STEP

2

Assess Past and
Future Trends
YOUR GOAL
Develop a common understanding of climate change
and other local trends that is data-driven and specific
to your region and community. This information
will serve as the foundation of your community’s
efforts to create its Climate Resilience Plan.

Task 1:	Gather Information About Historical
Climate Trends and Future Projections
Task 2: Create a Climate Trends Primer
Task 3: Create a Community Primer
Task 4:	Develop an Electronic Presentation of the Primers
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S U M M A R Y
In this step you and the Task Force will
gather the most recent climate projection
information available from scientific
models. You will also gather information
on ecological and socioeconomic
conditions within your community to better
understand demographics, economic
drivers, health impacts, ecosystem services,
and other issues. These two different, but
complementary, sets of information form
the foundation of your effort to identify
climate change vulnerabilities. Climate
information comes from the most up-to-date
climate change models and data, as well as
Traditional Knowledge, where available. The
community overview compiles information
about important trends and stressors from a
variety of credible sources.
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The Climate Trends Primer developed in this step
serves two purposes: (1) it acts as a communication
tool to help people understand why the community
needs to work on building resilience, and (2) it feeds
directly into the Vulnerability Assessment (Step 3).
The Community Primer ensures that there is a basic
and common understanding of the economic and
social trends already affecting local residents.
This data collection step can be one of the most intimidating tasks in the resilience planning process.
You are not expected to know any of the technical
details we will explain in this step. If you feel comfortable with data and model outputs, you can tackle this step with the information we present here.
If you are not comfortable with technical data,
you might consider convening small groups of experts—one for each of the subjects (climate, socioeconomic, and natural system trends). These groups
can help you find and decipher the information that
you need, and possibly even draft the primer.
If you convene expert subgroups, do the climate
trends subgroup first so that the remaining two
(socioeconomic and natural systems) subgroups
will have the information from the Climate Trends
Primer when they do their work. If you go forward
on your own, it is important to have one or more
experts review each primer before you finalize it to
ensure that you have drawn appropriate conclusions
from the data and information you have gathered.
Many communities find that it is simply easiest to
hire this piece out. Data availability and the speed of
analysis has improved greatly over the last few years,
so it is no longer prohibitively expensive to get cus-
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tomized climate projection data for your planning
area. If you decide to hire it out and need to issue an
RFP for it, Appendix B has information about what
is helpful to include in a RFP for climate projections. Since this information is useful for a variety
of applications, including emergency management
and natural hazard mitigation planning, it may be
possible to establish funding partnerships with mu-

Options for Creating a
Climate Trends Primer
D
ownload information from a state data portal

if it exists for your state
D
o it yourself using the resources in this guide
R

ecruit a small group of local experts from

universities, government, or nonprofit
organizations to create it for you
H
ire out for expert assistance

nicipal departments to cover the costs of your projections. Local industry is another potential funding
source, especially if they are interested in integrating
the climate information that will result from such
an investment into their business planning.

It is also reasonable to get started using more general regional information available through the 4th
National Climate Assessment and the Climate Resilience Toolkit, especially if you have limited technological capacity and do not have the resources to pay
for any assistance. You can always add to what your
community knows about its likely future climate
conditions later if funding comes available.

Historical trends are a powerful tool for
communicating because they reinforce
people’s lived experience in the context
of climate change.
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Task 1: G
 ather Information About Historical
Climate Trends and Future Projections
People get information on climate change from a variety of sources: online, through the media, from schools
and organizations, from published reports and papers, and elsewhere. Even among people who see themselves as well-educated on this important topic, there can be widely different ideas about what climate change
means for the future, especially in a specific locality. It is important to ground the resilience planning process
in established science and facts about climate change trends and projections so that the Task Force and all
participants have a common understanding of the trajectory, magnitude, and certainty of climate change
at the local level. In the following pages, we identify the information you will need to gather to develop the
Climate Trends Primer.

Historical Climate Change Information and Data
Climate change has already progressed significantly,
and many changes are being felt around the globe.
Therefore, it is helpful for the Task Force and workshop participants to learn what types of changes
have already been documented for their area. Often,
these data simply corroborate the changes that
people already recognize based on their personal
experience. This is especially true in tribal communities where the experience of elders is based on
Traditional Ecological Knowledge (evolving knowledge acquired by indigenous peoples over hundreds
or thousands of years) and in other communities
where several generations have lived in close relationship with the land.
Historical trends are powerful for communicating
about climate change because they are based on
actual data measurements, rather than modeling.
Many non-scientists distrust climate models, but do
trust data drawn from observations and the trajectory that they indicate for the future.

regular basis (about every 2–4 years). Some offer
online data summaries that you can download.

