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INTRODUCTION
While the causes of climate change are global, its
impacts are inherently local. For communities in the
Great Lakes, these impacts are wide ranging. Increasingly powerful rainstorms may lead to chronic impacts
on often-fooded roads and public transportation
networks. More regularly swollen and fooded rivers
may require the relocation of homes, businesses, and
people from high-risk areas. Worsening drought will
impact municipal water supplies, tourism, businesses,
and recreation. In warmer winters, rapid freeze/thaw
events may crack and buckle roadways, leading to
cycles of repair and shortening their useful life.
These impacts will ripple through local economies and stress municipal budgets. Disruptions to

climate-reliant industries like tourism, recreation, or
landscaping may impact the competitiveness of local
economies. Dealing with these types of disruptions
and impacts will ultimately be the responsibility of
local governments, and in many respects, community
planners. Therefore, planners must be prepared to
bring the policies, tools, resources, and data at their
disposal to efectively plan for and adapt to climate
change. Acknowledging climate impacts is not nearly
enough. It is the planner’s role, just as in the realms
of housing, economic development, transportation,
zoning, or any of the other familiar areas of practice,
to combine future concerns with the available data to
build an efective, open, and community-driven plan.

Resilience, Climate Adaptation, and Climate Mitigation
Resilience, according to the U.S. Climate Resilience Toolkit, “includes the capability to anticipate, prepare for, respond to, and recover from signifcant multi-hazard threats without major disruption to social
well-being, economy, and environment.”
The International Panel on Climate Change defnes climate adaptation as “the process of adjustment to actual or expected climate and its efects, in order to moderate harm or exploit benefcial opportunities. In natural systems, the process of adjustment to actual climate and its efects; human intervention may facilitate adjustment to expected climate and its efects.” Elevating a bridge due to projected
future sea-level rise is an example of climate adaptation.
Climate mitigation refers to the process and interventions necessary to reduce, eliminate, or store
greenhouse gas emissions. Relying on renewable energy sources rather than fossil fuels is an example of
climate mitigation.
What is the diference between climate adaptation and climate mitigation?
Climate mitigation addresses the root of the problem but requires a broad base of adoption and acceptance on a global scale for it to be efective. Climate adaptation addresses the symptoms of climate
change but can be efective on the local scale.
This guidebook primarily addresses integrating climate information into local plans in order to realize
local climate adaptation and long-term resilience.
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HOW TO USE THIS GUIDEBOOK
There are six sections in this guidebook. Readers
should feel free to seek out those sections that address their most critical local needs. The topic areas
addressed in this guidebook are:
■■

■■

■■

■■

■■

Climate Change in the Great Lakes: Outlines
how climate change is expected to impact the
region, and the primary impacts that planners
should know about.
Decision Making Under Uncertainty: Highlights
the key issues in grappling with the uncertainty
of climate change impacts, and outlines tactics,
strategies, and resources to improve local
decision making.
Climate Information in the Local Planning
Process: Explores strategies for the use of climate
information in the context of local planning and
implementation.
Using Climate Data and Assessing Vulnerability: Outlines a process for determining local
vulnerability to climate change and its impacts
Building Local Climate Knowledge and
Capacity: Features resources for planners in the

■■

region to build climate knowledge and community capacity to realize local adaptation goals.
Making the Case: Outlines strategies for communicating climate science and information and how
to make the case for action to local ofcials and
community stakeholders.

This guidebook is primarily intended for community planners in the Great Lakes area. At the regional
scale, where climate and expected climate change
impacts are likely to be broadly similar, this kind of
guidance can be a useful starting point in developing more robust local plans and processes. This
guidebook identifes how community planners in the
Great Lakes can use available data resources, existing
science, and current policies and programs to adapt
to climate change and its impacts. The particularities
of local politics and context means a simplifed “howto” will only be useful in ideal scenarios. Instead, this
guidebook focuses primarily on how communities
can develop a framework of their own for mainstreaming climate information, science, and adaptation into their planning eforts.
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C L I M AT E C H A N G E I N T H E G R E AT L A K E S R E G I O N
The Great Lakes basin is home to more than 30 million
people in Illinois, Indiana, Michigan, Minnesota, New
York, Ohio, Pennsylvania, and Wisconsin, as well as the
Canadian province of Ontario. The lakes themselves,
which include Lake Superior, Lake Michigan, Lake
Huron, Lake Erie, and Lake Ontario, contain about 21
percent of the world’s surface freshwater supply and
about 84 percent of the surface freshwater supply in
North America. The climate and ecosystems of the
Great Lakes are critical components of the economy,
tourism, and recreation in the region.
The Great Lakes play an important role in infuencing the weather and climate of the region. They
moderate daily maximum and minimum temperatures across the region and for all seasons, increase

the amount of cloud cover and precipitation during
winter, and reduce cloud cover and rainfall in the summer. These efects are observed throughout the entire
region but vary by location, lake size, season, and
time of day. With a changing climate, a wide variety of
impacts have been noted throughout the Great Lakes
region that have afected and will continue to impact
the environment and those living within the region.
The impacts discussed in this section are drawn from
the 2018 US National Climate Assessment.
AGRICULTURAL IMPACTS
■■

Higher average temperatures throughout the wider
Midwest region may lead to declines in the pro-

Source: NOAA Great Lakes Environmental Research Laboratory (CC BY-SA 2.0)
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■■

■■

■■

ductivity of commercial crops and contribute to
invasive species growth and pollinator declines that
impact overall agricultural productivity.
More extreme cycles of drought, heavy rain, and
food may also contribute to declining productivity
of both specialty and commodity crops.
Projected higher temperatures by the end of the
century are likely to cause negative impacts to
livestock and breeding operations. This may lead to
reduced milk and egg production.
Overall impacts to agricultural productivity could
signifcantly afect the economies of communities
throughout the region.

■■

ECOSYSTEM IMPACTS
■■

■■

■■

Between 1973 and 2010, ice cover over all the lakes
decreased an average of 71 percent. Ice cover is
expected to continue to decrease in the future as
air and water temperatures increase.
Warmer water in the Great Lakes may support
increased growth rates of native fsh and animal
species. However, declines in phytoplankton and
zooplankton may decrease the food supply available for fsh and other animal species.
Warmer waters may be benefcial to invasive
species that are already having large impacts on
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Since the mid-1970s, ice cover has steadily decreased over all of the
Great Lakes, while every Great Lake is also experiencing warming
summer temperatures, especially in the areas where the water is fairly
deep. (Source: Great Lakes Integrated Sciences and Assessments)

ecosystems. As waters continue to warm and there
are fewer cool or cold days, invasive species may
thrive and create greater negative impacts on native species.
Climate change may exert additional stresses on
already threatened and at-risk plant and animal
species throughout the region. Changes in local
climate conditions, large scale habitat loss, increasing human development, the growth of invasive
species, and the inability of species to quickly
migrate or expand in new locations, could have
signifcant impacts upon both the local natural
environment and local agriculture. These issues are
particularly pronounced among pollinator species
of insects and birds.

More frequent and persistent episodes of extreme
heat are likely due to climate change in the Great
Lakes region. Extreme heat makes it more difcult
for children, the elderly, women who are pregnant
or postpartum, those with preexisting illnesses, people who are already economically disadvantaged,
and people who are homeless to regulate body
temperature.
Warmer temperatures and more mild winters may
increase the survival rates of ticks and mosquitos,
enabling the spread of Lyme disease, West Nile virus, and other tick- and mosquito-borne pathogens.
As the climate warms and more extreme weather
such as drought and fooding become more frequent, other vector-borne pathogens may emerge
or reemerge.
Drinking water and watersheds can become
contaminated from heavy precipitation events as a
result of runof and combined sewer overfows.
Children, the elderly, women who are pregnant or
postpartum, those with a preexisting mental illness,
those who are already economically disadvantaged,
homeless people, and frst responders have a higher
risk of experiencing mental health issues as a result
of climate change and its impacts.

SHIPPING AND COASTAL
TRANSPORTATION IMPACTS
■■

A decrease in lake levels could cause shipping costs
to increase, negatively impacting shipping operations and increasing the cost of goods for businesses and consumers.
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Climate Change and Urban Heat Impacts

IMPACTS TO STORMWATER AND
SANITARY SEWER INFRASTRUCTURE
■■

■■

More intense and more frequent storms could stress
and exceed the capacity of stormwater and sanitary
sewer systems, disrupt transportation systems, and
lead to fooding of homes and businesses.
Extreme precipitation could lead to more regular
combined sewer overfows and threaten drinking
water and local ecosystems with contamination
from raw sewage.

