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PURPOSE
This toolkit was created as part of a Master of Urban Planning thesis and a capstone project 
for the Graduate Certificate in Climate Science. The purpose of this toolkit is to outline 
various climate communication strategies that would be practical for urban planners. It 
can be used by planners in Puget Sound, WA, as a guide for how to communicate climate 
change effectively to the community members they work with. Additional climate science 
education and planning resources are provided in the “Climate Resources” section.
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STRATEGY QUICK 
REFERENCE

1. Know your audience + tailor your communications 
2. Use plain language + avoid using technical jargon
3. Clearly define + contextualize terms used
4. Prioritize the use of narrative forms of communication
5. Emphasize the benefits from acting now vs. the potential future losses 
from inaction
6. Emphasize what will happen, not when
7. Frame climate action to address the everyday concerns of your 
community
8. Focus on solutions to climate change that are being implemented
9. Provide specific, current, and local examples of mitigation + 
adaptation efforts
10. Use simple + local visuals rather than complex data visualizations
11. Present climate change as a local + current phenomenon
12. Incorporate opportunities + activities to co-produce knowledge + 
explore various climate solutions with your community
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PROBLEM 
STATEMENT
Community-centered climate planning is increasingly 
becoming more crucial in our cities as we begin to 
experience and prepare for climate impacts. Community-
centered climate planning is climate planning that utilizes 
local knowledge and community participation in the 
development of strategies. It can support climate justice, is 
valuable to give communities greater agency in determining 
their future, and increases the effectiveness of planning 
decisions. 

Urban planners play an important role in preparing for 
climate change, and as part of this, should be able to 
effectively communicate and discuss climate change and 
local impacts with the communities they are planning with 
so that community members understand why this work is 
important and what role they play in it. Current engagement 
materials in urban planning are often not tailored to their 
specific audiences and often use complicated graphics and 
climate projections that confuse rather than educate or 
inspire others to act.

By having a solid understanding of effective climate 
communication strategies, and with greater access and 
knowledge of the tools available to help communicate 
climate impacts to their communities, planners can better 
utilize community engagement efforts to gain support for 
and adopt climate-friendly policies that increase cities’ 
resilience to climate change and climate justice. 

Source: Climate Action, The Essentials: Understanding and tackling climate change. (n.d.). Voices 
of Youth. Retrieved April 4, 2023, from https://www.voicesofyouth.org/climateaction  



Climate Communication Toolkit for Urban Planners in Puget Sound, WA6

CLIMATE 
COMMUNICATION 
STRATEGIES

1. Know your audience + tailor your 
communications
Some communities are more amenable to discussing climate change than others, but most communities 
would probably agree that they want their cities to be protected from hazards and remain safe places 
to live. Targeting and tailoring your messaging can increase the likelihood of achieving climate 
communication goals.1

1.1 TERMINOLOGY + FRAMING
If your community members don’t respond well to the term “climate change”, it’s important to 
figure out how to frame the issue so they are more open to discussing solutions. Some communities 
might be more receptive to discussing the implementation of their hazard mitigation plan, for 
instance. In this case, you could emphasize how planning actions can enhance the community’s 
resilience to different natural hazards, foster safer communities, or improve infrastructure. This 
way, you are still addressing potential climate impacts but from a lens of enhancing community 
resilience rather than climate mitigation or adaptation. As community members begin to see the 
benefits of these plans, they might be more trusting of planning processes and eventually be 
willing to address climate change directly. 

2. Use plain language + avoid using 
technical jargon 
When discussing climate change, use as plain language as possible and avoid technical jargon in order 
to be approachable to wide audiences. It’s widely suggested that using shorter words and sentences and 
avoiding jargon in general make for more approachable and clear communications.2

2.1 TECHNICAL JARGON
The vocabulary used in a planner’s day-to-day work is not always familiar to broad audiences. 
For instance, the term “resilience” might not be well known or hold the same meaning among 
community members or people in other fields of work. While you can provide a definition for 
resilience or related terms as they come up, you can also substitute words like “preparedness” 
or similar terms.3



Climate Communication Toolkit for Urban Planners in Puget Sound, WA 7

3. Clearly define + contextualize terms 
used
Clearly define and contextualize any terms used to ensure your audience has a shared understanding of the 
subject at hand and to increase the effectiveness of your communications. To combat misinterpretations, 
provide specific examples of what the terms you are using look like in practice. 