Data availability varies significantly in different
regions. Most states have a state climatologist, so
we recommend that you talk with them to find out
what information is available for your community.
Many states put out a climate change report on a

This data collection step can be especially intimidating if you are not technically trained. If that is
the case, consider reaching out to the local university or scientific community for technical assistance.
If you are not sure who to talk with, ask your state
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WHAT IS THE DIFFERENCE BETWEEN
CLIMATE AND WEATHER?
Weather is what you feel every day. The weather can
change from moment to moment. Climate is the average
weather over a long period of time. For climatologists, this
is usually 30 years.
      As the saying goes, “If you don’t like the weather,
         wait 10 minutes. If you don’t like the climate, move.”
Bigstock / Richard Peterson (umbrella); Buppha Wut

climatologist to suggest some people who might be
interested in helping you with this step. Below, we
offer some basic information to get you started.
First, start by collecting information on global
and regional trends, such as observed changes in
temperature, indicators of warming, precipitation trends, and carbon dioxide (CO2) concentration over hundreds to thousands of years. The
U.S. 4th National Climate Assessment is a good
source of information and messaging. The Climate
Science Special Report to the 4th National Climate
Assessment includes information on the science of
climate change as well as global trends.
Some of the variables that may be of interest to your
community include changes in:


Temperature




Precipitation




Snowpack




requency of extreme events, such as heat
F
waves, flooding, hurricanes, tornadoes, etc.



Frequency, extent, or intensity of wildfire




Length of wildfire season




Number of nights below freezing




Length of frost-free period




Permafrost stability (in northern regions)


All of these variables will need to be compared to what
was measured in a historical period. However, different
scientists use different historical periods to assess longterm change. While there is no right or wrong historical period to use for the comparison, it is important
to always report the historical period that was used, so
that accurate comparisons can be made.
The 4th National Climate
Assessment has information
and graphics on historical
change for large swaths of
the U.S. While it is always
better to have more localized
information, these reports
can provide regional trends
if localized data is not
available.
You can get to this information on the 4th National
Climate Assessment website. Within the report, go
to the “Regions” section, and select your region.
You will see that historical trends are discussed, and
that there are maps or graphs embedded throughout, which you can also download. Note there are
also chapters in the National Topics section on
Agriculture and Rural Communities, and Built
Environment, Urban Systems, and Cities that may
be of interest. Be sure to identify all sources of information you gather as it will be important to cite
those sources in the Climate Trends Primer.
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Future Climate Change Projections
There are many online tools that allow users to map
Most projections of future climate trends are based
or graph the data without data processing expertise.
on the use of global climate models (GCMs),
which are developed by many leading scientific
Climate change projections depend heavily on an
institutions and organizations around the world.
unknown variable—the amount of greenhouse gas
The main scientific body that vets these models is
emissions that people will continue to release to the
the Intergovernmental Panel on Climate Change
atmosphere. For community planning, we recom(IPCC). The many models have different assumpmend that you include one set of projections that
tions and input variables, resulting in quite varireflects the current trajectory
able output among models. The
that the world is on (RCP 8.5 is
variation, however, is normal in
Why “projections”
a good option), and, if possible,
modeling and not unique to cliand not “predictions”
also include a lower emissions
mate models.
or “forecasts”?
trajectory that assumes counClimate change “projections”
tries shift to clean energy and
We use models frequently in
depend heavily on an unknown
store more carbon in forests and
local decision-making provariable – the behavior of peoagricultural lands (RCP 4.5 is a
cesses. Economic models, popuple. If people reduce emissions
good option).
lation growth models, ecological
of greenhouse gas pollution, for
models, and wildfire models, for
instance, the “projections” are
By planning for the current
instance, are incredibly valuable
different than if people continue
with high emissions. Rather than
emissions trajectory (RCP 8.5),
in informing our planning proa single best “prediction” based
resilience strategies will be based
cesses, and yet there is always a
on known data values, there are
on realistic projections. However,
large component of variation
many possible “projections” that
many of the vulnerabilities are
and uncertainty.
depend on human behavior.
likely to be so severe that people
will begin to ask how to reduce
It is good to always look at a wide
the overall magnitude of change. Thus, it is worthrange of models to see how much agreement there
while to also provide insights into how the future
is among them, as well as how much disagreement.
will look if we take collective action to substantially
Generally there is more certainty associated with
reduce greenhouse gas emissions (RCP 4.5).
model results when several or most of the models
agree. For instance, all models agree on warming,
Output from older models is based on emissions trabut there are more discrepancies in certain locations
jectories (A2 and B2, for example) rather than RCPs.
about whether precipitation will increase or decrease.
It is ok to use these data if newer data are unavailA grouping of many models is called an “ensemble.”
able. In most areas and for most variables, however,
newer data are available and should be prioritized. It
These global models result in spatial data at very
is useful to keep a spreadsheet of data variables and
large scales, which is then “downscaled” to account
sources as you identify different sources and studies.
for local and regional topography and dynamics.
Consulting with a climate change scientist and/or the
Downscaled data have become readily available, yet
Climate Adaptation Science Center for your region
processing the data still takes quite a bit of expertise.
can speed up this process.
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Representative Concentration Pathways (RCPs)
The IPCC adopted four greenhouse gas emissions pathways that drive the global climate
models. These pathways assume different levels
of emissions and result in different magnitudes
of warming and climate change over the long
term. Each of the RCPs is shown below, as well
as the average global temperature change that
would result from that pathway. It is important
to note that warming at the local level, in the
U.S., is expected to be much higher than the
global average because of the high latitude.