TOURISM AND RECREATION IMPACTS
■■

Shorter winter seasons could impact businesses
and local economies that depend upon winter
recreation and tourism.

Historical and Projected Annual Number of Days
Above 100°F for Chicago
60

Annual Number of Days

Given low and high greenhouse gas emissions
scenarios for the future, this graph shows the annual
number of days exceeding 100°F for the historical
time period of 1976–2005 and three future time
periods. From 1976–2005, temperatures in Chicago
rarely exceeded 100°F. The city can expect to see
more than 20 days per year above 100°F in the coming decades under the higher emissions scenario.
With temperatures increasing for all months,
the summer season will become especially uncomfortable for people. The region will experience
more intense and frequent heat waves as well as
higher humidity. This will result in more heat-related illnesses and deaths, particularly within
communities and populations that are already
vulnerable, such as children and the elderly. A
warming climate may also be consequential for
those living in urban settings as the urban heat
island efect increases ambient air temperature.
Although warming temperatures are expected to
decrease the number of cold-related deaths, this
may be exceeded by the number of heat-related
deaths. In addition, an increase of illnesses, including cardiovascular and respiratory complications,
renal failure, electrolyte imbalance, kidney stones,
negative impacts on fetal health, and preterm
birth, are associated with more hot days.
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Representative Common Pathway (RCP) is the greenhouse gas
concentration model adopted by the International Panel on
Climate Change. The higher scenario refers to a higher concentration of greenhouse gases in the atmosphere. The lower scenario refers to a lower concentration. (Source: US Global Change
Research Program)

■■

■■

Any increase in warm weather tourism will likely
depend upon the degree and intensity of warming.
Extreme heat could negatively impact warm weather tourism as well.
Declines in cold-water fsh species, increases in
invasive species, and harmful algal blooms could
adversely afect businesses dependent upon recreational fshing.

IMPACTS TO TRANSPORTATION INFRASTRUCTURE
■■

■■

Damage to roads and rail may disrupt freight transportation and supply chains, which are critical to
the economy of much of the Great Lakes region.
Frequent fooding of roads, bridges, and transit facilities may lead to closures, interruptions in service,
and impeded access for emergency vehicles.
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■■

■■

Extreme precipitation can cause faster streamfow
that erodes the bases of bridges, while higher
water levels can lead to frequent overtopping.
These impacts will lead to higher costs for municipalities in the form of more regular maintenance
or longer-term adaptation measures to ensure the
overall structural integrity and the safety of road
users.
Higher average temperatures and more frequent
extreme heating events can stress roads, bridges,
and rail infrastructure, requiring more costly upkeep to maintain expected levels of service.

CONCLUSION
The impacts described here are intended as a starting
point for a more thorough local analysis of potential
future conditions. Higher average temperatures, more
days with extreme heat, more frequent periods of

heavy precipitation, and more pronounced cycles of
drought and rainfall, while broadly applicable across
the region, will result in specifc but often unpredictable impacts to communities and their citizens in the
Great Lakes.
Community size, land uses, the character of the
built and natural environments, local socioeconomics,
local leadership and institutions, and a wide variety
of other factors will play a major role in determining
how climate change will ultimately afect communities across the region. As planners and other local
practitioners seek to use climate information, the need
for more specifc information and the specifc characteristics of communities introduce a signifcant degree of uncertainty into their eforts. The next section
describes the challenges of uncertainty and ofers
guidance on how to grapple with it in the context of
climate information.
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D E C I S I O N M A K I N G U N D E R C L I M AT E U N C E R TA I N T Y
Planners are accustomed to working with uncertain
future conditions. Population growth and loss, local
and regional economic prospects, and shifting political winds are all a part of the future uncertainty equation that planners regularly consider when developing
community plans. A community experiencing a surge
in subdivision applications is likely also considering
the capacity of local schools. There is no guarantee
that a new school will be needed in fve to seven
years, but planners can use the information at hand
to make certain assumptions about future conditions
and community needs to make an informed judgment about school capacity.
Applying a similar standard to the use of climate science and information can be challenging. At two 2017
roundtable events hosted by the American Planning
Association that included planners, climate experts, and
federal, state, and local ofcials, the uncertainty associated with localizing and using local climate data and
information were a major topic of discussion. The issues
highlighted by the attendees included:
■■

■■

■■

■■

■■

■■
■■

■■

Many communities lack local capacity to incorporate climate change science, data, and information
into their planning processes.
There is often no immediate demand, requirement,
or clear, near-term beneft to further complicate
already complex planning processes.
There are many tools, resources, and data sources, but very little understanding of what currently
exists, how tools can be used in a planning context,
and how reliable these tools are.
Many planners don’t have the scientifc education
necessary to easily interpret and incorporate available science.
Planners lack specifc and trusted technical assistance that can provide advice on how best to translate regional, national, or global data into actionable
local information.
Planners lack good examples of how other cities are
dealing with uncertainty in their planning processes.
Actionable local data that accounts for uncertainty
is expensive or difcult to obtain if a community
lacks funding or the means to seek funding.
Technical specialists who are capable of interpreting
scientifc data are often isolated within governmental hierarchies, with little cross-agency exchange of
information and even less coordinated action.

Climate scientists can establish likely regional scenarios for hotter summers, warmer winters, wetter
rainstorms, and more frequent drought, but there
are signifcant implications for the daily practice of
planning:
■■

■■

■■

What do historic rates of rainfall mean to a stormwater plan if those rates are unreliable or will become
increasingly unreliable in the future? What kind of
storage or discharge rates should the community
be planning for?
Should a zoning map change today to discourage
development in what might be (but isn’t currently)
a future riverine food zone? If it should, based on
what data?
Should a community consider long-term buyouts
of food-prone areas based on potential future
fooding?

These are just three questions intended to illuminate
the inherent uncertainties of how climate change
will afect planners and their communities. Thankfully,
emerging research in recent years can help to bridge
the gap between climate scientists and policy experts and planners, decision makers, and community
stakeholders. Thanks to the work of organizations like
the Great Lakes Integrated Science and Assessments
(GLISA), there is sustained interest and guidance in
how to take discrete pieces of regional climate science
and use them in local plans and policies.
CLIMATE CHANGE IMPACTS:
PLANNING AND UNCERTAINTY
The science on climate change, why it happens, and
what we can generally expect over the coming decades, is largely settled. The question of uncertainty
we discuss here concerns the time frame and scale of
impacts at the local level. Planners and decision makers
take actions today that will result in changes to their
communities. Without accurate information and a
genuine understanding of climate risk, the future built
environment won’t refect future climate conditions.
This is why understanding uncertainty is so vital.
The Climate Information ‘Usability Gap’
A wide and growing body of research has identifed
the primary barriers to the use of climate information
in local planning and decision making, much of it with
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a distinct Great Lakes-centric perspective (see sidebar).
According to a 2015 research paper released by the
GLISA team at the University of Michigan, these barriers can be broadly understood in terms of the “usability gap” between the availability of information and its
ability to be used in planning (Briley et al.).
This gap can arise due to factors including:
■■
■■
■■
■■
■■
■■

The mismatch between the information needed
and the information available
The clash between new information and existing
local knowledge
The perceived legitimacy and credibility
of the information
The use of uncertain science in politicized
environments
A lack of interaction between climate information
producers and local users
The interplay between data and information uncertainty, and the uncertainty of how people and the
environment respond to climate change

These barriers can stall any attempts to plan with
adaptation in mind. Consider the use of new climate
information pertaining to future rainfall impacts in a
community’s stormwater plan:
■■
■■
■■

■■
■■

■■

■■

The data may clash with the historic data traditionally used to plan stormwater infrastructure.
The data may be too imprecise for the existing engineering standards used in the plan.
The data may be somewhat diferent than the
future rainfall projection data from another
trusted source.
The use of the data may mean more expensive
stormwater infrastructure.
The relative disagreement between two diferent
projections may be seized on politically to cast
doubt on the higher costs.
The local decision makers may elect to rely on the
existing historic data and take no adaptive measures for stormwater infrastructure projects with a
useful life of 40 years.
Faced with increased rainfall and limited capacity 10
years later, the community must revise its plan and
plan expensive upgrades.

