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Abstract 
 
As the risks to communities from climate change becomes more pronounced, urban planners 
need access to better and more user-friendly forms of climate data for a variety of planning tasks 
ranging from benefit-cost analysis of infrastructure projects to scenario planning exercises to 
education of elected officials and the public. This report first provides a brief and accessible 
description of climate science, as well as non-technical explanations of the various types of 
climate data available, including observational data, climate model projections, and processed 
data such as reports and visualization tools. The second half of the report describes twenty-two 
sources of high quality, user-friendly climate data available for use by urban planners that can be 
useful for climate change mitigation and adaptation planning purposes. 
 
Keywords: Climate change, climate science, climate data 
 



About the Author(s) 
 
Donovan Finn is assistant professor of environmental design, policy and planning at the School 
of Marine and Atmospheric Sciences at Stony Brook University. His research interests include 
urban resilience, disaster recovery, and participatory planning. He can be contacted at 
donovan.finn@stonybrook.edu. 
 
Ellie Evans is a graduate student in Marine Conservation and Policy and the Geospatial Sciences 
program at the School of Marine and Atmospheric Sciences at Stony Brook University.  
 
Kevin A. Reed is the Associate Dean for Research and an associate professor of atmospheric 
and climate science in the School of Marine and Atmospheric Sciences at Stony Brook 
University. His research focuses on investigating how societally-relevant extreme events, such as 
hurricanes, may change in the coming decades. He can be contacted at 
kevin.reed@stonybrook.edu. 
 
School of Marine and Atmospheric Sciences 
Stony Brook University 
Endeavour Hall 145 
Stony Brook, NY 11790 
(631) 632-8700 
 

Acknowledgements 
 
This material is based upon work supported in part by the Early Career Faculty Innovator 
Program at the National Center for Atmospheric Research, a program sponsored by the National 
Science Foundation. Any opinions, findings and conclusions or recommendations expressed in 
this material do not necessarily reflect the views of the National Science Foundation. 
Cooperative Agreement Number: 1755088. 



Table of Contents 
 
Introduction ................................................................................................................................... 1 

What is Climate and Climate Change? ....................................................................................... 2 

Using Climate Data in Local Planning ........................................................................................ 6 

Sources of high-quality climate data for planning ...................................................................... 8 

National Geospatial Platform Resilience Community ............................................................ 8 
NOAA Climate.gov ................................................................................................................ 9 
U.S. Climate Resilience Toolkit ............................................................................................. 9 
NOAA GeoPlatform ............................................................................................................. 10 
NOAA National Weather Service Climate Prediction Center .............................................. 11 
NOAA Office for Coastal Management: Digital Coast ........................................................ 11 
NOAA National Centers for Environmental Information: Climate Data Online ................. 12 
NOAA’s Weather and Climate Toolkit ................................................................................ 12 
NOAA National Weather Service: Weather.gov/Climate .................................................... 13 
Probable Futures ................................................................................................................... 14 
NOAA State Climate Summaries ......................................................................................... 14 
Climate Central ..................................................................................................................... 15 
NOAA Regional Climate Centers ......................................................................................... 15 
USGS: National Climate Change Viewer (NCVV) .............................................................. 16 
USGS: Water Resources ....................................................................................................... 17 
USGS Western Geographic Science Center ......................................................................... 17 
The IPCC: Intergovernmental Panel on Climate Change ..................................................... 18 
U.S. Global Change Research Program / National Climate Assessment ............................. 18 
NASA Earthdata ................................................................................................................... 19 
NASA: Global Climate Change: Vital Signs of the Planet................................................... 20 
ESRI GIS for Climate ........................................................................................................... 21 
NCAR GIS Program ............................................................................................................. 21 

References .................................................................................................................................... 23 

 
 



Page 1 

An Urban Planner’s Guide to Climate Information 
 
 
 

Introduction 
 

As society confronts a series of new and emerging challenges, the roles and responsibilities of 
urban planners continue to expand and evolve. High on the list for many communities is the 
increasingly salient need to confront climate change. Local planners are increasingly responsible 
for assessing and communicating their communities’ contributions to climate change, as well as 
the risks and vulnerabilities emerging from those changes. They are also an important 
stakeholder in guiding communities toward more sustainable, equitable, and livable futures. In 
order to effectively address the intertwined challenges of reducing human impacts on the climate 
(climate change mitigation), protect people and property from natural hazards (risk mitigation), 
and cope with the impacts of a changed and changing climate (climate change adaptation), the 
necessary knowledge domain for planners is much more expansive than it has ever been. And it 
is not just environmental planners for whom these issues are salient, as these concerns span the 
breadth of planning practice, from land use and transportation to economic development, 
housing, community development, urban design, and more. 
 
As a result of this ever-widening set of responsibilities, the planners’ skillset – which has always 
been diverse and interdisciplinary – needs to evolve so that communities can make the smartest 
choices for the future in the context of a changing climate. In order to prepare their communities 
to thrive under these changing climatic conditions, planners will need to develop a better 
understanding of the science of climate change. In part, this is so that planners themselves have a 
better understanding of the ways that a changing climate will affect life in their communities. 
Depending on the place, these new futures may bring increased risk from extreme events like 
hurricanes, slow onset changes like sea level rise, or hotter and drier summers. No matter which 
future climate hazards they face, local communities will encounter many related challenges as 
they debate capital investments, consider new regulations, and confront economic restructuring 
required to adapt to a changing climate. Planners will also need to effectively and accurately 
explain these complex issues to the public and elected officials in discussions about how to alter 
existing policies and allocate scarce public resources.  
 
This means that planners need to have a working understanding of what climate change is from a 
scientific perspective. While the scope of this handbook is not that comprehensive, it does 
focuses specifically on one element of this: climate data and where planners can find it. There is 
an increasing need for planners to access the best and most useful climate data, which can then 
be integrated into local planning processes. There is growing recognition within the scientific 
community, especially climate science, that in order for high-quality scientific data to be most 
useful to society, the data must be explained and disseminated to then be readily used by 
practitioners “on the ground.” This has led to increased calls for co-produced science in which 
stakeholders participate more directly in the process of climate research and help create decision-
relevant, user-oriented, and application-focused science (Jagannathan et al. 2021). Planners have 
their own specific needs for climate data, which differ from the needs of water managers, 
regulatory agencies, businesses, and other users of climate data. They will be more likely and 
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able to usefully shape the climate data available to them if they start working with existing data 
now, learn its strengths and weaknesses, and develop their own ways to employ it within the 
larger planning toolkit.  
 

 
What is Climate and Climate Change? 

 
When we discuss climate, we are talking about the average weather conditions of a given 
location over a set period of time. Unlike climate, weather is experienced at any given moment in 
a specific place and is both highly localized and constantly changing. Weather consists of six 
main variables: temperature, atmospheric pressure, cloud formation, wind, humidity, and 
precipitation (National Centre for Atmospheric Science 2020). Climate, on the other hand, is the 
average of weather over a longer period of time. The World Meteorological Organization 
(WMO) has established 30 years as the time period that must be analyzed in order to describe a 
climate. Climate can be described for any given geography, from a city, county, or even a 
neighborhood, to regional or global scales. Scientists who study climate also look at a much 
broader set of indicators than the six typical weather variables, including the regularity and 
strength of extreme events like hurricanes and heat waves, as well as the chemical composition 
of the atmosphere. So, while weather is composed of observed variables like temperature, 
precipitation, or humidity at a given moment and place in time, climate is the average of all 
observed weather phenomena as well as other indicators over a longer period.  
 
