer financial, technical, and institutional and engaging stakeholders, see Stage | of this Notebook.

capacities. Therefore, the process of brainstorming ideas and evaluating potential

climate change adaptation measures should engage a range of stakeholders

(e.g, the land use planning working group). This will help ensure that the final

adaptation plan reflects the range of needs and opinions relevant to your

(w)
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HOW TO USE THE CLIMATE ADAPTATION ASSESSMENT TOOL

To use this tool, follow the instructions for each of the five modules, beginning
with Module |. Each module starts with a brief explanation of the purpose of
that module, followed by step-by-step directions. The five modules of this tool
are:

* Module |I. Confirm priority climate change vulnerabilities: Select
the climate vulnerabilities that are most important to address through
the adaptation planning process, drawing on the findings of the Climate
Change Vulnerability Assessment or another analysis.

* Module 2. Identify potential adaptation measures: Identify a pool
of measures that you could implement to address the priority climate
vulnerabilities you identify in Module 1.

* Module 3. Evaluate adaptation measures: Assess the strengths and
weaknesses of different potential measures, using criteria you define with
stakeholders.

°* Module 4. Develop an adaptation portfolio: Compile a set of
adaptation measures that will work well together to address climate
vulnerabilities, including both land use measures and other approaches.

* Module 5. Integrate adaptation measures into programming and
prepare for implementation: Include adaptation measures in your land
use programming and decide how these measures will be implemented.

Exposure: Whether, how, and how much people, livelihoods, species, ecosystems,
environmental services and resources, infrastructure, or economic, social, or cultural
assets experience climate variability and change.

Sensitivity: The extent to which a system, asset, or species is positively or negatively
affected when/if exposed to a climate stressor.The effect may be direct (e.g, a change in
crop water consumption in response to temperature change) or indirect (e.g., damage
to roads as a result of erosion due to an increase in severe coastal flooding and sea level
rise). The more sensitive the asset, resource, or population is to one or more climate
stressors, the more vulnerable it tends to be.

Adaptive Capacity: The ability of a system to respond successfully to climate variability
and change by minimizing exposure and sensitivity.

Understanding whether an adaptation measure addresses exposure, sensitivity, or
adaptive capacity provides useful information as to which component of the vulnerability
is being addressed.

A Resource Notebook for Integrating Climate Change Considerations

MODULE |

CONFIRM PRIORITY CLIMATE CHANGE VULNERABILITIES

The purpose of this module is to confirm the priority vulnerabilities from climate
change to your municipal resources, economic sectors, and services. Agreeing
on these priority concerns will help you focus your assessment of adaptation
measures on the vulnerabilities that are of greatest concern to the municipality.

INSTRUCTIONS FOR MODULE |

In this module, you enter your priority climate change vulnerabilities into Table
I Priority Vulnerability Worksheet, below. The way you accomplish this depends
on what analysis you have already conducted and the information you have
about climate change vulnerabilities that your municipality confronts.

Do you know your municipality’s climate vulnerabilities? If so, use this
information to complete Table I, below.

* If you have filled out the Climate Vulnerability Assessment Tool,
use your results fromTable 4 in that tool. Enter the vulnerabilities listed as
“high priority" in that Table 4 into Table | below.

* If you have not filled out the Climate Vulnerability Assessment
Tool but have results from another vulnerability analysis, use
those results to identify and confirm priority vulnerabilities. Enter the
vulnerabilities identified as “high priority” in previous analyses into the
Table [: Priority Vulnerability Worksheet, below.

Do you need to identify your municipality’s climate vulnerabilities? If you
have not vet identified your municipality's climate vulnerabilities, follow these
instructions.

* If you have not used the Climate Vulnerability Assessment Tool
and do not have results from another vulnerability analysis, take the
following steps:

()
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I. Identify the priority resources, sectors, and services of the
municipality

PMQOT Stage 2:Territorial Diagnosis includes identifying and assessing important
municipal and surrounding area resources, economic sectors, and services in
order to evaluate their sustainability and vulnerabilities. This includes resources,
sectors, and services located within your municipality; it also includes those
resources located outside of the municipal boundaries that are important to
the municipality, such as water resources for the provision of drinking water
supply, or hydro-electricity. The PMOT Stage 2 diagnostics are organized
into environmental, socio-economic, and spatial components. Within these
components, there are several factors that may be vulnerable to climate change
impacts, such as:

*  Population: Human Settlements

*  Environmental and Natural Resources: Water Resources, Coastal and
Marine Resources, Forests

°  Municipal Services and Equipment: Solid Waste Management, Civil
Protection and Health, Housing, Sports Facilities, Cemeteries, Markets,
Cultural Heritage

* Infrastructure Services: Drinking Water, Sanitation, Wastewater Treatment,
Urban Mobility, Stormwater Drainage, Power System, Telecommunications

e Commerce and Industry: Agriculture, Fisheries, Industry, Tourism

Discuss the factors that are relevant to your municipality, and which are most
important to the vision and development goals of your municipality. Once you
have identified these priority diagnostic factors in PMOT Stage 2, enter these
into the first column of the Table |: Priority Vulnerability Worksheet, below.

2. Describe the climate change vulnerability of the priority diagnostic
factors.

Drawing on the knowledge and expertise of your working group and other
stakeholders, summarize the climate vulnerability of the factors you identified
in step |.This includes describing the three components of climate vulnerability:
climate stressor exposure, sensitivity and potential impacts, and adaptive capacity
and non-climate stressors. An example is provided in the first row.

a. Describe climate stressor exposure and impacts. For each priority
diagnostic, consider which climate stressors it is exposed to, what negative
impacts these stressors may induce, and how these stressors are projected
to change. In the Dominican Republic, common climate stressors are
flooding, landslides, tropical storms, coastal erosion, and drought. Other
climate stressors that may be relevant to your municipality include rainfall
(average and extreme), temperature (average, minimum, and maximum), sea
level rise, sea temperature, and fires. Keep in mind that under a changing
climate, stressors and their impacts will likely be different from what has
been observed in the past. Enter the climate stressor impacts of concern
and describe how the stressors and associated impacts are projected to
change in column 2 of the Table I: Priority Vulnerability Worksheet, below.
Note that because each diagnostic factor is likely impacted by more than one
climate stressor; three vulnerability rows are provided for each diagnostic
factor, into which you can enter three separate climate impacts. Feel free to
add additional rows if necessary. For more information on collecting climate
information and identifying climate stressors, see the Climate Information
Worksheet and Module | of the Climate Vulnerability Assessment Tool. For
more information on identifying climate impacts and sensitivities, see Module
2 of the Climate Vulnerability Assessment Tool.

b. Describe non-climate stressors and adaptive capacity. For each
priority diagnostic climate impact, consider which non-climate stressors
may exacerbate climate impacts, and which adaptive capacities may mitigate
climate impacts. Describe these strengths and weaknesses. For example, a
strong community education program can help build adaptive capacity to
respond to severe weather events, thus helping to reduce the impact of
climate stress. An increase in deforestation, a non-climate stressor, could
exacerbate flooding during severe weather events, thus contributing to a
climate vulnerability. Adaptive capacities and non-climate stressors can relate
to a variety of characteristics of your municipality:

(n)
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* Governance: governance and institutional capacity, regulations and
enforcement capacity, political instability, land ownership rules, urban
planning, resource management, human conflict, urban mobility

* Pollutants and degradation: pollution, deforestation, solid waste
management, natural territory protection

* Demographics: population growth, urbanization, gender barriers

* Poverty rates: poverty rates, strained financial resources, access to
technology

*  Education, health, and employment: education, access to health
care, employment

In column 2 of Table I: Priority Vulnerability Worksheet, below, list the non-
climate stressors and adaptive capacities that would most strongly exacerbate
or moderate climate impacts, and what the effect would be. For more
information on assessing the impact of non-climate stressors and adaptive
capacities, see Module 3 of the Climate Vulnerability Assessment Tool.

3. Determine whether the vulnerability is a priority. For each
diagnostic vulnerability, determine whether the vulnerability is a high priority
by considering:

a. Criticality — Are people at risk! How important is the factor to
supporting communities and achieving the socio-economic objectives of
your municipality?

b. Likelihood — What is the probability of the climate impact occurring
and affecting your municipality?

c. Consequences — How serious would the impact be? Would the
climate impact temporarily or permanently disrupt important activities
or services! Will people be in harm'’s way?

In general, the vulnerability will be a high priority if it would affect critical
infrastructure or services, or if the consequences of impacts would be severe.
In column 3, enter whether the vulnerability is or is not a high priority for your
municipality. For more information on prioritizing vulnerabilities, see Module 5
of the Climate Vulnerability Assessment Tool.

()
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Table I: Priority Vulnerability Worksheet

| Priority SE{eersvci)éche’ Sector, 2. Describe Vulnerability 3. Priority Vulnerability?

Vulnerability I.Water supply.

Exposure and sensitivity/impacts: Currently affected by periodic drought. Climate
change is projected to reduce rainfall and dry periods are projected to increase in
frequency and duration. Yes
Non-climate stressors: Population growth and increasing competing water needs will
exacerbate future ability to meet demands.

Ex. Drinking Water Adaptive capacity: Existing contingency planning and increased groundwater offers some
short-term resiliency to drought.

Vulnerability 2.

Vulnerability 3.

Vulnerability I.

Vulnerability 2.

Vulnerability 3.

Vulnerability |.

Vulnerability 2.

Vulnerability 3.

Vulnerability |.

Vulnerability 2.

Vulnerability 3.
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MODULE 2

IDENTIFY POTENTIAL ADAPTATION MEASURES

In this module, you identify and characterize a range of potential adaptation
measures to address the priority vulnerabilities you identified in Module |,
using the Table 2: Adaptation Measure Description Worksheet, below. Use the
compendium of example adaptation measures, the sector adaptation factsheets,
and the worksheet below to brainstorm potential adaptation measures. While
there are examples of many measures in the compendium and the sector
adaptation factsheets, you are encouraged to come up with other land use and
non-land use measures as well.

INSTRUCTIONS FOR MODULE 2

In this module, take the following steps to complete the Table 2: Adaptation
Measure Description Worksheet. You will need one table for each vulnerability
(or set of vulnerabilities) you decide to address.

l. Vulnerability: In the first row of the worksheet, list the priority
vulnerability(ies) you want to address (from the Priority Vulnerability
Worksheet in Module 1). Briefly describe who or what is vulnerable, the
type(s) of climate stressor you are concerned about, and the non-climate
stressors that exacerbate the vulnerability.

2, Adaptation Measure: Write down an adaptation measure that may
address the vulnerability. Note that some adaptation measures may
address multiple vulnerabilities; add these additional vulnerabilities if
applicable.

3. Resources, Economic Activities, and Services: List the PMOT Stage
2 diagnostic factor that the adaptation measure addresses, which may
include:

*  Population: Human Settlements

*  Environmental and Natural Resources: Water Resources, Coastal
and Marine Resources, Forests

*  Municipal Services and Equipment: Solid Waste Management,
Civil Protection and Health, Housing, Sports Facilities, Cemeteries,
Markets, Cultural Heritage

* Infrastructure Services: Drinking Water, Sanitation, Wastewater
Treatment, Urban Mobility, Storm Water Drainage, Power System,
Telecommunications

*  Commerce and Industry: Agriculture, Fisheries, Industry, Tourism

A Resource Notebook for Integrating Climate Change Considerations

Note that some adaptation measures may address multiple resources, economic
activities, and services.

4. Component(s) of Vulnerability Addressed: In the next set of columns,
identify which of the three components of vulnerability the potential
adaptation measure would address for each relevant stressor. Would it
reduce exposure or sensitivity to the climate change stressor(s)? VWould
it increase your capacity to adapt to these stressors, or to counteract
the negative effect of a non-climate stressor? For the applicable climate
stressor(s), enter:

° E = Exposure
* S = Sensitivity
* AC = Adaptive Capacity

5. Land Use Element: The land use adaptation measures can be categorized
by type, as outlined in PMOT Stage 4: Programming, which includes: |)
zoning; 2) project, plans, programs, and policies; and 3) regulations. In this
set of columns, identify which of these elements would be necessary to
implement the potential adaptation measures.

6. Non-Land Use Strategies: In this column, identify the adaptation
measures that are not applicable to the land use plan by checking the box.
For example, adaptation measures that may not be related to land use
include structural (engineering) projects, capacity building, operations and
maintenance measures, research activities, and different policy measures.

Repeat the directions above in each new row as you brainstorm additional
adaptation measures to address the vulnerability. Repeat the process for
additional vulnerabilities, making copies of the blank table as needed, and keep
these worksheets available for the subsequent Modules 3 and 4 in this tool.

(n)
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Table 2: Adaptation Measure Description Worksheet

|.Vulnerability:

4. Component(s) of Vulnerability Addressed

(enter E, S,AC) 5.Land Use Element

3. Resources,
2. Adaptation Economic o) Ear':l dOEJ-se
Measuren Activities, : olicies,
and Services Ternpera- Heavy rainfall Reduced E&ar:ﬁvfdrr'ze' plans, Strategy
t P and floods rainfall gl ' Zoning programs, Regulations
ure increase and drousht and coasta ond
8 flooding .
projects

#l

#2

#3

#5

#6

#7

#8

#9

*Create copies of this worksheet as needed for each vulnerability analyzed.
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MODULE 3

EVALUATE ADAPTATION MEASURES

In this module, you evaluate the adaptation measures that you identified in
Module 2 by considering how well they address the identified vulnerability and
fit within the context of the municipality’s capabilities and objectives. Be sure to
engage appropriate stakeholders to ensure that you have the right perspectives
and expertise at the table when you conduct this evaluation.

INSTRUCTIONS FOR MODULE 3
Take the following steps to evaluate the potential adaptation measures you have
identified.

* Choose Evaluation Criteria. The first step is to agree on the criteria
you will use to assess the relative strengths and weaknesses of different
options.These evaluation criteria will help you assess how well the possible
adaptation measures are likely to help reduce climate vulnerability, and
how likely it is that you will be able to implement the measures. In this
tool, start with the first three evaluation criteria in the box to the right:
Effectiveness, Feasibility, and Affordability. You and your stakeholders
may decide to use other criteria as well. Some additional optional
considerations are listed in case they are important to your objectives.
The Table 3: Evaluation Criteria and Example Considerations, provides
illustrative questions you can use to evaluate adaptation measures for
each of these criteria. With your working group, decide what criteria you
will use. Mark the criteria you have selected on the Table 3: Evaluation
Criteria and Example Considerations.

* Complete Table 4: Evaluation Summary Worksheet.To complete
Table 4, use the example questions in Table 3 to discuss and evaluate
each adaptation measure. Record your conclusions in Table 4, following
these step-by-step directions:

I Enter into Table 4 the vulnerability, adaptation measures, and
adaptation measure type from Module 2.

2. For each identified adaptation measure from Module 2, consider
the questions in the Table 3: Evaluation Criteria and Example
Considerations, for each of the evaluation criteria you have selected.

3. In the Table 4: Evaluation Summary Worksheet, record your overall
assessment of how well the adaptation measure fits each criterion
based on the municipal context. Rank the adaptation measure
against each criterion on a scale of | to 5 (I = Low and 5 = High).

(%)
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Evaluation Criteria
0 Effectiveness
O  Feasibility
O Affordability
O Additional Considerations:
* Additional Benefits
¢ Robustness/Flexibility
¢ Avoidance of Unintended Costs
O  Timeframe

4. Based on your evaluation of each potential adaptation measure,
select the most appropriate adaptation measure(s) to integrate
into your plan by checking the box in the column, “appropriate to
implement,” in Table 4. In general, the most appropriate measures
will have moderate to high ratings for effectiveness, feasibility,
affordability, and additional considerations.

5. Some measures may be implemented quickly, while others may take
many vears to develop. Estimate the timeframe each measures
will take to implement and enter that estimate into Table 4.

6. Use the last column “Include in Portfolio” in the next module,
Module 4.

* Integrate land use-related adaptation measures into scenarios.
Once you have identified potential adaptation measures deemed
“appropriate to implement” in Table 4: Evaluation Summary Worksheet
(see Module 5, below), you will carry these measures into the construction
of future ideal scenarios and develop objectives and guidelines applicable
to these scenarios under the territorial prospective in Stage 3.

You will likely find that the selection of adaptation measures is an iterative
process.As you move from developing the territorial prospective in Stage 3 and
programming in Stage 4, you will learn more about your municipality’s needs and
options, and understand what measures will be most feasible.
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Table 3: Evaluation Criteria and Example Considerations

much time will it take to
implement?

O  To what extent will the adaptation measure reduce the vulnerability?
How robust is the adaptation measure? How would it perform under the range of possible outcomes from climate
Effectiveness: How well projections?
would the adaptation Once the adaptation measure is implemented, how quickly can it become effective? Some measures, such as physical
measure address the structures, can produce benefits immediately upon completion, while others, such as zoning or regulations, may take
vulnerability? more time to produce results.
O For how long will the measure be effective in reducing climate vulnerability?
O Are there any characteristics of the adaptation measure that might weaken its ability to address the vulnerability?
O Do you have the knowledge, information, and technical and institutional capacity to design the adaptation measure?
- , - O Do you have the resources and materials to successfully implement the measure?
Feasibility: How likely is it o D - . . NI : : .
: . o the existing national, regional, and local capacities, institutions, and processes create an environment in which the
that you can implement this d . h d b tely imol @
measure? a apta‘uoln approach could be appropmatey implementea S .
' O Can you implement this independently, or is the support of other institutions required to move forward?
O Do you have the capacity and resources to enforce the measure?
.Affordlablllty: HOW.COSﬂy O Is the adaptation measure inexpensive relative to other adaptation measures you have identified?
is it to implement this : . . . " . .
0 Is the cost of the measure in proportion to the increase in resilience it would achieve?
measure and do you have o D . . :
: o you have the appropriate financial resources to fund the adaptation measure?
the financial resources?
O Additional Benefits: What other benefits might the adaptation measure provide!?

*  Would the measure help accomplish other municipal objectives or mitigate non-climate stressors in addition to
improving climate resilience (e.g., improving economic opportunities, socio-economic wellbeing, environmental
quality, etc.)?

Additional *  Would the measure help reduce greenhouse gas emissions?
Considerations (Optional) O  Flexibility: How easily can the adaptation measure be adapted to changing political, social, or environmental conditions?

* Can the adaptation measure be reversed or changed if conditions change?

*  Would it be possible to strengthen the adaptation measure if needed, or implement complementary measures?

O Avoidance of Unintended Costs: Could there be additional costs? Have there been unexpected costs from actions
similar to this adaptation measure in the past?
Timeframe: How O  The rankings of the above criteria (effectiveness, feasibility, affordability, and other considerations) may impact how

quickly you can implement your adaptation measure.Taking these into account, how much time will it take to implement
the adaptation measure?

()
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Table 4: Evaluation Summary Worksheet

Vulnerability:

e Effectiveness Feasibility Affordability c é?\csifidigt%Q%ns Timeframe Apprgopriate Include in

Land Use NOB;Leand (1-5) (1-5) (1-5) (1-5) implement? portfolio?
Vewire #1 O O
Vesire 2 O O
Vesire #3 O O
Veaire #4 O O
Vescre s O O
Vesire s O O
Vewcre ¥7 O O
Vemcre s O O

*Create a copy of this worksheet for each vulnerability analyzed.
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MODULE 4

DEVELOP AN ADAPTATION PORTFOLIO

The results of the work that you have completed in Modules 1, 2, 3 of this
tool will help you complete Stage 3 of the PMOT process. Moving forward,
the work you conduct in Modules 4 and 5 of this tool will be used in Stage 4:
Programming.

In this module you look again at the promising adaptation options you identified
in Module 3, and consider how to develop a set of measures that will work best
together to set the municipality on a strong path to resilience. Ultimately, you
identify a portfolio of adaptation measures that you will integrate into the land
use plan or into other non-land use planning strategies, drawing from the pool
of strong measures that you identified in Module 3 and in the Stage 3:Territorial
Prospective.

Resilience may not be achieved through a single adaptation measure; typically,
a number of actions are required. An adaptation portfolio is a group of
complementary adaptation measures that address one or multiple vulnerabilities.
These adaptation measures may include a variety of land use and non-land use
adaptation types, timeframes for implementation, costs, and other characteristics.
They may also engage a mix of different stakeholders. Together, these measures
create a comprehensive and robust climate resilience portfolio. In this module,
you design this portfolio.

As in Module 3,the process of selecting climate change adaptation measures for
the portfolio should involve a range of stakeholders (e.g., the land use planning
working group, community representatives), especially those engaged in Stage
3:Territorial Prospective. This will help ensure that the results better reflect the
outcomes of Stage 3, and the range of needs, capabilities, and opinions within
your municipality, and generate support for the plan during implementation.
Once the portfolio is designed, the land use-related adaptation measures can
be integrated into the PMOT Stage 4 Programming, and non-land use measures
can be incorporated in other municipal plans and programs, as outlined in the
next module.

INSTRUCTIONS FOR MODULE 3

Take the following steps to develop a portfolio of adaptation measures. Continue
to useTable 4: Evaluation Summary Worksheet from Module 3 as you build your
adaptation portfolio.

I Review the list of adaptation measures you developed in Module
3, and consider the questions in Table 5: Guidance Questions for
Developing Your Adaptation Portfolio, below.

2. Based on your answers to these questions and stakeholder input,
identify the measures that you will include in the portfolio. Check
“Include in Portfolio” in Table 4: Evaluation Summary Worksheet, if
the adaptation measure is appropriate.

3. For each of the measures you include, identify if it as a land use
measure or non-land use measure by checking the appropriate
box.

4. Assess the completed portfolio of measures and make adjustments

or additions as needed. In particular, consider what strategies may
be missing that would help you achieve greater resilience.
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Table 5: Guidance Questions for Developing Your Adaptation Portfolio

Of the adaptation measures that were marked as “appropriate to implement” in Table 4: Evaluation Summary Worksheet in Module 3, which ones

work well together? Consider the following:

Land Use Element O Do the land use measures related to policies, plans, programs, projects, and regulations support the zoning scenarios?

O  Does the portfolio include a variety of types of measures, including both land use and non-land use measures?

Non-Land Use Synergy O Do the identified non-land use measures complement the land use measures, and provide additional important
resilience benefits?

Timin 0  Are there a variety of measures that can be implemented both in the near term and long term?

g O  Does the portfolio include “quick wins' that will improve resilience in the next year or two?
Is the portfolio of measures manageable? Does the municipality have the capacity to implement the entire portfolio
over time?
Are there any additional immediate adaptation measures that can make longerterm measures more feasible or
- effective! Are there adaptation measures that were not marked as “appropriate to implement” in the “Evaluation

Feasibility " . . .
Summary Table,” could be implemented following the completion of others?

O  Are there ways to make difficult measures more feasible? Are there any long-term, complex adaptation measures
that can be implemented in phases, split into multiple measures, or simplified, leading to incremental progress toward
long-term adaptation?

Overall Effectiveness O How well do the measures address frequent, moderate risks vs. infrequent, severe risks?

O Is the portfolio of measures sufficient to reduce current and future vulnerabilities?

(w)
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MODULE 5

INTEGRATE ADAPTATION MEASURES INTO PROGRAMMING AND
PREPARE FOR IMPLEMENTATION

This module will assist you in integrating your adaptation portfolio into your
municipal land use planning and implementation process, and into other
municipal plans, as part of Stage 4: Programming in the PMOT process. The
module is broken down into two sections: (A) Determine how to integrate
adaptation measures into land use planning, and (B) Begin implementation by
assigning actors, specific responsibilities, and actions, and a developing a timeline
for each adaptation portfolio measure.

MODULE 5A: DETERMINE HOW TO INTEGRATE ADAPTATION
MEASURES INTO LAND USE AND OTHER PLANS

In this section of the module you determine how to incorporate each adaptation
measure contained in your adaptation portfolio into the appropriate plan, so
that all measures will move from plan to action.You will integrate the land use
adaptation measures into the development of your municipal land use plan
activities (PMOT Stage 4: Programming); the non-land use measures will be
integrated into other appropriate plans and strategies.

INSTRUCTIONS FOR MODULE 5A:
Take the following steps to integrate your adaptation measures into land use
and other plans.

I Enter all adaptation portfolio measures that are related to land use
into the first column of the Table 6: Land Use Adaptation Measure
Integration Worksheet, below.