In this hypothetical scenario, the need for near-perfect
future climate information can paralyze local decision
making. Though worsening rainfall is likely, the relative

Great Lakes-Specifc Research on the
Use of Climate Information in Planning
In recent years, there has been a considerable
amount of research on the linkages between
climate change information and local practice
in the Great Lakes. These links can provide
a valuable primer on new innovations and
recent fndings.
Overcoming barriers during the
coproduction of climate information for decision making
Making climate science accessible in Toledo
Moving climate information of the shelf
Narrowing the gap between climate science
and adaptation action

uncertainty of “when,” “how much,” and “how sure are
we” can cause the community to fall back on existing
procedures reliant on historic data. The result is a project with little adaptation built in and little capacity to
be adapted later. An approach that considered adaptation more broadly within the context of the plan and
hedged its bets by planning for a wetter future could
have avoided confict surrounding the specifcs. This
type of guidance, that is, how to use the existing body
of science to inform rather than inhibit adaptation, is
critical to the GLISA approach discussed below.
BRIDGING THE USABILITY GAP
The Regional Integrated Sciences and Assessments
Program (RISA) is a National Oceanic and Atmospheric
Administration (NOAA) Climate Program Ofce initiative
that supports local and regional climate research across
the United States. Ten RISA teams work to connect
knowledge production with climate action among

Climate
Science

GLISA

Information
Users

Source: Great Lakes Integrated Sciences and Assessments

planning.org | American Planning Association
11

Guidebook | Using Climate I nfor mation in Local Planning

planners, practitioners, and decision makers. The Great
Lakes RISA afliate GLISA is at the forefront of helping to
bridge the climate information usability gap.
GLISA is a “boundary organization.” In the climate information world, a boundary organization
functions as a bridge between climate science and
information users. Information users represent a
diverse base of stakeholders and decision makers,
including planners and other local officials. GLISA’s
approach is fourfold:
■■

■■
■■

■■

Use existing knowledge networks to link
practitioners and other information users with
climate data.
Integrate local and historical climate data to build
trust and confdence.
Provide guidance on how to account for uncertainty, how to use downscaled data, and how to
work with global and regional climate models at
the local scale.
Map networks to better understand how information moves across scales and areas of practice.

By focusing on the practicalities of using climate
information at the local level, GLISA works across networks to bring climate information to a widely varying
and multidisciplinary base of practitioners. Planners,
who are often asked to assume multidisciplinary roles
within local agencies and departments, are a prime
audience for their material. The material and fndings
made available by GLISA are oriented around spreading the availability of data and providing process
approaches for specifc types of communities, sectors,
and industries. The available regional data provides
grounding for practitioners on likely climate impacts.
Case studies across a wide variety of communities
and sectors illustrate the use of data, science, and
information in particular, but often replicable contexts.
GLISA-supported tools autogenerate reports and fndings for municipalities across the Great Lakes and can
even match these communities with “climate peers”
that can serve as historical reference points for future
climate conditions.
Given GLISA’s exclusive Great Lakes context, these
tools, case studies, resources, and information are

Tool Spotlight: Great Lakes Station Climatologies
In partnership with the
Ofce of the Michigan
State Climatologist,
GLISA developed a
series of climate summaries for communities
across the Great Lakes.
They feature easy-to understand graphs and
data on topics such as
monthly average temperatures, high and low
temperature extremes,
heating and cooling
degree days, monthly
precipitation averages,
and heavy precipitation
trends. Users can search
by location or use an
interactive map to access this information.

Source: The Great Lakes Integrated Sciences and Assessments (GLISA) glisa.umich.edu
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extraordinarily valuable to communities across the
region. Beyond the data and information, GLISA’s
accessible guidance on how to use climate informa-

tion can help to bolster local capacity, increase climate
literacy, and aid the adoption of existing tools, data,
and resources.
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C L I M AT E I N F O R M AT I O N I N T H E
LO C A L P L A N N I N G P R O C E S S
The practice of mainstreaming climate adaptation into
the operations of local governments has emerged as a
more recent outgrowth of climate adaptation. Planners, standing at the intersection of the built environment, the well-being of citizens, and the potential
impacts of climate change, have a vital role to play in
ensuring that the plans and processes of today integrate the climate projections of tomorrow. This section
explores strategies for the use of climate information
in the context of local planning and implementation.
Local planning operates within a framework of
federal and state policies and programs, the private
market, the actions of other local governmental and
quasi-governmental organizations, the desires of
stakeholders and citizens, and already established
local plans and processes. Within this framework, local
governments make new plans and subplans, craft
policies and regulations, and make public investments.
Ultimately, the power to plan descends from federal
and state law.
THE FIVE STRATEGIC POINTS OF INTERVENTION
The Five Strategic Points of Intervention, outlined by
William Klein, FAICP, in a 2011 issue of APA’s PAS QuickNotes,
are a useful frame to conceptualize the local planning
and implementation process, and the work in which
planners typically engage. The fve strategic points are:
■■
■■
■■
■■
■■

Long-range community visioning and goal setting
Plan making
Standards, policies, and incentives
Development work
Public investments

Generally, the need for more specifc or complex
information grows as a planning process proceeds
from visioning and goal setting through plan making
and implementation. While there may be an abundance of regional (but general) climate information
from a variety of sources useful for initial outreach,
the information needed to inform a set of new development regulations may be more sparse, complex,
or uncertain. However, the data gaps at a later stage
shouldn’t preclude a community from including the
more general information at an earlier stage. Planners
and the communities they serve may become more

Long-range visioning
and goal setting

Plan-making

Implementation through
regulations, standards,
and public investments

confdent in the use of climate data as a planning process progresses. This guidance is oriented around acquiring and integrating increasingly specifc data and
information as a planner engages in the fve points of
intervention.
LONG-RANGE COMMUNITY VISIONING
AND GOAL SETTING
Since visioning, goal setting, and early forms of
community outreach tend to precede and provide
a foundation for the longer-term planning process,
the climate information needs at this stage are broad.
Planners should focus on establishing general climate
impacts, explaining why it is an important topic to
address in the plan, and gaining an understanding of
community-wide risk.
Establish the primary climate impacts
This information is intended to be an assessment of
the broad, primary impacts expected in the region.
Regional climate impacts in the Great Lakes are
described earlier in this guidebook, but a wide array
of alternative sources also exist. Basic, plain language
Climate Change in the Great Lakes Region
Average
Temperature

Frost-free
Season

Total
Precipitation

Heavy Precipitation
Events

2.3° F

16 Days

14%

35%

1951–2017

GLISA’s climate summary fact sheet is a simple two-page document
outlining historic climate change trends in the Great Lakes region.
Source: The Great Lakes Integrated Sciences and Assessments
(GLISA), glisa.umich.edu
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climate information for the Great Lakes region have
been compiled by GLISA. These types of ready-made
resources leave the climatology to the experts, lessen
the friction of communicating this information with
the public, and are a convenient shortcut to understanding climate impacts.
ASSESS GENERAL CLIMATE RISK
A SWOT analysis (Strengths, Weaknesses, Opportunities,
and Threats) is a popular exercise for visioning and goal
setting, and can help to identify how climate change
may impact residents, homes, businesses, infrastructure,
and the natural environment. Conducting a SWOT analysis may also be an opportunity to collect anecdotal
information that can be used to evaluate how potential
Great Lakes-wide impacts may or may not be refected
in the experiences of long-time residents. Testimony
from a resident whose property foods more regularly
and severely today than it did 10 years ago can help to
ground the graphs and projections of a presentation in
the lived experience of a local.
PLAN MAKING
Moving beyond visioning and goal setting and into
plan making is likely to require more specifc data
and information. However, sophisticated climate data
downscaling likely isn’t necessary. Rather, a focus on
collecting and understanding local information can
help to bridge the regional information assessed in
the visioning stage with the needs of the plan-making process. Regional climate information joined
with existing data on local hazard risk and reasonable
assumptions on particular climate impacts can help
to inform the plan’s recommendations and ultimately,
the policies, regulations, and investments that will
constitute implementation. Therefore, gaining a strong
understanding of the network of existing local plans,
policies, regulations, and available local hazards information is critical at this stage.
There are a number of questions a planner may
want to consider as part of this process:
■■

■■
■■
■■
■■

What are the foundational and supporting documents and standards upon which the plan will be
based?
Where are the base maps and policy documents?
What about recent surveys of existing conditions?
Does the zoning code or map have anything to say
about structures in the foodway or food zone?
Does the subdivision code require the preservation
of natural features or water storage?