Weather is constantly changing, but climate, because it is an average of weather over a long 
period of time, changes more slowly. Climate also has some built-in natural variability over both 
the short- and long-term. This is due to climate (and, by association, weather) being influenced 
by a complex and dynamic global system that includes the land surface and everything on it, the 
oceans, the atmosphere, ice sheets, and many other components. Stated simply, global, regional, 
and local climates have always been changing due to the complexity and dynamism of Earth’s 
natural systems. As the Intergovernmental Panel on Climate Change (IPCC) defines it, climate 
change is “A change in the state of the climate that can be identified (e.g., by using statistical 
tests) by changes in the mean and/or the variability of its properties and that persists for an 
extended period, typically decades or longer.” (IPCC 2012, p. 557) 
 
In its modern usage, though, the term “climate change” has a narrower definition. In common 
parlance the term is typically used to describe not merely the narrow historical variability of 
Earth’s climate over millennia, but an accelerated, unprecedented, and uni-directional movement 
in the rate and scale of change resulting in a warming climate. This specific type of climate 
change has been scientifically shown to be influenced in large part by human activity. While 
humans have always had some small impacts on the climate, these effects became more 
pronounced beginning with the first Industrial Revolution starting in the 1760s in England. The 
burning of fossil fuels (originally coal, and later petroleum) that was central to the Industrial 
Revolution, as well as the population and growing consumption facilitated by it, meant that 
human activity was outgrowing the Earth system’s ability to absorb all its externalities without 
some negative effects. Increasing consistently since the 1760s, industrialization and its effects, 
including urbanization and population growth, have only accelerated the pace and scale of 
climate change. The technological and social advances facilitated by industrialization have, in 
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short, created environmental externalities that have stressed the global system beyond its 
capacity to absorb and adapt without concerted, rapid, and aggressive action on the part of 
human society. This new era of human-induced climate change, as it might more appropriately 
be called, has been happening much faster than previously observed natural variabilities, and 
with a consistent warming trend, which has continued to accelerate. As the U.S. National 
Oceanic and Atmospheric Administration (NOAA) reports, April 2022 was the 448th month in a 
row (over 37 years) that global surface temperature was above the average for the 20th century. 
 
Human-induced climate change is happening at a global scale, but what is most important for 
local communities and the planners who work in them are the effects of those changes in their 
own cities, towns, and neighborhoods. The effects of climate change will vary based on location, 
local geographic features, the local built environment, and other factors. For instance, in New 
York State, hurricanes and tropical storms may be more intense, and even more frequent, with 
increasing risks to human populations as exemplified by recent storms such as Hurricane Irene 
and Tropical Storm Lee in 2011 and Hurricane Sandy in 2012 (New York State Department of 
Environmental Conservation 2021). In 2021, Hurricane Ida did not even make landfall in the 
northeast as a hurricane, but its lingering rain effects caused flooding that took at least 43 lives in 
New York, New Jersey, Pennsylvania, and Connecticut. On the New England coast, rising ocean 
temperatures have pushed American lobster populations northward seeking colder water, leading 
to the precipitous decline of lobster populations in Connecticut and Rhode Island, with economic 
ripple effects for the communities that rely on lobster fisheries as an economic base (Greenhalgh 
2016). Some of California’s warmest years on record have occurred in the last decade (California 
Natural Resources Agency 2018), a time in which droughts have severely affected the state’s 
significant agricultural economy and unprecedented wildfires have destroyed over 60,000 
structures statewide between 2005 and 2020, accounting for two-thirds of the total structures 
destroyed nationwide (Barrett 2020). In Michigan, climate change has created new flood risks, 
affected water quality in the Great Lakes, and shortened the period of time that lakes are frozen 
in the winter. These changes, in turn, are affecting the state’s tourism and agriculture economies 
and creating human health risks (U.S. Environmental Protection Agency 2016).  
 
No matter the specific localized manifestation of climate change, whether it’s tropical storms, 
coastal flooding, flash flooding, drought, heat waves, air quality, water quality, or some other 
phenomenon, the end result is that human lives and livelihoods are becoming increasingly 
susceptible to harm from climate-induced risks. When these risks are coupled with pre-existing 
vulnerabilities, such as the presence of a large low-income population or reliance on an unstable 
economic base, the impacts of climate change on local communities have the potential to be 
devastating. Using the vast amounts of climate data now available, planners have access to 
valuable resources that can help them analyze current risks facing their communities, consider 
the future implications of those risks, and plan accordingly. The challenge for many planners is 
that they do not know where to look for the best data, or how to use it in their day-to-day work. 
This publication provides a summary of existing data available to urban planners in the U.S. as it 
relates to climate and climate change. A companion publication, “Using Climate Data for 
Scenario Planning,” provides additional information on how local planning practitioners might 
more effectively use these data. 
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Every day voluminous amounts of climate data are generated and analyzed by scientists at 
universities, national laboratories, and federal agencies and stored on massive computer servers 
around the world. This includes observational data such as temperature and precipitation 
measurements, as well as future climate projections generated by sophisticated computer climate 
models. These data are much too voluminous, and much too technically complex, to be useful to 
the average user, even technically sophisticated users. Fortunately, in addition to these raw data, 
there are also many available sources of processed climate information such as summaries, 
assessments, and scenario tools that process observations and projections into formats more 
useful for non-scientists. All three sources of data and information (observations, projections, 
and processed data) can be valuable for planners depending on their needs and the resources they 
have available to them. The following section provides a brief explanation of the various types of 
climate data and information that are available to planning practitioners.  
 
Observations of the Past Climate 
 
Observational data come from a variety of sources and are historical longitudinal datasets of 
physical variables that we experience as weather, such as rainfall, temperature, humidity, 
snowfall, wind speed and direction, and the occurrence of extreme events such as tornadoes and 
tropical cyclones. For studying ancient climates, paleoclimatologists use clues, called proxies, 
from tree rings, glacial deposits, fossils, lake and ocean sediment samples, ice cores, and even 
early written accounts to reconstruct plausible previous climates. For tracking changes in climate 
in more recent history, scientists collect and analyze direct observations. Observations, as the 
name implies, are measurements taken with sensors like thermometers, barometers, or rain 
gauges mounted on land-based weather stations as well as ships, buoys, weather balloons, and 
other locations. Additionally, radar sensing and satellite and aircraft-based remote sensing tools 
can also be used to collect observations. Both approaches have advantages and disadvantages. 
Remote sensing provides access to many more locations than could ever be reached with direct 
observational tools, such as physical thermometers. However, remotely sensed data quality is 
susceptible to perturbations caused by atmospheric conditions, such as cloud cover.  
 
Globally, some high-quality observational data exist going back as far as 1659, when the Central 
England Temperature Data Series began collecting records (NASA n.d.). There are limited 
weather records in the United States as far back as 1697. The first systematic record series in the 
United States dates to the 1730s and 1740s in locations including Charleston, South Carolina, 
Massachusetts, and Philadelphia, although many early records have not yet been digitized 
(Brönnimann et al 2019). 
 
As the name suggests, observational data are records of weather events that have already 
happened. Taken as a whole or studied as large datasets, they can help us understand how the 
climate has changed over time. For instance, based on observational data, NOAA’s National 
Centers for Environmental Information website explains that average temperatures in the state of 
Illinois have risen by 1.5 degrees Fahrenheit since 1900, with observed spring temperatures 
increasing almost 2 degrees. Similarly, the state’s observed precipitation in the spring and 
summer has increased notably over the last 30 years (NOAA National Centers for Environmental 
Information 2022). These data, analyzed on their own, can help planners develop scenarios of 
futures in which past trends continue (often called “business as usual” scenarios) when debating 



Page 5 

among a multiplicity of strategic intervention options. Observations, analyzed in combination 
with other types of data, can also be used to confirm or explain other observed phenomena, such 
as droughts causing past crop failures in an agricultural community, snowier than average years 
that result in increased revenue in areas reliant on winter sports tourism, or hotter summers that 
have created increased risk for vulnerable populations. Importantly, because of their salience for 
local residents, observational data can be a useful way to illustrate how the changes in climate 
over local residents’ lifetimes (and within their memories) are linked to changes in climate more 
broadly. While historical observations are not indicative of the rate of change in the future, they 
nonetheless provide important empirical examples of the potential effects of future climate 
change. Historical observations are also critical to the development and validation of global 
climate model discussed in the next section. 
 
Projections of the Future Climate 
 
While it’s useful to understand the history of local and regional climates, that information is 
typically not very useful on its own to help plan for the future. This is because human activity --
particularly industrialization, urbanization, and the burning of fossil fuels -- has had powerful but 
variable effects on the global climate system. As a result, the climate is changing in faster and 
more unpredictable ways than in the past. While observations of the past are useful for 
comparison and for creating effective examples for illustrating climate change to the public, they 
are not especially useful in planning for the future. Simply extrapolating changes from prior eras 
into the future at a constant rate is no longer sufficient to understand what the future will be like.  
 