Determining what types of data to include in your
climate change projections depends on many factors. Generally, the resources, geography, economic
drivers, and populations in your community will
determine your choices. For instance, in an agricultural community, the number of days below freezing, as well as the length of the frost-free period,
could be important to consider. In mountainous
or northern regions, local residents and ski resorts
may want to know about the projections for change
in snowpack. Snowpack is also important for water
storage in many parts of the U.S.
Different communities can have very different tolerances for extreme conditions. Communities that are
already used to high heat may be more concerned
about temperatures over 110° F, while communities

A NOTE ABOUT DATA SOURCES:

Average global temperature change (°F)
Mean (and likely range)
RCP

Mid-century
(2046–2065)

Late-century
(2081–2100)

2.6

1.8 (0.7–2.9)

1.8 (0.5–3.1)

4.5

2.5 (1.4–3.6)

3.2 (2.0–3.7)

6.0

2.3 (1.4–3.2)

4.0 (2.5–5.6)

8.5

3.6 (2.5–4.7)

6.7 (4.7–8.6)

that have not experienced heat issues in the past can
be negatively affected by temperatures as low as 80° F.
Studies show that more people die during heat waves
when temperatures remain hot overnight. Therefore,
nighttime temperatures over 85° F are often considered. When considering changes in precipitation,
communities that are normally quite arid may experience severe flooding with relatively small amounts
of precipitation as compared to areas that experience regular downpours. For those communities
signed onto the Covenant of Mayors for Climate and
Energy, it is important to collect data in support of
their reporting structure for climate change adaptation. The Covenant of Mayors has a list of 29 climate
hazards that partner Cities must address, including
heat waves, fog, ocean acidification, inundation, vector-borne disease, and many others.

BE CAREFUL where your information comes from! As we all know,
the issue of climate change has become politicized, and many internet sources provide misleading information
and graphics meant to influence people’s views on the issue. It is important to stick to reliable scientific sources,
such as federal or state government agencies (NOAA, EPA, state climatology offices, others) or major universities
(the University of Alberta, for example, provides downscaled climate model data). Some NGOs offer climate
data portals and tools as well, but be sure they come from a science-based and reputable NGO.
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Some potential climate variables of interest include:


Temperature change


STEP



Change in length of frost-free period




Hydrological variables


•A
nnual, seasonal, and monthly can all be
important
•D
aytime versus nighttime temperatures


Percent change in precipitation

•A
nnual, seasonal, and monthly can all be
important



Percent change in snowpack




hange in frequency of extreme events,
C
such as heat waves, flooding, hurricanes,
tornadoes, etc.



Change in the number of nights below freezing
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•
Stream flow, runoff, and drought stress, for
instance
Some potential physical and ecological variables of
interest include:


hange in frequency, extent, or acreage of
C
wildfire and dispersion of wildfire smoke



Change in length of wildfire season




hange in the dominant type of vegetation
C
(coniferous forest, mixed deciduous, grasslands, etc.)
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A NOTE OF ENCOURAGEMENT:

You don’t need to be a climate scientist to complete this step of the
process. At the very minimum, read through the section of the 4th National Climate Assessment specific to
your region. Ask someone at a local University or state or federal agency to discuss it with you and answer any
questions you may have. Natural resource scientists and managers are well-versed on climate change and can
help you. Once you write up the Climate Trends Primer, ask them to review it for you, but emphasize the need to
keep the language simple and appropriate for non-scientific audiences. The staff and scientists at Climate Ready
Communities are also able to help with this step. It may sound daunting at the outset, but the most important
thing is to do the best you can with what is available so you can get to the rest of the planning process.

Geos Institute | Climate Ready Communities



hanges in distribution of individual crops
C
or species, modeled using climate envelope
models or other approaches



Changes in plant hardiness zones




hanges in coastal habitats, such as marsh,
C
beaches, bays, etc.



oastal erosion and inundation from
C
sea level rise



Permafrost stability


A common format for reporting climate change
projections is to compare the historical period of
1961-1990 with two different future time periods
(eg. 2031-2060 and 2071-2100), each averaged over

OUTPUT
 A thorough
understanding of
historical and likely
future changes in
climate variables in
your area based on
information compiled from reliable
and up-to-date
sources.
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30 years. This approach, however, is not standardized, and many datasets come in other formats. They
are all valid approaches, but it is important to report
the specific time frames used for both the historical
period and the future time periods. While averaging
over a 30-yr. time period is the accepted approach to
measuring climate (rather than weather!), it is also
useful to look at year-to-year variability and trajectory. If annual data is available, graphing temperature and/or precipitation over time can show you
whether there is an expected increase in extremes,
as well as the annual rate and trajectory of change.
It important to note, however, that data for a single
year is NOT a prediction of that specific year’s climate conditions.

RESOURCES
A current list of resources is available on the Climate Ready Communities website:
https://climatereadycommunities.org/resilience-resources/