■■
■■

■■

■■

■■

Is there a hazard mitigation plan, and is it up to
date?
Does the hazard mitigation plan already consider
climate change as part of its analysis of future conditions?
If the hazard mitigation plan doesn’t consider climate change, are there any inferences to be made
about how climate change may impact local hazard
risks?
Is climate information to be integrated within each
chapter to highlight risks and opportunities across
all the plan elements, or will it be an independent
plan element?
Does the community intend to develop a standalone climate adaptation plan?

The Plan Integration for
Resilience Scorecard
The Plan Integration for Resilience Scorecard, developed by Texas A&M University’s
Institute for Sustainable Communities, is a
helpful tool for assessing how your community’s plans, policies, regulations, and programs
are aligned to realize long-term climate risk
and adaptation goals. While useful throughout the planning process, the scorecard is a
straightforward guide to assembling a
“network of local plans” and generating the
lists of policies that will help you to develop a
broader understanding of how existing plans
and policies are related to each other in the
context of climate resilience.

PLAN IMPLEMENTATION
Integrating climate science and information more
deeply into local regulations, policies, standards,
guidelines, and infrastructure projects will likely
require more specifc data than earlier phases of
visioning and plan making. While planners and project
managers may already understand how to gather information and data on the local conditions, identifying
and using downscaled data on future climate conditions can be daunting. However, plan implementation
occurs along a spectrum of potential interventions
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that range from community-wide policy initiatives to
site-specifc infrastructure guidelines. Revisions to the
zoning code may require an understanding of future
food risk to entire districts, while a food infrastructure
project may require the use of projections and indepth analyses at the site scale. Plan implementation
generally will likely require the application of climate
science and data resources to a far more specifc geography than the prior stages.
The involvement of community planners in implementation processes vary. Planners tend to be
heavily involved in maintenance of the zoning code
and development review process, but perhaps less so
on capital improvements programming or local policy
making. Perhaps the most critical role that planners
can play in ensuring that implementation processes
account for future climate risk is to develop plans that
are informed by future climate conditions. Comprehensive plans are more than just visioning documents
for the future. They tend to be legally adopted by the
local decision-making body, can require alignment
with existing regulations and clear linkages with future
infrastructure investments, and can spur the commu-

nity to rewrite codes and regulations. Embedding climate science and information into plans can therefore
be a trigger for more in-depth analysis as plan recommendations become a reality. Collecting and applying
data, as detailed in the chapter to follow, is therefore
crucial to plans and processes that are informed by
future climate conditions.
CONCLUSION
Using climate science and information within local
plans and processes may seem a complex undertaking. Existing resources can help to ease the initial
integration of climate science into the early stages of
the planning process. Later steps, such as the writing
and implementation of a plan, will likely need to rely
on a stronger body of contextual information that
describes just how climate change is likely to impact
a community, a neighborhood, or a planned piece of
infrastructure. The next chapter will outline a step-bystep process for conducting a climate vulnerability
assessment and explain how the data and information
gathered in the assessment process can be used in
planning and implementation.
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D ATA A N A LYS I S G U I D E F O R
A S S E S S I N G C L I M AT E V U L N E R A B I L I T Y
Community planning processes ofer an excellent
platform for integrating climate science and data into
public decision making. A sound planning process
incorporates public engagement and data analysis to
create a framework for decisions about desired development patterns, public investments, and codes
and regulations, all of which ought to refect likely
future scenarios for extreme weather and climate-related hazards. This chapter outlines an approach to
integrating climate science into local planning, which
community planners can use in a variety of plan types.
While climate change presents considerable uncertainty at the local scale, the current state of climate science and planning practice ofers sufcient data and
knowledge that community plans can be made stronger and more proactive by applying available tools.
While the exact magnitude and location of climate
impacts is difcult to accurately predict in many cases,
experts have already identifed the types of hazards
that are likely to afect communities and the social and
environmental factors that contribute to vulnerability.
By including up-to-date climate science alongside a
plan’s analysis of demographics and the natural and
built environments, planners can provide a foundation
for informed decisions about investments in resilience
and adaptation.
This data analysis guide will help local planners
conduct a climate vulnerability assessment as part
of a community plan. It outlines the process, data
needs, and data sources to support vulnerability
assessments. The guide is designed for planners
working in the Great Lakes region and focuses on
the types of climate hazards that are most likely to
afect the region’s communities. Because it is based
on a pilot project in the Chicago region, it uses
specifc examples of data sources that are available
in Northeastern Illinois. Much of the data in the pilot
assessments comes from sources with nationwide
coverage, but some will be available only in the Chicago region. This guide cites Chicago-region data as
an example of the types of data that planners should
seek through state agencies and regional planning
organizations in their jurisdictions.
Examples of the vulnerability assessment process
as it was used by the Chicago Metropolitan Agency for
Planning in their work with communities in the region
can be found in the appendix.

STRUCTURE OF CLIMATE
VULNERABILITY ASSESSMENTS
A climate vulnerability assessment puts climate science into a local planning context. Through a vulnerability assessment, planners can translate scientifc data
on future climate into an approachable document
focused on their community’s vulnerability, showing
areas that can be made more resilient through sound
planning and investment. A climate vulnerability
assessment uses scientifc data and community input
to communicate how climate change may afect the
natural hazards to which a community is exposed and
how the natural, built, and social environment of their
community afects vulnerability.
The structure of a climate vulnerability assessment typically moves from a broad discussion of
climate to a detailed discussion of how, why, and
where a community is vulnerable to the effects of
climate change. This structure helps to make sense
of the considerable data that is available, putting it
in the context of the community’s planning-related
issues and opportunities, making it real and relatable—and urgent—to decision makers.
The structure of a climate vulnerability assessment
includes sections on these topics:
Climate and Natural Hazards
Beginning with a discussion of the current climate
the community experiences, including average
annual and seasonal temperature and rainfall, this
section provides an overview of how climate afects
local weather. It discusses climate change (including changes already being observed in the area),
climate models, and what models project for the
future climate of the area under diferent emissions
scenarios. Charts and maps are helpful elements to
include in this section. The key part of this section
is the discussion of climate-related natural hazards
the community experiences, such as fooding, severe
storms, snow and ice, extreme heat, and drought.
Based on available data and scientifc literature, this
section discusses past impacts of natural hazards;
how climate change is projected to afect the frequency, magnitude, and efects of past hazards; and
new hazards that may emerge under future climatic
conditions projected for the area.
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Vulnerability and Risk Assessment
The heart of the document is the vulnerability and
risk assessment, which considers exposure to hazards
in terms of the built, natural, and social environment
of the community to determine where, how, and to
what extent the community is most vulnerable. The
assessment considers which climate-related hazards
are most signifcant in terms of their likelihood and
their impact (e.g., increased summer heat may be
equally likely throughout a community but have a
higher impact in areas with less green infrastructure).
The assessment is based on the understanding that
the impacts of climate-related hazards are not equally
distributed. Both spatial and social characteristics of
a community infuence where impacts will be most
acute and felt most keenly. The goal of the assessment
is to view the community’s climate future through
the interpretation of spatial and demographic data.
The vulnerability and risk assessment is organized into
three main subsections:
■■

■■

■■

Critical Infrastructure. Natural and human-made
systems and facilities provide critical services. Identifying what infrastructure is vulnerable to climate-related hazards is an important frst step to protecting
them and creating a more resilient community.
This section considers the location and condition
of critical infrastructure in the community in light of
likely climate impacts. Infrastructure to consider depends on the community, but can include systems
for transportation, energy, water supply, stormwater, and emergency services, as well as impacts to
private property and green infrastructure.
Social Vulnerability. Key social, demographic,
and economic characteristics may cause certain
stakeholders to be more vulnerable to the impacts
of natural hazards than others. This section focuses
on identifying the groups that are likely to be most
vulnerable to climate-related impacts. It uses spatial
and demographic data to identify areas with concentrations of social vulnerability and maps those in
comparison to hazard exposure.
Economic Impacts. When natural hazards damage
transportation systems or other infrastructure, the
adverse economic impacts can afect the community and the region as a whole. Identifying the most
critical economic impacts is a useful strategy for
prioritizing interventions and public investments.
This section draws on economic and business data
to assess potential economic vulnerability due to
travel delays, business closures, recreational reve-