2. |dentify opportunities to integrate each adaptation measure into
the land use plan and enter these approaches in the second column
of Table 6. Some land use adaptation measures may be easy to
incorporate into the land use activities simply by updating land use
measures that have already been identified to account for changes
in climate or increased vulnerabilities. Others may require adding
completely new land use activities into the land use plan, such as
creating new regulations on climate adaptation. The integration of
these measures into the land use plan in Stage 4: Programming
is likely to be an iterative process as you develop a holistic plan

that works well. To identify the necessary strategies, consider the
following questions:

0 Can you build on existing policies? Do some of the
adaptation measures in your portfolio directly relate to
specific zoning; policies, plans, programs, projects; or to
regulations already proposed for the land use plan?

0 Can you augment activities already in process? Are
there opportunities to enhance the land use activities that
have already been identified in order to address changes in
climate?

0 What measures are entirely new? Would some
adaptation measures represent unique or novel activities for
the land use plan?

0 Who should be involved? Are there adaptation measures
that engage the same stakeholders as the proposed activities
for the land use plan? Are there opportunities to increase
their awareness about climate change vulnerabilities and
adaptation?

0 Canyou create synergies? Are some adaptation measures
expected to be implemented in the same area that some
land use activities are currently implemented?

O Are there conflicts? Are there proposed land use activities
that would conflict with any of the adaptation measures?
What steps need to be taken to resolve these conflicts?

Enter all adaptation portfolio non-land use measures into the
first column of the Table 7: Non-Land Use Adaptation Measure
Integration Worksheet, below.

In the second column of Table 6, describe how each non-land
use adaptation measure will be integrated into the municipal
development plan or other strategies. To identify the necessary
strategies, consider the following questions:

(100
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What is the appropriate plan? Some strategies may
become part of the municipal development plan. Others
may be appropriate for direct implementation by a municipal
office. Still others may need to engage other jurisdictions,
national government agencies, utilities, or the private sector.
Can you build on existing policies or programs? Do
some of the non-land use measures related to current
programs or projects! Are there opportunities for synergies?
Are new institutional structures required? VWhat office
or entity can take responsibility for moving the concept
forward?

Who should be involved? Are there stakeholders already
engaged in similar work? Are there opportunities to increase
their awareness about climate change vulnerabilities and
adaptation?

Are there conflicts? Would the proposed activities
interfere with other programs or projects? What steps need
to be taken to resolve these conflicts?

A Resource Notebook for Integrating Climate Change Considerations

Table 6: Land Use Adaptation Measure Integration Worksheet

I. Land oM e : :
ad a;rgatiuosr? 2. How will tl}ﬁtidg%?t&zg nr:re‘lrs]?nre’ be integrated
measure P gt

Table 7: Non-Land Use Adaptation Measure Integration

Worksheet

3. Non-
land use

adaptation
measure

4. How will this adaptation measure be integrated

into a municipal plan or strategy?
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MODULE 5B: ASSIGN ACTORS, RESPONSIBILITIES, AND TIMELINE
FOR IMPLEMENTATION OF PORTFOLIO MEASURES

Once you understand how the adaptation measures fit into the land use plan
and other municipal plans, and who needs to be involved, you consider the
next steps needed to implement the adaptation measures. In this section of the
module, you assign each adaptation measure in your portfolio to an actor with
clear responsibilities for leading the implementation of the adaptation measure.
You identify the specific actions that will be required and define a timeline for
implementing the measure.

INSTRUCTIONS FOR MODULE 5B:

Take the following steps to identify the leader and critical next steps for
implementation. For each land use and non-land use adaptation portfolio
measure, enter the following information into Table 8: Adaptation Implementation
Table. Create copies of the table as needed to address each adaptation measure.

. Enter the name of the adaptation measure in the top row of
Table 8: Adaptation Implementation Table, below.

2. Identify a lead actor and supporting actors within municipality
departments or other stakeholders who are working on municipal
land use and planning-related activities. The lead actor will be
responsible for ensuring that the implementation of the adaptation
measure moves forward. Be sure that the lead and supporting
actors agree to this responsibility, and have the authority to take
action.

3. Assign clear responsibilities to the lead actor and other
key participants. This establishes ownership over activities and
promotes accountability throughout the implementation process. If
applicable, coordinate with other stakeholders, such as the national
government, private stakeholders, community groups, and others
to assign responsibility.

Identify specific actions to implement the adaptation measure.
As you do so, identify any areas for incremental adaptation,
particularly when you are implementing measures that will take
a longer time. Are there near-term actions you can take that will
help build resilience and make progress toward implementing a
longer-term, more complex measure! Include these as steps in
your action plan.

Develop an estimated timeline for implementing activities.
Set intermediate checkpoints between now and the intended
completion date to help ensure that progress continues to be
made over the course of implementation. The timeline should align
with the timeline of the municipal land use plan.

®
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Table 8: Adaptation Implementation Table*

|.Adaptation measure:

Lead:

Supporting actors:

*Create a copy of this worksheet for each adaptation portfolio measure.
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CLIMATE ADAPTATION MEASURES MATRICES
Relevant Land Use

This compendium lists examples of climate change adaptation measures applicable to land use planning, as well as to a range of
other resources, sectors, and services. These resource, sector, and service categories map directly to the diagnostics categories used
in the PMOT Land Use Planning Guide, to better enable their integration into the land use planning process. Each of the adaptation
measures is characterized by adaptation type; resource, sector, and service; and the climate stressor and vulnerability component that
it addresses. The sectors covered in this compendium are:
I. Human Settlements
2. Environment & Natural Resources
3. Solid Waste Management
4. Civil Protection & Health
5. Facilities: Housing, Sports Facilities, Cemeteries, Markets
Description 6. Cultural Heritage
7. Drinking Water
8. Sanitation
9. Wastewater
| 0. Urban Mobility
| I. Stormwater
| 2. Power
| 3. Telecommunications
I4. Agriculture & Fisheries
I5. Industry
| 6. Tourism

®
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CLIMATE ADAPTATION MEASURES MATRICES

There are many ways to use the information in this spreadsheet:

Choose a Sector: If you are primarily concerned about a particular sector (e.g, urban mobility, drinking water), you can select the
relevant tab to review adaptation measures that particularly apply to that sector The Land Use Adaptation Options tab highlights
measures that use land use approaches to reduce climate risk and can be incorporated into the municipal land use plan.

Consider Strategies that Address Multiple Sectors: The cross-cutting tab includes adaptation measures that may address risks
to multiple sectors. In addition, adaptation measures listed in one sector-specific tab may address risks to other sectors as well. Some
of these applications are noted in the final column of each table.

Methodology Choose a Climate Stressor: If you are concerned about a particular climate stressor (e.g, increasing temperature or flooding)
you can use the filter function in any of the tabs to see adaptation measures that address that stressor. Note that some adaptation
measures can be used to address more than one stressor. The climate stressors addressed in this compendium are:

* Temperature

* Rainfall

* Drought

* Hurricane frequency and intensity

* Extreme rainfall, riverine flooding, erosion, and landslide
* Sea level rise, storm surge, and coastal erosion

Find Additional Information: Use the References tab to find more information about some of the adaptation measures listed here.
User(s) Municipal staff involved in land use planning, and a range of stakeholders representing financial, technical, and institutional capacities.

Intended Use To serve as a resource to planners in identifying potential adaptation measures.

The compendium can be used to help municipal planners identify and select measures that will reduce climate risk and that could be
integrated into the municipal land use plan. It is designed to be used with the Climate Change Adaptation Planning Tool, along with the
PMOT Guide for Land Use Planning. The compendium can also be a useful resource for other municipal planning processes. Use this

7 ST, compendium to help brainstorm potential adaptation measures in Module | of the Adaptation Planning Tool. The filter functions in the
spreadsheet can help you sort through adaptation measures based on your vulnerabilities and needs. The table can also be printed
for easy reference while applying the tool.

s The list of potential measures is illustrative, and may not include the appropriate measure for a specific application. The measures are
Limitations . . . : " o D
described in general terms, and will require further definition to be effective in a specific situation.
Ease of Use Users require a working knowledge of municipal resources, sectors, and services; and the historical sensitivity of assets to climate and

non-climate stressors.

(15)
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v CLIMATE ADAPTATION MEASURES MATRICES
=== Climate Change Adaptation Planning Tool Compendium: Example Land Use and Non-Land Use Adaptation Measures

) Working Document;Version developed 8/21/2017
Developed by ICF under the USAID/DR Planning for Climate Adaptation Program

EXAMPLE LAND USE ADAPTATION OPTIONS
| |
Promote tree

lanting to
inc[r)ease s%ading

and to absorb Policies, plans, Human

carbon dioxide
0.l and use urban pg?(%;acntls' Settlements

shade strategies
to improve visitor

facilities and
outdoor amenities

[ ]

Sensitivity

ImprofvetcliPwkatic

comfort of ke -

02 destinations / Pogféeg?a%&'?s' Human % % % % « % Adaptive

through climate rSlects Settlements Capacity

sensitive urban Proj
design

Relocate
public buildings
~and critical
infrastructure
systems such as
hpovx,/}[erl plan’%s,
ospitals, water ;
0.3 lines, - telephone  hegulations
lines to more
protected areas
under current and
future conditions
(e.g, on higher
grounds

Sel’E'tlLénr?%%ts A X X X Exposure
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0.4

Relocate assets
located adjacent
to coasts that may

. be exposed to
increased sea level
and storm surge
further inlan

Policies, plans,
programs,
projects

Human
Settlements

Exposure

0.5

Relocate
?mmunltles out
e} dralna e areas
or flood=prone
areas

Regulations

Human
Settlements

Exposure

0.6

Restore natyral
areas, including
green corridors
and wetlands, to
provide buffer
zones, create
shadln and
dralna e vv|th
th e co-benefit
of landscape
improvement
and increased
biodiversity.

Policies, plans,
programs,
projects

Biodiversity

and Protected

Areas

Sensitivity

0.7

Limit new
development in
current and future
high-risk areas
throtigh zoning an
overlay controls

Zoning

Human
Settlements

Exposure

0.8

Increase coastal
setbacks and
fatural or 'soft’
ense measures
through land

use overlays and

planned rétreat
zones

Policies, plans,

rograms,
projects

Human
Settlements

Exposure
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0.9

Incorporate a no-
build buffer zones
and setbacks along
coastal and riparian
~areas that take
into cansideration
increasing sea level
and storm surge
heights and/or
changes in riverine
ood risk

Zoning

Human

Settlements

[ ]

Exposure

0.10

Specify sea level/
natural hazard
thresholds
or indicators
(informed
by climate
projéctions) as a
basis for setting
coastline buildifg
rules for the
setback, elevation,
or removal of
buildings

Policies, plans,
programs,
projects

Human
Settlements

Exposure

0.1l

Move existing
facilities or site
new facilities on

higher ground
to account for
flooding or sea

water rise

Policies, plans,

rograms,
pprogjects

Human
Settlements

Exposure

0.12

Adopt and enforce
bwldmg design
~ codes To meet
increased hazards
(e.g, wind, fire)

Regulations

Human
Settlements

Sensitivity
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]

) Desion
infrastructure in o
new developments Policies, plans, [T .
0.13 to accommodate programs, SelenEis X X Sensitivity
potential changes préjects
in flood intensity
and duration
~ Retrofit o
014 llnfrastrLljctu%e at Policies, plans, Human Sensitivit
} ower elevations rograms, X X X ensitivi
0 accommodate prgjects Settlements /
higher flood levels
PITaln f%rfr?lzonjng
CIRAISYSIOMINS Policies, plans,
0.15 m%g’g%f,gﬁfrs rogra?ns, Civil Protection X X X X X X Exposure
redevelopment/ projects
repopulation
Strategically
|locate Critical
infrastructure o
e.%., hospitals, Policies, plans, | . , o
0.16 schodls, emergency programs, | Civil Protection X X X X X X Sensitivity
services, préjects
evacuation routes)
away from flood
sensitive areas
S
andfill closure an olicies, plans,  gqlid \Waste
0.17 or relocation awa; rograms, X X X X X X Exposure
from areas with” F)prc%ects Management >

high water tables
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]

0.18

Properly site
landfills away
from floodplains,
wetlands, or areas
with h%h water
tables

Policies, plans,
rograms,
projects

Solid Waste
Management

Exposure

0.19

Ensure land use
zoning appropriate
to Razards risk
(e.g., sports fields
on floodplains,
critical buildings at
higher elevations)
m4ds altas)

Regulations

Human
Settlements

Sensitivity

0.20

Design and
reconfigure
settlemeénts
to reduce the
need for trips
.and maximize
viability for public
transportation.
Assess the
_transportation
impacts of major
new developments

Regulations

Urban Mobility

Adaptive
Capacity

0.21

Ensure that new
settlements are
accessible by all-
weather roads or
alternative routes

Policies, plans,
programs,
projects

Urban Mobility

Adapt
Capacity

0.22

Construct
protective
structures such as
seawalls and levees

Policies, plans,
rograms,
projects

Civil Protection

Exposure




023

Incorporate land
use and non-land
use adaptation
measures Into
community and/or
municipality master
CPlans, eitherin a
edicated section
or embedded
throughout the
ocument

Policies, plans,

rograms,
pprogjects

Governance

RESILIENT L AND USE AND DEVELOPMENT PLANNING FOR DOMINICAN REPUBLIC MUNICIPALITIES

A Resource Notebook for Integrating Climate Change Considerations

]

Adaptive
Capacity

0.24

Require maps of
areas vulnerable
to future flooding
in applications for
new development

Regulations

Human
Settlements

Exposure

0.25

Conduct studies of
urban topo%raphy
and develop
vulnerabilit
maps (floods
and Iandsll,desg
that take climate
change into
account

Research and
Monitoring

Civil Protection

Exposure

0.26

Establish policy
framework for
re-situating land
uses that ma
become unsafe
or unsuitable in
the future due to
climate change

Policies, plans,
programs,
projects

Human
Settlements

Exposure

0.27

Maintain spaces for
water retention
and storage in
regions where
rainfdll patterns are
likely to become
more extreme

Policies, plans,
rograms,
projects

Civil Protection

Exposure
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0.28

Require
compensatory
floodwater storage
capacity for any
evelopment
that reduces the
existing floodwater
storagé capacity of
asite’in a I-in-100
year flood zone

Regulations

Civil Protection

[ ]

X X X X Exposure

0.29

Conduct trainings

for municipal sta
about climate-

resilient land use

Policies, plans,
programs,
projects

Governance

Adaptive
Capacity

0.30

Develop .
comprehensive
education program
at different levels
(neighborhood,
city, regional) on
land use, climate
change, and risk
management

.
sy

Adapti
Capactty

0.31

Raise community

awareness about

climate-resilient
land use

Policies, plans,
rograms,
projects

Governance

Adaptive
Capacity
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EXAMPLE HUMAN SETTLEMENTS OPTIONS

Develo
contingenpcy Tele-
I plansto Polic Human Adaptive communications,
' prepare for 4 Settlements Capacity Facilities, Human'
d|srupt|ons Settlements
nd impacts
o
0Ouseno Research and Human
12 censusincoastal | "Monitoring | Settlements
risks
Elevate
sensitive
electronic and
mechamcal
sy ems
air Tele-
13 condl%omng) SiruciurEl Human Semaiiivit communlcatlons
' above ground- Settlements y Fag ities, Human
level fldors to ettlements
help prevent
excessive
dama, e
to bulldi
mfrastructure
Site new H Tele-
|4 settlements in Structural pman Sensitivit communications,
TOW-Tisk areas Settlements Y Facélg‘gt?esml—é%@an
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| [ ]

exposure

to climate H Adapti ind H
1.5 stressors In Polic eI x X 5% % % aptive ndustry, Human
the future by Y Settlements Capacity Settléments
updating design
standards to
accommodate
future climate
scenarios

Help buildings
withstan
potentially

greater

Reduce the
chance of
a bulldln%s,
16 foundation Being
: undermined
by erosion by
laying deeper
foundations

Human e Facilities, Human
Structural Settlements X X X Sensitivity Seftlements

Improve
drainage
and reduced o
Facilities, Human

vulnerability of Human
1.7 erosion thr%/ugh Structural Settlements X 2 Sensitivity Settlements

proper drainage
systems for
rooftops

Conduct .
capacity building

and training to
I8 better Pg,epgare Capacity Human g%jiti\{iw Facilities,T%le-
. opulations e X X X X X aptive communications,
& cpope with Building Settlements CapaFc)ity Civil Protection, ,
stressors or
build longer-

term resiliénce
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X X X X Exposure

Use tire walls
instead of
concrete to
.9 reduce erosion Structural
on hillsides
around informal
settlements

Human
Settlements

Cluster
settlements
at elevations
aboveé flood H E &

zone (i.e. on uman xposure
110" rased land) and Structural Settlements Sgnsmwty
with flood- and
erosion-resistant
construction
materials

Implement buy-
back/acquisition
policy for .
[.11 propérties Regulations
in current or
future high-risk
areas

Human Adaptive
Settlements Capacity

Tailor urban and
bU||d|n design
112 guidelines t6
' Iocal current and
future climatic
conditions

Regulations ¢ e?tl%r;\]q%nnts x x X X X X Sensitivity
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| L]

Adaptive
Capacity

Develop a
committee
that |dentifies
climate
adaptation
strategies as
a priority and
 tracks the :
113 implementation Capacity Human
: of mitigation Building Settlements
stratégies
that increase
community
resilience,
including
reporting on
the statds of
projects

Fortify
$mbank[[11eng H E 8
0 countera uman «posure
.14 tfh,e effectsd Structural Settlements X X X X Sgnsitivity
of increase
erosion

.15 szrilrgif%rrcﬁn(ejlgg ° Structural SeEIL:eTnaennts X X X X Sensitivity
systems
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EXAMPLE ENVIRONMENT AND NATURAL RESOURCES OPTIONS: WATER RESOURCES, COASTAL AND MARINE RESOURCES,
BIODIVERSITY AND PROTECTED AREAS

Monitor and
maintain
vegetation,
trées, and
forests in

2.1 watershed
to improve
and maintain
watershed

infiltration
capacity

Research and Water SI(Eﬁpdosu re

X X X aptive

Monitoring Resources Capacity

Develop a Wat Adapti

water source ater aptive

22 pr?tq[ction Estructural Resources Capgcity
strategy

Drinking water

Control
erosion

ot oug e Wat

structures suc ater

23 as ablor|1$, Estructural Resources

cRanne

armaoring, or

check dams

Storm water

X X X Exposure drainage

Ilmtplemfrgjt
[regrate : Water Adaptive e
24 Wﬁ%%; %ee%%unqce Policy Resources X X X X X CapEa)city Drinking water

principles
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Discontinue
recreational
use of
protected
greas if it Biodiversity
ecomes e} o d iodiversi Adesiive ,
2.5 unsafe, eratons and  5n 4 Protected X X X X [P Tourism
infec?Sibleb?r IBIalntenance Areas apacity
undesirable
because of
changing
environmental
conditions
Map, monitor,
pt;otect, and
restore marine T e
26 | potedaes  Reseachand Sogversty, » LSSy
m?g[[\\?/ gsﬁgr;)vfes, Monitoring Areas Capacity
protectﬁd areas,
etc.
Conserve and : Biodiversi Sensitivit
2.7 regenerate Oﬁgﬁc'e%g%ggd and Protecttgd X X X & Adapfti\%e
mangroves Areas Capacity
Protect
low-lying and P
exposed areas, Biodiversity
28 | andreintroduce Structural and Protected X X X Exposure
naéu]r;al soft Areas
efense
measures
Prohibit
GRS
GIL WIS Biodiversi
29 procc%%ssteasl or Policy and /IZrotecPe/d X X X X Exposure Lﬁgﬁn%sge
- : reas

requires filling
of wetlands or
mangroves

®



Introduce
environmental
assessment
requirements
or areas,
Wwhere existing
Jinformation
210 is insufficient
: to determine
the impact
of potential
development
scenarios
without
additional and
costly research

Research and
Monitoring

Biodiversity
and Protected

reas, Human

Settlements
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Adapti
x x Caphcity

Institute
payments for
environmental
services (flow
211 regulation,

: reducin
sedimentation,
malntalnln_%
water quality,
etc)

Policy

Biodiversidad
y areas
protegidas

Adapt
x x Caphcity

Implement
ecologjcal
restoration
plan near
rivers and
2.12 coastal areas
to clean,
restore,
reforest, and
monitor critical
ecosystems

Policy

Biodiversity
and Protected
Areas

Sensitivity
& Adaptive
Capacity

Develop an
urban forest
rlnantagelmentt
an to lay ou
213 P a vgslonyfor
maintaining
urban
ecosystems

Policy

Biodiversity
and Protected
reas

Adapt
x x Caphcity
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2.14

Develop a
management
plan for
forest fire in
hazardous
areas

Policy

Biodiversity
and Protected
reas

X

Sensitivity
& Adaptive
Capacity

2.15

Install or protect
reefs to reduce
coastal erosion
and storm surge
damage

Structural

Biodiversity
and Protected
reas

Sensitivity

2.16

Provide
educational
program
on land use,
climate change,
integrated risk
management,
and theé role of
ecosystems in
adaptation

o
Boldng

Biodiversity
and Protected
Areas

X

Adaptive
Capacity

2.17

Promote land
tenure and
property rights
reform t0
strengthen local
naturdl resource
management

Policy

Biodiversity
and Protected
reas

Adaptive
Capacity
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Properly site
landiils 5

s away

EN e P gease, x x x Exposure
areas with hig
water tables

Regularly clear
A Ao | Operationsand | Solid Wast
waste that can erations an olid Waste
32 clog drains during FBIaintenance Management X X X Sensitivity
heavy preq[pﬁatlon
events

Expo,%ure,

ensitivity,

Managements X X x X x x & AdaptiE/ye
Capacity

Plan for secure :
33 landfill closure Structural »olid Waste
and/or relocation

Cover loose
sediment and
r(ijatemals to
reauce carryin Solid Waste L
34 of sediment ‘an Structural ol X X X X Sensitivit
waste downstream Managements 4
during extreme
precipitation
events
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Jlncrease |
water remova , S
capacity, such Solid Waste ensitivity
35 a_spincrgasing, Structural Management R X X X &C’Agldggﬁc've
drainage capacity Y
for [ow areas

Monitor and
identify S|tes vg[hlch

are supje 0 SOlId Waste Ex osure &
3.6 ggrogég[ jr[%)lﬁg]gf Structural Management ng oy
they can be raised

or relocated

Develop sites
large enou%h to
accommcgc) ate Solid Wast
rojecte olid Waste L
3.7 &opjulatlon Structural Management X X Sensitivity
growth and
cSrresponding
waste generann

PFtleveg]’g”erlosion
Of landll 5I0pes, Solid Waste e
3.8 covers, and access Structural 0 X X X Sensitivit
roads into and Management 4

around landfills

Reduce volume

39 of waste through _ Solid Waste Adaptive

o %ggtgﬁg é’ligﬁc Policy Management Capacity

bags
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.

3.10

Maintain .
collection vehicles
‘to minimize
disruptions due
to mechanical
failures

Operations and
Maintenance

Solid Waste
Management

Sensitivity

3.1

Implement
an integrated
management
system ('zero

waste")
lan that
addresses both
environmental
risks and
adaptation
options

Policy

Solid Waste
Management

Adaptive
Capacity

3.12

Educate the
public on the
environmental
impact of
solid waste
management
and its impact on
worsening floods

Creacién de
capacidad

Solid Waste
Management

Adaptive
Capacity
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EXAMPLE CIVIL PROTECTION AND HEALTH OPTIONS

4.1

Incorporate
considerations
for. changes in

climateinto
early warning/

eafly action
systems

Policy

Civil.
Protection

Adaptive
Capacity

4.2

Develop
emergency
protocols
and conduct
preparedness
and contingency
lanning to
respond to
extreme
events under a
changing climate,
incfuding for
rebujlding post
disaster

Policy

Civil.
Protection

Adaptive
Capacity

4.3

Condutct
capaci
bu?ldl,nél
and training
to better
understand
implications
of climate on
infrastructure
services and
development

Capacit
BUiding

Civil.
Protection

Adaptive
Capacity

Facilities, Tele-
communications,

Human Settlements,

Tourism
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44

Pre-identify
emergency
shelter [dcations
for different
t%pes of disaster
that are outside
of the flood
zone

N

erations and
aintenance

Civil Protection

Adapti
x x Caphacity

4.5

Target,
community
outreach
about climate

~ change
impacts to at-
risk individuals

Policy

Health

Adaptive
Capacity

4.6

Maintain a
continuity of
operations plan
or the health
sector; which
directs staff on
how to keep
the Health
Department
running after
a disaster
or extreme
weather

Policy

Health

Sensitivity

4.7

Investigate
and control
disease-
carryin

insects, such as
mosquitos, that

can, transmit
diseases

Research and

onitoring

Health

Sensitivity
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4.8

Invest in
long-lasting
insecticide-

treated

mosquito nets,
or indoor
residual
insecticide
spraying

Structural

Health

Sensitivity

4.9

Invest in
survelllance
systems such
as malaria
early warning
and ‘detection
systems

Olglerations and

aintenance

Health

Adaptive
Capacity

4.10

Consider impact
of plannin
requirements
on potential
for spread of
water borne
and vector
borne disease
under future
conditions

Policy

Health

Sensitivity

4.11

Ensur? access
~ to flood

Insurance to
manage risks

in vulnerable
areas

Policy

Civil Protection

Sensitivity
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4.12

Reduce heat
impacts by
investing In

white roofs,
urban green
spaces, cool
pavements and
shelters

green or painted

Structural

Health

Sensitivity

4.13

Ensure
hospitals and
critical facilities
are located in
less vulnerable
areas and that
multiple access
routes are
available

OIBIerations and
aintenance

Health

Exposure

4.14

Invest in cholera
early warning
detéction, and

treatment
centers

Olglerations and
aintenance

Health

Adapt
x Capactty
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EXAMPLE HOUSING, SPORTS FACILITIES, CEMETERIES, AND MARKETS OPTIONS

.