General Resources
CalAdapt provides a view of how climate change might affect California. It includes tools,
data, and resources to conduct research, develop adaptation plans and build applications.
http://cal-adapt.org
Climate Central surveys and conducts scientific research on climate change and informs
the public of key findings. Their scientists publish and their journalists report on climate
science, energy, sea level rise. www.climatecentral.org
Climate Watch is a program of the World Resources Institute. Climate Watch offers open
data, visualizations and analysis to help policymakers, researchers and other stakeholders gather insights on countries’ climate progress. http://www.wri.org/our-work/project/
climatewatch
Global Covenant of Mayors for Climate and Energy is the world’s largest movement for
local climate and energy actions, covering over 7,000 local and regional authorities over
57 countries. Participating communities are required to track and report progress on both
reducing greenhouse gases (mitigation) and preparing for climate change impacts (adaptation). https://www.covenantofmayors.eu
Scenarios Network for Alaska and Arctic Planning (SNAP) (University of Alaska at Fairbanks)
provides data, tools, expertise, and collaboration opportunities to develop and communicate
scenarios of potential conditions in an evolving climate. https://www.snap.uaf.edu
Sea Level Rise Viewer (NOAA) provides information and visual data on coastal flooding,
erosion, infrastructure vulnerability, and other variables, for the entire contiguous U.S.
coastline. https://coast.noaa.gov/slr/
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Union of Concerned Scientists is a network of over 20,000 scientists and technical experts advancing science-based
solutions for a healthy planet and safer world. www.ucsusa.org/our-work/global-warming/science-and-impacts/
global-warming-impacts#
U.S. Climate Resilience Toolkit (USGS and other agencies) allows users to explore maps and graphs of historical and
projected climate trends for any county in the contiguous United States. View data by topics to see how climate change will
impact things you care about. https://toolkit.climate.gov
U.S. Climate Adaptation Science Centers (US Geological Survey) are located in eight regions throughout the United States:
Alaska, Pacific Islands, Northwest, Southwest, North Central, South Central, Northeast, and Southeast. https://casc.usgs.gov
U.S. 4th National Climate Assessment offers national and regional climate trends as well as common vulnerabilities experienced in different regions due to changing climate conditions. https://nca2018.globalchange.gov/

Traditional Ecological Knowledge
Traditional Ecological Knowledge Handbook: A training manual and reference guide for designing, conducting, and
participating in research projects using traditional ecological knowledge. Alaska Department of Fish and Game, Division of
Subsistence. http://www.subsistence.adfg.state.ak.us/techpap/rp97052b.pdf
Guidelines for Considering Traditional Knowledges in Climate Change Initiatives. Climate and Traditional Knowledges
Workgroup. http://climatetkw.wordpress.com/

Resources for those with technical training
Climate NA (University of Alberta) provides baseline and future climate projections data for all of North America. These
are raw data files for those with GIS and data processing capabilities. They are also available on DataBasin, hosted by the
Conservation Biology Institute. https://sites.ualberta.ca/~ahamann/data.html
MC 1&2 Dynamic Vegetation Model on DataBasin has output describing the future distribution of dominant types of vegetation across the U.S. The model simulates the dynamics of lifeforms rather than species, (including evergreen and deciduous needleleaf and broadleaf trees and shrubs, C3 and C4 herbaceous grasses, forbs and sedges) as they respond to both
climate change and increasing atmospheric CO2 concentration.
https://climate.databasin.org/galleries/18202c2bb41f4b0ab9b6ddd3a4531ef8
Template for Assessing Climate Change Impacts and Management Options (TACCIMO)(USDA Forest Service) is a webbased information delivery tool that connects climate change science with forest management and planning needs. It is
currently expanding to include information on agriculture, rangeland, and livestock planning as well. Science content in
TACCIMO consists of findings (text quotations and figures) from peer-reviewed climate change literature.
https://www.fs.usda.gov/ccrc/tools/taccimo

Annual Support subscribers
Template: Data collection checklist
Subscriber resources for this task are here.

Other Services (available with or without a subscription)
Development of Climate Trends Primer including compilation and assessment of available climate information
Blocks of consulting time to:
   answer questions and explain concepts
   help you find resources on specific variables (such as stream flow or wildfire)
    help you find local experts on specific topics
Other Services are here
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Task 2: Create a Climate Trends Primer
By compiling the information collected in Task 1 into a
short (less than 10 pages) and relatively simple report, you
will set up your Task Force and workshop participants for
quick learning and a common understanding of climate
change. This report should be written in language accessible to scientists and non-scientists alike. Use graphics,
such as maps or graphs, to illustrate the likely changes that
are projected.
The climate change primer should also have a 1-page
Executive Summary that can be referred to quickly during
the Vulnerability Assessment process and used in outreach
efforts. A suggested outline is shown below.

EXAMPLE: Climate Trends
Primer Outline
A. Executive Summary
B.	Introduction
C. Purpose
D. Climate change data and models
E. Global Trends
 Historical
 Future Projections
F. Regional and Local Trends
 Historical
 Future Projections
G. What it Means
H. References

Bigstock / wernerimages
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A. Executive Summary/Handout

B. Introduction

Create an Executive Summary that provides a quick
overview of the entire report, and can also be used
as a stand-alone handout for outreach. A simple
bulleted list of historical and likely future trends
can be useful, and can show up or down arrows
to quickly demonstrate the expected direction of
change. Just show the most relevant and/or meaningful trends in the Executive Summary. Provide a
short written overview of the issue, the reason for
the project, and historical and future changes. Be
sure to reinforce that communities can take action
to reduce the impacts. It is often easiest to write this
last by pulling information from each of the following sections.

Your introduction to the Climate Trends Primer
should describe the seriousness of the problem,
as well as the need and ability to address climate
change at the local level. The introduction should
create a positive vision for how your community
can become resilient and prepared for climate
change, but also emphasize (to the extent possible
in your community) that reductions in greenhouse
gas emissions are needed to reduce the overall magnitude of change (i.e. both adaptation and mitigation are needed). It is important to maintain a
balance between communicating the magnitude of
the problem accurately, while also remaining hopeful that you can create a positive future.