Global climate models (GCMs, also known as General Circulation Models) are a tool for helping 
to understand the complex earth system that creates weather. These models can help us 
understand how the climate will behave in the future, with its innate variability as well as the 
effects of human activity added to this complex system. Climate models are a series of 
mathematical equations that synthesize how scientists know that the physical world works. For 
instance, these equations summarize how additional solar radiation in the form of heat will affect 
the physical characteristics of the water in the oceans, and how those changes will affect the 
atmosphere, and so forth. Using previous observational data as test cases, climate models can be 
calibrated and adjusted so that they are as accurate of a representation of the Earth system as 
possible. The models can then be used to illustrate how the future climate will change given a 
variety of inputs such as increased warming, reduced fossil fuel consumption, rapid population 
growth, implementation of new climate change mitigation technologies, or other factors. 
Additionally, there are even more complex Earth system models, which can include an even 
wider array of planetary processes including physical, chemical, and biological process not 
accounted for in GCMs. 
 
There are dozens of GCMs that have been developed and used by climate scientists across the 
world. All models work in essentially the same way, but use different mathematical formulas 
(e.g., numerical schemes and estimations of processes) and scientific assumptions to produce 
what its creators think will be the most accurate climate projections using resources such as time 
and computing power efficiently. Models divide Earth's surface into a series of grid cells that are 
typically 60 miles or so on each side. Physical processes are modeled within each cell. The 
processes in any given cell have effects on, and are affected by, the processes occurring in their 
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nearest neighboring cells. This mosaic of interconnected cells creates an incredibly complex 
system that helps scientists understand the flows of matter and energy across Earth’s surface and 
allows them to assess how those inputs and outputs create the global climate. Most importantly, 
they allow scientists to change the inputs to the system (for example, adding additional heating 
created by urbanization) to quantify with some certainty the effects of human activity on the 
global climate. Coupled with additional analysis, researchers can also use the results from 
climate models to understand the societal implications of those changes.  
 
The challenge to using climate model data for highly localized decision-making is intimately 
connected to the size of the model’s grid cells and the complexity of the model. The more grid 
cells in a model, the more detail can be extracted from it, but the more complex it is to operate. 
Complexity requires increased computing power and thus increased cost and time. The simplest 
climate models can be run relatively quickly with modest resources but will return only coarse 
scale data. Scientists continue to work on ways to refine climate models in order to make them 
more user-friendly for practitioners and more accurate, while at the same time reducing the time 
and money needed to develop and run the models.  
 
Processed Climate Information 
 
Another way that climate data can be accessed is through resources that have already been 
processed by scientists and other experts in ways that make the raw climate data more useful for 
practitioners and average citizens. Publications use climate projections to assess the risks to 
society from a changing climate, such as the reports published by the IPCC or the National 
Climate Assessment (NCA). Observations and projections can also be combined in decision 
support tools, often harnessing GIS technology, to illustrate the spatial and temporal aspects of 
risks and vulnerability due to a changing climate. 
 

 
Using Climate Data in Local Planning 

 
While local planning to address climate change has been going on for quite some time (Wheeler 
2008), the issue has become increasingly more urgent in many locations, with local risks 
accelerating faster than scientists had expected even a few years ago (Kulp and Strauss 2019). 
Even in communities that have historically been proactive , the pace of climate change can 
outpace local climate-related planning efforts. Boulder, CO, for instance, has long been a leader 
on environmental issues, and first adopted a climate action plan (CAP) in 2006. But in 2019 the 
city discarded its then two-year-old Climate Commitment and began development of a new 10-
year Climate Mobilization Action Plan. The reason, according to officials, was that the goals and 
strategies in the 2017 plan had already been shown to be inadequate, with Boulder’s Senior 
Sustainability and Resilience Policy Adviser, explaining to the local newspaper, “The plans that 
we developed based on the science that was the best we had in 2014 are now out of date, and our 
actions are insufficient.” Putting it another way, he explained: “If you were to sum it up in just a 
few words, they would be: We’re not even close,” (Niedringhaus 2019). 
 
Boulder, of course, is a fast-growing affluent community that is also home to the University of 
Colorado-Boulder, the National Center for Atmospheric Research (NCAR) and the NOAA Earth 
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System Research Laboratories (ESRL). Boulder has no shortage of access to climate data, the 
necessary scientific expertise to analyze it, or the staff capacity to develop creative solutions to 
the challenge of climate change. Yet even this community was caught flat-footed by their 
inability to effectively use data to inform viable and aggressive climate mitigation and adaptation 
strategies. Imagine the challenges faced by the thousands of communities that do not have 
Boulder’s legacy of effective climate planning or access to its wealth of resources. In short, 
urban planners in communities across the United States need new tools for integrating climate 
information into local planning processes so they can do more to help address these issues. 
 
It has long been argued that city planners and climate scientists should develop effective ways to 
collaborate in the service of creating more sustainable and resilient communities.  In 1972, the 
renowned climate scientist Helmut Landsberg addressed the American Meteorological Society 
Conference on Urban Environment (sic) in Philadelphia on the topic of the “Meteorologically 
Utopian City” (Landsberg 1973). Landsberg later said that he wrote his 1981 book, The Urban 
Climate, to serve as a resource, in part, for urban planners and real estate developers. But while 
urban planners have increasingly come to see the importance of planning to mitigate and adapt to 
climate change, and while many climatologists have attempted to make their work more 
applicable for end users like planners, the two fields remain mostly siloed and the integration of 
climate science into planning has been slow (Oke 1984, Francis et al. 2005, Bassett & Shandas 
2010, Ng 2012, Hebbert, and MacKillop 2013).  Nevertheless, the need to use climate data to 
inform local planning continues to grow. Climate action plans, sustainability plans, resilience 
plans, transportation plans, comprehensive plans and master plans all rest in part on a fact base of 
current climate data and  require communities to thoughtfully assess the implications of future 
hazard events like heat waves, sea level rise, and tropical storms, in order to make hard choices 
about how the community will evolve over time.  
 
The purpose of this report is to highlight some of the data sources available for local planners 
who need to access and analyze climate data for use in consultation with elected officials, for 
inputs to benefit-cost analysis, and as components of scenario planning and other participatory 
planning exercises. In order to assist local planners with finding and selecting the best data for 
their needs, this report summarizes twenty-two sources of high-quality climate data. The 
majority of these data sources provide observational and historical data. A few also provide 
future climate projections from global climate models, though due to complexity of these data, 
projections are more commonly processed into other forms of information. For example, the 
National Climate Assessment (described below) uses the Climate Model Intercomparison Project 
Phase 5 (CMIP5) to develop the future climate projections used in the assessment, while the 
Climate Central website (described below) uses a variety of peer-reviewed projections as the 
basis for its various reports and visualization tools.  
 
Climate data are collected, analyzed, and reported by multiple United States federal agencies, 
educational and research institutions, and non-profit groups for different purposes using a variety 
of methods. Much of the freely available climate data found on the internet is not necessarily 
available in formats that are useful for most urban planning related purposes or in ways that most 
planners would find comprehensible or even usable. Nevertheless, there are some excellent 
sources of climate data available for planners if they know where to look. Additionally, many 
federal agencies provide various and sometimes overlapping data in different locations. The 
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amount and variety of weather and climate data can be both overwhelming and confusing. This 
report is an attempt to streamline and highlight some of the best and most appropriate data 
available with the local urban planner in mind as the intended end-user. 
 
We focus primarily, though not exclusively, on federal data. While some municipalities may 
have resources to purchase climate expertise from private consultants or through partnerships 
with local universities, and while some states offer related services through state-level 
climatology offices, we know from our work with local communities that oftentimes these 
resources are simply not available, especially for smaller communities who must rely on their 
own planning staff to develop this expertise internally. Because these data are created by 
different agencies and institutions for different purposes using different methodologies focused 
on different end-users, their utility for local planning is variable. No single source of data will 
serve every purpose in every community.  
 