Implementcgreen
infrastructure e
?r?éllﬁl:ms Sports Facf%'ties, Adapti
5.1 renise Structural emeteries, oty
AN els arkets, Cultural prRICgy
ne rainwater eritage
harvesting
: Housing, Sports
Sﬁﬁe%rtsr‘%éo%\}ﬁ Facilities,gMgrkets,
risk [ocations to - Cultural Heritage, Adaptive
52 reduce exposure Olgleratlons and panitation, Capacity/
' to Clim%te aintenance Wastewaten, Senpsitiv%
stressors and risk Ulgtc))we[r\*/l'l%?éllw /
of damage communications
28
Properly site [PRITES TN,
faciliies away gmeteries,
rom floodplains, Al
53 OV B g Structural Sanitation, Exposure
areas with high U%gﬁ%%ﬁﬁy
water tables Power: Tele-

communications
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.

Elevate sensitive
materials above

Sport:
Faciliies, Mgroketss,

ultural Heritage,

Housing

round-level
54 oors to help Structural V%%Q‘Icgﬁgt%r x X X X Sensibilidad
prevent excessive Urban Mobllit
damage to building o o
infrastructure communications
Update design
standardsd t%
clddomINOaES Housing, Sports
future climate Faci e arkets,
help buildings : Santtation, Adaptive
55 Withstand Policy U\r{\ég%t%%ﬁﬁy X X X X X Capacity
ptotentlally Power, Tele-
gree{gzl?nﬁgggure communications
stressors in the
uture
Lay deeper
?und@ﬁlonﬁ to
reduce the chance Housing. Sport
5.6 of a building’s Structural OMEINg, HPOrts X X X X Sensitivit
foundation b%ing Facilities; Markets Y
undermined by
erosion
Improve proper
dr?lnage Systems o
or rooftops ~ Vivienda,
t(|> redté,cl,c;E |rgjsta|aqtones
vulnerabli eportivas, [T
5.7 e odi,ngy Structural e X x x Sensitivity
and erosion patrimonio
at project and cultural

surrounding area
sites
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.

ConTJdct capag:ity
bullding an Housin
tratwrgn e}g)tg)nec‘jfter Sports Facﬁ’l'ties,
implications emeteries,
orpcarons Markets, Cultural o
infrastructure - S Heritage, Sensitivity/
5.8 - Capacity Building Sanitation, Adaptive
dservices andt astewater, Capacity
deﬁelopmen ' Urban Mobillity,
A cope Power, Tele-
with stressors or comngtfjrlligamtlons,
build longerterm
resilience
Cg_ver Ichose(zj Housin%
SSAINMIENIC i Operations and  Sports Facifities, L
59 rrrgift%relaéié?eagt Patenance R meteries & Sensitivity
0 erosion Markets
Tl
related liabilities Housin
In property : Sports Facifti Adapti
5.10 | sector contracts Polic P Tues, aptyve
1o institutionalize 7 ﬁgﬁg&es, Capacity
protection of
facilities
Incorporate
flexibility in
b%”dlﬂg %S|gn
© @Y ol Housing, Sports Adaptive
S gﬁ?drgocnhs%?é&s Structural Facilities%l"lgrkets Capgcity

buildings with
resilient designs
and materidls
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|dentify whether

public’areas can

De designated as
multi-purpose

5.12 areas to provide Policy Sports Facilities X Exposure
flood retention
services during
heavy rainfall
events
Retrofit roofs to
reflect heat (e.g,
replace black’ )
roofs with green Housing, Sports o
5.13  or brown roofs) Structural Facilities- Markets, Sensitivity
and install whité Cultural Heritage
roofs to reduce
building energy
|6ad
Improve the
IEmlleg entveltope
e.g, fenestration, : o
504 o8 ing materials, Structural Hou5|ré|git§ueltural X Sensitivity
claddlngDmatemal, g
vapor barriers,
retarders, etc.)
Develop an asset Housing, .
management Sports Facifities,
strategy and Cemeteries,
database to track Markets, Cultural )
515 the risks, costs, Research and Herrtage, . Adaptive
' and impacts of a Monitoring Sanitation, Capacity
changing climate Wastewater,
intd’ decisions Urban Mobility,
about resource Power, Tele-

allocation

communications
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EXAMPLE CULTURAL HERITAGE OPTIONS

| [ ]

Implement green

infrastructure .
?r?(l:u;clcirqs Sports Fachties, Adaptive
6.1 s Structural Cemeteries, X X X cogpuy
ppavement Markets, Cultural pacity
and rainwater Heritage
harvesting

Elevate sensitive
materials above
round-level Housing, Sports

6.2 oors to help Structural Facilities, T"lar kets, X X X X Sensitivity
prevent excessive Cultural' Heritage
damage to building
infrastructure

Improve proper
dralnage 1¥s’cems
for roo ops

fo reduce Housing, Sports
6.3 %J#?ﬁ{gg,"r'fy Structural Facilities; Markets ~ o y S
and eros|ogn Cultural Heritage

at project and
surrounding area
sites
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.

6.4

. Use green
infrastructure
to reduce the
impact of high
temperatures
and changing
rainfall patterns
on important sites.
Promote drainage
to protect from
flooding

Structural

Housing, .
Sports Facifities,
Cemeteries,
Markets, Cultural

eritage

Exposure &
Sensitivity

6.5

Conduct
capacity building
and fraining
to better
understand
implications
of climate on
infrastructure
services and
development,
and help prepare
for and cope
with stressors or
build longer-term
resilience

Capacity Building

Housm% ;
Sports Facifities,
Cemeteries,
Markets, Cultural

eritage

Sensitivity
& Adaptive
Capacity

6.6

Retrofit roofs to
reflect heat (e.g.
replace black rodfs
with green or
brown Foofs) and
install white roofs
to reduce building
energy load

Structural

Housing Sport
Faciities, Markets,

Cultural Heritage

Sensitivity

®
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[ ]

Improve
the building
Sprelcpe e Housing, Cultural
enestration, ousing, Cultural s
6.7 roofing materials, Structural Helgltage X Sensitivity
cladding material,
vapor barriers,
retarders, etc.)
Invemaory, éa%alog, Housing. Sport
and update R h d ousing, Sports Adapti
6.8 maps of heritage cpearch an Facilities, Markets, apuye
sites and buil Monitoring - <jityral Heritage Capacity
infrastructure
Apply rescue
te_chtnlques,
EliMESEne Operations and  Housing, Cultural e 2
69 angf Rgﬁ?%rgveati:’?n Plaintenance Helgltage Sensitivity
selected areas of
high vulnerability
Develop an asset Housin% )
management Sports Facifities,
strategy and emeteries,
database to track Markets, Cultural :
6.10 the risks, costs, Research and Heritage, « Adaptive
' and impacts of a onitoring Sanitation, Capacity
changing climate astewater;
into’ décisions Urban Mobility,
about resource Power; Tele-
allocation communications
Housing, .
Spé)rts Ftacunes,
emeteries,
lggﬁlileﬂggg Markets, Cultural
6.11 protect against Structural Heritage, X Sensitivity
inundatidn at V\S/%r;{gﬁgpér
flood-prone sites Urban Mobility,
Power; Tele-

communications
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and sites whic

are subject to Housing, Cultural Exposure &
6.12 chronic flooding; Structural He%tage Sgnsitivity
determine if they
can be raised of
relocated

~ Monitor and
identify buildings

EXAMPLE DRINKING WATER OPTIONS

Promote water

conservation Capacit iy
7 and end use Buﬁdingy Drinking Water s 2 Sensitivity
efficiency
Invest in new or o Sensitivity
7.2 improved water Structural Drinking Water X X X & Adaptive
storage options Capacity

®
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7.3

Evaluate new
sources of
groundwater
supply and their
resilience to
climate change
and other
stressors

Research and
Monrtoring

Drinking Water

Sensitivity
& Adaptive
Capacity

74

Develop a water
source protection
strategy

Policy

Drinking Water

Exposure,

Sensitivity,
Adaptive
Capacity

7.5

Develop
contingency
plan for power

outa%es, including

b
Systems for

water treatment

and pumpin
A

Structural

Drinking Water

Adaptive
Capacity

7.6

Monitor and
maintain
vegetation and
trees In the
watershed to
protect water
quality

Olglerations and
aintenance

Drinking Water

Sensitivity

7.7

Define or build
protection
around
freshwater
sources, such
as marshes and
lagoons

Structural

Drinking Water

Sensitivity
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Promote rainwater

o Sensitivity
7.8 harvesting, water Structural Drinking Water X X & Adaptive
re-use/ récycling

Capacity
I"IodinyE ,reser\foir
operauon rues —  Operations and . Adaptive
79 to acccl']%rrr]wrir%ogdate Dehtemanea®  Drinking Water X X X X X Capgcity
hydro%ogy
Reduce of
non-revenue o
water losses (i.e,, o Sensitivity
7.10 | leakages) through Structural Drinking Water X X X X & Adaptive
Improvements Capaoty
in distribution
systems
Improve and
Qualty through
ali
7.0 q%Jinveystr‘r)entg
in additional
treatment plants
7.12 | Adjust water tariffs Oﬁgﬁ&%@% (e:lgd Drinking Water X X X X ’éggggi\{;?
Integrated : o Sensitivity
7.3 water Fesource Policy Drinking Water X X X X X X & Adaptive
management Capacity
Promote artificial e Sensitivity
7.14 recharoe Structural Drinking Water X X & Adaptive
g Capacity
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Invest in
groundwater
7.15 g%%@gﬁgm%ﬁé' Structural Drinking Water
pumps, and solar
powered pumps)

Prioritize
altefrna‘%ve sourlces Polici |
of water supply olicies, plans, o Adantive
7.16  options associated rograms, Drinking Water X X X pu;
pWith minimal Pprogjects ¢ Capacity
climate change
impacts

Design water
catchment
systems that o o
717 can store Structural Drinking Water X X Sensitivity
excess water if
rainfall intensity
increases

Implement water- o
use restrictions Policies, plans, o o
7.18 for non-essential programs, Drinking Water X Sensitivity
activities during préjects
drought
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EXAMPLE SANITATION OPTIONS

Regularly.
clearing drains
to reduce solid )
8. waste that can Orgleratlons and
: clog drains aintenance
during heavy
precipitation
events

Solid waste

Sanitation X X X X X Sensitivity management

Stren%then or
relocate septic
tank systems
located in o o
8.3 coastal or flood- Structural Sanitation X X X X X Sensitivity
prone areas. Site
new facilities on
h|gher ground
or further inland

Increase
OPBAa A  Operations and
of tanks an erations an ot
8.4 pipes, maintain PEtenance Sanitation X X X X Sensitivity
b:;;st:kup
systems

®
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Plan backup

power systems oo ations and o Adaptive
8.5 ?nr?tgﬁnn[;?r?g FEIaintenance Sanitation X X x X Capgcity
acilities

Develop plans .
8.6 for rec airPned Structural Sanitation X égaggive
water systems pacity

StSeparat$
orm water

8.7 arcwg”z%ﬁi/grg]e Structural Sanitation X X X Eéﬁg%w%f
systems

__Integrate
information on
cl,lmat%t chane
impacts intq m d
8.8 training and (ErEIONS @
educstion Faamtenance
about
sanrtation
systems

Sanitation X X x X x 5% éggg’éii\{;a

Clean latrine

systems more  Operations and P o
8.9 tcr)eg%e\lg%t FBIaintenance Sanitation X X X Sensitivity

overflows

®
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Monitor water
discharges
for changes
in effluent
[g/ﬁlar%cterlstltcs.
onfltor water R h d L Adapti
8.10 uality levels SR G Sanitation X X X dRINe
B R A Monitoring Capacity
need for new
or moditied
source water
protection
plans
Develop )
an asset Housing, .
management Sports Facifities
strategy and Cemeteries,
databdse to arkets, )
rack the risks, esearch an ultura aptive
811 track th ks R h and Cultural X % > % Adapt
: . costs, and Monitoring Heritage, Capacity
impacts of a Sanitation,
changing climate astewater;
into’ décisions Urban Mobility,
about resource ower, Tele-
allocation
Site or -
ousin
relocate Sports Facifties,
projects arkets
tloolc%\‘gi%gzk Operations and ultural Adaptive
8.12 to reduce e Heritage, 2 R X Capacity/
exposure Sanitation, Sensitivity
to cllma’ced Uvrggﬁ%%ﬁicﬁy
stressors an ower: Tele-

risk of damage

©
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Housing, .
Properly site Sports Facifities
facilities away Cemeteries,
8.13 frov%algﬁddspgns, Structural Sar%gg})sh Exposure
areas with high Wastewater,
water tables Urban Mobllity,
Power, Tele-
Elevate Housi
2 ousin
r?%‘é'ﬂgﬁ Sports Facﬁfties,
above ground- Pc/lﬁﬂlfﬁ;ﬁ Tele-
8.14 lﬁ\é?l ﬂ?,g\';ég? Structural Heritage, Sensitivity lc%[}rs?gmﬁﬂcggg,
e S%rs]'lcte%}}gpér e
(Jpmage Urban Mobility,
i e Power Tele-
Update design
standards t0 Housin
%ﬁ%ﬁgrgi‘%ﬁj&a%g Sports Fkagg Tties
ﬁﬂengr'ﬁ)jigo . Sanaiga‘ﬁosh, Adapti Industry,
8.15 ev?ithgtan dgs Policy astewater, Caagci\{e Human
potentially UrbaPn Mobility, pacity Settlements
ower,
greater Telecommu-
exposure to nications

climate stressors
in the future
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.

EXAMPLE WASTEWATER TREATMENT OPTIONS

Plan bacslt<up Cenitivt
Power syslems — Operations and ~ Wastewater S
o trefgc%vé%%egnd FBIaintenance Treatment X X X & é%%@ﬂ;e
pumping facilities
Flood proof the
1S0ea) Syt
electrical systems
9.2 ctgn’?i%%gs Estructural V_l\_{%s;%vgéfr X X X X Exposure
operation during
storm events
93 Eg%g%i?r%r%f Orglerations and Wastewater % y « Exposure &
: oW aintenance Treatment Sensitivity
Sensitivity

Adjustment of Operations and \Wastewater
9.4 hyd%ﬂ#ﬁ)%s;tems I‘Blaintenance Treatment
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Adiustment to - Operationsand  Wastewater Adaptive
9.5 ocﬁ’éesﬁgﬂ%gé’aec'ﬁy Waintenance Treatment x X CanC'tY

AE urs]t trleatrr]tent
échnology to Wastewater Adaptive
9.6 ng pegfsllt%leonr’]c Structural Treatment X X X Capacity
efluentes

During routine

majntenance

GNCIEpaacics) Operations and Wastewater Exposure &
9.7 'ntgrsggggtfg?d WMantenance Treatment x X SenS|t|V|ty

strategies at
WWTP

Update existing
operations,

mdamtenance Wastewat Adanti

and emergenc : astewater aptive

9.8 e onsegplang Policy Treatment X % X % Capgoty

Clproce ures

to address storm
events

Relducebtlhe
vulnerabili
of the W\At/t'?‘P S
ater astewater L
2.9 outfall through Structural Treatment X X X Sensitivity
PUMps or
changi
elevafi ons
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. sewage pipes,

Increase capacity,

and monitor total Operations and Wastewater o

2.10 dissolved solids Psintenance Treatment X X X Sensitivity
levels to ensure

sufficient capacity

Repair cracked

at all times
Fxpand the
9.1 WAWAP flood Structural Wastewater X X X X Exposure
wall protection Treatment >
Utilize green
Infrastrugura,such
as construction
9.12 of wetlands for Structural Wastewater X X Exposure
wastewater and Treatment P
stormwater
management
9.13  Develop point- Structural Wastewater X X X X X Sensitivit
' of-use treatment Treatment Y
Develop an asset Housing,
p > Sports Facifities,
Tt?gfeggeyn;%% Cemeteries,
databas€™to track o Markeéc?itgueltural .
914 the risks, costs, InvesUganon y Sanitat%n' « Adaptive
' and impacts of a Monitoreo Wastewater Capacity
changing climate Urban Mobility,
into’ décisions Power.
about resource Telecormnmmu-
allocation Aications

@
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Site or relocate

Housing, Sports
Facilities,gMgrkets,
ultural Heritage,

.

projects to low- .
915  raduce oot Qperations and Wamahor x YA
to climate aintenance Jrpan Mobility, Capacitya
stlr;es]sc%rs and T IPower,
risk of damage elecommu-
3 nications
Housing, .
p b it Sports Ftacutles,
roperly site emeteries,
facilﬁieséway arkets,
9.16 | ol RCSPEs | Structura Wanraor, x Exposure
with {n%}lw water UrbaPn Mobility,
ables ower,
Telecommu-
nications
Elevate sensitive Housing, Sports
materials Facilities; Markets,
a|1bov|ef Igrountd- Cultsura,ltl-t[erltage,
evel fldors to anitation, o
9.17 help prevent Structural astewater, X Sensitivity
excessive Urban Mobility,
. d%m_? e T IPower,
o buildin elecommu-
infrastructugre nications
Update design .
standards 10 Housing, Sports
accommodate Facilities, Markets,
future climate Sanrtation, )
9.18 | poEenosia heky Policy UESAh, x aptive
potentially greater Power,
exposure to Telecommu-
nications

climate stressors in
the future
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EXAMPLE URBAN MOBILITY OPTIONS

Elevate road

section In areas il
10.1 that flood Structural Urban Mobility X X X X Sensitivity

frequently

Expand buffer
zones (spaces
between road N o
10.2 and other. Structural Urban Mobility X X X X Sensitivity
development) to
collect and absorb
rainwater

Develop
or identify o
10.3 redundarit Structural Urban Mobility X X X X X X
services for
critical routes

Adaptive
Capacity

Use permeable

104 | payement for, Structural  Urban Mobility X x X x Sensitivity

runoff

Design roads

10.5 ;’;’,&%%Eag?g%eg Structural Urban Mobility X x x Sensitivity

roadways
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Expand size of "
10.6  culverts in flood- Structural Urban Mobility
prone areas

Move road

10.7 glogrrrw/ﬁme%ﬁé Structural Urban Mobility X X X X X X Exposure

areas

Schedule
more frequent
10.8 _ pavement
inspections on
very hot days

Operations and e Adaptive
IBIaintenance Urban Mobility X Capgcity

IBstal_I ﬂogc)d E P

arriers to T XPOsicion

109 protect flood- Structural Urban Mobility X X X X se%sibilida
prone areas

Increase water
removal capacity, o
such as installing y Sensitivity
[0.10)  pumping systems Structural Urban Mobility X X & Adaptive

or increasing Capacity
drainage capacity
for low areas

Improve routine
Fal(?tenar)é:le
e i A
[0.1] makin, Urban Mobilit X X X X X X P
operatiognal / Capacity
changes) for
roads
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.

Housin
Develop an asset Sports Facities,
aageme emeteries,
databaseto frack Marhets,tCu ftural
' eritage, Adapti
10.12 the risks, costs, Research and Sanitation, % « < % % % aptive
%Rgnlg]npgagltism %ft g Monitoring astewater: Capacity
into decisions Ul"baPrg) \I;V’Igrbﬂmy,
about resource Telecomnmu-
allocation nications
. Housing, Sports
Site or relocate Facilities_Markets,
p_rﬁjlects 1;go |O\1l:\/— Cultsura,ltli_erltage, Sensitivit
risk locations to : anrtation, ensitivi
10.13 redlflce xposure Oragﬁcéor‘g%ggd UrbaSt?‘\’INag'EI:EE X X x x x x £ apttnye
o climate an Mobility, apaci
stressors and risk Power, 4 pactty
of damage Telecommu-
nications
Housing, .
) Sports Facifities,
Properly site Cemeteries,
ffaoh];tlles Ceilvxl/ay d agkfts,
rom floodplains, anitation,
[0.14 wetlands orpareas Structural Wastewater: X X X X Exposure
with high water Urban Mobility,
tables Power,
Telecommu-
nications
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Elevate sensitive
materials
o round- en

? | fldors to a%e
nrtat
[0.15 ﬁe Q C%t;g\\//%nt Structural St?/vlvabﬁ
o% ?c%e OwE

Telecommu-
infrastructure nications

S orts %tles
Maplr ts, ultural

X X X X Sensitivity

Establish
arameters for
n W coastal roads
016 and constru ion Pol %IVH Prot%gEUon Sensitivit
. esign olic nsportation, X X ensitivi
matemaE / ab R ?’l abl Iity /
ensure that it
protects against
erosio

Encourage Ehe
use of

trans ortatlon
over private

10.17  vehic es, and Policy Tr%\sR(ﬁllr‘ta[;uon X gggg\g?
el'ms%lons of
g lutants from
xisting systems

E%:ués thOblhh

an ann
ne|$ p clgﬁ %IVH Protection, Senémwty
10.18 n, and tl Structural agsR%r]tquon X X X tive
cto struct|on ility apaoty
new public
transportation
systems
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Encourage
non-motorized

Transportation, g
[GNE] Q= Polic Urban Mobilty, x [ty
transport with Y ' Capacit
infrastrPucture for Health pacty
cycling
Update design )
standards to Housing, Sports
accommodate Facilities, Markets,
future cllcmaﬁtel V%arglttatlop, Adat
scenarios to he : astewater; aptive
1020 iiidings withstand Policy Urban Mobiliy, x x x x x Caphcity
potentially greater Power,
_expostré to Telecommuni-
climate stressors in cations
the future
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EXAMPLE STORMWATER DRAINAGE OPTIONS

Regularly clear
drains and canals
1.1 to maintain
_designed |
drainage’capacity

OIBIerations and Stormwater Exposure &
aintenance Drainage Sensitivity

Igstall or imp{ove
rainage system
1.2 toreduce strength Structural Stglr:gi\r\ga‘éer X x X Exposure
of flow or excéss i

water

Implement
ter;acmg %o
interce
N BT Structural Stormwater " § _—
infiltrate soil > Drainage 0
or be diverted
elsewhere

Implement green
infrastructUre
solutions, such

1.4 as rainwater Structural

harvesting and
permeable
pavement

Stormwater

Drainage X X X X Exposure
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Implement
Veg etatlon

Iantl
15 %cos s%em— Orgleratlons and Stormwater
: based adaptatlon aintenance Drainage
to increase
infiltration and
keep soll in place

X X X X Exposure

Channel armoring
ullies to
e STEEOI G S
protect from
erosion

X X X Exposure

Design water
catchment
systems that can

ace with
prOJe ed rainfall
1.7 patterns such
as redirecting
rainwater intd
reservoirs, dams,
or other storage
devices

Stormwater Exposure &
Structural Drainage SeanItIVIt)/

Redirect rainwater
toward less

o vulnerable d 5 .

orage areas an ormwater e
1.8 expar%d storage in Structural Drainage X X Sensitivity
reservoirs, dams,
and other storage

devices
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Separate
storm water Stormwater
rainage

1.9 and sewage Policy
collection
systems

.