The Climate Trends Primer is a short overview of
the latest science and projections, specific to the
planning area, that you will use to identify community
vulnerabilities and develop resilience strategies.

CC0 http://maxpixel.freegreatpicture.com
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C. Purpose
Describe the purpose of both the Climate Trends
Primer and the overall climate resilience planning
project. The Climate Trends Primer is a short overview of the latest science and projections, specific
to the planning area, that you will use to identify
community vulnerabilities and develop resilience

strategies. Climate resilience planning is most often
carried out with the purpose of creating sustainable
communities that are able to withstand and respond
to disruptions and change in positive ways that protect people, property, and nature.

D. Climate Change Data and Models
The section on data and models should describe the basic phenomenon of climate change, as well as the
abundance of data that help us track changes in the atmosphere. It is useful to communicate uncertainty in
model projections so that people feel more comfortable about using information from climate models in
planning for the future.
An example introduction on uncertainty might say something like this:
All models have uncertainty because complex processes are simplified and assumptions are made about how
the Earth’s processes work. Therefore, different models show different trends in future climate. How much
they agree or disagree with each other gives us information about uncertainty. The uncertainty is similar to
that associated with other types of models that we use every day to make decisions about the future, including
economic models, population growth models, and ecological system models.
Much of the data on future trends in this report are compiled from an “ensemble” or average across many
Global Climate Models, which have been adjusted or “downscaled” from the the global scale (coarse) to local
scales (fine) using climatological data that reflects variation across the local landscape. When ensembles are
used, it is important to understand the range of variation among the different models, as it can be quite
great. In general, precipitation projections are associated with higher uncertainty (i.e. more variation among
models) while temperature projections are associated with lower uncertainty. Also, short to medium-term
projections have lower uncertainty than long-term projections.

Decisions that are made without considering climate change inherently assume continued historical climate
conditions (a basic assumption in most planning processes). Because we know that the climate is already
changing and is expected to continue to change, we know this assumption is false. Operating under this incorrect assumption can lead to failed policies and missed goals. Responsible planning for the future requires the
use of the best climate projections available.
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E. Global Trends
Sometimes it is useful to start at the global scale and
work your way down to the local scale. Global trends
in climate change can be communicated in a few
short paragraphs, with additional graphs or maps.
Historical – Some of the important global trends
to include in your Climate Trends Primer include
observed changes in global average temperature,
indicators of warming, global precipitation trends,
and comparisons with temperature and carbon
dioxide (CO2) fluctuations over the last 1,700 years.
This section should be short and straight to the
point. While it is important for people to understand how fast and unusual recent human-caused
warming is compared to Earth’s prior cycles, it is a
tangent to the work at hand. It is important to touch
on the global issues, but keep the information and
discussions focused on local trends and building
resilience.
Future Projections – Provide just a few sentences
on global projections, and perhaps a simple graph
showing the different emissions pathways and their
projected warming trajectories. Providing additional information on global sea level rise and the
potential for displacement of coastal communities
may also be important depending on your location.

F. Regional and Local Trends
Resilience planning depends on a sound understanding of ongoing and future climate change at
the regional and local level. Because of the diver-

sity of backgrounds of the workshop participants
in Step 3, it is important that this information is
presented in a concise and informative manner
without using technical jargon or complicated
graphs. Climate change projections are the basis
for the Exposure component of your Vulnerability
Assessment (see Step 3), so it is important that you
compile as much information as possible and communicate it effectively.
Historical – Provide an overview of historical
trends, including long-term changes in average
temperature, precipitation, frequency or magnitude of extreme events, sea level, streamflow, ocean
chemistry, and/or wildfire. Additional variables may
be locally relevant as well. Simple graphs or maps
help to communicate trends. This is the place to
include any Traditional Ecological Knowledge if it is
available for the planning area. This type of knowledge should be presented side-by-side with available science.
Future Projections – Provide an overview of projected future trends, including as many of the same
variables as you used for the historical period as
possible. For consistency, try to use the same set
(ensemble) of climate models, emissions pathway
(RCP) and time frames for as many of the variables
as possible. When different climate variables come
from different sources, however, you may have little
choice, and providing as much data to inform the
decision making process is more important than
consistency among models. It is important to always
document information and data sources.

Touch on the global issues related to climate change,
but keep the information and disucssions focused on
local trends and building resilience.
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G. What it Means
Include a short summary of what the climate model
projections and Traditional Ecological Knowledge
mean for your local region, ecosystems, populations,
and resources. The 4th National Climate Assessment
and state level climate assessments provide discussions on the likely impacts of climate change on
fish and wildlife, specific ecosystems and waterways, coastal infrastructure, industries such as ski

resorts, agriculture, or forestry, and other important resources or populations. More regional or local
reports are available in some areas, but are not common. Provide a short overview (one page at most)
within the Climate Trends Primer about why climate projections matter at the local level. Workshop
participants (in Step 3) will help to further identify
specific local impacts based on their expertise across
different sectors.