3.1 CLEARLY DEFINE TERMS
Not everyone knows what the term “carbon dioxide” means or understands what it means 
in different contexts, such as “carbon neutral”. Clarify that carbon dioxide, or CO2 for short, 
is emitted during the combustion of fossil fuels, and though there is a natural carbon cycle, 
human activity is contributing to unprecedented amounts of carbon dioxide being added to the 
atmosphere. Clarify what different terms referring to carbon dioxide mean; for instance, “carbon 
neutral” refers to a no net increase in the amount of carbon dioxide in the atmosphere.4

3.2 CONTEXTUALIZE TERMS
There might be words that mean completely different things in climate science than in other 
contexts. For instance, usually, the word “enhanced” means to make something better, but in the 
case of climate change, “enhanced global warming” means global warming is getting worse.5 
Additionally, a “positive feedback loop” doesn’t necessarily mean it will have a positive outcome.

3.3 CLARIFY SIMILAR TERMS 
Global warming and climate change are often used interchangeably but have distinct meanings 
(Figure 1). Global warming refers to the long-term increase in Earth’s surface temperatures 
due to an increased concentration of greenhouse gas emissions in the atmosphere. Climate 
change refers to the broad, long-term changes in the average weather patterns on Earth due to 
anthropogenic greenhouse gas emissions. 

Figure 1. Graphic Depicting Global Warming vs. Climate Change

Note: Graphic made by Chen, R. Icons from: Social Issues Thesis: Climate Change | Google Slides & PPT. (n.d.). Retrieved 
May 23, 2023, from https://slidesgo.com/theme/social-issues-thesis-climate-change
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4. Prioritize the use of narrative forms of 
communication
Utilize narrative forms of communication that emphasize the human impacts of climate change and 
appeal to the human experience. 

4.1 COMMUNITY NARRATIVES
The use of narratives can help planners determine how communities understand and practice 
adaptation.6 For instance, “a community in a flood-prone coastal town…constructs individual 
and collective stories about their historical experiences, their coping strategies, and problems 
encountered, which are passed down as intergenerational local knowledge”.7 Provide an 
opportunity for communities to talk about their experiences and share how they coped with past 
climate impacts to determine how you, as a planner, can supplement these efforts and better 
assist communities in the future based on their capacity and needs.

4.2 PERSONAL NARRATIVES
Utilize personal stories to help others think about how climate change has impacted their lives, 
make a connection between the science and their personal experiences, and see why taking 
action to address climate change is urgent. My personal story follows:

Growing up in San Francisco, I never had a sunny and warm birthday celebration. My birthday 

is in July, which is often described as the coldest time in San Francisco because of the thick fog 

and grey skies that typically characterize our summers. As I got older and visited home in the 

summers during college, I began to notice that our weather was a lot more sunny than it used to 

be! I finally had a warm birthday celebration outdoors. Along with warmer summer temperatures, 

San Francisco also began to experience heat waves, which the city was vastly unprepared for. I’m 

sure you can think of similar examples of where you’ve also observed long-term weather changes. 

SFGATE, A. G. (2017, July 14). San Francisco’s summer fog as you’ve never seen it before. 
SFGATE. https://www.sfgate.com/bayarea/article/Video-Watch-Karl-the-Fog-push-his-way-into-
San-11288915.php

Figure 2. Typical San Francisco Summer vs. New Normal

Chen, R. (2022). 
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5. Emphasize the benefits from acting now 
vs. the potential future losses from inaction
Emphasize the potential benefits of acting as soon as possible rather than the potentially devastating 
losses from inaction to help community members view climate action as a more worthwhile endeavor.8 

5.1 COST-EFFECTIVE
The cost of implementing climate-friendly policies and investments now is significantly lower 
than the cost of paying for disaster recovery efforts following a natural disaster. It’s important 
to emphasize how changes are low-cost, easy to implement, and will help make the city more 
efficient and resilient over time. If possible, present relevant numbers to your community to help 
demonstrate savings over time.

5.2 IMMEDIATE BENEFIT VS. LONG-TERM LOSS
Emphasize co-benefits of immediate climate action like increased green space and healthier 
communities rather than potential devastating effects of climate change from inaction like 
species extinction or damage to city infrastructure and services. Though mention of devastating 
impacts can be motivating as well, it might lead some people to feel hopeless. Discussing the 
many co-benefits of climate action, some of which are shown in Figure 3, can provide a positive 
vision of the future that incorporates community values.

6. Emphasize what will happen, not when
Many climate impacts are accompanied by a certain amount of uncertainty surrounding exactly when they 
will occur. While scientists agree climate impacts will happen in our lifetimes, and already are happening 
in many places, the exact timing of climate impacts such as floods or wildfires can be hard to predict.