X X X X Sensitivity

DdeveéogE
redundan e
structures or Stormwater Sensitivity
[1.10 services that can Structural Drainage X X X X & éd%péﬁve
be relied upon if pacity

structures fail

Increase
inspection
frequency and

Ty rggﬁgﬁﬂgﬂt‘f OrBIerations and Stormwater

ensure structures aintenance Drainage
are enduring to
climate change
pressures

Sensitivity
X X % X X & Adaptive
Capacity

Increase frequency
of culvert

12 mgpﬁgﬂ&glce, Orglerations and Stormwater Exposure &

it advance of aintenance Drainage Sensitivity

forecasted heavy
rain events

In new
development,
esign o
_stormwater Policies, plans,
[1.13 infrastructure programs,

to drain into projects
retention ponds

~ rather than
rivers or streams

Stormwater

Drainage X X X X Exposure

®



RESILIENT L AND USE AND DEVELOPMENT PLANNING FOR DOMINICAN REPUBLIC MUNICIPALITIES

A Resource Notebook for Integrating Climate Change Considerations

EXAMPLE POWER SYSTEM OPTIONS

Develop system Adaptive
12.1 A IR e Structural Power System X X X X X X Capgcity

Relocate critical
. and high-value
2.2 | infrastructure with Structural Power System X X X X X X Exposure

high vulnerability
to fower risk areas

Install flood
barriers to o
2.3 protect critical Structural Power System X X X Sensitivity
assets in flood-
prone areas

Increase water

removal,ciEaclty, o

such as installing Sensitivity

24 pumping systems Structural Power System X X X & Adaptive
or increasing Capacity

drainage capacity
for [Gw areas
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Maintain data
on and monitor

the status o
oF downed
o
12.5 trsﬁﬁega\évg c?d Rﬁgﬁ&%hrlﬁgd Power System X éggg}'l\{?
closure, power
outages, and
other system
abnormalities
DeveloF a list
rioritizing , Adaptive
12.6 bUI| ings th at Polic Power System X P
require rEdundant / / Capacity
power sources
MaIEtaln portable o " q Adapti
mergenc erations an aptive
127 o e(gact:loﬁs %gn’ger Plaintenance Power System W Cap[?ioty
in a box
Diversify power Sensitivity
12.8 generation Structural Power System X & Adaptive
portfolio Capacity
Reduce energy ;
consumption i Sensitivi
12.9 in residential Policy Power System & Adaptive
and bcolrgmemal Capacity
uildings
Im IementTOD Sensitivit
200 {fme ol Day Policy Power System & Adaptive
d|fferent|aﬁpr|cmg Capacity
Toughen energy , Sensitivity
[2.11 efficienc Policy Power System & Adaptive
standards Capacity
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Sensitivity

Utilize ‘gray’ water
12,12 for thermal power Structural Power System X X X & Adaptive
plant cooling Capacity

_Require the
Incorporation
c|>f C|II’B?F§[6
vulnerabilities , Adapti
12.13 into renewable Polic Power System X X X X X X aRlive
resource 7 4 Capacity
assessments in the
plannlnsg[ phase of
Investments

Create planning
requirements
204 doelpaoLne Regulati Power Syst Adaptive

. evelopments to egulations ower System X X X X X X -

utilize Iopcal sources 6 4 Capacity

of renewable
energy

Enforce building
and urban desigh
requirements that ) .
[2.15  minimize energy Regulations Power System X Sensitivity
requirements and
maximize thermal
comfort

Develop municipal
regulations for
installation of

Sensitivit
12.16 asnoclia;; #&%‘\’/‘I’Cﬂg{c Policy Power System X x X X & Cpﬁd 3@%\%
energy in pacity
residential
buildings
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Promote clean

eger when
Sveliopi Sensitivi
12,17 %B%tgeg'ﬁg;[fiﬁgrl% Policy Power System & AdaptiE/ye
effect and improve Capacity
the natural
environment
Encourage no-
regrets measures, L
stch as ener: } Sensitivity
12.18 %fﬂoenc ag Policy Power System & éﬁxdapt%ve
emand-side apaci
management pactty
strategies
Housing, .
Develop an asset Sports FacHties,
nanagemen Cemeteries,
it P ek Marhets, Cuftural
1219 the risks, costs, Research and Sar?it:[g%goeﬁ < Adaptive
: and impacts of a Monitoring ! Capacity
changing climate Uvr\b/g?wt?"l\/\g%ﬁicﬁ
into décisions Bower
about resource T e
allocation EHOE
Housing, .
Develop an asset Sports FacHtes,
ksl emeteries,
databaseto track Markets, Cultural
1220 the risks, costs, Investigacion y Sar?ictlg%%eﬁ » Adaptive
: and impacts of a Monitoreo ! Capacity
changing climate Urbg?wt%léﬁilsﬁ
into décisions Bower
about resource Telecommu-
allocation nications
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Housing, Sports
Facilities, Markets,
p_rﬁjtlects tto |O\f[v- CuItSlJra,L[Hterltage, Sensitivit
risk locations to : anitation, ensitivi
1221  reduce exposure Oﬁgf&é%g%?gd Wastewater, X & Adaptive
to climate Urban Mobility, Capacity
stressors and risk Power,
of damage Telecommu-
nications
Vivienda,
i Instalaciones
Properly site Deportivas,
; faC|I|];t||es (?V\l/ay C[g/lmentgrlos,
rom floodplains, ercados,
1222 \yetlands oF aroas Structural Saneamiento, Exposure
with h%"h water guas Residuales,
tables Movilidad Urbana,
Energia, Teleco-
municaciones
. Housing, Sports
Elevate sensitive Facilities; Markets,
materials above Cultural Heritage,
round-level Sanrtation, .
12.23 oors to help Structural Wastewater; Sensitivity
prevent excessive Urban Mob|||fy,
damage to building Power,
infrastructure Telecommu-
nications
Acquire standb Housing, Sports
encrey equpmert B e
angtbactkup Sanitation, g Adapti
12,24 restorauon Structural \Wastewater; X (i
supplies, . Urban Mobility, apacity
particularly in Power.
critical facilities Telecommu-
(hospitals) nications
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Assess water
risk to power
g(?netratﬁn
and retrofit or Adapti
12.25 equip plants Structural Power System X aptive

wﬁﬁ dE Pc,oohng 4 Capacity
technologies of

water re-use

technologies

1226 m%%ﬂ}%gf,gjgﬂﬁg Structural Power System X X Exposure

Use submersible
equipment that o
12.27 can withstand Structural Power System X X X Sensitivity
corrosion from
saltwater exposure

Constryct levees,

berms, floodways,

12.28 bg?ries'fsc’{gn%ﬁ%r St Structural Power System X X X Exposure
exposed T&D
infrastructure

Use transmission
line materials
T
withstand higher L
1229 temperatuges Structural Power System X Sensitivity
and install heat-
tolerant materials
at substations

©®



RESILIENT L AND USE AND DEVELOPMENT PLANNING FOR DOMINICAN REPUBLIC MUNICIPALITIES

Resource Notebook for Integrating Climate Change Considerations

.

Create "green”
buffers around
T&D infrastructure
to reduce tree
contact with
sagging lines
due 1o extreme
temperatures

12.30

Structural

Power System

Exposure

Prepare
emergency
contingenc

plans to"ensure

cooling water to
cope With high

temperatures.

[2.31

Policy

Power System

Adaptive
Capacity

Establish and
expand education
programs on
energy efficiency
and'demand-
response
programs to
encourage
consumers to
reduce power
consumption
voluntarily

12.32

Capacit
BUiding

Power System

Sensitivity
& Adaptive
Capacity

Update design
standards to
accommodate
future climate
scenarios to help
bwldmgs withstand
potentially greater
_ exposure to
climate stressors in
the future

12.33

Policy

Vivienda,
Instalaciones
eportivas,
Mercados,
Saneamiento,
Aguas Residuales,
Movilidad Urbana,
Energia, Teleco-
municaciones

Adaptive
Capgcity
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EXAMPLE TELECOMMUNICATIONS OPTIONS

Develop

contingency
plans to prepare
for disruptions

[3.1 and plan-ahead

in case building

_assets are

.impacted by
climate stressors

Capacity Tele- Adaptive
Building communications Capacity

Develop
redundant services

t0.accommodate : .
132 | disruptions and Orgleranns and Tele- Adaptive

plan ahead for aintenance  communications Capacity

extreme weather
events

Plan, site,
reIoctate, %End |
reroute critica
13.3 infrastructure Structural comm-lt—JGrL?cati - X X X X X Sensitivity
. components
inland or in low-
risk areas
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Capacity building
and training to
better understand
implications
of climate on o
134 mfrastructur;le c . Build Tele- 8§/eAr\1dS|t|\f[|ty
; Services an apacity Buildin - aptive
development; pacty §  communications CapaFc)ity
help prepare
forand cope
with stressors or
build longerterm
resiliénce
Increase fuel
bsuEplles for Tl Adati
ackup power ele- aptive
13.5 at angce%nas, Structural communications Capgaty
cell towers, and
central offices
Trim trees near Operations and Tele- i
13.6 cables Psintenance | communications Sensitivity
Construct
protective
barriers, Tele- o
13.7 ?ﬁ%%gﬁ Sgltﬂ'ggl Structural T AR X Sensitivity
and move cables
below-ground
Develop an asset Housing, .
management Sports Facifities,
strategy and Cemeteries,
database to track Markets, Cultural )
13.8 the risks, costs, Research and Herrtage, « Adaptive
‘ and impacts of a Monitoring Sanitation, Capacity
changing climate Wastewater,
into decisions Urban Mobility,
about resource Power; Tele-
allocation communications
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Site or relocate
projects to low-
risk locations to

Housing, Sports
Facilitienggrkets,

Cultural Heritage,

.

: Sensitivit
reduce exposure Oﬁgﬁ%’eong%ggd \E/%Q%Bg%r X X X X X X Adapti\ye
to climate . rban Mobilit Capacity
stressors and risk T T %
of damage communications
Housin% )
Properly sie ol
facilities away Markets,
13.10 from floodplains, Structural Sanitation, X x X x Exposure
wetlands, or areas Wastewater
with high water Urban Mobility,
tables Power, lele-
communications
Elevate sensitive Miews
: ousing, Sports
ab g\/gtepoatljsn g- Facitiee M grkets,
8 ultura] Heritage,
level fldors to SriEion L
[3.11 help prevent Structural N BT X X X X Sensitivity
RS Urban Mobility,
to building Power, Tele-
e communications
Update design
standards 13
scgommodaie Housing Sports
T araroray Facilities, Markets,
help buildings Pl panfation, Adaptive
13.12 Withstand olicy Urbg%t?\’/l\ggﬁicﬁy X X X X X Capacity
ptotennally Power, Tele- "
gre@coer;”erég%ure communications
stressors in the
future
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EXAMPLE AGRICULTURE AND FISHERIES OPTIONS

| | L ]

[4.1

Expand
ralnwater
storage for
irrigation
to rédirect
rainwater into
reservoirs, dams,
or other storage
devices

Structural

Agriculture

Sensitivity

4.2

Distribute seasonal
climate forecasts
direct! J to farmers

conduct
commumty
trajning on
the farm-level
interpretation
and use of such
forecasts

Capacity Building

Agriculture

Adaptive
Capacity

4.3

Invest in drought
index insurance

Research and
onitoring

Agriculture

Adaptive
Capacity

4.4

Invest in SMS
and radio-based
climate and
weather services

Research and
Monitoring

Agriculture

Adaptive
Capgcll\{y
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Capacidad de

Agricultura X X X adaptacion

Adapte y ajuste .
145 las prdcticas OIBIeratlons and

de riego, para aintenance

conservar agua

Address point
and lr|1c3£n-p0|]rgt
potution o Operations and : Adaptive
14.6 agricultural - Agriculture pu
lan sl:alf)e%rand Paintenance gricuitu X X X X X Capacity
freshwater and
marine systems

Implement laws
and policies
to prevent .
147 | QB ey Policy Fisheries x x x x égggggg
place further
stress on marine
populations

Restrict harmful
agricultural
practices such as
148 slash and burn

' _agriculture that
inCreases erosion
and reduces soil

fertility

Policy Agriculture X X X éggg(f.:ii\{?

Encourage
farmers,
pastoralists, :
149 and fishers to Capacity
' manage natural Building
regenération of
trees, grasslands,
and fish stocks

Agriculture X X X x > /éggg“(c:ii\{s

®



RESILIENT L AND USE AND DEVELOPMENT PLANNING FOR DOMINICAN REPUBLIC MUNICIPALITIES

A Resource Notebook for Integrating Climate Change Considerations

.

[4.10

Train farmers in
basic techniques
of sustainable
agriculture, such
as’ improving soll
health, integrated
pest management,
and crop rotation

Capacity Building

Agriculture

Adaptive
Capacity

[4.11

Train farmers in
use of drip an
micro-irrigation
techniqués for
more efficient
irrigation

Capacity Building

Agriculture

NSitivi
daptive
apacity

oSt

[4.12

Provide farmers
with new cultivars
that are drought
and heat-tolerant

Orglerations and
aintenance

Agriculture

Sensitivity

[4.13

Encourage
. mixed crop-
livestock systems
and water, feed,
and animal
management
to InCrease
livestock
productivity

Capacity Building

Agriculture

Sensitivity

[4.14

Application of bio-
digesters to cattle
and pig farming/
mandgement

OIBIerations and
aintenance

Agriculture

Sensitivity
& Adaptive
Capacity

[4.15

Promote
adoption of
breeds better
adapted to the
prevailing climate

Policy

Agriculture

Sensitivity
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EXAMPLE INDUSTRY OPTIONS

Develop

contingency
p]iansd to prfpare

or disruptions ) o Adkstive

I5.1 and plan‘ahead  Capacity Buildin, Industr X X X X X X [

M Cabe bullding  —pacty Bulding / Capacity

. assets are

Jimpacted
climate stressors

Elevate sensitive
materials above
fFround-level o
oors to help Structural Industry X X X X Sensitivity
prevent excessive
damage to building
infrastructure

152

~Site new
53 infrastructure in Structural Industry X X X X X X Exposure
low-risk areas
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.

5.4

Update design
standards t0
accommodate
future climate
scenarios to help
bwldmggs withstand
potentially greater
_ exposure to
climate stressors in
the future

Policy

Industry

Adaptive
Capacity

15.5

| ay deeper
foa/ndatlgns
to reduce
the chance,
of a building’s
foundation béing
undermined by
erosion

Structural

Industry

Sensitivity

15.6

Reconsider zoning
and planning
regulations to
appropriately

locate buildings

in less vulnerable
zones

Policy

Sector

Sensitivity

5.7

Ensure that
temperature-
sensitive
rooms have air
conditioning or
that there Is a
backup energy
supply to keep
vital‘systems
operational
. in particular
instances/are not
too sensitive to
eat

N

erations and
aintenance

Sector

Sensitivity
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Develop a
majntenance and
training program
with employees

.

to help them Adaptive
15.8 on SePstand Structural Industry X x X X X Capgcli\{y
climate-related
impacts and

prepare
appropriate plans

EXAMPLE TOURISM OPTIONS

| | ]

Create
boundaries and
buffer zones to
protect buildings
) e%nd Stcoa(__sEtaI
infrastructure B :
16. from sand Structural drjinens X X Sensitivit
L Cultural, Trismo Y
inundation,
destruction,
and other
coastal hazardss
costeros
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Conduct capacity
; bulldl?g %n%it
raining t0 better Housing,
o lerstand Sports Facifities,
plications emeteries,
i%fc%'srtnr%tguﬁg ) ~ Markets, Cultural Sensitivity
6.2 ; Capacity Building Herrtage, X X X X X & Adaptive
services and Santation Capacit
development, Wactonater pacity
a”%bggpdargggre Urban Mobility,
with stressor's or Power,
build longerterm
resilience
Prcgcect reefgt t?
IRSAIES CORE Cultural Heritage, Adaptive
16.3 settgﬁrﬁgua}%g Structural Toursn X X Capacity
damage
Remove, restrict
and redesign aging
coastal prétection
b strugtures thlalt Cultural E 8
6.4 dye DECOME, 1ess Structural Heritage X X X X Zposdre
effective as the age, Sensitivit
deteriorate wi,tK Tourism /
age or as their
design elevations
are€ exceeded
Regulate.
Sastd p2iine Tourism, Natural
o reduce thé : ourism, Natural e
165 Vllnerability of Policy Resources & Sensitivity

sea turtles to
climate change
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Develop

alternative

transportation ) Adapti
6.6 routes to access Structural Tourism x X x X aptive
tourism spots Capacity
through less
exposed areas

REFERENCES FOR CLIMATE ADAPTATION MEASURES
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ADAPTIVE MANAGEMENT TOOL

Relevant Land Use D
Planning Stages

O

Adaptive management is an iterative approach that allows planners and managers to revisit and improve climate resilience and
adaptation measures. This resource provides practical guidance for monitoring program and project progress every six months and for

Description evaluating land use plan implementation every two years. It provides a checklist of climate and non-climate conditions and impacts that
should be monitored and tracked over time, and a checklist of questions to help you to assess and re-evaluate whether adaptation
measures should be adjusted.

* Tables | and 2 provide example indicators for measuring progress and performance.You can track the progress of implementation
and effectiveness of each adaptation measure by comparing baseline (the current state) indicators to changes in these indicators
over time.

Methodology * Table 3 records the information you will use to monitor and evaluate the implementation of each adaptation measure. This
information will be integrated into the monitor and evaluation system for your Municipal Land Use Plan. Note that new copies
of Table 3 will be required for each periodic (6 months) update.

*  Use the questions in Table 4 to help evaluate whether the chosen adaptation measures are adequate or need updating.

User(s) Municipal staff involved in land use planning; program managers; and stakeholders representing financial, technical, and institutional
capacities.

To provide a framework and guidance for monitoring and evaluating implemented adaptation measures and changing climate

Intended Use "
conditions.

Key Output(s) Monitoring and Evaluation indicators, targets, and timelines for integration into the land use monitoring and evaluation plan (Table 3)

Users require a working knowledge of municipal resources, sectors, and services; and the historical sensitivity of assets to climate and

Ease of Use .
non-climate stressors.

(175)
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ADAPTIVE MANAGEMENT TOOL

This tool provides guidance to help planners integrate climate change into
the PMOT Guide Stage 6 monitoring and evaluation activities and planning.
Achieving climate resilience is an ongoing process. Adaptive management is an
iterative approach that allows planners and managers to revisit and improve
climate resilience and adaptation measures. This practice helps municipalities
maintain and build resilience through the adjustment of adaptation strategies
as they gain knowledge and understanding of changing climate and non-climate
stressors, and the associated municipal impacts and vulnerabilities.

The PMOT Guide suggests the following monitoring and evaluation activities
under Stage 6:

*  Tracking land use permitting every three months,
e Monitoring program and project progress every six months, and
* Evaluating land use plan implementation every two years.

This tool provides practical guidance for the latter two activities, including
for periodic (~6 months, Stage 6, Step 2) monitoring and evaluating the
effectiveness and implementation progress of the adaptation measures in your
land use plan. In addition, the tool supports the integration of climate change
into the municipal territorial information and management system (Stage 5, Step
3) by providing a checklist of climate and non-climate conditions and impacts
that should be monitored and tracked over time to improve understanding
of vulnerabilities and effectiveness of adaptation measures (Module 2). Finally,
a checklist of questions is provided in Module 3 to help you to assess and re-
evaluate whether adaptation measures should be adjusted (~2 years, Stage 6,
Step 3).

HOW CAN YOU MONITOR ADAPTATION
PROGRESS AND PERFORMANCE OVER TIME?

IMPLEMENTATION

Progress of implementation and the effectiveness of each adaptation measure
can be tracked over time by comparing baseline (the current state) indicators
to changes in the indicators over time. Evaluating progress focuses on how
well your plans have been implemented; evaluating performance assesses
how effective these actions have been in improving resilience. Table | provides
example indicators for measuring progress and performance overall, while Table
2 provides example indicators for specific adaptation measures and strategies.
Note that while each adaptation measure may have unique indicators for
progress of implementation, indicators for performance of adaptation options
may be cross-cutting.
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Table I: Example Monitoring and Evaluation Indicators for Progress and Performance

Progress of Implementation of Adaptation Options Performance of Adaptation Options

* Number of days of disruption to businesses

*  Number of properties damaged by riverine or coastal flooding

* Number of hospitalizations due to extreme heat

* Number of days water supply curtailed due to drought

* Number of hours per day power disrupted due to extreme weather

¢ Number of roads damaged due to extreme weather

* Maintenance and repair costs of municipal infrastructure due to storm
events

* Number of permits, programs and projects that incorporate climate change
adaptation

*  Amount of funding secured to finance the land use adaptation measure

* Number of residents in areas zoned for climate risks

*  Percentage of coastal land protected as a buffer zone

* Percentage of ‘critical’ municipal buildings (e.g, hospitals) that meet the
building codes for extreme weather

Table 2: Climate Change Adaptation Strategies and Related Example Indicators

Example Adaptation Measure or Strategy Example Progress and Performance Indicators

PROGRESS Indicators:

* Number of new regulations for adaptation in the Urban Regulatory Plan
* Number of public and private projects outside vulnerable areas

¢ Number of models of sea level rise and storm wave penetration

I. Incorporate a no-build buffer zone and/or
setback along coastal and riparian areas that take

into consideration increasing sea level and storm PERFORMANCE llndicators: _ , o _
surge heights and/or changes in riverine flood risk. * Number of displaced or affected persons in extreme rainfall, coastal or riverine flooding events

* Number of legal actions taken against invasions that violate Law 64-00 (water courses) or Law 305-68
(coastal fringe of 60 m)

* Coverage (%) or extension (km?) of vulnerable land or coastal area (declared as a non-developable area)
that has not been occupied with respect to the baseline PMOT zoning map

()
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Example Adaptation Measure or Strategy Example Progress and Performance Indicators

2. Reduce or eliminate vulnerability in occupied
sites vulnerable to floods and landslides, protecting
the population and infrastructure through structural
measures  (including resettlement) and non-
structural measures, in the medium and long term

PROGRESS Indicators:

¢ Number of constructed works (e.g, walls or dykes) for the protection of the population in occupied
vulnerable sites

* Number of neighborhood design projects with flood mitigation solutions

* Number of new engineering technologies implemented for flood management (e.g, biofiltration to
permeable pavements)

* Number of contingency plans for flood risk zones

¢ Number of early warning systems created

PERFORMANCE Indicators:

*  Coverage (%) or extension (km?) of occupied vulnerable soil recovered, with respect to the baseline
PMOT zoning map

* Number of people resettled with respect to the baseline of the population census in occupied vulnerable
land

*  Coverage (%) or extension (km?) of vulnerable land reforested or incorporated into projects for public
use

*  Number of people affected by flooding

3. Restore natural areas, including green corridors
and wetlands, to provide buffer zones, create
shading and drainage, improve the landscape, and
increase biodiversity.

PROGRESS Indicators:

* Total area (km?) of the Urban Green System relative to baseline

*  Number of Environmental Management Plans of the Urban Green System
* Number of urban reforestation programs

PERFORMANCE Indicators:

*  Coverage (%) or extension (km?) of urban green areas with respect to the baseline

* Number of bird species

*  Qualitative and quantitative changes in the urban landscape

* Indicators of the [Tree Tool (e.g, Number and species of trees and their diameters, removal of pollutants
(tons/year), storage (tons) and sequestration (tons/year) of carbon, runoff avoided (m3/year), energy
saving of buildings ($) and avoided carbon emissions (tons/year)

(70)
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Example Adaptation Measure or Strategy Example Progress and Performance Indicators

PROGRESS Indicators:

¢ Number of improved plans for climate-resilient infrastructure services: water (e.g, number of new sources,
number of people served, non-revenue water losses, and number of water quality monitoring sites); urban
mobility (e.g, length (km) of improved public transport, area (km?) of expanded buffer zones, number
of redundant routes for critical facilities); or solid waste (e.g,, number of landfills, number of solid waste

management education courses); power (number of people served, number of backup systems, length of
tree and vegetation maintenance corridor)

4. Enhance climate resilience of services, (e.g, solid
waste management, urban mobility, water supply, or

power supply)

PERFORMANCE Indicators:

* Number of power failures

* Number of people with water borne illness

* Number of rivers, drainage systems blocked by solid waste

PROGRESS Indicators:

* Number of meetings including the Risk Management Units (UGR) and Environmental Management
(UGAM)

* Number of participatory meetings including the City Council, public and private organizations, vulnerable
communities, and organizations competent in disaster prevention, mitigation and response

* Number of trainings of municipal development councils on climate change

5. Strengthen interinstitutional and inter-sectoral
coordination  for  adaptation, environmental
improvement and the protection of natural
resources.