GraphicStock

TIPS FOR SUCCESS

Don’t get bogged down in local studies on very specific topics, unless they are
directly relevant to your effort. In the upcoming workshops, experts will help to expand on the information in the Primer, so not everything is needed at this time. You may even want to update it as the process
unfolds.
Get help if you need it! Don’t be shy – there are many people well-versed on climate change who can
help you.
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OUTPUT
 A concise and easy to
read Climate Trends
Primer that includes
information specific
to the local area and
a 1-page Executive
Summary that can be
used as a handout.
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RESOURCES
A current list of resources is available on the Climate Ready Communities website:
https://climatereadycommunities.org/resilience-resources/

General Resources
U.S. 4th National Climate Assessment offers national and regional climate trends
as well as common vulnerabilities experienced in different regions due to changing
climate conditions. https://nca2018.globalchange.gov/
State level climate trends reports are available for many states.
Below are a few examples, but see our online resources for a current list.
   California – http://www.climateassessment.ca.gov
   Colorado – https://wwa.colorado.edu/climate/co2014report/
   Oregon – http://www.occri.net/media/1042/ocar3_final_125_web.pdf
   New York – https://nyclimatescience.org/resources/resource::1338
    Vermont – http://vtclimate.org
Sample Climate Trends Primers can be found at
https://climatereadycommunities.org/other-services/climate-projections/.
Projection reports can offer ideas for your Climate Trends Primer and can be found
at: www.climatewise.org/projects.
Tribal Resources and Traditional Ecological Knowledge
Northern Arizona University’s Institute for Tribal Environmental Professionals –
http://www7.nau.edu/itep/main/tcc/
University of Oregon’s Tribal Climate Change Project –
https://tribalclimate.uoregon.edu/

Annual Support subscribers
Template: Climate Trends Primer – Detailed Outline
Subscriber resources for this task are here.

Other Services (available with or without a subscription)
Development of Climate Trends Primer including compilation and assessment of
available climate information
Blocks of consulting time to:
    answer questions and explain concepts
    review your draft Climate Trends Primer
Other Services are here
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Task 3: Create a Community Primer
The current status and trends associated with both socioeconomic
and natural systems are a key component in determining how
climate change will progress and what the vulnerabilities are for
your area. The Task Force and workshop participants need to have
a common understanding of natural systems, economic drivers,
public health issues, the key issues for frontline communities, condition of major infrastructure, water supplies, and other community resources..
Intact natural systems act as a buffer between human communities and climate impacts, in addition to providing important services, such as flood abatement, timber supply, clean air and water,
recreational activities, and tourism opportunities. Therefore, it is
important that your process understand impacts to ecological systems and work to develop strategies that keep those systems intact.

EXAMPLE: Community
Primer Outline
A. Executive Summary
B. Introduction
C.	Overview of climate trends
and relevant impacts
D.	Natural Systems of the
Region
E.	Socioeconomic Systems of
the Region
F. Conclusion

In Step 3, you will invite local experts from different sectors to participate in a workshop and contribute their
expertise. The short overview you create here will allow people from different sectors to have a common
understanding of how the community generally functions. You will also consider how the climate change
trends compiled in the Climate Trends Primer are likely to affect some of the key resources and populations
of the community. A suggested outline is shown above.

A. Executive Summary/Handout

B. Introduction

Create an Executive Summary that provides a quick
overview of the entire report, and can also be used
as a stand-alone handout for outreach. A simple
bulleted list of relevant community trends and
demographics can be useful. Provide a short overview of climate change specific to your community,
as well as the importance of community resilience.
Highlight some key stressors or trends that can be
addressed. It is often easiest to write this last by pulling information from each of the following sections.
Use the Executive Summary from your Climate
Trends Primer as a guide.

Your introduction to the Community Primer should
describe the seriousness of climate impacts, as well
as the need and ability to build resilience at the
local level. Describe the purpose of the Community
Primer and how it relates to the Climate Trends
Primer, as well as the overall climate resilience planning project. The Community Primer is created as a
short overview of the current realities and trends specific to the local area. This includes demographics,
natural resources, infrastructure, health, economic
drivers, local jobs, and other important components of the community. A shared understanding of
how the community is operating at present will help
workshop participants accurately identify vulnerabilities and develop resilience strategies.
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C. Overview of climate trends and relevant impacts
This section can easily be developed by adapting the
executive summary from the Climate Trends report

and making any necessary edits to link that information to the Community Primer.
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D. Natural Systems
Your primer should start with natural systems
because the condition of, and changes to, natural
systems have both direct and indirect effects on your
community, especially as climate change progresses.
Many of the impacts of climate change are expected
to exacerbate current stressors, such as poor water
quality, wildfire risk, water shortages, erosion, and
species and habitat loss. These, in turn, affect socioeconomic conditions within the community.
The geographic extent of the natural systems overview should generally coincide with the geographic
extent of your project area, but sometimes there are
important natural systems that affect the project
area, but were not included in the initial scope. If
this is the case, they can be covered in this primer.
The natural systems overview should be relatively
short (5 pages or less), so choose which components
are most relevant for your community. For some
or all of the following, provide a short overview of
current conditions, ongoing stressors, and potential
future trends:


Land ownership of the area (current map)




ominant vegetation types of the area (map or
D
written description), as well as an interpretation
of how they are expected to be impacted by the
modeled changes from the Climate Trends Primer



I
mportant ecosystems of state, county, or national
parks, other natural areas, and rare ecosystems, as
well as ecosystems important for tribal culture
and subsistence, recreation and tourism, or natural resource extraction



cosystem function, such as habitat connectivE
ity for wildlife movement; wetlands and riparian
zones as biodiversity hotspots; climate refuges
associated with cool microclimates, mature forests, and north-facing slopes; carbon storage in

forests and grasslands; connectivity and fish passage in rivers and streams, etc.


ow climate change is expected to affect the fish,
H
wildlife, and plants of the area. Look for modeling efforts, such as “climate envelope models” or
species vulnerability assessments that show how
individual species are expected to respond to climate change.