Sources of High-Quality Climate Data for Planners 
 
National Geospatial Platform Resilience Community  
https://resilience-geoplatform.hub.arcgis.com/  
 
• Source: The National Geospatial Platform is an online portal for geographic data, maps, and 

online services, coordinated by the Federal Geographic Data Committee (FGDC). It provides 
streamlined access to National Geospatial Data Assets and is meant to embody the principles 
and spirit of Open Government: communication, accountability, and transparency. The 
GeoPlatform Resilience community is focused on sharing web content, datasets, maps, 
services, tools, and applications related to climate resilience and environmental change. The 
Resilience Community began as a part of the 2014 federal Climate Data Initiative and was 
first available on data.gov/climate. New opportunities have allowed it to grow, and it has 
since been extended to the National Geospatial Platform (GeoPlatform.gov).  

• Types of data: The Resilience Community contains eight categories of data: Arctic, coastal 
flooding, ecosystem vulnerability, energy infrastructure, food resilience, human health, 
transportation, and water. Each category has its own page that provides a description of the 
issue and links to related maps and map services, tools, and content. Web maps can be used 
to visualize spatial data and map historical, present, and potential climate impacts from 
varying perspectives. The suite of tools listed for each category come from both 
governmental and non-governmental sources, providing access to and context for additional 
data and analysis. The featured content section lists more resources that may facilitate a 
greater understanding of the topic and further research objectives. 

• Geography/resolution: National to local level 
• File types: Web maps and services, and databases.  
• Costs: Open access but requires ArcGIS credentials. 
• Why it’s useful: The Resilience Community contains detailed information and resources for 

all aspects of climate change. The description for each of the eight topics provides a brief 
overview of major issues and themes, and the guiding concepts give planners a key starting 
point for climate analysis and planning in their own communities. The maps, tools, and 
featured content curated for each category are useful resources for assessing climate risk and 

https://resilience-geoplatform.hub.arcgis.com/
https://www.data.gov/climate/
https://www.geoplatform.gov/
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resilience, both in a broad sense and for examining impacts specific to certain aspects of 
society. 

 
NOAA Climate.gov 
https://www.climate.gov/  
 
• Source:  NOAA is a scientific and regulatory federal agency within the U.S. Department of 

Commerce. This resource grants easy access to NOAA data products and services. The goal 
of Climate.gov is to provide timely and authoritative scientific data and information about 
climate science, adaptation, and mitigation that will foster a greater understanding of climate 
and climate-related risks and opportunities.  

• Types of data: There are four sections of the website. “News & Features” is a magazine for 
the “science-interested public” and regularly posts new articles, blogs, and videos on climate. 
The “Maps & Data” section acts as a gateway to popular climate maps, tools, and datasets for 
novice users of climate data. “Teaching Climate” provides users with learning activities, 
curriculum materials, multimedia resources, and professional development opportunities. 
Lastly is the “U.S. Climate Resilience Toolkit”, which is the sister site of Climate.gov and is 
aimed at policymakers, professionals, and others tasked with making climate-related 
decisions. This expansive toolkit has its own entry in this handbook with further details. 

• File types: Text (articles, documents, learning materials); web maps and services; 
multimedia (pictures and videos); and datasets. 

• Costs: Open access. 
• Why it’s useful: NOAA Climate.gov is an easily navigable resource with a range of 

purposes, from educating people on climate issues and increasing climate literacy, gathering 
useful tools and datasets for analysis, keeping users updated on the latest climate news, and 
finding support for climate-related decision making. The broad swath of information and 
tools available makes it easy to track climate change and natural variability, gain insight from 
experts, and find useful and relevant information. Summary information such as the Global 
Climate Dashboard on the Climate.gov homepage provides updated snapshots of some of the 
key indicators of climate change.  

 
U.S. Climate Resilience Toolkit 
https://toolkit.climate.gov/  
 
• Source: The U.S. Climate Resilience Toolkit website is an interagency initiative that 

operates under the support of the United States Global Change Research Program. The site is 
managed by NOAA’s Climate Program Office and is the sister site of NOAA’s Climate.gov. 
This toolkit was created to help people discover and use information, tools, and subject 
matter expertise with the goal of building climate resilience and increasing understanding of 
climate-related issues. 

• Types of data: According to the Toolkit, there are five steps to resilience: Explore Hazards, 
Assess Vulnerability and Risks, Investigate Options, Prioritize and Plan, and Take Action. 
Users can work through this framework step-by-step to document climate risks and solutions 
specific to their community by following the toolkit’s guidance with downloadable 
spreadsheets to fill out along the way. There are many different tools (200+) and databases 
available to help guide planners through this process as well. To navigate through the large 

https://www.climate.gov/
https://toolkit.climate.gov/
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volume of resources available, users can filter by topic, tool function, region, or steps to 
resilience. These tools perform a vast array of functions, from examining historical, present, 
and future climate variables and impacts; building resilience to natural disasters; exploring 
online spatial databases; and developing improved management options, planning efforts, 
and policies. In short, users can find resources for a wide range of topics, such as climate 
mapping, greenhouse gases, coastal management, water resources, agriculture, fisheries, 
ecosystems, and more. Further, there are many case studies available that can be reviewed to 
see how other communities are responding to climate change. There is also an “Expertise” 
section, which helps users identify local climate experts, reports from scientific organizations 
and the government, and training courses.  

• File types: Databases (spatial, tabular), web-based mapping tools, and documents 
• Costs: Open access. 
• Why it’s useful: Following the “Steps to Resilience” framework and using the provided 

documents can greatly aid in efforts to evaluate climate change on a local level. There are 
tools available for every region in the U.S. and for almost all possible topics of concern. The 
filters make it easy to narrow down your search to your specific needs. Once you have found 
a tool you are interested in, the website provides a link to the tool’s webpage, a brief 
description, details on availability, the steps to resilience this content supports, the topics and 
regions covered, and the tool’s partners. All in all, this toolkit provides a straightforward and 
efficient way to assess climate risks in your community, plan to build resilience, and navigate 
through the vast amount of climate resources available online. 

 
NOAA GeoPlatform 
https://noaa.maps.arcgis.com/home/index.html  
 
• Source: NOAA’s GeoPlatform is a partner of the Federal Geographic Data Committee’s 

National Geospatial Platform previously mentioned. It is also featured on NOAA 
Climate.gov under “Maps & Data.” This website provides geospatial data, maps, apps, and 
analytics relating to NOAA’s mission and is a GIS application powered by Esri’s ArcGIS 
Online. Users can view prepared products such as Maps, Layers, Apps, and StoryMaps. Map-
based products are based on data from NOAA and maps provided by Esri are also available.  

• Types of data: There are 10 public groups users can browse: Charting Geodesy, Climate, 
Education, Fisheries, Marine Aviation, Oceans Coasts, Research, Sanctuaries, Satellites, and 
Weather. A description for each is provided and users can view featured products for free. 
Similar to the GeoPlatform Resilience Community and U.S. Climate Resilience Toolkit, 
products range from viewing climate, ocean, and weather data to ecosystems and species 
distribution and habitat, to guides on storm preparedness and accessing data. For example, in 
the Education group users can explore resources for learning and teaching about the ocean 
and atmosphere. The “Water Quality - Get Data” StoryMap acts as a tool for walking users 
through the process of obtaining water quality and weather data from National Estuarine 
Research Reserves across the U.S. Users can also go to the Gallery section if they want to 
browse and filter through all content offered on NOAA’s GeoPlatform. 

• File types: ArcGIS Online: web map; web mapping application; map image layer; feature 
layer; tile layer; tile package; web map tile service (WMTS); and dashboard. 

• Costs: Open access. 

https://noaa.maps.arcgis.com/home/index.html
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• Why it’s useful: This website offers an expansive, highly useful collection of interactive 
online resources for the 10 different categories. The content featured here can help inform 
decision making on climate risk and resilience issues, better manage the environment, 
enhance and protect communities, and increase our understanding of Earth systems. 