PERFORMANCE Indicators:
*  Number of adaptation projects included in the participatory budget
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Example Adaptation Measure or Strategy Example Progress and Performance Indicators

PROGRESS Indicators:

* Number of climate data management organizations (ONAMET and universities) contributing information
to municipal decision makers

* Number of municipal information centers with access to climate data

* Number of research projects implemented to track municipal climate impacts

* Number of municipal and coastal topographic surveys

. Number of municipal hydro-meteorological, and tidal observation stations implemented

6. Develop an asset management strategy and
database to track the risks, costs, and impacts of
a changing climate into decisions about resource
allocation

PERFORMANCE Indicators:
* Number of improved municipal decisions using climate and tidal data, research, and information (e.g,
improved zoning with results from hydrological models and sea level rise)

PROGRESS Indicators:

* Number of climate change education and training projects

* Number of community-level climate change trainings conducted
* Number of people trained on climate change

7. Develop comprehensive education program . . .
velop P ¥ ucation prog * Number of courses developed on climate change impacts and adaptation

at different levels (neighborhood, city, regional) on
land use, climate change, and risk management

PERFORMANCE Indicators:
*  Number of trained individuals reporting an increase in their use of climate risk management and adaptation
information and techniques

(o)
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MODULE |

TRACKING ADAPTATION MEASURE IMPLEMENTATION
PROGRESS AND PERFORMANCE

The purpose of this module is to help you identify and select indicators to track
your progress in implementation of adaptation options, and the performance
of adaptation options once implemented. Identifying these indicators, and
setting targets, clear objectives, and timing for implementation progress and
performance will help you to better evaluate your resilience and identify where
course corrections may be necessary.

INSTRUCTIONS FOR MODULE |

In this module, answer the following questions, and record your answers in Table
3 of this tool, below. Note that new copies of Table 4 will be required for each
periodic (6 months) update.

I. Identify the adaptation measure and type (zoning; policies, plans, programs,
and projects; or regulations)

2. Identify and select indicators within the two indicator categories to
track a) progress of implementation of adaptation options and b) performance
of adaptation options once implemented. Refer to for example progress and
performance indicators inTables | and 2,above. Consider the following questions
when selecting indicators:

*  Does information gathered on the indicator help us understand the
progress and performance of the adaptation measure?

* To what extent would data from the indicator help improve decision
making?

* How burdensome is the process for collecting supporting data for the
indicator?

*  How feasible would it be to collect the data? Can you utilize existing
monitoring systems or systems that will be set up to monitor land use?

*  Does the indicator need to be quantitative or qualitative?

*  Who will be updating and maintaining indicator data?

A Resource Notebook for Integrating Climate Change Considerations

3. Record each indicator under the Progress Indicators (#2) or
Performance Indicators (#5) sections in Table 3, as relevant.

4. Establish a baseline (#3 and #6) for each indicator inTable 3 for guidance.

5. Define targets and timing for each indicator. Targets should be specific,
measurable, attainable, relevant, and time-bound.

*  Given your indicators and their baselines, what outcome would indicate
that you have succeeded?

* At the same time, what are realistic expectations for implementation,
enforcement, and effectiveness of the adaptation measure?

6. Record the targets under the Target column (#4 and #7) of Table 3.

7. ldentify a point of contact (#8) for managing the monitoring and evaluation
process of the adaptation measure to make the process less burdensome for
an organization. If the adaptation measure was identified using the Adaptation
Planning Tool, then an appropriate point of contact could be a stakeholder
associated with the measure identified in the tool's “Adaptation Measure
Description Worksheet.”

(o)
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Table 3: Tracking Adaptation Measure Implementation Progress and Performance

|. Adaptation 2. P .
. Progress . 5. Performance : 8. Point of
Mea_sls_t;;ee and Indicators 3. Baseline 4. Target Indicators 6. Baseline 7. Target Contact
Example: Number
, Example: Percent of -
Example: 60m Coastal coastal buffer vone 30% 100% within 6 years of coastal Eroper‘ues 180 Less than 10 per year DGODT

Buffer Zone, Zoning

damaged by coastal

within 5 years

reclaimed flooding per year

Indicator #T: Indicator #1:

Indicator #2 Indicator #2:

Indicator #3: Indicator #3:

Indicator #T: Indicator #1:

Indicator #2: Indicator #2:
2

Indicator #3: Indicator #3:

Indicator #T: Indicator #1:

Indicator #2: Indicator #2:
3

Indicator #3: [ndicator #3:

Indicator #1: Indicator #1:

Indicator #2: Indicator #2:
4

Indicator #3: Indicator #3:

(12
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MODULE 2

IDENTIFY CONDITIONS AND IMPACTS TO MONITOR

The purpose of this module is to identify the climate and non-climate conditions
that you will monitor. At local scales, the magnitude of future climate change
and associated impacts are often uncertain, so gathering information on local
climate and related impacts over time provides valuable information about local
scale changes.You may also experience unexpected climate events and impacts
that are important to document. Additionally, natural systems and non-climate
conditions (e.g, land use, demographics, technology, etc.) will continue to evolve,
affecting the level of vulnerability of people and assets, and the effectiveness of
adaptation options.

A Resource Notebook for Integrating Climate Change Considerations

INSTRUCTIONS FOR MODULE 2

Inthis module, considerthe following questions and checklist,and record relevant
information to monitor in the space provided.You may wish to also consult the
priority vulnerabilities identified in Stage 2 and 3, to identify pertinent climate
and non-climate stressors to your municipality. This section provides a checklist
for identifying conditions and impacts to monitor.

Table 4: Identify Climate and Non-Climate Conditions to Monitor

Climate Conditions and Impacts

and temperature)
What types of
information should you
collect?

O Trends in annual, monthly, seasonal, or extreme climate conditions relevant to your key vulnerabilities (e.g., seasonal rainfall

Changes in frequency, magnitude, and extent of climate impacts (e.g,, riverine and coastal flood extent, coastal erosion)
Note that information for some climate conditions may overlap with information on performance indicators. For example,
if you are interested in reducing coastal flooding impacts, you may want to learn about the frequency of coastal flooding as
well as the number of communities or properties impacted during those flooding events

Record pertinent climate conditions and impacts to monitor:
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Climate Conditions and Impacts

O Climate and weather resources and experts (e.g, National Meteorological Office, local universities, local or regional weather
Who should you stations)
engage with to +  Note that some met offices may only have raw climate data.When engaging with met staff, seek opportunities to synthesize

collect information . o . L )
and monitor climate information into averages and extremes (e.g., average monthly rainfall, average daily high temperature, maximum three-

conditions? day rainfall, etc.)
O Emergency response agencies, to understand and/or quantify impacts following significant events

Non-Climate Conditions

Changes in key non-climate stressors (e.g., demographics, pollution, water use consumption patterns)
Changes in land use

Staffing/labor availability and capacity

New adaptation technologies and opportunities to improve adaptive capacity

What types of
information should you
collect?

Record pertinent non-climate climate conditions and drivers of change to monitor:

Who should you
engage with to O Local government agencies related to land use planning, economic development, environmental protection, sanitation,

collect information . L . C
and monitor non- housing, and other agencies involved in land use activities

climate conditions?

(o)
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MODULE 3

ADJUST EXISTING ADAPTATION MEASURES AND IDENTIFY
NEW MEASURES

Evaluation of the land use plan occurs every two years. This process provides
an opportunity to assess the progress and effectiveness of adaptation measures,
based on the periodic monitoring of indicators recorded to date. Table 5
provides a checklist of questions to help evaluate whether adaptation measures
are adequate or need updating.

INSTRUCTIONS FOR MODULE 3
In this module, consider the following set of questions, and record your answers
in Table 5.

I. List adaptation measure and type (see Table 3)

2. Implementation Progress. For each adaptation measure recorded,
determine:

* Given your established baseline and targets, how well has the
implementation of the adaptation measure progressed to date?

* s its implementation on track?

*  What weaknesses of the measure have you observed during
implementation?

*  What strengths has the adaptation measure displayed?

3. Non-Climate Impacts. Consider changing climate and non-climate
conditions, events, and impacts.

* Have changing conditions stressed the area and/or assets where you are
implementing the adaptation measure?

* Alternatively, has stress on the area and assets been reduced due to
changing conditions?

A Resource Notebook for Integrating Climate Change Considerations

4. Adaptation Measure Performance. Are any of the adaptation measures
significantly underperforming?

* If yes, do you want to consider a new adaptation measure! Please refer
to the Adaptation Planning Tool for more comprehensive guidance on
developing an adaptation measure that sufficiently addresses increased
vulnerability identified in this tool.

* If yes, do you want to modify or adjust the measure? See point 5.

5. Modify Measure? (yes/no)

6. Recommended Adjustments. For adaptation measures that require
modifications, consider the lack of implementation progress and effectiveness
and potential impacts from changing climate and non-climate conditions:

* Is there a certain component of the adaptation measure that requires
adjustment in order to meet its performance or progress targets? Why
does it need to be adjusted?

* Are there particular barriers to implement the adaptation measure? For
example, are you unable to bring necessary stakeholders onboard?

* How have vulnerabilities changed since the adaptation measure was
selected during planning?

¢ What impacts does the adaptation measure need to adjust to?

(155
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4. Adaptation 5. Modify

6. Recommended

I. Adaptation Measure 2. Implementation
Measure (y/n) Adjustments

and Type progress Measure

Performance

3. Non-climate impacts

Continued encroachment
due to new constructions
within buffer zone

Example: 60m Coastal Some removal of existing

Inconsistent Improve
Buffer Zone, Zoning structures

enforcement 4 enforcement
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STAKEHOLDER CHECKLIST

Relevant Land Use
Planning Stages

O
O

Description Use this list to help you develop and prioritize a list of stakeholders to engage during the land use planning process.
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STAKEHOLDER CHECKLIST

A range of stakeholders can play a key role in the planning process and, eventually,
implementation. This list provides an overview of potential stakeholders to help
the technical team consider and identify the stakeholders who are important
to engage, given the needs and character of each individual municipality. Not all
of these stakeholders will be appropriate for a specific municipality. To address
the goal of integrate climate change resilience into land use planning efforts, it is
important to include stakeholders with climate-related knowledge.

POTENTIAL STAKEHOLDERS

REPRESENTATIVES FROM GOVERNMENT AGENCIES

Ministry of Economic Planning and Development (MEPyD)
Ministry of Environment and Natural Resources

Ministry of Public Works and Communications

Ministry of Education (MINERD)

Ministry of Public Health and Social Assistance (MISPAS)
Ministry of Agriculture

Ministry of Higher Education, Science and Technology (MESCyT)
Ministry of Women

Ministry of Tourism (MITUR)

Ministry of Energy and Mines

Ministry of Labor

Ministry of Defense

Ministry of Culture

Council for Climate Change and Clean Development Mechanism
(CNCCMDL)

National Authority for Maritime Affairs (ANAMAR)

National Institute of Hydraulic Resources (INDHRI)

National Energy Commission (CNE)

Directorate General for Special Programs of the Presidency (DIGEPEP)

Commission for Municipal Affairs of the Chamber of Representatives
Civil Defense/Emergency Operations Center (COE)
Dominican League of Municipalities

MUNICIPAL ACTORS

Mayor

City Council

Consejos de Desarrollo Municipales (e.g., Consejo de Desarrollo de
Santiago CDES)

Relevant offices in City Hall (e.g., Environmental Management Unit,
Planning Department, Municipal Public Works, etc.)

Municipal Prevention and Risk Mitigation Committee

National Institute of Transit and Land Transportation (INTRANT)
Land use planning representatives

Other relevant city representatives

PUBLIC SERVICES AND UTILITIES

National Meteorological Office (ONAMET)

National Geological Service (SGN)

National Energy Commission (CNE)

National Statistics Office (ONE)

National Geographic Institute “José Joaquin Hungria Morell”

National Police

National Institute of Potable Water and Sewerage (INAPA)

Water and Sewage Corporation (of the relevant jurisdiction, e.g., CAASD
in Santo Domingo or CORAAMOCA in Moca)

Electricity distribution companies (EDESUR, EDENORTE, EDEESTE)

(1)
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NON-GOVERNMENTAL CIVIL SOCIETY

Dominican Federation of Municipalities (FEDOMU) Media

Dominican Red Cross Academy of Sciences

Environmental organizations Universities and research Centers
Development Associations/ Chambers of Commerce/ Producers Dominican Association of Professors
Associations Churches

Climate Change Observatory — Instituto Tecnolégico de Santo Domingo Citizen forums

(INTEC) Neighborhood Associations and their Federations
Center for Urban and Regional Studies (CEUR-PUCMM) Chaplains Federation

Dominican Society of Geology (SODOGEOQ) Mothers clubs

Seismological Institute (UASD) Rotary Club

Geographic Institute (UASD) Youth organizations

Unions
BUSINESS SECTOR
Industries Association of the Dominican Republic (AIRD) INTERNATIONALES

Representatives from the tourism industry (e.g., hotels, taxi organizations)
Trade organizations (e.g., Union of Builders, Confederation of Shepherds,

Butchers Association, Retail Merchants Association) Note: There may be institutions in the international development

Telecommunications (e.g., cable, telephone, radio, TV) cooperation/financing community of interest to the process as potential
Dominican Association of Builders and Housing Developers (ACOPROVI) sources of funding or information or both. Consider institutions
such as the European Commission, the World Bank, the Inter

National Association of Young Entrepreneurs (ANJE) American Development Bank, United States Agency for International

National Council of Private Enterprise (CONEP) Development (USAID), Spanish Agency for Development (AECID),

Free Trade Zones Industry Association Japanese International Cooperation Agency (JICA), among others—as

Dominican Association of Radio Broadcasters (ADORA) well as international NGOs such as OXFAM, ICMA, and The Nature
Conservancy.

Public transit businesses
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SAMPLE STAKEHOLDER SURVEY

O
O

Relevant Land Use
Planning Stages

O
O

This is an example of a stakeholder survey that can be used to help collect information about stakeholders' interests and to gain an

Description , ; _
understanding of how they can best engage with the planning process.
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SAMPLE STAKEHOLDER SURVEY
Use to gather information on civil society organizations, including Community-
Based Organizations (CBOs).

INTRODUCTION

Obijective: |dentify organizations” weaknesses and work issues, and how
many and which of them could we count on for developing the project and
implementing future strategies and actions aimed at improving the vulnerability
conditions of the communities where they operate. This survey will allow us
to know, in addition to their location, work areas, relationships with key agents
or institutions (governmental or private), the profile of their leaders and
involvement availability (social commitment to climate adaptation).

I. Identification and location of the organization

Name
Foundation date
Address:

No.

Sector

Office Tel
E-mail
Facebook

Acronym

Street

Municipality

Mobile Phone

2. Type of organization
2.1. Select your organization type by objective and mission
L Community  CCultural LSports

CReligious OEnvironmental CIBusiness | B Neighbors Board
OUnion of disabled OOLGTBQ  OOther O Committee
Specify O Housewife

(m |

Associations

2.2 Is your organization recognized by one or
more of the following mechanisms?

LLaw 122, on Non-profit Associations
LIRegistration in the City Council
LIRegistration in a public institution

LINone
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2.3 To regulate its institutional life, the organization has:
L1 By-laws ~ [Regulations [ Book of minutes L1 Membership list
L] Organization chart [lLogo and stamp [ Letterhead paper and envelops

2.4 The organization works in:

[ Own premises [ Rented premises [ Borrowed premises
2.5 It also has:
LComputers 0O Printer  LOffice equipment (furniture) L Telephone

3. Organization’s territorial character (geographical area of

influence)
LlSector LINeighborhood ~ Municipal  [Provincial
[LIRegional  [INational

4. About the membership

4.1 How many members does the organization have?
00 15-30 [O31-45 [0O46-60 [ 60 and more

4.2 Men Women

4.3 Ages
In which age group are most of the organization’s members?
115-30  [30-45 [45 and more

4.4 Education level reached by most of the members
OLiteracy

[IBasic (first cycle, |-4 grade)

[IBasic (second cycle, 5-8 grade)

[JSecondary

ClUniversity

LSpecialty

[L1Master

©,
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4.5 In your case, which category applies?
ULiteracy

[JBasic (first cycle, |-4 grade)

[Basic (second cycle, 5-8 grade)
LISecondary

LUniversity

LSpecialty

LIMaster

4.6 Which professionals or specialists are present in your organization?

4.7 How many people work in your organization?
ai-5

Llé-10

LIri-15

115 and more

4.8. Men Women

4.9. Condition of those working in the organization
O Full time

L] Part time

L Temporary

4.10.Those who work in the organization are:
L1 Paid (have a salary)
L] Volunteers

5. Communication

5.1 Communication means available in the organization. More than one
option can be marked.

LComputers  [Telephone [Mobile phone  [Fleet  [Fax
UScanner Ulnternet  CIWeb page [LSocial Networks
LIOthers

5.2 How do you communicate within the organization? More than one
option can be marked.

[LIMeeting

LINewspaper/Internal bulletin

LIElectronic mail

UPrinted correspondence

L1Others

6. Financing. How is the organization funded? More than
one option can be marked.

OQuota

[ISubsidy

[JSelf-management/activities

LProjects

7. Budget

7.1 Is there a budget?
L Yes

L No

7.2 Budget timeframe
LIMonthly
[IBiannually
LJAnnually

7.3 What is the estimated amount of your organization budget?

(196
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8. Organization’s work lines or axes:

UEducation [ Health [Gender [ Citizen rights [JPollution
[J Solid waste  Sports [ Culture [ Research

O] Local Development [0 Housing and habitat

9. Social, environmental and climate problems of the
territory

9.1 Could you prioritize the three first problems in your territory of
influence? Only mark from | to 3, where | is the highest priority.

L] Gender violence LI Intra-family violence

LI Citizen security LJContamination of water bodies
L] Wastewater sewer LlContamination of creeks

L] Poor public services [J Solid waste management

1 Unemployment [ISexually transmitted illnesses

O Other

9.2 Which of the following event(s) occurs or has occurred in your
territory?

LlLoss of beaches due to intrusion of the sea

LFlooding

[Landslides

[LIWater shortage due to prolonged drought

[LDeforestation

ULoss of rivers

[LErosion and loss of soll

LlHeat waves

[IChanges in time, place and frequency of rainfall

LOther(s)

9.3 Which of the following events have been or continue to be of greatest
concern?

LLoss of beach due to intrusion of the sea

L] Flooding

L] Landslides

L] Water shortage due to prolonged drought

L] Deforestation

U] Loss of rivers
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L] Erosion and loss of soil

[] Heat waves

[] Changes in time, place and frequency of rainfall
01 Other(s)

9.4 Impacts, in your territory, by the selected events

9.5 Which actions has your organization implemented in response to the
selected events?

10. Articulation/coordination

10.1 Is your organization part of any coordination space?!
L] Yes

1 No

If your answer is yes, please go to the next question.

10.2 The type of coordination is:
O Union

[ Association

[ Federation

[ Confederation

O Front

O Other

(1)
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10.3 The coordination character is:
ULocal (neighborhood)

LIMunicipal

OProvincial

[JRegional

CNacional

10.4 Your organization has had work agreement or coordination of actions
with:

L1 Sector (Ministries)

LI Autonomous Public Organisms

LI City Councll

LI International Cooperation

I 1. General data of the person who offers the institutional
information

Name

Address

Telephone e-mail
Current post within the organization
Time in the organization

12. Do you have any comment or suggestion? Please, share
with us by using this space or by e-mail to [contact e-mail]

On behalf of [organization name], thank you for your time.
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COMMUNICATION PLAN EXAMPLE

Relevant Land Use
Planning Stages

O
O

This sample Public Participation Plan from Imagine Austin (Austin, Texas, USA) shows how that particular community approached

Description , ,
outreach and engagement throughout its planning process.
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COMMUNICATION PLAN EXAMPLE

APPENDIX

APPENDIX B. SHAPING IMAGINE AUSTIN:

THE COMMUNITY PROCESS

The Imagine Austin process was designed to engage all members of the Austin commu-
nity in developing a vision for the city's future. Beginning in 2009, the City solicited public
input on existing chalienges and opportunities and how the City should respond to them
as it prepares for a future whose only certainty will be its difference from today.

With the help of the Comprehensive Plan Citizens Advisory Task Force, whose 38 mem-
bers were appointed by the Austin City Council and Travis County Commissioners Court,
Imagine Austin engaged thousands of Austinites in setting direction for the future. The
process was built on two fundamental ideas. First, give as many people as possible the
opportunity to participate—in whatever venue with as much time as they had to give.
Second, work Iteratively, so that each phase of participation took up where the last left
off, building on prior work.

The pubiic's first opportunity to shape Imagine Austin was an August 2009 public par-
ticipation workshop. More than 70 Austinites kientified key communities that should be
involved as wel as the steps necessary to engage them. Six principles were developed
from that meeting and shaped Making Austin: Public Participation in a new Comprehen-
sive Pian:

* Open toall

+ Community engagement
 Transparency

« Enthuslastic and vibrant

« Engaging the underrepresented
* Fun

Developing the public participation plan itself set out an important step in iImagine
Austin’s approach to community input: moniter who was participating and find ways of
connecting to communities not represented. In the case of the participation workshop,
as in many other community engagement efforts, people of color and people with less
than ¢ Bachelor's degree were underrepresented. Two focus groups were held to test
the principles with people in these groups.

e Austin: The Community Process APPENDICES | A-S
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SHAPING THE PLAN

Telling people about the plan Is only the beginning. Actually engaging Austinites in shap-
ing the plan is the ultimate goal of public participation, Mindful of the many competing
demands on the public’s time, the Imagine Austin team sought 10 provide as many ways
In 10 the process as possble, while always striving 1o balance Input from our most en-
gaged citizens, able to provide countless hours and detalled comments, with the briefer
contacts from the rest of the community,

Public Input was organized Into five steps, Interspersed with major plan milestones that
The Citzers Advisory Task Force wes oo were reviewed by the Citizens Advisery Task Force, Planning Commission, and City Coun-
pointed by the City Councl 10 provde cll,

guidance and help City of Austin siaff

andihe consitant leam engoge the Four of these steps were structured as Community Forum Serles, with each serles conslst-
force met over

dded imporont Ing of multiple public meetings, surveys, and other tocls, The other step consisted of a
recommen it lead 1o the several-months-long Working Groups process. Each of these steps and millestones are
e Austir recounted below,

TOOLS FOR ENGAGEMENT

A number of lools were used at different times throughout the process. The questions
asked of the public were tallored in each step to match the tool being used.

mmursty, The

+ Public meetings were held In different parts of the city and different times of day
throughout the process. Meetings were structured to encourage or require participants
to engage with one another directly by working in small groups o indirectly by posting
responses during the course of the meeting.

+ Online and paper surveys accompanied every step in the process, allowing Austinites
Poricipants ot live Aston Amencon to participate at thek convenience. While most survey respondents completed surveys
o online, paper surveys were distributed through a number of mechanisms: at libraries and
public events and, in some cases, inclusion in the Austin-American Statesman or Austin
Chronicle.

onduct amee

of Community

+ Online forums and comments offered a less structured way for Austinites to communk
cate with staff and with one another.

« Traveling teams visited high-traffic areas such as football games, farmers markets, and
festivals to promote the process, distribute surveys, and directly engage passersby.

* Meetings-in-a-Box allowed community groups, businesses, and individuals to host their
own meetings at ther convenience.

* A Speakers Bureau that aliowed community groups to host a presentation from City staff
and provide comments.

A-6 | IMAGINE AUSTIN COMPREHENSIVE PLAN
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Imagine Austin was overseen monthly by a Citizens Advisory Task Force and a commit-
tee of Planning Commission, and less frequently by a committee of the City Councll, As
public meetings, each of these alowed for citzen communication, as well as drect pub-
lle engagement with staff, Task Force members, Planning Commissioners, and Councl
members,

DEMOGRAPHICS

The demographics of participants were monitored throughout the process. As gaps were
Identified, additional outreach was developed to overcome them,

The results below show the total demographics from the first three Community Forum
Series. While some gaps remain, being aware of them allowed planners and Task Force
members to understand who the public input represented and to rely on other avenues
to complement public input. This could take the form of formal and informal communica-
tion with community leaders or rellance on previous planning efforts, such as the Hispanic
Quality of Life Study and its community oversight team,

Demographics of Community forum Participants

Under 18 18-29 230-44 45445 ord over Male Female White African Agsan Hisparic Other
Armer.  Amer,  Latino

@ Citywide Demographics
0 Imagine Austin Demographics
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PHASES & MILESTONES

The Imagine Austin process was structured around two principles: repeat public engage-
ment, with each round building on the previous round, and repeated check-ins with Plan-
ning Commission and City Coundil.

Community Forum Series #1
(5,892 participants)

The first Community Forum Series was organized around three questions:
* What are Austin's strengths?