I
mportant species of the area, including iconic
species, game species or species protected under
the Endangered Species Act



ngoing and future potential coastal impacts,
O
including loss of coastal marsh, mangroves,
beaches, key wildlife habitats, and nearshore
marine areas



on-native and invasive species that are already
N
an issue, or that are expected to invade the area as
the climate changes



ffects of ocean acidification on shellfish and
E
other marine organisms



ther relevant natural resources and the associO
ated climate impacts

Your overview does not have to be exhaustive, but it
can be helpful to ask a local ecologist to do a quick
review of the literature and share with you what
types of changes and impacts are expected to natural systems in your area. A local university or state
agency office may already have this information
compiled. The State Wildlife Action Plans (SWAPs)
have all been updated to include climate impacts,
and a variety of other regional, state, and federal
reports and publications are available on the topic
(see the resources list at the end of this section).

Geos Institute | Climate Ready Communities

STEP

2 Assess Past and Future Trends | 50

E. Socioeconomic Systems
Similar to the natural systems overview, the socioeconomic overview provides information on many
important features, stressors, and trends in the
community. It is not meant to be exhaustive, and
will act as a supplement to the expert knowledge at
the workshop in Step 3.
The socioeconomic overview should be relatively
short (no more than 5 pages), so choose which
components are most relevant for your community. Provide a short overview of current conditions, ongoing stressors, and potential future trends
related to your community.
Consider some of the following:
Infrastructure – Summarize the primary sources
for water for the community, as well as the cur-

rent and projected future status for those resources
(usually available through the city, county, or water
utility). Also, investigate the results from safety
inspections for local dams and other flood control
infrastructure (regulated by federal and state agencies). Assess the major sources of electricity as well
as their sustainability over time (the utility should
have a report on source mix and sustainability).
Describe the development trends for the community, as well as the surrounding region, if relevant.
Emergency preparedness – Include any maps
of high risk areas for flooding (available through
FEMA), wildfire (sources vary) or other natural
disasters. Check for redundancy of escape routes
during extreme events (check the the state department of transportation and/or county or other local
emergency response agency). Determine what the

Shutterstock / Mark Agnor
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Populations particularly vulnerable to climate change
include outdoor workers, elders, infants, non-English
speakers, mobile home residents, people with compromised
health, institutionalized and incarcerated people, people
with low-income, and communities of color.

current planning process is to address increasing
risk of floods, wildfires, heat waves, storm surge,
severe storms, and other extreme events.
Vulnerable Populations – Identify any socioeconomic inequities among groups, including the historic legacy of racial inequities that have played out
in the community. It is also important to determine
which populations are currently vulnerable and
why. Reports from city or county staff, NGOs, and/
or social services agencies should be able to provide
this information. Often, populations particularly
vulnerable to climate impacts include outdoor workers, elders, infants, non-English speaking households,
trailer park residents (often in flood zones or without
air conditioning), people with compromised mental or physical health, incarcerated populations and
other high density populations (universities, assisted
care facilities, hospitals, etc).
Health – Provide a short overview of some of the
major health stressors for the region and identify
any specific populations at higher risk. Also, identify any new or emerging diseases and/or disease
vectors, such as ticks or water-borne infections. Be
sure to outline any identified inequities in health,
such as people without access to health care, food
deserts, or air and water quality issues in specific
neighborhoods.
Economics – It is important to have a common
understanding of what the major economic drivers

are for the region. Headwaters Economics has an
online tool you can use for this, but most counties
can also provide this information. Identify growing
industries, what types of jobs are available, and what
some of the needs for those industries are (such as
seasonal workers, clean water, major transportation
routes, or energy).
Population – Summarize population growth,
immigration, and emigration trends. This information can often be found through state or county
governments.
Culture – Work with local Tribes to identify indigenous peoples, their traditional lands, and important
cultural resources and practices. Tribal customs and
livelihoods are often highly dependent on continued access to lands and natural resources that could
become threatened by climate change. Because of
their close relationship with nature, indigenous
people are often able to track and report on climate
impacts already occurring.
Be sure to indicate where some populations or
resources might be more vulnerable or experience
higher stressors than others. For instance, some ethnic groups experience more health impacts from
pollution. Also, Native Americans and rural communities are often more vulnerable to the loss of
subsistence foods and cultural resources, which can
cause significant economic hardship.
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F. Conclusion
Provide a review of some of the most important
trends, stressors, populations, and resources of the
community, and how current conditions could be
affected by climate change. Discuss opportunities
for developing resilience, potential co-benefits of
resilience strategies, and how other communities

OUTPUT
 A concise and easy to
read Community Primer
with a 1-page Executive
Summary that can be
used as a handout.

are also taking action. The conclusion should leave
the reader feeling hopeful yet aware of the urgency
of action. Finally, make the link between climate
change resilience and the need to aggressively reduce
greenhouse gas emissions.