 
NOAA National Weather Service (NWS) Climate Prediction Center (CPC) 
https://www.cpc.ncep.noaa.gov/  

 
• Source: The NWS CPC is one of the nine National Centers for Environmental Prediction and 

provides long term weather outlooks for the United States and information explaining climate 
variability at timesteps ranging from six days to three months. 

• Types of data: The CPC provides data on temperature and precipitation. Wind chill, 
excessive heat, heat index, hazard events, soil moisture, snow cover, degree days, UV index, 
and many other specialized topics, are also available as both raw data and analyzed reports.  

• File types: Web maps. KML shapefile text and PDF (depending on type of data). 
• Costs: Open access. 
• Why it’s useful: The CPC provides data on a range of general and specific weather topics at 

seasonal scales, with raw data, analysis, and maps that can be easily downloaded for use in 
planning-related exercises.  

 
NOAA Office for Coastal Management: Digital Coast 
https://coast.noaa.gov/digitalcoast/  
 
• Source: The Digital Coast is managed by NOAA’s Office for Coastal Management.  
• Types of data: This website is sponsored by NOAA, but content comes from a variety of 

vetted sources. There is a range of coastal data available, from economic data and satellite 
imagery, to tools, training, and additional details that provide key context to inform data use. 
The 3,000+ datasets are organized into the following categories: Elevation, Land Cover, 
Imagery, Economic and Demographic, Boundaries, Infrastructure, Marine Habitat and 
Species, Ocean Uses and Planning Areas, Shoreline and Surface Water, Water Quality, and 
Weather, Climate, and Hazards. There are also over 70 interactive tools available, covering 
topics such as ecosystems services and habitats, coastal risk and resilience, land cover, 
shorelines, water quality, and decision-support. Data are available in various formats 
including a sea level rise viewer, high resolution Lidar and elevation data, historical 
hurricane tracks, a land cover atlas, imagery, tabular data, web services, and others. 

• File types: Data are available in various formats including a sea level rise viewer, high 
resolution Lidar and elevation data, historical hurricane tracks, a land cover atlas, imagery, 
tabular data, web services, and others. 

• Costs: Open access. 
• Why it’s useful: This content will be most useful to planners working the area of coastal 

management or in coastal areas. The website has many contributing partners, from academia, 
NGOs, the private sector, and federal, local, and tribal governments. The information 
provided here can help planners address challenges posed to their communities by climate 
change, such as sea level rise, coastal vulnerability, infrastructure, impacts on marine 
resources and regulations, or economic issues. A section dedicated specifically to risk 

https://www.cpc.ncep.noaa.gov/
https://coast.noaa.gov/digitalcoast/
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communication includes training and education materials, best practices for risk 
communication, and interactive and prepackaged visualization tools.  

 
NOAA National Centers for Environmental Information: Climate Data Online 
https://www.ncdc.noaa.gov/cdo-web/  
 
• Source: The NOAA National Centers for Environmental Information (NCEI), formerly 

known as the National Climatic Data Center (NCDC), acts as the leading authority for 
environmental data in the U.S. and manages one of the world’s largest archives of coastal, 
oceanic, geophysical, and atmospheric research. NCEI also develops new products and 
services across different scientific disciplines and improves data discovery. 

• Types of data: There are 13 datasets that can be accessed on the Climate Data Online search 
interface: Daily Summaries, Global Marine Data, Global Summary of the Month, Local 
Climatological Data, Normals Annual/Seasonal, Normals Daily Normals Hourly, Normals 
Monthly, Precipitation 15 Minute, Precipitation Hourly, Weather Radar (Level II), and 
Weather Radar (Level III). These datasets provide historical data on global land surface 
observations and marine data, global summaries of meteorological elements, hourly, daily, 
monthly, seasonal, and annual climate normals for the 30-year period of 1981 - 2010, 
historical 15-minute and hourly precipitation observations, and weather radar data.  

• File types: Web-mapping and tabular (CSV files). 
• Costs: Open access but users must pay for an order of certified legal use. 
• Why it’s useful: Climate Data Online provides access to NCDC’s archive of historical 

climate and weather data as well as station history information, which may be helpful for 
local-level analysis. These datasets can be used with NOAA’s Weather and Climate Toolkit, 
mentioned later in this report. This data is quality-controlled, and users can order certified 
hard copies for legal use. This information may be more useful for planners with more 
technical expertise in climate science, as it is a very detailed resource. 

 
NOAA’s Weather and Climate Toolkit 
https://www.ncdc.noaa.gov/wct/  
 
• Source: The Weather and Climate Toolkit is a free, platform-independent software 

distributed by NOAA’s NCEI.  
• Types of data: Provides access to weather and climate web services from NCEI and other 

organizations, the visualization and export of weather and climate data (Radar, Satellite, and 
Model data), and tools for background maps, animations, and filtering. The Data Access 
sidebar provides links to various types of NOAA data to be used: station, radar, satellite, 
model, and severe weather. The data export feature allows for data conversion to common 
formats such as GeoJSON, Shapefile, GeoTIFF, Esri Grid, Gridded NetCDF, and KMZ. This 
promotes the compatibility of weather and climate information with different scientific 
communities and software packages. The website also offers a data guide to help users find 
relevant data as well as a tutorial on the fundamentals of the Toolkit, advanced features, and 
data import/export into external GIS tools. 

• File types: Data types supported: CF-compliant Gridded NetCDF; Generic CF-compliant 
Irregularly-Spaced/Curvilinear Gridded NetCDF/HDF; GRIB1; GRIB2; GINI; GEMPAK; 
HDF (CF-compliant) and more gridded formats; GOES Satellite AREA Files; NEXRAD 

https://www.ncdc.noaa.gov/cdo-web/
https://www.ncdc.noaa.gov/wct/
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Radar Data (Level-II and Level-III); U.S. Drought Monitor Service (from the National 
Drought Mitigation Center (NDMC)); and OPeNDAP support for Gridded Datasets. 

• Costs: Open access. 
• Why it’s useful: This toolkit is available to the public at no cost and allows for the use of 

various types of weather and climate data. For users who are unfamiliar with this type of 
work, a step-by-step tutorial is provided that covers everything from installation to working 
with and finding data to GIS data export. However, professionals who are more involved 
with the science aspect of weather and climate may get more utility out of this resource as 
opposed to the typical urban planner. 

 
NOAA National Weather Service: Weather.gov/Climate 
http://www.weather.gov/climate  
 
• Source: A division of NOAA, the National Weather Service (NWS) creates and supplies 

“weather, water and climate data, forecasts, warnings, and impact-based decision support 
services for the protection of life and property and enhancement of the national economy.”  

• Types of data: Weather.gov/Climate provides short term weather forecasts as well as 
historical weather data and outreach and educational resources. To view various climate data, 
users begin by selecting their state of interest on the map, which directs them to the data page 
for the local NWS Forecast Office. Here, users are presented with an array of choices: 
NOWData, Observed Weather, Climate Prediction and Variability, Local Data/Records, and 
Climate Resources. For both NOWData and Observed Weather, users can choose to show 
data for a more specific area within the state. NOWData (NOAA Online Weather Data) is a 
data query system that utilizes the NOAA Regional Climate Centers Applied Climate 
Information System (ACIS) to provide the public with access to statistical climate 
information. Data is presented from over 3,800 stations from all 50 states and Puerto Rico, 
U.S. Virgin Islands, and Guam. This includes data from as far back as the 1800s, Climate 
Normals for the period 1991-2020, extreme values, and daily and monthly data for 
precipitation, temperature, snowfall, and heating/cooling/growing degree days. The Observed 
Weather section allows users to choose from five product outputs: Daily Climate Report 
(CLI); Preliminary Monthly Climate Data (CF6); Record Event Report (RER); Monthly 
Weather Summary (CLM); and Routine Temperature/Precipitation (RTP). The Climate 
Prediction and Variability section lists a number of additional resources: climate prediction 
websites, week two forecasts, monthly (30 day) outlooks, seasonal (90 day) outlooks, 
information on El Niño and La Niña, drought information, intraseasonal oscillations, and 
teleconnections. The Local Data/Records section provides links to additional climate data, 
such as historical data at local observational sites, climate graphs, or extreme weather event 
impacts. Lastly, the Climate Resources section provides links to important regional, national, 
and international climate resources and astronomical data. 