nue, and weakened local markets caused by natural
hazards.
Looking Forward
The analysis contained in the assessment will inform
recommendations presented in the overall plan. The
fnal section provides general guidance on areas that
the plan should prioritize to encourage resilience and
reduce vulnerability.
DATA SOURCES FOR
VULNERABILITY ASSESSMENTS
Making sense of sources of climate science data to
include in a planning process initially appears to be
a daunting task. Many of the well-known sources of
climate science, such as the NOAA or the Intergovernmental Panel on Climate Change, are not sources
planners regularly use, and their output can seem too
abstract to apply to an assessment of local impacts.
Scientifc data can appear too uncertain and hard to
understand, let alone to translate for decision makers
or a general audience. Additionally, it can be difcult
for planners to know which of the many tools experts
have created to present climate data are the right
ones to use for their communities.
With some guidance on climate science and
available data sources, however, planners will fnd that
there are accessible tools that are applicable to community plans. Many of the tools that scientifc experts
have created can be used to make climate science
more approachable. Even if the climate science that
is available is not narrowly tailored to a community’s
local needs, it can still provide helpful overall context
that can aid communities in making informed decisions about development and public investments. Furthermore, “data” is not the only form climate science
takes. Climatologists and other experts have completed numerous studies and handbooks for diferent
parts of the country that have already done the work
of translating climate projections into a discussion of
expected impacts. These guides can be of great use in
assessing local vulnerability.
Climate Projections
Climate projections are complex models scientists
have developed to predict future climatic conditions
based on diferent greenhouse gas emissions scenarios. Generally, these models include a low-emissions
scenario that assumes drastic reductions in global
greenhouse gas emissions, and a high-emissions scenario that assumes emissions will continue to increase.
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how temperatures are projected to change in diferent
seasons will infuence whether extreme heat, drought,
or changes to snow and ice levels will be larger concerns. Understanding what times of year experience
projected precipitation increases will help communities prepare for either summer fooding or additional
snow and ice clearing.
The next chapter on capacity-building resources
outlines a wide variety of data resources, and discusses
how they can be useful in the context of both vulnerability assessment and local planning.
A number of helpful studies provide projections
for the Great Lakes region and midwestern states, as
well as tools that make searching for locally relevant
data easy:
■■

The Des Plaines River, pictured here in Wheeling, Illinois, is a critical
part of the recreational, economic, and ecological landscape in
Southern Wisconsin and Northern Illinois. (Source: David Brodbeck,
Wikimedia Commons)

The models can be used to project future temperature
and precipitation levels. The most commonly used
models for generating climate projections were developed by the International Panel on Climate Change.
While these projections do not provide predictions of
future temperature and precipitation at the local level,
they provide a vital overview of future climate scenarios, and have been used by experts to “downscale”
models and generate projections for smaller regions.
Including climate projections in a plan is most
efective if the plan considers how the impacts will
be distributed. While annual average temperature
change and annual average precipitation change
are useful data points, planners can often fnd more
specifc information in scientifc studies and state and
regional planning documents. For example, knowing

■■

National Climate Assessment. Every four years,
the United States Global Change Research Program completes a National Climate Assessment
(NCA), which is required under the Global Change
Research Act of 1990. The National Climate Assessment acts as a status report about climate change
science and impacts around the country. The NCA
presents fndings by region, ofering guidance on
likely impacts in the Midwest. The Fourth National
Climate Assessment was released in two parts, in
2017 and 2018. One useful tool from the NCA is
the Localized Constructed Analogs (LOCA) dataset,
which uses statistical techniques to downscale
global climate models to smaller geographic areas,
yielding more locally applicable projections appropriate for use at the scale of metropolitan areas
(Pierce 2014). The NCA website provides an online
LOCA viewer with maps and charts for several
climate variables.
NOAA. The online tools available through NOAA
are valuable for understanding how climate change
will afect communities. The U.S. Climate Resilience
Toolkit’s Climate Explorer has nationwide coverage
and is easily searchable, presenting the most locally
relevant results for temperature and precipitation
projections based on the location a user enters. It
ofers clear, easily understandable graphs and charts
that users can download. NOAA also provides
climate and historical weather data and information
through the National Centers for Environmental
Information (NCEI). Formerly known as the National
Climatic Data Center, NCEI houses extensive information on severe weather events, monthly global
and national climate reports, and regional weather
and climate.
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■■

■■

■■

■■

Regional Climate Centers. NOAA manages six
regional climate centers that provide various products and services related to climate information.
The Midwestern Regional Climate Center (MRCC)
and Northeast Regional Climate Center (NRCC)
cover the Great Lakes region. The centers monitor
and assess regional climate conditions and provide
high-quality climate data. MRCC’s online tools are
somewhat technical, but provide helpful information tailored to much of the Great Lakes region.
State Climatologist Ofces. Many states appoint
an ofcial climatologist who provides data, maps,
and information relevant to climate conditions
in their state. The Illinois State Climatologist, for
example provides historical data on rainfall and
temperature that put climate projections in context.
Reports by state climatologist ofces are excellent
sources of expert summaries of climate impacts.
The American Association of State Climatologists
maintains a directory of state climatologist ofces,
including for each state in the Great Lakes region.
Regional Planning Agencies. In many areas, metropolitan planning organizations and other state
or regional planning agencies have considered climate change in their planning processes. Regional
plans, strategy papers, and toolkits, such as CMAP’s
Climate Adaptation Guidebook for Municipalities
in the Chicago Region, have already synthesized
available research on local climate conditions and
projections. Individual communities within regions
are typically expected to face similar future weather patterns. A regional climate study with estimates of air temperature, humidity, precipitation,
vegetation, and levels of the Great Lakes or other
locally important water sources can serve as a useful resource describing altered climatic conditions
in a planner’s region.
Local data. Data for areas smaller than the county
level is not always available. Planners should consult
with state and county ofcials to see whether any
projections exist.

Historical Hazards
Historical data about natural hazards and overall
climatic conditions ofers an important baseline for
planning and is easier to fnd at the very local level
than climate projections. Historic rainfall and temperature data is available through some of the tools
listed above, such as the NOAA Climate Explorer, as
well as through state climatologist ofces and regional
climate centers. The NCEI’s Storm Events Database

provides detailed historical information on severe
weather. Media reports are another source to consult
for historical data about extreme weather events. Contemporaneous reports about foods, droughts, and
heat waves often provide information not just on the
hazards themselves, but on the economic, environmental, and human impacts as well.
Past Plans
In most cases, past plans for a community will not
have considered the efects of future climate change.
However, they do provide background information on
related planning considerations such as capital investments, green infrastructure, stormwater, and transportation, all of which are systems that may be vulnerable
to climate-related hazards. Hazard mitigation plans,
often completed at the county level, are an important
resource for vulnerability planning. State emergency
management agencies maintain lists of approved
hazard mitigation plans, in addition to other guidance and resources that planners can consult. While
existing hazard mitigation plans may not consider
how climate change will alter future hazards, they do
include assessments of current areas of vulnerability, which will often be the most vulnerable in future
climatic threats. Hazard mitigation plans tend to be
broad in their approach, so local planners should seek
to supplement them with other information about
local conditions.
Vulnerability
There is a great deal of data not directly derived from
climate projections that can help planners assess
vulnerability. Local land-use maps, foodplains, and
demographic data are tools planners consult regularly that are valuable to vulnerability assessments. The
following are examples of data that may help planners
determine areas of vulnerability in their communities:
Flood Susceptibility

In areas projected to receive increased precipitation,
vulnerability to both riverine and urban fooding will
be major planning concerns. Floodplain maps are
a good source of data on vulnerability to riverine
fooding. Predicting how changes in rainfall will move
the boundaries of a foodplain is not possible for a
community planning process, but current Federal
Emergency Management Agency (FEMA) foodplain
maps are still a helpful and readily available tool. What
is currently delineated as a one percent annual chance
foodplain may, under future climatic conditions, be
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exposed to a higher annual chance of fooding, but
the currently delineated boundaries remain a helpful
tool for mapping vulnerability.
A more in-depth analysis for riverine fooding
considers the elevation diference between properties
and nearby base food elevations (BFE). The BFE is the
elevation to which food waters are expected to rise
during a one percent annual chance food. Properties
that are near foodplains can be at risk of fooding, especially if there is little diference between their elevation
and BFE. A vulnerability assessment can analyze this
risk through spatial analysis. For example, the analysis
could map properties within 1,500 feet of the foodplain
that have a base elevation that is within one foot or six
feet of BFE. Property elevation within one foot of BFE
may be an indicator of potential frst-foor fooding risk,
while property elevation within six feet of BFE may be
an indicator of basement fooding risk.
Urban fooding locations are less widely known.
Unlike riverine fooding, which is primarily infuenced
by proximity to a river, urban fooding is more directly
related to specifc site conditions, such as topography, impervious cover, drainage capacity, and hydric
soils. In the Chicago region, CMAP has created a food
susceptibility index for developed areas that uses
reported food locations and topographic, land cover,
and other data to determine the relative food susceptibility of communities in the region. Planners should
investigate whether similar resources are available for
their area. If not, any resources that document past locations of urban fooding, such as reports to municipal
government or calls to a 311 service, will be helpful.
Collecting information from stakeholders on areas
that experience fooding should be a focus of public
outreach and engagement if data is not available elsewhere. Public works and municipal engineering staf
may know of food-prone locations, and the general
public can provide anecdotal information through
surveys, interviews, and public meetings.
Temperature data