RESOURCES
A current list of resources is available on the Climate Ready Communities website:
https://climatereadycommunities.org/resilience-resources/

General Resources
Socioeconomic Resources
CalEnviroScreen identifies California communities by census tract that are
disproportionately burdened by, and vulnerable to, multiple sources of pollution.
https://oehha.ca.gov/calenviroscreen/report/calenviroscreen-30
CDC’s Climate Ready States and Cities Initiative offers climate adaptation
planning efforts from a public health perspective.
https://www.cdc.gov/climateandhealth/climate_ready.htm
CDC’s Building Resilience Against Climate Effects (BRACE) Framework is a
five-step process that allows health officials to develop strategies and programs to
help communities prepare for the health effects of climate change.
https://www.cdc.gov/climateandhealth/brace.htm
Headwaters Economics’ Economic Profile System (EPS) allows you to download
socioeconomic reports of communities, counties, and states, including aggregations
and comparisons. EPS uses federal data sources, including the Bureaus of Economic
Analysis, Census, and others. It is also known as the Human Dimensions Toolkit by the
Forest Service.
https://headwaterseconomics.org/tools/economic-profile-system/about/
Union of Concerned Scientists is a network of over 20,000 scientists and
technical experts advancing science-based solutions for a healthy planet and
safer world. www.ucsusa.org/our-work/global-warming/science-and-impacts/
global-warming-impacts#
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Natural Systems Resources
U.S. Climate Resilience Toolkit (USGS and other agencies) allows users to explore
maps and graphs of historical and projected climate trends for any county in the
contiguous United States. View data by topics to see how climate change will impact
things you care about.
https://toolkit.climate.gov
National Fish, Wildlife, and Plants Climate Adaptation Strategy is a unified nationwide effort—reflecting shared principles and science-based practices—for addressing the threats of
a changing climate on fish, wildlife, plants, and the natural systems upon which they
depend.
https://www.wildlifeadaptationstrategy.gov
Template for Assessing Climate Change Impacts and Management Options
(TACCIMO) (USDA Forest Service) is a web-based information delivery tool that
connects climate change science with forest management and planning needs. It is
currently expanding to include information on agriculture, rangeland, and livestock
planning as well. Science content in TACCIMO consists of findings (text quotations
and figures) from peer-reviewed climate change literature.
https://www.fs.usda.gov/ccrc/tools/taccimo
Sea Level Rise Viewer (NOAA) provides information and visual data on coastal flooding, erosion, infrastructure vulnerability, and other variables, for the entire contiguous
U.S. coastline.
https://coast.noaa.gov/slr/
State Wildlife Action Plans (SWAPs) are the result of Congress requiring each state
wildlife agency to develop a “comprehensive wildlife conservation strategy”—a wildlife action plan—that evaluates wildlife conservation needs and outlines the necessary action steps. These are continually being updated to include climate change risks
to wildlife.

Annual Support subscribers
Tutorial: The Value of a Community Primer
Template: Community Primer – Detailed Outline
Subscriber resources for this task are here.

Other Services (available with or without a subscription)
Blocks of consulting time to:
    answer questions, explain concepts, and guide the process to develop the primer
    review your draft Community Primer
Other Services are here
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Task 4: D
 evelop an Electronic Presentation
of the Primers
We have found that many of the people who agree
to participate in the workshops involved in this
process simply do not review the material ahead
of time if it is packaged only in a report format.
Because of this tendency, and the importance
of workshop participants being exposed to the
information contained in the primers at least a
day before the workshop, we recommend you
develop some sort of electronic presentation of
the data that you can send to participants as a
link ahead of the workshop. This can be as simple
as a Powerpoint presentation or much more
complex using some of the new video/animation
production software programs that exist.
The information you want to convey in this electronic
presentation is the top line information from the one
page summaries of the primers. Whatever way you do
this, it can be helpful to ask your participants to fill
out a short survey through Survey Monkey or another
online survey service that asks what they think will
be most vulnerable in the community under the projected climate conditions and what surprised them the
most in terms of the information found in the primers.

The process of answering these questions can help
participants process and consider the information
in the primers ahead of the workshop while at the
same time giving you a sense of the issues that workshop participants see as critically important. You
will not need to compile the data from this survey
for use in the vulnerability assessment workshop
because those answering the questions will be at the
workshop to discuss the issues they identified in the
survey.
While this electronic presentation is not absolutely
necessary at this point, the engagement process laid
out in this program relies on several instances where
your Task Force will need to be able to send information out to the community and gather feedback.
This initial electronic presentation can serve as the
foundation for that engagement process allowing
you to continue to build onto the presentation over
the course of the project.
A sample electronic presentation for climate trends
can be found here:
https://prezi.com/tavfbaikives/hot-enough-yet/

An electronic presentation can serve as the
foundation for your engagement process,
allowing you to continue to build onto the
presentation over the course of the project.

If you have feedback or ideas about how we might improve this Guide,
please contact us at: info@geosinstitute.org.