• File types: Text/tables.  
• Costs: Open access. 
• Why it’s useful: Weather.gov/Climate acts as an intersection of many important government 

climate resources. The NOWData system can be used to find important regional climate 
statistics, and the Observed Weather section provides users with data summaries and reports 
containing detailed weather statistics. The other three sections link users to dozens of 
additional helpful resources that can further the user’s research objectives.  

http://www.weather.gov/climate
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Probable Futures 
https://probablefutures.org/  
 
• Source: Probable Futures is a non-profit organization formed in 2020 as a partnership 

between a group of scientists and philanthropists and the Woodwell Climate Research Center 
(formerly the Woods Hole Research Center) – a climate science think tank in Falmouth, MA. 
Probable Futures uses advanced climate models and visualization tools to help produce maps 
and other products that communicate the effects of climate change.  

• Types of data: Probable Futures’ current map products focus on visualizing the impacts of 
climate change on heat (i.e., increasing heat, decreasing cold, and heat and humidity) and 
precipitation (i.e., annual precipitation, snowy days, dry hot days, wettest days, and 100-year 
storms). The maps are global and allow users to select from among six warming scenarios 
and zoom in to view localized impacts. A forthcoming set of maps will focus on drought.  

• File types: Web maps and text. 
• Costs: Free. 
• Why it’s useful: The inspiration for the creation of Probable Futures was that the data used 

by climate science and the way it is communicated is not always intuitive for non-scientists. 
Harnessing the skills of scientists, climate communication specialists, and visualization 
experts, the maps provided on the website are uniquely suited to be used in public 
engagement and other planning processes. Though the number of available maps is limited, 
they can illustrate regional variations with some degree of detail due to the sophisticated 
modeling processes utilized. In addition to the maps themselves, the website also provides 
excellent and accessible explanations of climate science as well as a transparent description 
of the processes used to create the data underlying the maps.  

 
NOAA State Climate Summaries 
https://statesummaries.ncics.org/  
 
• Source: The NOAA State Climate Summaries were first developed to provide state-level 

information from the third National Climate Assessment. Today, state summaries include 
historical climate conditions and projections of future climate conditions based on 
greenhouse gas emissions pathways. 

• Types of data: Each state summary begins with a series of key messages briefly describing 
the main climate issues facing the state (i.e., temperature increases, sea level rise). Next is a 
narrative section describing the physical environment of the region and how that impacts the 
climate, as well as a more detailed scientific discussion of the key issues complete with 
figures and references. Topics covered include changes in average temperature and trends, 
precipitation and extreme weather events, seasonal changes, environmental and financial 
impacts, and greenhouse gas emissions pathways. Metadata is available for each figure to 
view additional documentation details. The state summary can be downloaded as a multi-
page PDF document, typically 4-5 pages. Additional resources specific to the state of interest 
are listed at the end of the climate summary, such as from NOAA, USDA, and the White 
House; a complete list of all resources can be viewed under “Supplemental Materials”.  

• File types: PDF of report with figures and zip file of figures only. 
• Costs: Open access. 

https://probablefutures.org/
https://statesummaries.ncics.org/
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• Why it’s useful: The State Climate Summaries are an excellent resource, providing a clear 
and concise climate report specific to each of the 50 states. The reports cover all the bases of 
climate change, beginning with a quick overview of key issues and a description of the 
physical factors influencing the state’s climate. Next, specific information on climate 
conditions and observed and projected changes are discussed. 

 
Climate Central 
https://www.climatecentral.org/  
 
• Source: Climate Central is a policy neutral, 501(c)(3) nonprofit where independent scientists 

and communicators research climate change and report their findings to the public.  
• Types of data: Climate Central produces a range of accessible and straightforward climate 

information, including publications in peer-reviewed journals, news articles, and multimedia 
packages. In the website's Gallery, users can find multimedia packages that are often 
customizable by location/topic and provide key concept summaries, data visuals (maps, 
graphics, tables), and a list of national experts, their different issues, and contact information 
for local experts. Information in the Gallery includes breakdowns of key climate concepts for 
each upcoming season, visualizations of future climate change impacts on various aspects of 
life, guides to UN Climate Change Conferences (Conferences of the Parties, or COPs), 
renewable energy and emissions, natural disasters, and more. In the website’s Research 
section, users can find news briefs and peer-reviewed publications on climate science, sea 
level rise, the socioeconomic effects of climate change, climate datasets and models, and 
more. Users can also watch videos providing context for climate information, extreme 
weather reports, and news updates. The Coastal Risk Screening Tool is a detailed online 
mapping tool using peer reviewed climate change projections to illustrate potential sea level 
rise impacts on local communities. 

• File types: Graphics, articles, videos, and a Coastal Risk Screening Tool web map. 
• Costs: Some is open access, some are peer-reviewed publications are behind a journal 

paywall. 
• Why it’s useful: This organization provides climate information in a format that is easily 

navigable and understandable to people of all backgrounds. While some publications are 
behind an independent journal’s paywall, much of the information is freely available. 
Further, the multimedia packages provide powerful visual tools that clearly communicate 
climate science and data. These visuals can often be customized to show information based 
on the user’s needs and are free to download. Though not a federal source, Climate Central is 
a scientifically trusted independent resource and the information is especially applicable for 
planners.   

 
NOAA Regional Climate Centers 
https://www.ncei.noaa.gov/regional/regional-climate-centers  
 
• Source:  A service of NOAA managed by the National Centers for Environmental 

Information, the six Regional Climate Centers provide regionally specific climate-related 
data through federal university cooperatives. The goal of the centers is to provide tailored 
data, analysis, and support for users in each region based on localized needs and conditions. 
The six centers are: High Plains Regional Climate Center (Colorado, Kansas, Nebraska, 

https://www.climatecentral.org/
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North Dakota, South Dakota, Wyoming); Midwestern Regional Climate Center (Illinois, 
Indiana, Iowa, Kentucky, Michigan, Minnesota, Missouri, Ohio, Wisconsin); Northeast 
Regional Climate Center (Maine, New Hampshire, Vermont, Massachusetts, Connecticut, 
Rhode Island, Delaware, New York, Pennsylvania, New Jersey, Maryland, West Virginia, 
Washington D.C.); Southeast Regional Climate Center (Alabama, Florida, Georgia, North 
Carolina, South Carolina, Virginia, Puerto Rico, U.S. Virgin Islands); Southern Regional 
Climate Center (Arkansas, Tennessee, Texas, Louisiana, Mississippi, and Oklahoma); and 
Western Regional Climate Center (Arizona, California, Idaho, Montana, Nevada, New 
Mexico, Oregon, Utah, Washington). 

• Types of data: Data vary by region but include all types of weather and climate data 
including temperature, degree day, and precipitation maps; drought monitoring; storm 
tracking; air quality; and a range of other types. Some data products are very specific to the 
region, such as a Corn Growing Degree Day (GDD) decision support tool from the 
Midwestern Regional Climate Center and a Storm Surge Tracker from the Southern Regional 
Climate Center. 

• File types: CSV, Excel, PDF, web maps, and other specialized types.  
• Costs: Most data are free, though specialized assistance with complex data are available at 

an hourly rate. 
• Why it's useful: The Regional Climate Centers provide a wealth of user-friendly but very 

detailed climate information targeted to the needs and conditions of their regions, including 
both raw data and pre-analyzed information, decision-support tools, and reports on a range of 
topics pertinent to local socio-economic and environmental conditions. While most data are 
free, the ability to access professional climate expertise at modest cost may be very useful for 
some communities needing more sophisticated assistance accessing or analyzing climate data 
at a reasonable cost.  

 
USGS: National Climate Change Viewer (NCVV) 
https://www.usgs.gov/tools/national-climate-change-viewer-nccv  
 
• Source: The U.S. Geological Survey (USGS) is the agency within the Department of Interior 

responsible for providing scientific expertise to related to water, earth, and biological 
sciences. As the largest U.S. civilian mapping agency founded in 1879, the USGS has large 
holdings of historical data and continues to monitor and analyze various aspects of 
human/natural interactions and provide information to stakeholders and decision-makers.   