* What are our chalienges?

* How can the clity be improved on its 200th anniversary, 20393

Starting with an October 2009 Open House at the Austin Convention Center, Community
Forum Serles #1 ran for seven months, with six public meetings and an online and paper
survey. The Meeting-in-a-Box was also Intfroduced at this time.

Community Forum Series #2
(4,211 parficipants)

The second Community Forum Series consisted of two parts. The first part developed and
tested Components of a vision statement. The second part was an interactive chip exer-
cise. where participants worked together to allocate Austin’s future growth across the city
and in different forms. Four public meetings featuring the chip exercises were followed by
eight commwnity-sponsored and hosted chip exercises, to produce 63 total maps. Com-
munity Forum Series #2 included a second round of surveys and Meetings-in-a-Box focus-
ing on the Components of the vision statement, as well as Speak Week, in which travel
ing teams visited 42 events and 31 locations throughout the city. This round of input also
included a statistically valid survey of 1,100 Austinites to deveiop the vision components,

Community Forum Series #1

Appendix B. Shaping Imagine Austin: The Community Process APPENDICES | A9
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Community Forum Series #3 (4,761 participants)

Using the chip exercise maps and current lrends, five alternate future scenarios were cre-
ated, each llustrating a different way that Austin could grow in the future, The future sce-
narios were assessed on a range of sustainabllity Indicators. In the third Community Forum
Serles, the public reviewed and rated these scenarios at nine open house meetings, in

communlity conversation kits, at fraveliing team booths, and by paper and online surveys.

Planning Framework & Prefemred Scenario

The Plan Framework and Preferred Scenario set out key strategic directions for the City
1o take 1o achieve the vision. The Plan Framework contains policy guidance, while the
Preferred Scenario shows the spatial patterns of growth that support the vision, They
were developed with the Cilizens Advisory Task Force and reviewed by 19 City Boards
and Commissions, Pkanning Commission, and City Councll, In March 2011, City Council
forwarded the Plan Framewaork and Preferred Scenario to the Working Groups for more
detalled work. The strateglc drections are Incorporated Into this plan as Bulkiing Block
Policies; the Preferred Growth Scenario was the basks for the Growth Concept Map.

Working Groups

Hundreds of Austin residents and leaders joined seven Building Block Working Groups to
develop actions to implement the directions included in the Plan Framework. These seven
Working Groups met on 22 occasions throughout spring and summer 2011 and fook two
surveys. The actions and priorities they developed are included in Chapter 5.

Community Forum Series #4 (2,979 parficipants)

The last round of public input was structured around review of the initial draft compre-
hensive plan. Beginning at the Release Party in October 2011, Austinites weighed in on
the plkan’s pricrities, as well as on the draft plan itself. The plan was also presented to 19
Boards and Commissions. Staff, consultants, and members of the Citizens Advisory Task
Force and Planning Commission reviewed all public comments on the plan for inclusion in
the adoption draft.

The distinctive benefit of a comprehensive plan is that it confronts big issues in a big-
picture way, Other city plans are more focused - and deal with topics such as parks, solid
waste, fransportation, water, or smaller geographic areas. But only a comprehensive plan
fully considers how the whole community's values, needs, people, and places are inter-
related and interdependent. In creating this plan, we identified the defining issues that
are central to Austin's future success,

Teday, Austin tops numerous state, national, and international “Best Of" lists. This visibility
is accelerating our attractiveness and population growth. As we grow and evolve, how
can we preserve and amplify the speckal things we value about Austing How can we
face our mere difficult problems, improve the city, and meet our challenges head-on$

Appendix B. Shaping Imagine Austin: Tre Community Process APPENDICES | A-11
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OUTREACH AND EDUCATION

Throughout its two years, Imagine Austin used a number of different venuves for spreading the
word and engaging the public: coverage by local media, advertising, booths and tables as
public events, speaking engagements, and direct outreach by email. social media, and utility
bills. Businesses, community groups, churches, and neighborhoed associations were also directly
engaged and encouraged to spread the word to ther members and employees. Through this
process, Imagine Austin bullt a contact list of thousands of individuals and hundreds of organiza-
tions. Neighborhood and community listservs amplified these messaging, spreading the word
about Imagine Austin to many more stakeholders.

\

Stakeholder Interviews
Annual Austin Economic Forecast Event
Asian American Cultural Center

Public Meetings

Austin Board of Realtors PR Yeasaoe
Austin Chamber of Commerce Community Forum Serles #1
Austin City Council & Planning Commission * 6 meetings plus the Kick-Off Open House
Austin Community College
Austin Convention and Visitor's Bureau Community Forum Series #2
Avstin Independent Business Allance * 4 public meetings, plus 8 follow-on meetings
Austin Independent School District
Austin Neighborhood Councll Community Forum Serles #3
Austin Urban Coalition * 9 public meetings
Capital Area Council of Governments
Working Groups

Capital Area Metropolitan Planning Organization
Capital Metro Transportation Authority (CapMetr)
Concordia University Community Forum Series #4
Downtown Austin Aliance « 2 public meetings

Del Vale Independent School District

+ 22 public meetings

Hit Country Conservancy Neighberhoods engagement

Immigrant Services Network + 5 meetings throughout the process related to Nelghborhood
Leadership Austin Plans or Contact Teams

Lower Colorado River Authority

Meals on Wheels and More Business engagement

Real Estate Council of Austin + 19 briefings for Community Forum Series #4

St David's Community Health Foundation
Texas Nature Conservancy

Travis County Health and Human Services Live Music! 7 Meetfings featured
UT Sustainabliity Center

one or more Austin acts!
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Boards & Commissions
Two Visits at key points to 19 City Boards & Commissions Best Off Inagine Austin was a

feafured case study or best
All City Boards & Commissions were also notified by email of each

practice by 5 organizations,

major round of public input. 3
and counting!
& Y )
Engaging today’s students for fomorrow's Austin
As opportunities arose throughout the process, staff
engaged AISD teachers and students in different - \
phases of the process, as well as students at the Uni City Council & Planning Commission
versity of Texas and Huston-Tillotson College.
City Council and Planning Commission oversaw key
& ) milestones througheut the process:
+ Selecting a consultant
a N
Nofification « Scope and budget
The first step in involving the public is making them aware
of the process. « Parficipation Plan, schedule, and Task Force
« City utility bills included Imagine Austin materials 3 times, * Vision
touching 400,000 customers

* Plan framework & Preferred Scenario
« Speakers Bureaus presented to 136 gatherings, reaching

an estimated 2,700 people + Bond Election Advisory Task Force to be guided by Imagine
Austin Vision
+ Direct contact to 751 churches, neighborhood associa-
fions, professional organizations, and community associa- In addition to these major miestones, three bodies routinely
tions, which had a reach of many thousand Austinites oversaw the process:
* 240,000 surveys, newsletters, and fiyer distributed « Citizens Advisory Task Force

+ Community events, where staff and volunteers engaged « Comprehensive Plan Committee of Planning Commission

passersby: farmers markets, football games, public meet-

+ Comprehensive Planning & Transportation Subcommittee of
ings and forums, school events, fakrs, and festivals

City Council

« Paid advertisements:

« Radio

* Television

* Print

* Online

* Taxicabs

« Street banners

Appendix B. Shaping Imaging Austin: The Community Process APPENDICES | A-13
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Lectures and Discussions

Six Imagine Austin panel discussions hosted by the Citzens Advisory Task Force. Other community
also hosted planning discussions throughout the two-year process:

* University of Texas City Forums series and « League of Bicycling Voters

Center for Sustainable Deveiopment
* What is Austing Open House and Fulures

+ Livable City Fair

+ Congress for the New Urbanism * Leadership Austin

+ American Institute of Architects « City of Austin Affordable Housing Forums
* HousingWorks + Urban Land Institute

« Envision Central Texas

. ( - ~
Media Coverage
The following media outlets covered the Imagine Austin process:
* Austin American-Statesman  « KVUE + The Austin Grid
5 3 * Austin Business Journal * KLBJ 590 * The Thread Austin
Repeat contact + Austin Chronicle + Ock Hil Gazette Public Service
Announcements camied by
Ematk 2,535 * Austin Times « InFact Dally Time Wamer & Gronde.
Facebook: 2,275
Twitter: 1,198 + Community Impact * Metropolis Magazine
Austinites were also able to
subscribe to the Imagine Austin + ahora si * Latina Lista
blog: the Community Registry
was ako use throughout the * Fox7 * Hispanic Today “Live
process. + KXAN « YNN
+ Daily Texan * la Voz
\ J
« KUT + Telefuturo
+« KOOP * KVET
* Austinist * KEYE
+ CultureMap * Univision
* Republic of Texas * Dos12
+ Austin Post « El Mundo de Mando
. ¥
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CLIMATE INFORMATION WORKSHEET

D Stage |:Institutional Organization D Stage 4: Programming D Stage 7: Formalization

Relevant Land Use . . . .
S S M Stage 2:Territorial Diagnosis ([l Stage 5: Implementation

D Stage 3:Territorial Prospective D Stage 6: Monitoring and Evaluation

Climate information can be useful for identifying exposed assets and locations during the vulnerability assessment, which will consider
Description current and future vulnerabilities and requires gathering current and historical climate information and future climate change projections.
This worksheet can assist you as you collect information about current and projected impacts of climate variability and change.

The worksheet is divided into three sections, which you can consult to help you find information you need to conduct a Climate
Vulnerability Assessment:
l. Climate Stressor Overview: Lists climate variables, what questions to answer in collecting climate information, and
how the information will be useful.

Methodology 2, Tier | — Climate Snapshot: Lists resources that provide basic climate information. This section should be used by
those who have limited time and resources to spend collecting climate information.
3. Tier 2 — Detailed Climate Information: Lists resources that provide more detailed climate information and datasets.

This section should be used by those who have more time to collect climate information and a stronger background in
data analysis.

User(s) Municipal staff involved in land use planning, and a range of stakeholders representing financial, technical, and institutional capacities.

To provide resources you can use to find information about a range of climate variables, which can use in the Climate Vulnerability
Assessment Tool.

Intended Use
Key Output(s) Collected climate information and datasets

Users require a working knowledge of municipal resources, sectors, and services; and the historical sensitivity of assets to climate and

Ease of Use .
non-climate stressors.

()
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CLIMATE INFORMATION WORKSHEET

This worksheet aims to help you collect information about current and projected
impacts of climate variability and change. The worksheet is divided into three sections,
including:

I Climate Stressor Overview. This section lists climate variables, what
questions to answer in collecting climate information, and how the
information will be useful.

2. Tier | — Climate Snapshot: Lists resources that provide basic climate
information. This section should be used by those who have limited time
and resources to spend collecting climate information.

3. Tier 2 — Detailed Climate Information: Lists resources that provide
more detailed climate information and datasets. This section should be
used by those who have more time to collect climate information and a
stronger background in data analysis.

Climate information can be useful for identifying exposed assets and locations during
the vulnerability assessment, though the information that is initially gathered may need
to be further refined given the specific municipal service or sector being assessed. The
vulnerability assessment will consider current and future vulnerabilities, which requires
gathering;

e Current and historical climate information that can be used to: (1)
assess the extent to which exposure to climate variability and change
has previously caused impacts, and (2) establish a baseline against which
future exposure and impacts can be compared.

*  Future climate change projections that can be used to: (1) explore
possible future climatic conditions given different scenarios of change, at
different points in the future.

Gathering and using climate change projections requires some knowledge and
understanding of the types of information, scenarios available, and uncertainty, but
generally for planning one should use:

* Information from multiple climate models (GCMs) to obtain a more
complete understanding of the potential range of change and to account
for uncertainty.

*  Multiple emissions scenarios (e.g., high, medium, low) to account for
uncertainty associated with the world’s future development path, such as
CMIPs RCP4.5 and 8.5.

*  Decadal spans of years to help account for year-to-year variability so that
if planners are interested in examining exposure for a particular year in
the future (e.g,, 2050), use data from the surrounding decade (e.g., 2040—
2059) relative to a more recent reference time period (e.g., 1986-2015).

Gathering information on climate stressors includes direct changes in meteorological
conditions such as temperature, rainfall, and wind, or indirect changes in sea level,
landslides, flooding, or drought. Climatic extremes (and projected changes in extremes)
are important to consider, because they generally pose more of a threat to development
than do changes in average climate conditions (IPCC, 2012). A good starting point
for gathering information is to think about which climate stressors have affected the
municipality in the past. Planners can create a list of these stressors and document in
detail the nature of the past stressors and the resulting impacts.

®
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CLIMATE STRESSOR OVERVIEW

AVERAGE ANNUAL AND MONTHLY RAINFALL
¢ Has the total amount or seasonal distribution of rainfall changed?
¢ How are annual rainfall totals, and seasonal distributions, projected to
change?
*  Useful for understanding potential impacts on water resources, and
water-dependent services.

EXTREME RAINFALL
* What are the historic trends in extreme rainfall?
¢ How might the frequency and magnitude of rainfall extremes change?
* Useful for understanding how flood and landslide risk may change.

DROUGHT
* What areas have experienced drought regularly in the past?
¢ How might the frequency, severity, location, or timing of drought change?
*  Useful for determining if future drought changes could worsen or positively
affect water availability for water resources and water-dependent sectors.

TEMPERATURE

* How has temperature changed, both seasonally and annually?

¢ How might temperature change, both seasonally and annually?

*  Useful for understanding potential risks to all sectors, particularly those
involving outdoor activity and agriculture.

* Information surrounding current annual average and monthly average
temperatures, and future projected changes provides an indication of
how much temperatures may rise in your locality.

MINIMUM TEMPERATURE
¢ Has the minimum temperature changed?
* How might the minimum temperature change?
*  Useful for anticipating changes in minimum temperatures that might
exceed or fall below thresholds and require particular efforts to prepare.

A Resource Notebook for Integrating Climate Change Considerations

MAXIMUM TEMPERATURE

* Has the maximum temperature changed?

* How might maximum temperature change?

«  Useful for anticipating exceedances of maximum temperature thresholds
and preparing for heat waves.

¢ Information surrounding current frequency and magnitude, and future
projected changes intemperature extremes (e.g., daily maxima,heatwaves)
provides an indication of future extreme temperature, and whether
hotter temperatures or extremes could exacerbate current temperature
related impacts (e.g, heatwaves and health, extreme temperatures and
infrastructure damages).

TROPICAL STORMS

*  How susceptible has the region been to tropical storms?

* How might the frequency and intensity of tropical storms change?

*  Useful for disaster preparedness and planning for future extreme events.

¢ Information surrounding current and future projected changes of
frequency and intensity of storms provides an indication of how the
future compares to present, and whether planners should anticipate
more frequent and intense storms, and associated impacts (e.g, flooding,
damages, deaths)

SEA LEVEL

¢ Has sea level changed in the region? How much has it changed?

* How might sea level change in a particular locality?

* Useful for anticipating future inundation and planning construction in
low-risk zones.

*  Maps indicating current and projected future changes of coastal flooding
extent and location (requiring information regarding changes in storm
surge height and sea level rise) provide an indication of land areas that
may be subject to future inundation.
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SEA TEMPERATURE
*  Has sea temperature changed in the region? How much has it changed?
* How might sea temperature change?
*  Useful for understanding temperature impacts on marine resources with
temperature thresholds, such as coral reefs; or sectors, such as tourism
and fisheries.

FLOODING
¢ How susceptible is a particular locality to flooding?
¢ How might the location or height of inundation change!?
*  Useful for planning for future construction and disaster risk reduction.

LANDSLIDES
* How susceptible is a particular locality to landslides?
¢ How might the location or frequency of landslides change?
¢+ Useful for planning for future construction and disaster risk reduction.

FIRES
* How susceptible is a particular locality to fires?
* How might the location or frequency of fires change?
* Useful for planning for future construction and disaster risk reduction.

COASTAL EROSION
* How susceptible is a particular locality to coastal erosion?
¢ How might the location or frequency of coastal erosion change?
*  Useful for planning for future construction and disaster risk reduction.

O,
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VARIABLE F{%,EE WHAT RESOURCES/APPROACH

AVERAGE ANNUAL AND
MONTHLY RAINFALL

EXTREME RAINFALL,
RIVERINE FLOODING

Graph of average monthly rainfall at a specific
|oc|at|on, and data can be downloaded at country
scale

\IgVorI? Bank Group Climate Change Knowledge
orta

— Country and municipal scale historical climate
information, available for the period 1901-2015
http://sdwebx.worldbank.org/climateportal/

Graph of daily or monthly rainfall based on
station observations, data can be downloaded

CLIMARED (Climate Network) .

— Available for select municipalities near data stations,
198 | —present

http://climared.com/consulta-de-datos/

Map with animation of monthly climatological
precipitation throughout the year, available for
Caribbean region

International Research Institute for Climate and Society,
Columbia University o

—IRI Climate I\’Iomtorm% Animation based on CAMS-OP]
data using the 1981-2010 base period (from IRl Climate

odeling
https://goo.gllexbHC|

Map layer of rainfall and graph of mean projected
rainfall‘at a specific location; municipality level

World Bank Group Climate Change Knowledge Portal
— Available for future time periods (2030, 2050, and 2090
and for four representative concentration pathways (RCP
scenarios

https://goo.gl/ I rncsP

[To use: select variable, time period, statistic, and scenario
In menu bar; set location by clicking on the map]

Map of Caribbean showing extreme precipitation
trends over the region (Figure 6)

Map of hazard level by locality, available at
municipal level (very coarse granularity)

Stephenson, TS, et al. 2014. Changes in Extreme
Temperature and Precipitation in the Caribbean Region,
1961-2010. International Journal of Climatology

— Changes in extreme temperature and precipitation in
the Caribbean region, 19612010

http://onlinelibrary.wiley.com/doi/ | 0.1 002/joc.3889/full

ThinkHazard!

— River flood risk levels available for analysis
http://thinkhazard.org/report/7 2-dominican-republic/FL
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VARIABLE FFT([{}EE WHAT RESOURCES/APPROACH

EXTREME RAINFALL,
RIVERINE FLOODING

Graph of projected extreme rainfall changes at a
specific location; data to download at a country
scale that provides information on the mean or
change in days with extreme rain by mid-century

World Bank Group Climate Change Knowledge Portal
— Available at a specific location (indicating 25th, 50th, and
75th percentile changes for a range of models); Country-
s%aé% data to download in Excel, available through 2040—

https://goo.gl/zjfStX
[To use: select Future GCM, type: CMIP3. Under variables,

select days with extreme rain, the desired time period in
the future, country, mean or anomaly, and RCP scenario]

Country-level hydrological statistics, including
changes in high flows

World Bank Group Climate Change Knowledge Portal
— Country-level hydrological statistics for three emissions
scenarios, 23 Global Circulation models and two future
time periods (2030-2039 and 2050-2059)

https://goo.gl/UGgdvm

DROUGHT

Animated or still map, and associated data
Plots, of derived drought index over particular
ocalities, available yearly, monthly, and daily

Latin American Flood and Drought Monitor
—Data can be viewed as a time series plot or map

http://stream.princeton.edu/LAFDM/WEBPAGE/interface.
php?locale=en

Graph of projected change in the number of dry
days at a specific location; data to download that
provides information on the mean or change in
days without rainfall by mid-century

Portal de Conocimiento de Cambio Climatico del Grupo
del Banco Mundial

— 25th, 50th, and 75th percentile changes for a range of
models); Country-level data to download in Excel

https://goo.gl/zjfStX

[To use: select Future GCM, type CMIP3. Under variables,
select days without rain, the desired time period in the
future, country, mean or anomaly, and RCP scenario]
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VARIABLE F{%,EE WHAT RESOURCES/APPROACH

TEMPERATURE

Graph of mqnthléaverage temperature at a
specific location. Data can also be visualized as a
map layer over the country, and downloaded

World Bank Group Climate Change Knowledge Portal

— Available for future time periods (2040-2099) and for
four RCP scenarios

https://goo.gliv8dd87

[To use: select variable, time period, statistic, and scenario
In menu bar]

Graph of mean projected temperature for future
time periods at a specific location

Map layer of temperature averages and change
by mid-century and end of century

World Bank Group Climate Change Knowledge Portal
— Available for future time perlods%20407209 and for
four RCP scenarios

https://goo.gliv8ddS7

[To use: select variable, time period, statistic, and scenario
In menu bar]

MINIMUM
TEMPERATURE

Graph of daily or monthly minimum temperature
averages based on station observations, data can
be downloaded

CLIMARED (Climate Network)

— Available for select locations near data stations, from
198 | —present

http://climared.com/consulta-de-datos/

Graph of minimum temperature (mean and
|change) for future time periods at a specific
ocation

World Bank Group Climate Change Knowledge Portal

— Available for future time periods (2040-2099) and for 4
RCP scenarios

https://goo.gliv8dd87

[To use: select variable, time period, statistic, and scenario
In menu bar]
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VARIABLE F{%,EE WHAT RESOURCES/APPROACH

CLIMARED (Climate Network)
Graph of daily or monthly maximum — Available for select locations near data stations, from
temperature averages based on station |98 | —present
observations, data can be downloaded
http://climared.com/consulta-de-datos/
MAXIMUM
TEMPERATURE World Bank Group Climate Change Knowledge Portal
— Available for future time per|ods%2040—209 and for
C%raph )01; mz%xjcmurrty temperatCLjJret(mean afpd four RCP scenarios
change) for future time periods at a specific .
o cat%on P P https://goo.gliv8dd87
[To use: select variable, time period, statistic, and scenario
In menu bar]
National Oceanic and Atmospheric Administration
(NOAA)
ll\’laprtof historical hurricane tracks over particular || _|4entify historical hurricanes and tropical storms by
ocalities location and find details about storms
https://coastnoaa.gov/hurricanes/
TROPICAL STORMS
National Oceanic and Atmospheric Administration
(NOAA)
%Jarpmﬁry for Atlantic hurricanes and global — An overview of current research results related to
g climate change and hurricane patterns, as of 2017
https:/Iwww.gfdl.noaa.gov/global-warming-and-hurricanes/
National Oceanic and Atmospheric Administration (NOAA)
S . . Tides & Currents _
IQIST(?:II"IC&H |trenq[ and time sertges datta of sea |.|ev|:()a|| C_: I\’]g of sea level trends around the United States and
ased on long-term gauge observations, available aribbean
SEA LEVEL, STORM for regional locations
SURGE,AND COASTAL https://tidesandcurrents.noaa.gov/sltrends/sltrends.html/
FLOODING
Graph of annual and monthly sea level rise from Permanent Service for Mean Sea Level PSMSL?
tidal gauges across the region —Tide gauge data available at Barahona (1954-1969) and
Puerto Plata (1949 —1969)
http://www.psmsl.org/datalobtaining/
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VARIABLE F'F';me WHAT RESOURCES/APPROACH

SEA LEVEL, STORM
SURGE,AND COASTAL
FLOODING

Map of global sea level rise projections under
different climate scenarios Interactive map where
you can enter different levels of sea level rise and
see what localities would be flooded

Intergovernmental Panel on Climate Change

= IPCC fifth assessment Report, Chapter |3 on sea level
change — Figure 13.20 shows projected changes by the end of
the century for RCP scenarios

https:/fwww.ibcc.ch/pdflassessment-report/arSiwg | IWG I ARS
Chgpterl 3_FL?NAL.ppdf’r P ¢ B

SEATEMPERATURE

Global map of sea surface temperature

SST Contour Chart

Map with animation of monthly climatological sea
surface temperature through the year, based on
Reynolds and Smith OISST Version 2 data

National Aeronautics and Space Administration (NASA)
Earth Observator

— Animated map from 2002-2017
https:/fearthobservatory.nasa.gov/GlobalMaps/view.

php?d I =MYD28M

National Oceanic and Atmospheric Administration (NOAA)
Office of Satellite and Produce Operations
http://www.ospo.noaa.gov/Products/ocean/sst/contour/index.html

International Research Institute for Climate and Society,
Columbia University
https://iridl.Ideo.columbia.edu/maproom/Global/Forecasts/SSThtml

Map of forecasted ocean sea surface
temperature

National Oceanic and Atmospheric Administration
N Ocean Prediction Center
http:/lwww.opc.ncep.noaa.gov/SST_fcasts.shtml

LANDSLIDES

Map with points representing locations of
landslides with the data (cause, size, storm name,
and fatalities) included

National Aeronautics and Space Administration (NASA)
Open Data Portal

— Global Landslide Catalo
https://data.nasa.gov/Eanﬁh—%c/ence/Global—Lands/ide—Catalog/
h9d8-neg4/data
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Tier 2 - Detailed Climate

TIME
VARIABLE FRAME WHAT PUBLIC SOURCES

KNMI Climate Explorer .
— Available for specific geographic areas
https://climexp.knmi.nl/start.cgi

Time series of average monthly rainfall (mm)

19012016, for specific user-defined locations o use: select a field>monthly observations> Precipitation

RUTS 401 (1901-2016), upload a custom mask]

AVERAGE ANNUAL AND
MONTHLY RAINFALL

KNMI Climate Explorer
— Raw data available for download

Time series of projected monthly rainfall for
the mean model ensemble of “low"” and “high”
climate change scenarios

[To use: select a field>monthly CMIP5 scenario runs>
precipitation (pr) variable under CMIP5 mean (RCP 4.5
and 8.5); apply custom boundary (basin area); select
average, and “‘convert to mm/day.” Upload a ‘custom mask
for specific geographic areas]

CLIMDEX, Climate Change Research Centre

Time series of extremely wet days, and http:/www.climdex.org/gewocs.html

maximum one- and five-day rainfall events,

available 19512017 0 use: select region, and |-, 5-, or extremely wet day

R99pTOT) time series]

EXTREME RAINFALL,
FLOODING

KNMI Climate Explorer

Time series of projected wet days and maximum || _ A\ -ilable for specific geographic areas

one- and five-day rainfall events for the mean

model ensemble of “low” and "“high” climate .