All areas of a community are not equally exposed to
increases in temperature. In areas with dense development, the urban heat island efect further exacerbates
extreme heat. In these areas, impervious surfaces—including roads, parking lots, rooftops, and other paved
surfaces—heat up during the day and remain warm
long into the night. In northeastern Illinois, CMAP
has created a dataset of land surface temperature
estimates that allows for relative temperature comparisons. Planners should investigate whether similar

resources are available for their area. If not, maps of
tree canopy, impervious surface, and open space and
green infrastructure will still be helpful in considering
vulnerability to extreme heat.
Location of critical infrastructure

Mapping critical infrastructure in relation to areas exposed to potential fooding or heat, for example, can
show where retrofts may be necessary to increase resilience. Planners should work with staf, ofcials, and
other stakeholders to identify critical infrastructure.
Commonly included facilities include heavily used
roadways, public transit facilities, emergency service
providers, water and wastewater treatment facilities,
electrical transmission equipment, and shelters.
Building data

Characteristics of buildings in a community infuence their vulnerability. For example, older buildings
may lack climate control or newer technologies that
moderate temperature and exposure to stormwater-related hazards. One example of a building characteristic that may be relevant to studying vulnerability
is whether a basement is used for living space. In areas
with fooding exposure, people living in buildings with
inhabited basements may be more vulnerable. Local
knowledge and research should inform the types of
building data planners seek for their assessments.
Demographics

Certain population groups tend to be more vulnerable
to a range of economic and environmental consequences due to their socioeconomic situations. Identifying the groups that are likely to be most vulnerable
to the impacts of natural hazards is crucial to planning

The key to integrating climate science into
local planning is to treat it like any other relevant planning topic; it should be discussed in
stakeholder engagement, researched in past
plans, and subjected to rigorous data analysis.
The steps discussed here will help planners to
establish climate change as a major issue for
a plan to consider, gather relevant input from
stakeholders, identify and analyze scientifc
data, and incorporate it into plan recommendations.
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for more resilient communities. Census data can reveal
where concentrations of older residents, households
with limited English profciency, or lower-income
households are located in a community. In some
regions, regional agencies and academic experts may
have identifed and mapped groups that are broadly
vulnerable to economic and environmental stresses
and shocks. Planners should investigate whether such
studies are available for their area.
INTEGRATING VULNERABILITY ASSESSMENT
INTO A LOCAL PLANNING PROCESS
To integrate a climate vulnerability assessment into a
local planning process, planners should introduce the
topic early and ensure it remains a prominent consideration throughout plan development. An efective
assessment includes consideration of past and current
conditions as well as projected future climate conditions, meaning it is relevant during existing conditions
analysis, community visioning, and plan development.
The vulnerability assessment can be a time-consuming efort. Beginning it early in the planning process
will allow for its fndings to be fully integrated into the
overall plan.
Scoping
The scoping phase of a planning process ofers an
opportunity to ensure that climate vulnerability will
be a topic a plan considers. Climate vulnerability may
not have been considered in a community’s previous
plans, especially older ones, so it may not be on the
radar of elected ofcials and staf. Stakeholders, including planning staf, should communicate that it will
be cheaper and less disruptive to plan for anticipated
conditions than to retroft or rebuild later. Climate
change remains a controversial topic in many jurisdictions; having a scope that explicitly states the importance of including it will help planners feel supported
by elected ofcials and municipal staf.
Research
The overall process of creating a climate vulnerability assessment is similar to most planning analysis,
combining qualitative stakeholder input and spatial
and quantitative data. While the specifc sources for
research in a particular plan should be determined by
planners familiar with the local context, some general
recommendations include:
Interviews and public outreach.

Planners should include climate vulnerability and

The waters of the Grand River settling in Grand Rapids, Michigan, following the city’s historic 2013 flood. (Source: WMRapids,
Wikimedia Commons)

natural hazards as topics to discuss with elected
ofcials, staf, residents, business owners, community
organizations, and other stakeholders. Interviewees
ofer local, anecdotal knowledge of past exposure
to climate-related hazards (e.g., locations outside of
delineated foodplains that experience stormwater
problems), identify areas of physical vulnerability (e.g.,
areas where infrastructure is old or inadequate), and
areas of social vulnerability (e.g., communities that
have not historically been engaged in planning and
investment decisions). These discussions can help
establish priorities that are not otherwise clear from
census and spatial data. For example, while mapping
analysis may show planners that a critical facility is
located in or near a foodplain, interviews with public
works staf can provide information on what retrofts
and adaptive measures the municipality has already
implemented to reduce the facility’s vulnerability.
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Spatial and Quantitative Data

While available sources will vary considerably depending on the community, data from national, regional,
state, and local sources will be useful to assessing climate vulnerability. As discussed in detail above, these
data sources will include climate data, infrastructure
data, and social and demographic data.
Mapping the various data sources discussed in this
guide is an important element of a vulnerability analysis
that allows one to “see” where they overlap, concentrate, or otherwise indicate areas of focus. Vulnerability
analysis relies on overlaying diferent datasets to see
where features of the built, social, and natural environments intersect with areas with exposure to natural
hazards. By overlaying potential food or heat exposure
with the location of broadly vulnerable populations or
the location of critical infrastructure, plans can show
priority areas for intervention. The specifc hazards or
critical infrastructure will vary by community, but the
principle of overlaying exposure and current conditions
will remain one of the best tools for identifying problem
areas or areas to investigate more closely.
The goal of a vulnerability assessment is not to
establish the exact location and severity of an impact.
The limited data that is available and the uncertainty
of climate projections makes pinpoint predictions
impossible. Instead, the goal of a vulnerability assessment is to consider projected impacts for the community’s larger region in the context of local conditions.
While experts cannot project precisely where fooding
will take place or how often, a sound analysis can
show that, given a projected increase in severe summer storms, more frequent fooding is expected, and
areas that are susceptible to fooding under current
conditions are likely to be the places that will be most
vulnerable to this increased exposure.
Integration

Planners can use the project scoping process to determine the best way to integrate a vulnerability assess-

ment into their planning process. The process should
be fexible, allowing ways to incorporate major fndings
from the assessment into the plan as fndings are made.
One model is to complete the assessment as a separate
document, to be included in the plan as an appendix.
The plan recommendations can incorporate the fndings summarized in the assessment, without bogging
down the plan itself with extensive discussion of climate
science. References to the fndings can be included in
the body of the plan as well, allowing the assessment
and overall plan to complement one another. For example, a natural resources chapter of a comprehensive
plan might recommend targeting green infrastructure
investments in locations where they can have the greatest impact, and the vulnerability assessment can include
detailed analysis of where ideal locations are.
CONCLUSION
Local plans present an important opportunity to boost
community resilience to climate change. The land use,
housing, transportation, economic development, and
environmental priorities that communities consider
through planning processes will be signifcantly afected by the impacts of climate change, making it essential to consider vulnerability in order to achieve the
community’s vision for its future. Rather than trying to
manage a separate planning process focused solely
on climate, planners can take advantage of ongoing
comprehensive, subarea, and capital improvement
planning processes as ways to integrate climate science and improve decision making.
Planners should seek to make the best use of
available climate data and literature. Perfect data with
high certainty and local specifcity is rarely available,
but there is sufcient data to help inform elected
ofcials, staf, resident, business owners, and other
stakeholders about trends and likely impacts. Integrating climate science into local planning strengthens
planning processes, providing a foundation for future
community action to increase resilience.
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B U I L D I N G C L I M AT E K N O W L E D G E A N D C A PAC I T Y
A broader strategy for climate change adaptation
and information integration requires a certain level of
local expertise, training, and funding. A common and
initially benefcial strategy is to turn to the internet
for data sources. However, as identifed by workshop
participants in APA’s climate roundtable events, the
availability of information doesn’t necessarily equate
to its usefulness in local planning. The sheer variety of
tools and resources can be mind-boggling, data may
be outdated or lack context, and potential avenues
for funding can be lost in a sea of search results. This
chapter outlines the means through which planners
in the Great Lakes region and the communities they
serve can build climate knowledge in order to realize
local adaptation goals.
BUILDING LOCAL CLIMATE CAPACITY
In 2017, the organization Adaptation Watch published a policy brief on the importance of building
capacity for adaptation to climate change. The
recommendations are focused on nations and large
corporations, but the principles outlined in the brief
also apply to community and professional capacity
building. The items below have been adapted from
the Adaptation Watch guidance for local planners,
practitioners, and their communities.
■■