• Types of data: The NCCV is a map that visualizes the various impacts of climate change in 
historic and future terms. The map starts at a national scale and users can zoom in to select 
their area of interest. Once selected, users can view changes in the following topics: mean 
temperature, maximum temperature, minimum temperature, precipitation, vapor pressure 
deficit, runoff, snow, soil storage, and evaporation deficit. They can also change the time 
scale, including from monthly to annually, or by season. The climograph can show raw 
values and changes in the variable either historically or in two future scenarios, or 
Representative Concentration Pathways (RCPs), which are GHG concentration trajectories 
adopted by the IPCC. Users can also view the percentage of models that agree with the 
change, an ensemble timeseries, data table, scatter plot, and data available for download. 
Data are available at the state and county level, or by HUC Watersheds.  

• File types: PDF (summary report), CSV (timeseries), and JSON.GZ (chart data). 

https://www.usgs.gov/tools/national-climate-change-viewer-nccv
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• Costs: Open access. 
• Why it's useful: This information provides visual comparisons of how climate variables may 

change from historic to future scenarios of climate change. The data is easily accessible, 
clearly stated, and provides information on the level of agreement between different climate 
models. Further, users can download data for their area of interest at no cost. 

 
USGS: Water Resources 
https://www.usgs.gov/mission-areas/water-resources 
 
• Source: The USGS Water Resources Mission Area and its partners monitor, assess, research, 

and report on the nation’s various water resources and their conditions. This includes 
streamflow, groundwater, water quality conditions, water use, and availability.  

• Types of data: Water resources data is available to the public for viewing and downloading, 
collected at approximately 1.5 million sites from each of the 50 states, the District of 
Columbia, Puerto Rico, the U.S. Virgin Islands, Guam, American Samoa, and the 
Commonwealth of the Northern Mariana Islands. Data is organized by category: surface 
water, groundwater, water quality, water use, current conditions, site information, and 
mapper. Data can be filtered by category or by geographic area. Users can view a wide range 
of data, including current conditions of waterbodies, historical observations, daily data, 
statistics, peak-flow data, and field measurements and samples. Data can be presented in a 
variety of ways such as on a map, table, or time series. There are also tools, including the 
USGS National Water Dashboard which allows for interactive access to real-time data from 
thousands of stations across the country, or the Flood Event Viewer that helps to document 
flood events and provide map-based access to data for download. Users unfamiliar with this 
site can access several tutorials that guide them through the process of accessing data. 

• File types: Large variety of output formats including graphic, HTML table, and tab-
separated data file. 

• Costs: Open access. 
• Why it’s useful: This site allows users to access a variety of water resources data collected 

from across the country. There is data on both surface water and groundwater, with 
historical, daily, and even real-time data availability. Water quality conditions can also be 
examined, such as if users were assessing water pollution from pesticides or volatile organic 
compounds in their community. The tools make looking at this data even easier; for example, 
the WaterQualityWatch tool allows users to hone-in on their state of interest and examine 
various measurements, including temperature, dissolved oxygen, and nitrate levels. For those 
who are new to the site or gathering water resource data in general, tutorials and an FAQ are 
provided to help. 

 
USGS Western Geographic Science Center  
https://www.usgs.gov/centers/western-geographic-science-center/science/climate-change  
 
• Source:  The Western Geographic Science Center (WGSC) is a branch of the USGS. The 

WGSC’s priority is to continue the work of the USGS and Department of the Interior, with a 
research focus on water availability and sustainability, landscape change, natural hazards, 
and ecology using GIS and remote sensing. 

https://www.usgs.gov/mission-areas/water-resources
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• Types of data: The WGSC publishes scientific research on climate change that is free to the 
public. Topics include adaptation and mitigation, carbon stocks, ecosystem vulnerability and 
resilience, interactions of humans and the environment, land cover distribution, phenology, 
water for agriculture, and water sustainability. In short, the WGSC website provides a 
collection of reports and projects focused on monitoring, modelling, and enhancing human 
understanding of climate impacts through spatial analysis. 

• File types: GeoTIFF, XML, PDF, Text, and others. 
• Costs: Open access. 
• Why it's useful: The WGSC can provide users with insight into previous and ongoing 

research projects being done on climate change with GIS, as well as downloadable maps and 
other climate change analysis information. Though much of the information focuses on the 
U.S. southwest, data are also available for other parts of the U.S.   

 
The IPCC: Intergovernmental Panel on Climate Change 
https://www.ipcc.ch/  
 
• Source: The IPCC is a United Nations (UN) body for assessing science related to climate 

change. It provides rigorous, balanced scientific information that can be used as the basis for 
governments to develop climate-related policies. The IPCC does not conduct its own 
scientific research; instead, it assesses published literature. Participation in the IPCC is open 
to all member countries of the UN and World Meteorological Organizations (WMO), and 
currently has 195 members.  

• Types of data: IPCC Assessment Reports are generally published every six to seven years. 
The most recent is the Sixth Assessment Report in 2021. It addresses the most up-to-date 
physical understanding of the climate system and climate change. It provides a summary for 
policymakers, a technical summary, full Report Chapters, errata, an interactive atlas, FAQs, 
regional fact sheets, and dataset access. The IPCC also publishes methodology reports and 
special reports, such as the “Climate Change and Land” special report in 2019 which focuses 
on climate change, desertification, land degradation, sustainable land management, food 
security, and GHG fluxes in terrestrial ecosystems. 

• File types: Text and links to data that can be downloaded. 
• Costs: Open access. 
• Why it's useful: The IPCC publishes comprehensive climate change reports that rigorously 

review existing literature on knowledge of climate change, causes, potential impacts, and 
response options, in addition to special reports. While it may be difficult to keep up-to-date 
on the latest scientific publications and climate news, IPCC reports provide the public with a 
consolidated resource for climate science.  

 
U.S. Global Change Research Program / National Climate Assessment 
https://www.globalchange.gov/  
 
• Source: The U.S. Global Change Research Program (USGCRP) is a federal program 

mandated by the U.S. Congress in the Global Change Research Act of 1990 and is 
responsible for coordinating and integrating federal research and investments on global 
environmental changes and impacts. Specifically, the Congressional mandate stated the need 
for “a comprehensive and integrated United States research program that will assist the 

https://www.ipcc.ch/
https://www.globalchange.gov/
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Nation and the world to understand, assess, predict, and respond to human-induced and 
natural processes of global change,” (P.L. 101-606). The USGCRP has produced four 
National Climate Assessments (NCA), with the most recent NCA4 published in two volumes 
in 2018. The anticipated release date for the fifth NCA is 2023. 

• Types of data: The USGCRP website consists of five categories about climate change as 
reported in the NCA: Understand Climate Change; Assess- National Climate Assessment; 
Explore USGCRP Highlights; Browse Reports and Resources; and Engage- Connect and 
Participate. Users also have the option to view the latest NCA in its entirety. The 
“Understand Climate Change” section explains the impacts of climate change throughout the 
U.S. and its sectors. Users can explore three topics: what’s happening and why; impacts on 
society; and response options. In the “Assess” section, users can read more about the 
responsibilities of the USGCRP and upcoming National Climate Assessments. The 
“Explore” section highlights findings and activities in the USGCRP from its 13 member 
agencies and covers 25 different topics, including energy, social science, cities and 
infrastructure, and agriculture and food. In the “Browse” section, important reports and 
resources are available. Users can find key federal resources such as Senate Climate 
Summaries, Federal Climate Adaptation Plans, and the Global Change Information System 
data portal. The Reports Library contains annual reports, scientific assessments, fact sheets, 
strategic research plans, and more. The Indicators Platform contains key information about 
18 different climate indicators, which can be browsed in the Indicators Catalog. For each 
indicator, a description, an explanation of its relevance, key facts, the date range covered, and 
contributing sources are provided. The “Engage” section offers opportunities to engage with 
the USGCRP, such as through the latest news, webinars, and open notice calls for public 
feedback. 