: o use: select a field>annual CMIP5 extremes>CMIP5
change scenarios gean RCP 4.5 and 8.5 for precipitation extremes, upload a
custom mask]
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TIME
VARIABLE FRAME WHAT PUBLIC SOURCES

DROUGHT

Time Series of the Palmer Drought Severity
Index (PDSI)

KNMI Climate Explorer

— Palmer Drought Severity Index (PDSI(; aver%%e and trend
available for specific geographic areas, 1960-2016
https://climexp.knmi.nl/start.cgi

Po use: select a field>monthly observations>Drought Index
or E]RU self-calibrated PDSI 1901-2016, upload a custom
mas

Time series of maximum number of consecutive
days per year with less than | mm of
precipitation

CLIMDEX, Climate Change Research Centre .
|—T|thne series of consecutive dry days (CDD) by geographic
ocation

http://www.climdex.org/gewocs.html

Time series data of average annual consecutive
dry days (CDD), which are days where there
was less than | ‘'mm of precipitation

KNMI Climate Explorer

— Projected changes for the mean model ensemble RCP 4.5
and 8.5 (for mid-century 2040-2059; compared to mean
model ensemble simulated 1985-2015)

o use: select a field>annual CMIP5 extremes>CMIP5 mean
CP 4.5 and 8.5 for altcdd, upload a custom mask for specific
geographic areas]

TEMPERATURE

Time series of monthCI? average temperature
(Ijgbal fozrosPéeoﬂc user-defined Tocations, available

KNMI Climate Explorer '
— Available for specific geographic areas

https://climexp.knmi.nl/start.cgi
I;Fo use; select a field>monthly observations>Temperature

901-2016: CRUTS 4.01, upload a custom mask for specific
geographic areas]

Time series of monthly temperature projections
for the mean model ensemble high and low
scenarios (in degrees Celsius)

KNMI Climate Explorer

— Time series of monthly temperature projections for the
mean model ensemble high and low scenarios (in degrees
Celsius). Data available for download.

o use: select a field>monthly CMIP5 scenario runs>
emperature (tas) variable under CMIP 5 mean (RCP 4.5 and
8.5); for user-defined location; select average, and "“convert to
Celsius”. For specific_geographic areas g[select CMIP 5 mean
RCP 4.5 and 8.5 for ave?upload a custom mask]

()
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TIME
VARIABLE FRAME WHAT PUBLIC SOURCES

Time series of monthly average minimum
temperature data for specific user-defined
locations, available from 1901-2016

KNMI Climate Explorer
https:/Iclimexp.knmi.nl/start.cgi
o use: select a field>monthly observations>Tmin 1901

016: CRUTS 4.01, upload a custom mask for specific
geographic areas]

Time series of monthly maximum temperature
projections for the mean model ensemble high
and low scenarios (in degrees Celsius)

MINIMUM
TEMPURATURE KNMI Climate Explorer
Time series of monthly minimum temperature i ; ;
projections for the meém model en.seer1bIe high https://climexpknminl/start.cgi
and low scenarios (in degrees Celsius) o use: select a ﬂeld>nr(10nthly §:M|P5blscenadri0 EL:J[Q]S';S
Number of cold days (n90p) can be wsed o | (SR rinmurm 120 ) vl under CHPS mean
assess changes for mid-century ‘<convert to Celsihs’?grzce ene|>:ate_ . can downl_oa% raw data
set; upload a custom mask for specific geographic areas]
KNMI Climate Explorer
Time series of monthly average maximum https:/Iclimexp.knmi.nl/start.cgi
temperature data for specific user-defined .
locations go use: select field>monthly observations>Tmax [901—
016: CRUTS 4.01, upload a custom mask for specific
geographic areas]
MAXIMUM
TEMPERATURE

KNMI Climate Explorer
https://climexp.knmi.nl/start.cgi
[To use: select a field>monthly CMIPS scenario runs; for

%peciﬂcheographic areas select CMIP5 mean RCP 4.5 and
.5 forTas max, upload a custom mask]

()
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TIME
VARIABLE FRAME WHAT PUBLIC SOURCES

MAXIMUM
TEMPURATURE

Time series data for the number of hot days
(tx90p)

KNMI Climate Explorer
https://climexp.knmi.nl/start.cgi
To use: select a field>monthly CMIP5 scenario runs; for

s
8[.)5 for tx90p, upload a custom mask]

TROPICAL STORMS

Map of historical hurricane tracks over particular
user-defined areas and locations

National Oceanic and Atmospheric Administration
(NOAA)

— Identify historical hurricanes and tropical storms by
location and find details about storm
https://coastnoaa.gov/hurricanes/

There is no data on projected hurricane.

tracks; Current research and understanding of
the relationship of climate change and future
hurricane frequency and intensity is summarized
in this short resource

National Oceanic and Atmospheric Administration
(NOAA)

— Research on future hurricane changes in frequency and
intensity in the Atlantic
https:/Iwww.gfdl.noaa.gov/global-warming-and-hurricanes/

SEA LEVEL, STORM
SURGE,AND COASTAL
FLOODING

Historical trend over time of sea level based on
quality long-term observations

National Oceanic and Atmospheric Administration
(NOAA) Tides & Currents . .

— Historical sea level data for available stations https://
tidesandcurrents.noaa.gov/sttrends/sttrends.html

Datasets and graphs for download that provide
information on historical Global Mean Sea Level

(GMSL

CSIRO Marine and Atmospheric Research
— Reconstructed GMSL from 1880 to 2013
http:/lwww.cmar.csiro.au/sealevellsl_data_cmarhtml

Global map of sea level rise projections under
different scenarios

Interactive map where you can enter different
levels of sea level rise and see what localities
would be flooded

Intergovernmental Panel on Climate Change

— IPCC fifth assessment report, Chapter |3 on sea level

change — Figure 13.20 (page | 196; sea panels b and d for
rojected changes under RCP 4.5 and 8.5 at centuries end)
tt s://www.|ﬁcc.ch/ df/assessment-report/ar5/wgl/

WGIARS_Chapter| 3_FINAL pdf

— IPCC Chapter 29 — small islands Table 29.1, Page 1628

()
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TIME
VARIABLE FRAME WHAT PUBLIC SOURCES

SEATEMPERATURE

Time series of monthly mean global sea surface
temperatures. Available for user-defined areas
including Hadley Centre SST data set HadISST1,
with reconstructed monthly data available from
1870 to 2017 in degrees Celsius

KNMI Climate Explorer .
— Several options are available from KNMI for downloading

https://climexp knminl/start.cgi

[To use: select a field>monthly observations>SST, select
desired model]

Time series of Rroje_cted sea surface temperature
for low and high emissions scenarios, for user-
defined area

KNMI Climate Explorer
— KNMI sea surface temperature data
https:/Iclimexp.knmi.nl/start.cgi

[To use: select a field>monthly CMIPS scenario runs> select
variable TOS, and input custom mask]

LANDSLIDES

Table and map with points representing locations
of landslides with the landslide type, trigger; size,
storm name, and fatalities included

National Aeronautics and Space Administration (NASA)
Open Data Portal

— CGlobal Landslide Catalog
https://data.nasa.gov/dataset/Global-Landslide-Catalog-Export/
dd%e-wu2v

FIRES

Map or data download for locations of past fires

National Aeronautics and Space Administration (NASA)
EARTHDATA

— MODIS and VIIRS information from Fire Archive Download
Tool, available as Shapefile or text file with fire/hotspot
archive observations, since 2000
https://firms.modaps.eosdis.nasa.gov/download/

()
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MAPPING THE CLIMATE VULNERABILITY ASSESSMENT INFORMATION TO STAGE 2 DIAGNOSTICS

D Stage |:Institutional Organization D Stage 4: Programming D Stage 7: Formalization

Relevant Land Use M

S S Stage 2:Territorial Diagnosis ([l Stage 5: Implementation

D Stage 3:Territorial Prospective D Stage 6: Monitoring and Evaluation

This is a list of diagnostic information (“diagnostics”) that can be used to indicate where climate change information and impacts may
be integrated into the municipal and surrounding area diagnosis. The resource helps planners use these diagnostics to identify and
assess the climate-related vulnerabilities of the municipality and surrounding territory. These diagnostics will be used in the Climate
Vulnerability Assessment Tool (see page 59) and can increase the efficiency of data gathering and collection for the climate vulnerability
and make it easier to integrate the climate vulnerability assessment into the PMOT Stage 2 assessment reports by directly mapping
how planners can gather additional information relevant to the diagnostics that can be used to assess climate vulnerabilities.

Description

Use Table | in this resource to assess how diagnostics will inform the Stage 2 results. Use Table 2 in this resource to categorize the
diagnostics by the module that they will be used within the Climate Vulnerability Assessment Tool including climate stressors (Module

Methodology 1), impacts (Module 2), and non-climate stressors and adaptive capacities (Module 3). For each diagnostic, this table lists the types of
information that should be collected to inform the climate vulnerability assessment and Stage 2 analysis.

User(s) Municipal staff involved in land use planning, and a range of stakeholders representing financial, technical, and institutional capacities.
Intended Use To collect and organize information that will be used in the Climate Vulnerability Assessment Tool.
Key Output(s) Diagnostics to input into the Climate Vulnerability Assessment Tool

Users require a working knowledge of municipal resources, sectors, and services; and the historical sensitivity of assets to climate and

Ease of Use .
non-climate stressors.
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MAPPING CLIMATE VULNERABILITY
ASSESSMENT INFORMATION TO STAGE 2
DIAGNOSTICS INFORMATION

Assessing climate vulnerability fits within the PMOT Guide Stage 2:Territorial Diagnosis.
The primary purpose of Stage 2 is to assess and identify the critical themes and
vulnerabilities of the municipality and of the surrounding territory, which is summarized
in two separate reports (Territorial and Municipal Assessment Reports and Analyses).
Table |, below, shows the structure of these reports, which are each organized into an
Introduction, and three components that describe the Environment, Socio-Economy,
and Services and Equipment. Each of these sections are informed by a standard set of
“diagnostics” as shown in the table.

These diagnostics can also be used to identify and assess the climate-related
vulnerabilities of the municipality and surrounding territory. The use of a common set
of diagnostics for the climate vulnerability assessment and the Stage 2 analysis increases
the:

l. Efficiency of data gathering and collection for the climate vulnerability
and Stage 2 assessments, and

2. Ease of integrating the climate vulnerability assessment into the Stage
2 assessment reports, by directly mapping how planners can gather
additional information relevant to the diagnostics that can be used to
assess climate vulnerabilities.

Table 2. Mapping the Integration of the Vulnerability Assessment into the Land Use
Plan’s Territorial and Municipal Assessment, categorizes the diagnostics by the module
that they will be used within the Climate Vulnerability Assessment Tool, including Climate
Stressors (Module 1), Impacts (Module 2), and Non-Climate Stressors and Adaptive
Capacities (Module 3). For each diagnostic, Table 2 lists the types of information that
should be collected to inform the climate vulnerability assessment and Stage 2 analysis,
and the rationale for gathering the information.

Table |: Diagnostics for Territorial and Municipal Assessment Report and Analysis

COMPONENT I. COMPONENT 2. COMPONENT 3.
INTRODUCTION ENVIRONMENT SOCIO-ECONOMY SERVICES AND EQUIPMENT

Governance and Land Use

Regulatlons. e Terrain and Soil .
* Municipal governance/ -
R ¢ Climate .
instrtutions
*  Natural Hazards .
* Land use laws and
; *  Pollutants and .
regulations .

Degradation

Water Resources
*  Mineral Resources
*  Biodiversity and

»  Civil Society and
Community Participation
»  Civil Protection

Social Development:
Demographics
Poverty rates

Education Slaughterhouse
Health Public space
Employment Architectural heritage

Culture and Identity

Economic and Commercial Activities:

- . . Protected Areas ¢ Industry *  Stormwater drainage
Administrative Boundaries: - . -
¢ Coastal and Marine ¢ Tourism ¢ Sanitation
* Urban Structure :
Resources *  Agriculture *  Power System
* Human Settlements .
* Other *  Housing

Municipal Services and Equipment:
Solid Waste Management
Markets

Cemeteries and funeral services
Sports facilities

Infrastructure Services:
Drinking water

Telecommunications
Urban mobility
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Table 2: Mapping the Integration of the Vulnerability Assessment into the Land Use Plan’s Territorial and Municipal
Assessment

Territorial

and Municipal Climate Vulnerability

Assessment Tool Climate Vulnerability Assessment: Specific Information to Gather and Why It Is Helpful

Assessment
Diagnostic hileellHE)

Introduction

Governance and Land Use Regulations

* Existing climate policies, plans and roadmaps: Areas that have developed plans, identified

Municipal : . priority investment areas and begun to implement them are building capacity and awareness

governance/ ﬁl%i?%\l/ﬁn(a:‘?epgigsggg of climate-related risks.

institutions * Level and access to financial resources enables more rapid recovery in the aftermath of
events.

* Existing regulations and ability to enforce them: Areas that have developed regulations
to protect certain areas from development, pollution, etc. and are able to enforce them are
creating safer; more sustainable municipalities.

Land use laws Adaptive Capacity and * Land ownership: Clearly defined land ownership and management responsibilities increase
and regulations Non-Climate Stressors the likelihood that adaptation actions will be undertaken.

* Urban planning: Planning settlements, as opposed to allowing them to arise in an unplanned
fashion, allows for potential areas at risk to climate impacts and adaptation measures to be
incorporated into the settlement design and location, creating settlements that are more
resilient to climate change.

* Existing early warning/early action systems can reduce climate impacts to livelihoods
and the economy.

* Access to insurance can act as a safety net at the municipal and national scale when
extreme events occur.

* Population security: Healthy and secure populations will be more mobile and less vulnerable
to climate variability and extreme events.

Civil protection Adaptive Capacity

Civil society
and community
participation

Adaptive Capacity and * Strength of local and community participation improves capacity to identify and address
Non-Climate Stressors climate risks.

(o7



RESILIENT L AND USE AND DEVELOPMENT PLANNING FOR DOMINICAN REPUBLIC MUNICIPALITIES

A Resource Notebook for Integrating Climate Change Considerations

Territorial

and Municipal Climate Vulnerability

Assessment Tool Climate Vulnerability Assessment: Specific Information to Gather and Why It Is Helpful

Assessment
Diagnostic M)

Administrative Boundaries

* Location of high density settlements in at-risk areas: Densely populated informal
settlements are particularly at risk to climate impacts from flooding and landslides, particularly
those located on steep hillsides or in areas at risk to coastal or riverine flooding.

Climate Impacts * Poor construction: Informal settlements and lack of construction standards, particularly on
steep hillsides or in areas at risk to coastal or riverine flooding, are particularly vulnerable.

* Past climate-related damage: Noting past climate-related impacts can help municipalities
identify which settlements are at risk, and to what types of hazards.

Human
settlements

Component |. Environment

* Topography and slope: Mapping the topography and slope of the municipal terrain can
Adaptive Capacity and help identify areas at risk from flooding, landslides, and other hazards.

Non-Climate Stressors * Soil type and land cover: In combination with slope, understanding the soil type can also
help to identify areas at risk to rainfall induced landslides (e.g. steep, denuded landscapes)

Terrain and soil

* Historical trends and future projections in rainfall distribution and amount: See
Climate Information Worksheet for more details.

* Historical trends and future projections in temperature distribution and mean: See
Climate Information Worksheet for more details.

Climate Climate Stressors

* Historical and projected changes in sea level and storm surge heights; and frequency
and intensity of coastal and riverine flooding, intense rainfall events, cyclones or
tropical storms, drought, heatwaves or coastal erosion, landslides, and fires: See
Climate Information Worksheet.

Natural hazards Climate Stressors * Historical information about the impacts of natural hazards on economic and social

stability: Information about how natural hazards have impacted the economy, society, and

the environment in the past will provide a baseline for understanding vulnerability to future
events. This will help with planning response and recovery, as well as mitigating risk through
resilience-building.
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Territorial

and Municipal Climate Vulnerability

Assessment Tool Climate Vulnerability Assessment: Specific Information to Gather and Why It Is Helpful

Assessment
Diagnostic Module(s)

* Historical changes in quantity and quality of water resources, both groundwater
and surface water: Understanding the sensitivity of water resources to climate variations
provides a useful benchmark to understanding how future projected climate changes may
affect water quality and quantity. Identifying root causes of changes to the watershed integrity
(e.g, non-climate stressors such as deforestation) that have affected water availability and
quality.

Water resources || Climate Impacts

* Pollutants: Identify sources of contamination, which may be exacerbated as a result of
increases in temperature, changes in water resources availability, and increases in rainfall
intensity; for example, industrial effluent or outflow from slaughterhouses may pollute and

Non-climate Stressors degrade already stressed water resources.

* Land degradation due to deforestation: A denuded landscape will be more susceptible
to erosion and landslides, and sedimentation, as a result of intense rainfall events.

Pollutants and
degradation

* Habitat thresholds: Some species might have climate-related thresholds beyond which
their behavior or food sources will change or no longer exist.

*  Protected natural territories (percent land area): A high percentage of land under
protected area status indicates a commitment to environmental preservation, which enhances
adaptive capacity by reserving land that may buffer populations from climate impacts and
provide species diversity that may help people adapt to climate change.

* Past climate impacts on biodiversity and protected areas: Understanding how species,
ecosystems, and protected areas have been impacted by, and responded to, climate stressors
and shocks provides insight into future risks and informs planning efforts to reduce risk.

Biodiversity and Climate Impacts,
protected areas Adaptive Capacity

()
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Territorial

and Municipal Climate Vulnerability

Assessment Tool Climate Vulnerability Assessment: Specific Information to Gather and Why It Is Helpful

Assessment
Diagnostic Module(s)

* Past climate impacts on the health of coastal and marine resources: Identify past
impacts of high temperatures on marine and coral life. Identify how sea level or storm surge
affected beaches.

* Sand mining: Removal of sand from beaches negatively impacts water quality and water
resources, reduces natural protections from flooding, and increases erosion and impacts

Coastal habitats that support diverse ecosystems. In turn, this can have a significant impact on human
and marine Climate Impacts health, tourism, and the livelihoods of those who depend on these ecosystems and their
resources services. Also, it can cause instability for structures built in areas where sand is mined.

* Mangrove destruction: Mangroves provide a wide range of ecosystem services that will be
lost if mangroves are removed or degraded. These services include protecting soils, storing
carbon, protecting water quality, providing fish habitats, and attracting visitors for ecotourism.
Removal of mangroves also makes coastal areas more vulnerable to storm surge and extreme
events.

Component 2. Socio-economy

Social Development/Characteristics

*  Population growth and density: High population growth and density can stress the ability
Adaptive Capacity and of existing services to meet needs.

Non-Climate Stressors * Sensitive population cohorts Identify populations that may be more vulnerable to climate
impacts, including disabled, elderly populations.

Demographics

* Poverty index and distribution: Areas with high poverty levels are particularly vulnerable
to climate impacts. Higher levels of poverty indicate less ability and fewer resources to adapt
to climate shocks and impacts.

*  Access to savings: Personal and business savings are used to respond to extreme events in
absence of or in addition to insurance.

Adaptive Capacity and

Poverty rates Non-Climate Stressors

* Education level (percentage of population with primary, secondary, or tertiary
education): Higher education levels indicate a more skilled labor force with higher income
potential and with the capability of being trained for alternative livelihood opportunities;
conversely, lower levels of education indicate potentially fewer opportunities and lower
capacity to be resilient and adapt to climate change impacts.

Adaptive Capacity and

Education Non-Climate Stressors

(20



RESILIENT L AND USE AND DEVELOPMENT PLANNING FOR DOMINICAN REPUBLIC MUNICIPALITIES

A Resource Notebook for Integrating Climate Change Considerations

Territorial

and Municipal Climate Vulnerability

Assessment Tool Climate Vulnerability Assessment: Specific Information to Gather and Why It Is Helpful

Assessment
Diagnostic Module(s)

* Incidence and distribution of disease: Some populations may be more at-risk of disease,
due to lack of access to quality services and poor living conditions.
* Types of disease, particularly waterborne and vector borne: The risk of some diseases
may increase as a result of rising temperatures and changing seasonality of rainfall that
Health Adaptive Capacity and influences the distribution of vectors (e.g, mosquitos carrying malaria). N
Non-Climate Stressors *  Number of healthcare facilities: If hospitals are accessible, they will increase the ability of
community to respond to acute impacts of climate change or extreme events. Healthcare
facilities that are sited in less vulnerable locations or that implement adaptation plans will be
less exposed and more prepared for climate Early warning systems can reduce impacts of
climate and non-climate-related health outbreaks.

*  Unemployment rate: Higher employment rates, particularly skilled labor, indicate higher
income potential and capacity for resiliency.

Employment Adaptive Capacity and *  Types of employment: |dentify major employers operating in industries that might face
ploy Non-Climate Stressors rising challenges due to climate variability and change.
* Diversification: A population with a diversity of employment opportunities will have a
greater ability to adapt to shocks and transition to other industries.
: . * Strength of social network: Strong social networks and relationships.The more communities
Sj:lrftL:E; and ﬁlgi?%\l/ﬁng‘?epgigs?gi and households exhibit connectedness, social participation, equality, and inclusivity, the more

likely they will be able to respond effectively to both climate and non-climate stressors.

Economic and Commercial Activities

*  Backup Power Supply: Frequent power outages disrupt business continuity, operations

Climate Impacts, and reduce profitability. Backup power supply increases adaptive capacity to climate-related
Industry Adaptive Capacity and power shortages.
Non-Climate Stressors * Past climate impacts: Critical infrastructure and assets that are located in potentially

exposed areas are at higher risk to impacts.

(1)
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Territorial

and Municipal Climate Vulnerability

Assessment Tool Climate Vulnerability Assessment: Specific Information to Gather and Why It Is Helpful

Assessment
Diagnostic il )

* Reliance on natural resources: Tourism that is dependent on natural resources such as
coastal areas may be greatly impacted as a result of climate change.

Tourism Climate Impacts * Past direct damages to tourism infrastructure from flooding and storms (e.g., beach

resorts, roads, historical monuments and buildings): Storm surges and erosion, sea level

rise, storms, and flooding present threats to natural resources and tourism infrastructure.

* Percentage of irrigated and rain-fed agriculture: Rain-fed agriculture is particularly
vulnerable to changes in rainfall amount and distribution, and changes in temperature.
Irrigated agriculture increases competition across water users, and can further stress the

Agriculture Climate Impacts water balance.

* Past climate impacts: Noting past and current impacts is helpful for identifying potential
future impacts; including impacts on agricultural productivity due to salinity, drought, high
temperatures, and flooding.

Component 3. Spatial

Municipal Services and Equipment

* Solid waste management service capacity: Lack of solid waste management can lead to
blocked drainage, increasing flood extent and health exposure risk.
Solid waste . * Past climate impacts: Noting the past and current climate impacts is useful for understanding
Climate Impacts —_ ; o . ;
management potential impacts of climate variability and change. Higher temperatures increase odor and
pest activity, which increases the risk of infectious disease. Changes in rainfall intensity, sea
level and storm surge, and flood affect the location of solid waste management assets.

* Location: Markets sited in floodplains or coastal areas may be vulnerable to flooding, sea
level rise, and storm surge.