■■
■■

■■

■■

■■

Develop and build upon the eforts of local institutions, agencies, and departments already engaging
in the production of climate information or in felds
related to climate and long-term resilience, such as
food hazard mitigation, stormwater planning, and
natural resources management.
Build staf capacity through professional development and training.
Commit to funding planning and implementation,
seek outside funding, or partner with local organizations and foundations that can fnance and support
local eforts.
Build a sense of staf, agency, and community
ownership of local climate information and its use
in planning.
Encourage networking, partnerships, experience
sharing, and collaboration among municipal
staf and between local, regional, state, and
federal agencies.
Identify and mainstream the use of specifc
web-based tools that aid local climate adaptation

■■

planning and climate science into planning.
Ensure that local staf and city departments are
trained and capable of continuing climate planning eforts begun or initiated by consultants and
outside experts.

Growing regional partnerships and building local
climate knowledge and expertise are achievable
goals for communities throughout the Great Lakes
area. The following sections provide guidance on the
regional organizations that can help to complement
local eforts, and sources of training and education for
planners seeking to grow local expertise.
Participate in regional and subregional networks
and organizations
As discussed throughout this report, regional networks are crucial to local climate adaptation eforts.
They help to bridge the information usability gap to
help communities overcome uncertainty, foster diverse networks of local practitioners, climate scientists,
and state and federal partners and agencies, and they
can be direct sources of data, training, and funding
opportunities for communities and local researchers.
In some instances they can even provide direct technical assistance in developing planning documents and
climate vulnerability assessments.
For planners in the Great Lakes area, there are a
few regional and subregional organizations that can
help planners and practitioners. These groups help
in often overlapping ways to bring training, technical
assistance, and data resources communities and local
practitioners. This is not an exhaustive list of all regional planning organizations but it is a good starting
point for municipalities and planners seeking to more
deeply integrate climate science and information into
local planning.
■■

Chicago Metropolitan Agency for Planning
CMAP is a regional planning organization in the
northeastern Illinois counties of Cook, DuPage,
Kane, Kendall, Lake, McHenry, and Will. CMAP’s
primary role is coordinating and implementing the
comprehensive plan for the region, and providing
technical assistance to communities. Chapter fve
of this report, which outlines a process for assessing
local climate vulnerability, is derived from CMAP’s
technical assistance to four Chicago-area commu-
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■■

■■

nities. CMAP has also developed a Climate Adaptation Toolkit which outlines climate change risks
and impact across a wide variety of sectors (such as
drainage, food protection, wastewater, roads, and
infrastructure) and practical steps that communities
can take to assess and adapt to their climate vulnerabilities. Though the toolkit is specifcally developed
for communities in the Chicago metropolitan area,
the included vulnerability assessment guidance,
and the projected impacts to people, communities,
and infrastructure are likely to be useful for planners
across the Great Lakes.
Great Lakes Integrated Sciences and Assessments
GLISA is the Great Lakes afliate of the NOAA
Regional Integrated Sciences and Assessments
Program. As discussed in the chapter three, GLISA
is a valuable Great Lakes-centric hub for climate
data, information, and capacity-building resources
focused on bridging gaps between local decision
makers and climate scientists and researchers.
GLISA features a wide body of case studies from
across the Great Lakes region, regional data on
long term climate trends and projections, guidance on the use of climate data in planning and
decision making, and tools to simplify the use of
climate data in planning and implementation. GLISA also ofers capacity-building grants to communities and organizations in the Great Lakes region.
Midwestern Regional Climate Center
The MRCC is a partnership between NOAA and the
Illinois State Water Survey that provides regional and
local data climate data to municipalities, organizations, businesses, and other stakeholders within the

GLISA’s Great Lakes Climate Divisions portal
outlines subregional climate data for the Great
Lakes. Since these subregional units share similar climate profles and local microclimates, the
associated data is likely to be far more useful
at the local scale. The focus on historic trends
over the last several decades helps to demonstrate how a warming climate and increased
precipitation are already afecting communities today. All data is easily downloadable in a
wide variety of formats for further analysis or
use in presentations or reports.

region. The MRCC is one of fve Regional Climate
Centers, and covers the states of Illinois, Indiana, Iowa,
Kentucky, Michigan, Minnesota, Missouri, Ohio, and
Wisconsin. Pennsylvania and New York, although
a part of the Great Lakes states, are covered by the
Northeast Regional Climate Center. The MRCC places
a heavy emphasis on data services, historical climate
trends, and the relationship between climate and
the agricultural sector. For planners and practitioners,
the MRCC is a valuable source of raw data (including
GIS data) on temperature, precipitation, drought, and
climate-related agricultural risk. The center also provides tools, research, and educational webinars on
climate trends, extreme weather risk, the interaction
between climate change and human health, and the
basics of climate change.
Professional education and training for planners
Professional education and knowledge building for
local planning staf is critical to growing overall community capacity for climate adaptation. The following
list is not exhaustive but does represent a sampling of
professional education resources for planners seeking
to increase their knowledge of climate change and
the use of climate science in local planning and implementation.
■■

■■

APA Learn
APA Learn is the American Planning Association’s
learning platform and targeted at APA members,
planners, and allied professionals. APA Learn is
focused on all areas of planning with approximately
400 courses, including recorded National Planning Conference sessions, webinars, topical series,
collections, and interactive learning opportunities.
APA Learn ofers a wide variety of climate-focused
courses such as tool walk-throughs, case studies,
and discussions of emerging research into climate
change and planning.
Planning Information Exchange
The Planning Information Exchange is a FEMA-sponsored webinar series developed by the
American Planning Association and the Association
of State Floodplain Managers to build partnerships
and improve communication between planners,
foodplain managers, and local decision makers on
the intersections between hazards, climate adaptation, and community resilience. In presenting
the actions of communities and practitioners from
across the United States, the webinars focus on
practical knowledge and capacity building to im-
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■■

prove the mainstreaming of hazard mitigation and
climate adaptation.
Security and Sustainability Forum
The Security and Sustainability Forum features
an expansive webinar series on the wide-ranging
impacts of climate change on communities, sectors,

and industries in the United States. These webinars
focus broadly across a wide range of topic areas related to climate change impacts, including resilient
infrastructure fnance, the use of climate science
in decision making, and the intersections between
human health, education, and climate change.
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MAKING THE CASE
Communicating the science of climate impacts and
gaining support for action can be difcult. This section will outline strategies for communicating climate
science and information, including how to make the
case for action to local ofcials and community stakeholders.
The strategies presented here may be useful for a
variety of scenarios for local planners, including:
■■
■■
■■
■■
■■

Presenting information on climate impacts in a public setting
Justifying the need for local analysis of future conditions to public ofcials
Gaining support for plan making and implementation from local elected ofcials
Communicating uncertainty of impacts
Making an economic argument for local adaptation
to stakeholders and ofcials

This information is partially adapted from Communicating Climate Change Adaptation: A Practical
Guide for Values Based Communication from ClimateOutreach.org.
UNDERSTAND YOUR AUDIENCE
Discussing climate change and accurately communicating its expected impacts can be difcult,
especially for local planners who aren’t experts in
climate science. Planners are uniquely suited to help
interpret climate information for an audience of
community groups, the general public, other municipal staf, and elected ofcials. As generalists, planners
often serve as mediators of complex topics for a wide
variety of potentially competing interest groups. Understanding how these groups relate to one another
and forging consensus is often critical to the daily
work of planning. These skills are crucial for communicating climate information and making the case for
long-term adaptation planning, implementation, and
funding.
Assessing the values and interests of your audience is a critical frst step toward determining the
format and content of planning documents, outreach
materials, and public statements. For example, consider how a climate-informed stormwater and green
infrastructure plan may be presented to a series of
local interest groups, and the type and format of information they may be interested in seeing.