• File types: Text and graphics; interactive exercises. 
• Costs: Open access. 
• Why it’s useful: This website can be used to gain a more complete understanding of climate 

change and climate research efforts in the U.S. There is a substantial collection of federal 
resources aimed at helping agencies and other stakeholders adapt to climate change, tools and 
information for education, data collections, and explanations of important climate concepts. 

 
NASA Earthdata 
https://earthdata.nasa.gov/  

 
• Source: The National Aeronautics and Space Administration (NASA) is a U.S. government 

agency responsible for air and space science and technology. The agency conducts cutting-
edge research on climate science, including solar activity, sea level rise, changes in sea ice 
and land ice, the temperature of the oceans and the atmosphere, the ozone layer, and air 
pollution. NASA utilizes 20 facilities in the United States, the International Space Station 
National Laboratory, as well as land, aircraft, and satellite based remote sensing technologies 
to study the sun and the solar system as well as Earth and its climate. NASA's Earth Science 
Data Systems (ESDS) program manages the data collected from these sources and provides 
information for scientists, policymakers, and the general public. NASA science products 
have been free and accessible since 1994, with an increasing focus on open-source formats. 
Most NASA data are available through the Earthdata Search portal 
(https://search.earthdata.nasa.gov/search). 

https://earthdata.nasa.gov/
https://search.earthdata.nasa.gov/search
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• Types of Data: The Earthdata Search portal provides access to more than 33,000 Earth 
observation data collections including high resolution satellite imagery, atmospheric 
chemistry, land surface data, flood data, wildfires, and others. Some datasets contain almost 
30 years of observations. While many NASA datasets are available in GIS compatible 
formats, not all are. Dozens of other scientific formats are also supported. The NASA GIS 
program contains GIS-specific datasets and resources (https://earthdata.nasa.gov/learn/gis). 
Additionally, the NASA Fire Information for Resource Management System (FIRMS) 
provides near real time information on fires and thermal anomalies within 3 hours of satellite 
detection. Users can download these active fire products for the previous two, four and seven 
day time periods in shapefile, KML or text file formats through NASA's Land, Atmosphere 
Near real-time Capability for EOS (LANCE) portal (https://earthdata.nasa.gov/earth-
observation-data/near-real-time). 

• File types: Depending on the dataset, data may be available in formats including ASCII, 
Geodatabase, GeoTIFF, GRIB, netCDF, KML, XML, and many other formats.   

• Costs: Open access. 
• Why it’s useful: The NASA Earthdata Search portal contains enormous amounts of data 

related to the Earth system, including high resolution satellite imagery. While some of the 
data may be too esoteric for typical municipal planning tasks, and though it can be 
challenging to locate useful data given the sheer amount and variety available, planners 
seeking high quality Earth science data will find many potentially useful examples at the 
NASA portal. 

 
NASA: Global Climate Change: Vital Signs of the Planet 
https://climate.nasa.gov/  
 
• Source: The NASA Global Climate Change website provides access to climate facts, 

articles, solutions, resources, NASA science, and interactive features to explore climate 
change. 

• Types of data: This website provides a comprehensive overview of climate change. The 
“Facts” section describes the scientific evidence of climate change, providing details on 
global temperature change, warming oceans, shrinking ice sheets, glacial retreat, decreased 
snow cover, sea level rise, declining Arctic sea ice, extreme events, and ocean acidification. 
It also discusses the causes and effects of climate change, from the gases that contribute to 
the greenhouse effect, the role and consequences of human activities, solar irradiance, and 
future changes. Data on the vital signs of change is presented (carbon dioxide, global 
temperature, Arctic sea ice extent, ice sheets, sea level, and ocean heat content). An extensive 
FAQ is also provided. The “Articles” section includes the latest NASA news and features as 
well as “Ask NASA” articles answering questions about varying climate topics. The 
“Solutions” section outlines the ways that NASA’s research, technology, and innovations are 
creating solutions for improving life on Earth from tracking mosquito-borne disease to food 
insecurity, to tracking dust storms and valley fever. The “Resources” section provides fact 
sheets, graphics, images, interactives, quizzes, shareables, videos, and 360 videos on seven 
topics: atmosphere; carbon cycle; climate change myths; global warming; land change; 
oceans and ice; and the water cycle.  

• File types: JPG image, GIF, mp4, and web services.  
• Costs: Open access. 

https://earthdata.nasa.gov/learn/gis
https://earthdata.nasa.gov/earth-observation-data/near-real-time
https://earthdata.nasa.gov/earth-observation-data/near-real-time
https://climate.nasa.gov/
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• Why it’s useful: Very extensive and user-friendly resource, particularly useful for local 
climate change education and public awareness efforts. 

 
 
ESRI GIS for Climate 
https://climate-arcgis-content.hub.arcgis.com/  
 
• Source: The GIS for Climate hub is an ArcGIS hub maintained by Esri, Inc. in collaboration 

with their climate science partners. Users can access several resources, including climate data 
and visualizations, ArcGIS lessons, examples, and applications related to climate analysis. 

• Types of data: There are currently 80 climate datasets available; 34 are vector or feature 
data, 13 are raster layers and maps, and 33 are websites and resources. Data examples include 
the National Urban Change Indicator, U.S. High Tide Flooding Projection Scenarios, 
Monthly Climate Outlook, and Esri Drought Tracker. There are currently six data 
visualization tools featured on the website: Pairwise Intersect, Aggregate Multidimensional 
Raster, Data Clock, Calendar Heat Chart, Space Time Pattern Mining, and Count 
Overlapping Features. There are also numerous resources for applying GIS to climate 
analysis compiled from Esri’s “Learn ArcGIS Lessons”, covering topics ranging from 
exploring future climate projections, estimating solar power potential, downscaling climate 
data with machine learning, and more. The hub further includes web applications and Story 
Maps, such as the “Cumulative Exposure to Climate Change” app and “Discovering Patterns 
in Global Wildfires” Story Map. Lastly, there are video demonstrations of other users’ 
analyses, blog posts describing workflows, and ArcGIS Pro projects and Python Notebooks. 

• File types: CSV, KML, Shapefile, GeoJSON, File Geodatabase and Feature Service. 
• Costs: The website is free, but use of various ArcGIS software will require a license. 

However, users can create a free public account on ArcGIS Online that grants access to Esri, 
Inc. content and content from other GIS users, and allows you to create, store, and manage 
maps, scenes, and apps, as well as share them. 

• Why it’s useful: The GIS for Climate hub provides a platform for everyone interested in 
spatial climate analysis to access relevant data and develop advanced workflows. 

 
NCAR GIS Program 
https://gis.ucar.edu/  
 
• Source: The U.S. National Center for Atmospheric Research (NCAR) is a federally funded 

research and development center of the National Science Foundation. It is managed by the 
University Corporation for Atmospheric Research (UCAR). NCAR’s GIS Program is aimed 
at supporting the use of GIS in atmospheric research and tackling issues in spatial data 
management, geoinformatics, and interoperability within geosciences. Its three focus areas 
include community and capacity building, integrating natural and social science data in GIS, 
and improving the spatial accuracy and usability of weather and climate models. It features 
interactive web applications, a climate change data portal, weather datasets, and relevant 
environmental and socio-economic datasets. 

• Types of data: NCAR’s climate change datasets feature climate change projection data from 
their Community Climate System Model (CCSM3), a global climate model included in the 
IPCC’s Fourth Assessment Report (AR4). Users can access CCSM3 AR4 global (1.4 degree 

https://climate-arcgis-content.hub.arcgis.com/
https://gis.ucar.edu/
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or ~155 km) and downscaled (4.5 km) continental U.S. simulations in GIS-compatible 
formats. They also provided a resource page with links to environmental and socioeconomic 
datasets that are available through GIS clearinghouses and other public websites. There is a 
similar resource page for weather-related data sources. They also offer three interactive web 
tools: Climate Inspector, CCSM GIS data portal, and the Extreme Heat Climate Inspector.  

• File types: Shapefile or Textfile, JPG, KML, WMS, WCS, and Web maps. 
• Costs: Open access. 
• Why it’s useful: It is among the few sources of high-quality climate model data available in 

GIS-ready formats. 
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