Markets Climate Impacts * Pastclimate impacts: Noting the past and current climate impacts is useful for understanding

potential impacts that may resuft from climate variability and change. Changes in rainfall

intensity, sea level and storm surge, and floods may cause damage to or disrupt markets.
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Territorial
and Municipal

Climate Vulnerability

Assessment Tool Climate Vulnerability Assessment: Specific Information to Gather and Why It Is Helpful
Module(s)

Assessment
Diagnostic

Cemeteries and - * Past impacts to flood-related damages (riverine or coastal): Identify past impacts such
. Climate Impacts . . . .
funeral services as inundation and infrastructure damages at that location.

* Location and siting: Important to assess risk prior to construction of major facilities. It
could be more prone to damage if it is located in a flood-prone area, land that might be at

Sports facilities Climate Impacts risk due to rising sea level, or in the footprint of potential landslides.

* Past climate impacts: Identify how the site or facility has responded to flood-related events,
landslides, storms, heavy rainfall, and storm surge in the past.

* Past climate impacts: |dentify how the site or facility has responded to flooding, storms,
Climate Impacts/ Non- and heavy rainfall, in the past.

Climate Stressor *  Proximity to water sources: If sited near a key water source, flooding or runoff from
heavy rainfall may cause contamination to surrounding areas.

Slaughterhouse

* Past climate impacts: Identify how public spaces have been impacted by floods, heavy
rainfall, and extreme temperatures in the past as a way of understanding potential vulnerability

Public space Climate Impacts to future climate changes.

* Accessibility of public spaces: Designated shelters should be easily accessible to
accommodate population at risk during an extreme event.

* Past climate impacts: Understand the vulnerabilities of the sites to fissures and cracking
Climate Impacts due to extreme temperatures, growth of organic materials, or structural damage due to
flooding, or strong winds.

Architectural
heritage

Infrastructure Services

* Past climate impacts: Understanding how water supply and quality have been impacted
by past variations in amount and seasonality in rainfall, including droughts and flooding, can
help municipalities understand potential future resource sensitivities to climate variability and
change.

°  Woater supply sufficient during times of drought: Document how water supply is

Drinking water Climate Impacts impacted by drought and the implications for meeting drinking water needs.

* Ability of water supply to meet water demand: Assess the ability of the municipality
to meet demand, especially if it generally increases due to higher temperatures or higher
evaporation.

* Susceptibility of the groundwater supply to saltwater intrusion: Sea level rise affects
municipal water supply.
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Territorial

and Municipal Climate Vulnerability

Assessment Tool Climate Vulnerability Assessment: Specific Information to Gather and Why It Is Helpful

Assessment
Diagnostic Module(s)

*  Quality of surface water supply: Understand how temperature changes and drought
can impact water quality (i.e., greater levels of contamination from bacteria or algae growth,
runoff of contaminants with heavy rainfall, higher concentrations of contaminants when

Drinking water Climate Impacts water levels drop).

°  Woater supply infrastructure: Document how water supply infrastructure has been
impacted by past intense rainfall and flooding events. Flood frequency change could
exacerbate flood impacts.

* Past climate impacts on drainage systems: Determining how well the drainage system
withstands pressure from extreme rainfall events and inundation will help municipalities
plan infrastructure that can handle potential increases in rainfall. This information can inform
standards for designing drainage components that will meet the capacity demands.

Stormwater Clirmate Impacts * Capacity of drainage systems: Comparing stormwater drainage capacity to historical and

drainage projected rainfall amounts will help municipalities assess whether their systems will withstand
changes in rainfall. This might involve meeting infrastructure standards or changing designs to
ensure sufficient drainage capacity that will reduce the risk of flooding.
* Capacity of natural drainage systems: Clear and well-managed streams, creeks, and
tributaries can protect settlements from flooding.
*  Water table: High water tables during intense rainfall events lead to groundwater
Sanitation Climate Impacts contamination from latrines or septic systems.

* Past climate impacts: Based on past events, determine the capacity of sanitation systems
and processes to withstand changes in temperature, precipitation, extreme events, etc.
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Territorial

and Municipal Climate Vulnerability

Assessment Tool Climate Vulnerability Assessment: Specific Information to Gather and Why It Is Helpful

Assessment
Diagnostic Module(s)

* Past climate impacts on energy infrastructure: Higher temperatures may reduce
generation, transmission and distribution efficiency and capacity.

* Reliability/backup energy sources: Resilience depends on redundancy and backup
capacity that can be used to prevent extended blackouts.

Power system Climate Impacts * Diversification: Diversified energy portfolios will be more resilient. Some types of energy
are more vulnerable to particular impacts (i.e., hydropower reliability depends on water
availability and particular times)

*  Demand: Increased temperatures could increase electricity demand for cooling, which may
strain the power system.

* Past climate impacts on housing: Higher temperatures, extreme rainfall, sea level and
storm surge changes put stress on housing infrastructure. Understanding how housing has
responded to past changes will help municipalities determine potential impacts of climate
variability and change.

* Density of housing stock: High housing density can stress the ability of existing services
and, when combined with poor construction, may be extremely vulnerable to climate and
non-climate-related events.

* Location of housing stock: Settlements in in areas where flooding and heavy rainfall are
common may expect higher levels of vulnerability to heavy rainfall and landslides, or be more
susceptible to riverine or coastal flooding.

*  Poor construction: Vulnerability to flooding, heavy rainfall, or high temperatures due to lack
of construction codes for housing or poor construction.

Housing Climate Impacts

* Past climate impacts on telecommunications: Higher temperatures, flooding, extreme
events, and intense rainfall all pose risks to telecommunications infrastructure. Understanding
what impact these types of events have had on the system will help municipalities determine
potential impacts of climate variability and change.

* Access to telecommunications: Communities will be more resilient if they have access
to information and communication that allows them to respond quickly and effectively. In an

Tele- ‘ emergency, being able to access telecommunications is vital for effective response by public

Climate Impacts services to minimize mortality.

* Redundancy: Layers of redundancy ensure that systems will still be operable even when
some components are damaged, which prevents extended outages.

* Location of critical sites: Understanding where telecommunications infrastructure is
located can help municipalities identify where there might be risks from extreme temperatures,
precipitation, sea level rise, flooding, etc. Critical infrastructure built in flood-prone areas
should be strengthened or moved.

communications
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Territorial

and Municipal Climate Vulnerability

Assessment Tool Climate Vulnerability Assessment: Specific Information to Gather and Why It Is Helpful

Assessment
Diagnostic itell)

* Past climate impacts on urban mobility: Higher temperatures, flooding, extreme events,
and sea level rise all pose risks to transportation infrastructure, including roads, railways, ports,
and airports. Understanding what impact these types of events have had on transportation
assets and infrastructure in the past will help municipalities determine potential changes in
future vulnerability.

* Density of road network: Higher density of road networks indicates higher connectivity of
populations to an array of services, increasing adaptive capacity to varied stressors.

* Access to public transportation systems: Some communities may rely on public
transportation, particularly with increasing stress on other assets.

* Repair and maintenance schedules: Regular operations and maintenance helps to
maintain key infrastructure, increasing resilience to climate impacts.

* Exposure of ports and navigable waterways to increased sea level, and silt deposition,
which could disrupt service and damage equipment.

* Exposure of roads, railways, and airports to erosion, flooding, washout, and other
impacts that could be exacerbated by climate variability and change.

* Adaptation plans: Ensure that transportation design and maintenance departments
incorporate climate impacts into planning.

Climate Impacts;

Urban mobility Adaptive Capacity
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SAMPLE VULNERABILITY WORKING GROUP AGENDA
Relevant Land Use
g O | sugaTertoriagoss ]

Description This resource is a sample agenda for a working group meeting on vulnerability assessments.
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Planning for Climate Adaptation Program

Presentation of the Climate Vulnerability Analysis of San Pedro
de Macoris Municipality

AGENDA
Place: San Pedro de Macoris City Council
Date: Thursday, April 21,2016, at 9:00 AM

Introduction and Objectives, ICMA/ICF

SAMPLE VULNERABILITY WORKING

GROUP AGENDA 9:15 am Presentation of the Municipal Climate Vulnerability Analysis (Dr:
Molly Hellmuth and Dr: Alejandro Herrera-Moreno)

Discussion of results (plenary session)

10:00 am
Objective: validate results, identify missing information (if any),
prioritize vulnerabilities

[0:30 am Coffee Break

How can we face our priority vulnerabilities?

10:45 am Relevance of vulnerability results for land use planning, territorial
planning and adaptation plans (Dr: Joanne Potter)
Discussion and next steps.

[2:00 pm Closure
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SAMPLE ADAPTATION WORKING GROUP AGENDA

D Stage |: Institutional Organization D Stage 4: Programming D Stage 7: Formalization

Relevant Land Use D

Planning Stages Stage 2:Territorial Diagnosis D Stage 5: Implementation

M Stage 3:Territorial Prospective D Stage 6: Monitoring and Evaluation

Description This resource is an example agenda for a working group session focused on selecting adaptation options.
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SAMPLE ADAPTATION WORKING GROUP AGENDA

Planning for Climate Adaptation Program

AGENDA

TYPE OF ACTIVITY Session of Work Group WG3

GENERAL OBJECTIVE Formulation of municipal territorial perspective

Presentation of municipal critical factors Presentation of sceneries
ESPECIFIC OBJECTIVES Definition of guidelines and goals

PLACE Meeting room — San Pedro de Macoris City Council

DATE AND TIME February 9,2017 — 9:30AM to 1:00 PM

ACTIVITY DESCRIPTION
08:45 Registration Verify that each participant institution is part of the Work Group.
09:15 Presentation of critical factors of the Summary of the elements that served as the basis for the definition of the scenarios.
' municipality This is presented in plenary session and is physically hand in.

' . Presentation of the scenarios (map and written description) in the plenary session to
09:45 Presentation of sceneries get to know the trend and the ideal proposal. Then, in two groups, the scenarios are
reviewed and complemented starting from the critical factors.

10:30 Coffee break

Presentation in the plenary session of the process exhausted to date to defining the

10:45 Presentation of territorial development vision territorial development vision, its inputs and the final product.

Training on the concept of territorial planning objectives andﬁoals.'l'his will allow the
participants to be divided into groups according to the identitied scenarios, so that

11:00 Definition of objectives and goals each group constructs the objectives and identifies the goals.

At the end, each group is asked to present their progress.
13:00 Closure. Next steps ... in the elaboration of the Municipal Land Use Plan.
13:15 Lunch
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CLIMATE ADAPTATION PLAN OUTLINE

D Stage |: Institutional Organization M Stage 4: Programming D Stage 7: Formalization

Relevant Land Use D

B S Stage 2:Territorial Diagnosis D Stage 5: Implementation

D Stage 3:Territorial Prospective D Stage 6: Monitoring and Evaluation

Some municipalities find it helpful to develop a separate adaptation plan that outlines the full portfolio of adaptation measures—Iland
Description use and non-land use—that the municipality plans to implement. This resource provides a sample outline for a municipal adaptation
plan, based on plans that other municipalities in the Dominican Republic have developed.

Use this outline as a guide to develop your own adaptation plan. Use this outline as a template to get started, or as a guide to develop

Methodology your own

User(s) Municipal staff involved in land use planning, and a range of stakeholders representing financial, technical, and institutional capacities.

To illustrate one approach to developing an adaptation plan and provide suggestions on key elements to include to ensure the

e (RS adaptation plan is effective.

Key Output(s) Climate Adaptation Plan

Users require a working knowledge of municipal resources, sectors, and services; and the historical sensitivity of assets to climate and

Ease of Use .
non-climate stressors.

Computer

. This outline is in Microsoft Word format and can be used on a desk-top computer or hard copy.
Requirements
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Introduction

Overview of Municipal Climate Change Vulnerabilities
Addressing Priority Climate Vulnerabilities

Toward a More Climate-Resilient [Municipality Name]:
Implementing Priority Adaptation Measures
Overview of Implementation Plan

Implementation Actions for Adaptation Measures
Adaptive Management

[This chapter provides background information on climate risks to the municipality, the
purpose of the adaptation plan, and how it will be used.]

Overview of municipality and climate risks
o High-level summary of municipal climate change risks and
vulnerabilities
o The importance to the municipality of managing climate risk and
developing an adaptation plan

Overview of adaptation portfolio approach to addressing risks
o This plan uses a portfolio approach of various types of measures
(hard, soft, land use, non-land use) to address multiple sectors, stressors,
and implementation timeframes

Overview of pathways for adaptation implementation
o Municipal land use plan
- Incorporate land use adaptation measures into territorial
perspective phase of municipal land use planning

o Municipal development plan
- Incorporate non-land use adaptation measures into plan as a
program or project

o Annual operating budget (pathway is through the municipal
development plan)

- Incorporate non-land use adaptation measures into annual
operating budget. Projects in the municipal development plan
inform development of the annual operating plan

Overview of organization of adaptation plan

[This chapter provides an overview of how livelihoods and the natural resources,
infrastructure, and municipal services that people depend on in the municipality are
vulnerable to multiple climate change stressors (e.g, extreme temperatures, variable
precipitation patterns, and storm surge).]

Overview of municipal climate change vulnerabilities by PMOT
Stage 2 diagnostic categories [select those categories relevant to the
municipality]
o Population: Human Settlements
o Environmental and Natural Resources: Water Resources,
Coastal and Marine Resources, Forests
o Municipal Services and Equipment: Solid Waste Management,
Civil Protection and Health, Housing, Sports Facilities, Cemeteries,
Markets, Cultural Heritage
o Infrastructure Services: Drinking Water, Sanitation, Wastewater
Treatment, Urban Mobility, Storm Water Drainage, Power System,
Telecommunications
o Commerce and Industry:Agriculture, Fisheries, Industry, Tourism
o Institutional Coordination, Education, And Ongoing Research

Municipality’s priority vulnerabilities addressed in the adaptation plan
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Ill. ADDRESSING PRIORITY CLIMATE VULNERABILITIES

[This chapter provides an overview of how the municipality plans to address its priority
vulnerabilities. The municipality has worked to identify and prioritize adaptation
strategies and measures that the municipality will take to reduce or manage those
risks. These adaptation strategies are developed only for each priority vulnerability,
by diagnostic category. Within each selected diagnostic category, the adaptation
measures, responsible parties, timeframe for implementation, and type of action
are identified. The strategies presented should have been validated by the municipal
city council. This chapter may also include additional adaptation measures that have
been identified but are not considered priorities at this time.]

[Municipality] has identified and prioritized adaptation strategies and measures
it will undertake to reduce or manage risks and vulnerabilities. These adaptation
strategies were developed only for each priority vulnerability, and are organized
by diagnostic category.Within each diagnostic category, the adaptation measures,
responsible parties, timeframe for implementation, and type of action are
identified. The strategies presented in this adaptation plan have been validated
by the municipal city council.

A. HUMAN SETTLEMENTS
[Each diagnostic category section contains a table of identified priority adaptation
measures for the municipdlity to implement (see Table A-1)]

A Resource Notebook for Integrating Climate Change Considerations

Table A-1: Priority Adaptation Measures for
Human Settlements

i Type of Action
-ElnT‘lar?;aF;? (|anc?use, municipal
mentalt)ion development

project, operations/

(Near, mid-, management, trainin
long-term) - other) -

Adaptation Responsible

Measure arty

[In addition to the above priority adaptation measures, the municipality could consider
additional measures to adapt to the full range of impacts to the sector. Additional
illustrative adaptation measures are identified below (see Table A-2)]

Table A-2: Additional Adaptation Measures for
Human Settlements for Consideration

Adaptation Measure Vulnerabilities Addressed
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B. ENVIRONMENTAL AND NATURAL RESOURCES
[Each diagnostic category section contains a table of identified priority adaptation
measures and a table of additional illustrative adaptation measures]

WATER RESOURCES
COASTAL AND MARINE RESOURCES
FORESTS

C. MUNICIPAL SERVICES AND EQUIPMENT
[Each diagnostic category section contains a table of identified priority adaptation
measures and a table of additional illustrative adaptation measures]

SOLID WASTE MANAGEMENT

CULTURAL HERITAGE

CIVIL PROTECTION AND HEALTH

HOUSING, SPORTS FACILITIES, CEMETERIES, MARKETS

D. INFRASTRUCTURE SERVICES
[Each diagnostic category section contains a table of identified priority adaptation
measures and a table of additional illustrative adaptation measures]

DRINKING WATER
SANITATION
WASTEWATER TREATMENT
URBAN MOBILITY
STORMWATER DRAINAGE
POWER SYSTEM
TELECOMMUNICATIONS

E. COMMERCE AND INDUSTRY
[Each diagnostic category section contains a table of identified priority adaptation
measures and a table of additional illustrative adaptation measures]

AGRICULTURE AND FISHERIES
INDUSTRY
TOURISM

F. INSTITUTIONAL COORDINATION, EDUCATION, AND
ONGOING RESEARCH

Actions led by individuals, communities, and institutions play an important role in
responding to climate risks. Adaptation strategies to increase adaptive capacity,
through increased institutional coordination, education, and ongoing research
will enhance the resilience of the municipality to future changes in climate.

[Each diagnostic category section contains a table of identified priority adaptation
measures and a table of additional illustrative adaptation measures]

[This section provides an overview of how the municipality will implement the
adaptation measures it has prioritized, including: incorporation into municipal plans,
specific implementation actions, and an ongoing process to manage resilience
through adaptive management]

How: Overview of pathways for adaptation implementation in
[municipality] (municipal land use plan,development plan,annual operating
budget)

Overview of actions [municipality] will take to implement adaptation
measures
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Detailed Actions to Implement Adaptation in
[Municipality]

Adaptation measure #1: [insert]

Adaptation measure #2: [insert]

Adaptation measure #32: [insert]

A Resource Notebook for Integrating Climate Change Considerations

Vil. ADAPTIVE MANAGEMENT

Discussion of the importance of monitoring progress of adaptation
implementation, tracking changes in climate and non-climate conditions,
and evaluating changes to resilience

Overview of the concept of continually adjusting and refining adaptation
strategies as needed to improve the municipality's resilience to climate
change
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IMPLEMENTATION ANALYSIS FORM

D Stage |: Institutional Organization D Stage 4: Programming D Stage 7: Formalization

Relevant Land Use D

it S Stage 2:Territorial Diagnosis d Stage 5: Implementation

D Stage 3:Territorial Prospective D Stage 6: Monitoring and Evaluation

Use this simple form to organize the critical information surrounding the implementation of adaptation measures, including details on
Description key stakeholder roles and responsibilities, timelines, costs, required approvals, and other information. By gathering this information for
each measure, you will be able to better integrate the information into an implementation or action planning process.

This Implementation Analysis Form supports municipal land use planners in understanding what resources are needed to implement
Methodology the adaptation measures, what technical analysis and actions be required, what approval processes will be needed, and what timeframe
should be expected to accomplish each measure.

User(s) Municipal planners and technical working groups
Intended Use Municipal staff involved in strategic and capital investment planning
To help planners organize and document all of the key components required to successfully implement prioritized adaptation
Key Output(s)
measures.
Limitations Integration into an action or implementation plan will require engagement of all key actors in order to identify the critical actions and
timelines.
Ease of Use Moderate
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IMPLEMENTATION ANALYSIS FORM

This form helps you identify core processes and other details necessary for
implementation of adaptation measures.The table builds on Table 6: Adaptation
Implementation in the Climate Adaptation Assessment Tool, Module 5,
where you may have already assigned each adaptation measure in your portfolio
to a municipal planning process, assigned key actor roles and responsibilities,
identified specific actions, and defined a timeline for implementing the measure.
Here we expand that table to include information on key approvals/regulatory
requirements, estimated cost of implementation, and sources of information.

To complete this form, for each land use and non-land use adaptation portfolio
measure take the following steps:

l. Enter the name of the adaptation measure in the top row
of the sample “Adaptation Implementation Table,” below. Include
a brief description of the measure, and identify the primary
implementation process.

2. Identify a lead actor and supporting actors within municipality
departments or other stakeholders who are working on municipal
land use and planning-related activities.

3. Assign clear responsibilities to the lead and supporting
actors. This establishes ownership over activities and promotes
accountability throughout the implementation process. |If
applicable, coordinate with other stakeholders, such as the national
government, private stakeholders, community groups, and
others to assign responsibility.

4. Identify specific actions to implement the adaptation measure.
This can be a series of numbered steps to follow in order to
implement the adaptation measure.

5. Develop a timeline for implementing activities. Set intermediate
checkpoints between now and the intended completion date to

help ensure that progress continues to be made over the course
of implementation. The timeline should align with the timeline of
the municipal land use plan.

Key approvals/regulatory requirements for implementation
and project construction (if needed) should be identified. For
example, given the sensitive nature of coastal, littoral and riparian
areas, most activities that can impact these areas or have a potential
effect on the aquatic environment will require approvals before
work is undertaken.

Estimate cost of implementing the specific measure(s). Identify
and estimate all capital and maintenance costs of implementing the
adaptation measure.You may be able to get existing cost data from
similar projects in your municipality or from other communities.
You can develop estimates for the capital costs, maintenance costs,
and timing of each maintenance cost for each adaptation strategy
using existing data, or by consulting experts. Some capital costs will
be incurred in the near future and others will not be incurred until
later in the planning horizon. Try to get specification details and
information about the useful life of each measure.

Source(s) of information that are presented in the table should
be documented.
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|I. Adaptation measure:

Primary implementation process (land use plan, development plan, operating budget, other)

2. Actors

3. Responsibilities

Lead:

Supporting actors:

4. Specific Actions 5. Timeline
l. l.
2. 2.
3. 3.
4. 4.

6. Key approvals/regulatory requirements:

7. Estimated cost:

8. Source(s) of information:
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ADAPTIVE MANAGEMENT FACTSHEET

Relevant Land Use
Planning Stages

This factsheet provides guidance on monitoring the effectiveness of climate adaptation measures, tracking changes in climate and non-

izEETpe climate conditions, and adjusting adaptation plans and programs as indicated.
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ADAPTIVE MANAGEMENT FACTSHEET

Achieving climate resilience in land use is an ongoing process. Adaptive
management is an iterative approach that allows planners and managers to
revisit and improve climate resilience and adaptation measures. This practice
helps municipalities maintain and build resilience through the adjustment of
adaptation strategies as they gain knowledge and understanding of changing
climate and non-climate stressors, and the associated municipal impacts and
vulnerabilities.

As an iterative approach, adaptive management builds on the monitoring and
evaluation process to conduct periodic monitoring of changes in climate and
related impacts, and evaluation of the progress toward resilience (see figure).
The information gained from monitoring and evaluation can be used to update
and reprioritize vulnerabilities, to refine or identify new adaptation measures,
and to regularly incorporate new information into adaptation planning.

Integrating adaptive management into land use planning

Adaptive management is an integral part of the PMOT Guide Stage 6: Design
Monitoring and Evaluation system.The system tracks land use permitting every
three months, monitors program and project progress every six months, and
evaluates land use plan implementation every two years.As shown in the figure,
above, specific considerations for adaptive management include evaluating
progress toward resilience and monitoring climate change, impacts, and other
conditions.The municipal land use plan includes implementation of climate change
adaptation measures for zoning, regulation, polices and projects. Evaluating the
effectiveness, or performance, of these adaptation measures requires assessing
the degree to which progress has been made in building resilience. The progress
and performance of the adaptation measures can be tracked over time through
the application of indicators. Indicators are measurable or tangible signs that
indicate whether and how resilience has changed.

Develop Municipal
Adaptation Plan

(informs Land Use

or Strategic Plan) STRATEGIC

UPDATES

S S

Identify, Evaluate
and Prioritize
Adaptation

Measures

Identify, Assess

Implement
Adaptation
Measures

and Prioritize
Vulnerabilities

Monitor and Evaluate

Monitor Climate
hanges and

M Evaluate Progress
Toward Resilience

Impacts & Other
Conditions

Adaptive management involves iteration.

In addition to monitoring and evaluating progress and performance, adaptive
management involves monitoring changes in conditions and impacts. This data
improves the knowledge base about changes to specific stressors, setting the
context for determining the effectiveness of adaptation measures. Projected
climate change should already be factored into your adaptation measures, but
your detailed understanding of future climate within your specific municipal
setting will be strengthened by monitoring of local climate and impacts.
Additionally, natural systems and non-climate conditions will continue to evolve
as well; these changes in the broader municipal context can affect the level of
vulnerability and the effectiveness of adaptation options.

Please refer to the Adaptive Management Tool (Stage 6 Tools, Annex 1) for
practical guidance on how to identify adaptive management considerations
unique to climate resilience that can be incorporated into municipal and land
use planning.
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