■■
■■

■■

Environmental groups: Will expanding green infrastructure be a beneft to natural systems?
Taxpayers association: Will this infrastructure improve our score in the Community Rating System
and potentially reduce food insurance premiums?
City council: Will an investment in green stormwater infrastructure today reduce or moderate future
stormwater maintenance costs?

Think about how the values of your audience might
refect in the type and format of the information you
present to them. Anticipate the questions and concerns your audience may have, and tailor the information to highlight their primary areas of interest.
Beyond values or interest-based communication
techniques, consider your audience’s overall expertise
when discussing science or highly detailed technical
information. Think critically about the data and technical information needed to help your audience better
understand the issue at hand. For outreach materials
or presentations intended for a general audience,
focus on clarity, plain language, and the use of examples and images to illustrate more complex concepts.
Internal communication or collaboration within local
government may require a more technically informed
approach. For example, a proposed set of infrastructure design guidelines that integrate future stormwater conditions and will require input from public works
staf will be expected to include more complex information and a robust understanding of the data.
BUILD ON WHAT WORKS
Plan recommendations and proposed projects that
are informed by climate science often have a wide
variety of co-benefts. Even plans and projects that aren’t informed directly by future climate projections or
conditions can help to advance long-term adaptation.
For planners in communities with elected
officials who don’t accept the science on climate
change causes or impacts, there are still a wide variety of tactics to employ to build upon the success
of proposals, projects, and plans that aren’t focused
on climate adaptation, but still have adaptation
co-benefits. This strategy is likely to be beneficial to
planners in communities where climate adaptation
isn’t a priority, or in communities for which planners
and local officials want to begin building support
for adaptation.
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Tactics for building upon other local successes
include:
■■

■■

■■

■■

■■

Study your local hazard mitigation and emergency
preparedness plans for sources of data and information on natural hazard impacts.
Research local plans and policies to assess community priorities on things like stormwater management, fooding, and food protection.
Identify plan recommendations on topics related to
parks and open space, green infrastructure, hazard
mitigation, public health, and air and water quality.
Identify recent or ongoing projects for which you
think adaptation to future climate conditions may
be a co-beneft. This can include things such as
green infrastructure projects intended to ease
fooding or reduce runof, local eforts to preserve
wetlands, and policies or regulations to require
bufers between private development and natural
open space, etc.
Develop strategies to build upon and continue to
advance these plans, policies, and regulations with
local champions, other public ofcials, and community stakeholders.

Building upon successful initiatives that have
adaptation co-benefts can allow planners to further
adaptation goals even in the absence of strong local
leadership on climate issues, sources of climate data,
or support for climate adaptation planning and implementation. While a robust acknowledgment of the
need to plan for climate change and its impacts would
be ideal, planners can still work to advance adaptation goals through complementary means that enjoy
broader community support.
OVERCOME PSYCHOLOGICAL DISTANCE
It is difcult to identify a direct causal link between
specifc storms or weather events of today and climate
change. Nevertheless, communities in the Great Lakes
will likely contend with more regular and more intense
outbreaks of extreme weather in the future. Severe
weather in the form of record foods or extreme heat,
therefore, can be used as touchstones for potential
future conditions. They can provide planners with real
on-the-ground information about what future impacts to the community might look like and can help
to ground the uncertain future in the experiences of
residents and community stakeholders.
For planners, data gathered following a series of
record foods can be useful illustrations of longer-term

Recent storms of record for which residents,
stakeholders, and local elected ofcials have
direct experience can be both a powerful motivator for local adaptation and a benchmark to
be used alongside climate data projections to
illustrate future conditions.

climate change impacts. In the context of a plan or series
of outreach materials, they can serve as a benchmark for
what future events may match or exceed in intensity.
Extreme events can also be a powerful means
for overcoming climate uncertainty among residents, local policy makers, and elected officials.
Specific extreme weather events may be difficult
to ascribe to climate change, but the outbreak of
more extreme weather in the future is likely. Local
planners may not be able to predict when particular storms of record might occur in the future,
but they can point to projections of how powerful
future storms might be, and the decades in which
they can be expected. Grounding projections for
the future in the events of today can be a powerful
tactic in overcoming the psychological distance of
climate change and its impacts.
MAKE THE ECONOMIC CASE
Planners should be prepared to make a strong economic case to elected ofcials and other decision
makers for the use of climate science in local planning.
The cost of adaptation is a major dilemma for some
communities. Adapting to potential future climate
impacts or fnding the funding for an in-depth climate
vulnerability assessment may not be seen as a priority.
A commitment to climate adaptation and the use of
climate information in local planning and implementation requires money that could potentially be spent
on more immediate needs.
The three preceding strategies are already a
helpful bridge toward making a strong economic case
for climate adaptation and the use of local climate
information. Understanding the values and interests
of elected ofcials is critical to determining the degree
to which a strong economic argument may be necessary. Building upon prior successes can be helpful
in connecting existing locally funded priorities with
future climate eforts. Overcoming the psychological distance is similarly critical in gaining support for
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Making the Case with Naturally Resilient Communities

Naturally Resilient Communities is an initiative led by The Nature Conservancy to promote the role nature-based solutions can play in helping reduce food risk for communities while providing other benefts,
such as improved water quality, enhanced recreational opportunities, and wildlife habitat—all of which
positively impact local economies. Local elected ofcials and other decision makers are among the primary audiences for this tool. Its features:
■■

■■
■■
■■
■■

Enable end users to be able to understand and consider the suite of nature-based infrastructure options
available at given locations based upon the type of issue to be addressed (e.g. stormwater, fooding, or
erosion control/reduction).
Describe how projects, such as wetland and riparian-area restoration, can be used to address fooding
issues facing these communities.
Provide an understanding of the ability of natural infrastructure to contribute to reducing risks and to
provide a suite of other benefts.
Provide real-world examples of success stories related to the implementation of natural infrastructure
projects.
Broaden the understanding of when such projects may be appropriate so they can be considered as part
of the many regular and ongoing planning and project development activities communities undertake.

The guide also includes a collection of case studies that further articulate key steps in the process of
developing natural infrastructure projects, identify specifc types of natural infrastructure applications that
can be implemented in a diverse set of geographies (e.g., wetland restoration), address a specifc set of
impacts (e.g., riverine fooding in industrialized waterfronts), or serve as iconic stories that create a compelling and memorable narrative around the use of natural infrastructure.

climate adaptation and climate information as nearterm priorities that require funding. The areas of focus
below are especially well suited to crafting a strong
economic case in plans and materials. Each of them
could be addressed in the context of an underlying
climate vulnerability assessment.
■■
■■
■■

■■

Identify risks to city-owned property, buildings, and
infrastructure.
Identify existing assets with long-term co-benefts
to reducing climate change risks.
Evaluate the impact of rising food insurance rates
on home owners, and any secondary impacts on
the local cost of living.
Identify risks to major local employers, especially in

■■

industries such as agriculture, tourism, recreation.
Assess the spatial implications of long-term food
risk on local business districts and downtowns.

Making the case to stakeholders and elected
ofcials for the use of climate information in planning
and the short- and long-term benefts of climate
adaptation can occasionally seem daunting. However,
understanding community values, building upon prior
successes, overcoming the psychological distance of
potential future conditions, and assessing the costs
of inaction have long been characteristics of efective
planning. With these strategies in mind, planners can
help to ensure that the communities they serve are
prepared for future climate risk.
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LO O K I N G A H E A D
Integrating climate information into local planning
can be a complex undertaking, especially for understafed and under-resourced communities. This guide
was developed to help planners in the Great Lakes
region better contextualize climate information and
to outline a few critical ways in which this information can be integrated into local plans. Dealing with
uncertainty, fnding the critical points of intervention,
assessing overall vulnerability, building local knowledge and capacity, and ultimately, making the case to
the community and local decision makers, are some

of the primary barriers to efectively using information
on future climate conditions in local practice. In the
Great Lakes region, where climate issues may seem
less pressing when compared with coastal communities grappling with sea level rise and more intense and
frequent coastal storms, these barriers can be especially difcult to overcome. We hope this guide charts
a path forward for planners and the communities they
serve to develop a contextual framework of their own
to efectively integrate climate information into their
local planning processes.
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