6.1 FLOODING WILL OCCUR VS. 100-YEAR FLOODPLAIN
While planners and scientists alike may have a strong understanding on what phrases like a “100 
year floodplain” mean, communities may misinterpret this information to mean they are relatively 
safe from flooding. However, as climate change is changing the timing and magnitude of such 
hazards, it’s important to communicate how communities need to be prepared for such large 
flooding events to happen much more frequently. As such, it is important to clearly describe the 
consequences of such events rather than on the likelihood they will happen each year. Focus on 
painting a picture of what will happen the next time the community floods. 
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7. Frame climate action to address the 
everyday concerns of your community
Framing is a communication theory that argues how you craft a message, i.e., what information and how 
you present it, influences how others receive and interpret that message. Framing plays an important role 
in climate communication, as it can affect how messages around climate change are received. 

7.1 CO-BENEFITS
Frame climate change in terms of the co-benefits climate action has for the everyday concerns 
of your community members.9 People may not be able to see the real-life, tangible benefits of 
climate action without these connections being drawn, and tend to view such issues as more 
important than climate change action, despite believing climate change will greatly affect their 
future.10 At the same time, most people want to live in a more equitable city with ample green 
space, less air pollution, and well-maintained infrastructure, which are all potential co-benefits of 
climate action.

7.2 PUBLIC HEALTH
Using a public health frame is especially effective as climate change’s impact on human health 
is “one of five key climate change beliefs that are strongly associated with [the] likelihood to 
support a societal response and to personally take actions that encourage a societal response”.11 
Researchers also found that a public health frame was the “most likely to elicit emotional reactions 
consistent with support for climate change mitigation and adaptation”.12 It’s important to be 
mindful of how climate action can foster equity to ensure health impacts aren’t disproportionately 
experienced.

Figure 3. Some Potential Co-Benefits of Climate Change Action
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Provide specific and local examples of climate mitigation and 
adaptation efforts in your community to help community members 
visualize what adaptation looks like, and encourage them to join in 
existing efforts.

9.1 HIGHLIGHT EXISTING EFFORTS
Seattle has a goal of managing 700 million gallons of 
stormwater per year. As of now, Seattle manages 465 
million gallons of stormwater, though many additional 
green stormwater infrastructure projects are underway 
(Figure 4).14 As part of this, King County provides support 
through a RainWise program that assists homeowners with 
installing rain gardens on their property. These efforts not 
only help prevent extreme flooding in neighborhoods, but 
they also can mitigate the urban heat island effect, reduce 
water pollution, and sequester carbon by adding trees and 
other greenery. 

9.2 REVIEW EXISTING GOALS
Seattle also has goals to adopt insulation and window 
requirements to reduce energy use during extreme hot and 
cold temperatures, improve energy efficiency, and increase 
cooling capacity during heat waves.15

8. Focus on solutions to climate change 
that are being implemented
Provide examples of climate mitigation and adaptation efforts to prevent people from feeling hopeless in 
the face of climate change. It’s important to show that the solutions to climate change are available and 
are already being implemented; we just need to accelerate these efforts. Provide local examples where 
possible.

8.1 HIGHLIGHT EXISTING EFFORTS
Seattle’s electricity provider, Seattle City Light, has been carbon neutral since 2005. Seattle City 
Light primarily relies on hydroelectric power, but is incorporating wind and other renewable 
energy sources to further diversify their renewable energy profile and meet future energy load 
demand.

8.2 CELEBRATE ACCOMPLISHMENTS
Greenhouse gas emissions in Seattle decreased by 6%, and per capita emissions declined by 
17% from 2008 to 2018, despite a 13% growth in population.13 Highlight accomplishments such 
as these to help people see that the changes necessary for climate action are not impossible. 

United States Environmental Protection Agency. (2017). Expanding 
the Benefits of Seattle’s Green Stormwater Infrastructure. https://
www.epa.gov/sites/default/files/2017-03/documents/seattle_techni-
cal_assistance_010517_combined_508.pdf

Figure 4. GSI in Seattle in 2017

9. Provide specific, current, and local 
examples of mitigation + adaptation efforts
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Source: Wang, S., Corner, A., Chapman, D., & Markowitz, E. (2018). Public engagement with climate imagery in a changing digital landscape. 
WIREs Climate Change, 9(2), e509. https://doi.org/10.1002/wcc.509

Figure 5. Seven Principles for Visual Climate Change Communication

10. Use simple visuals rather than complex 
data visualizations
When discussing complex scientific information like climate science, it’s important not to overwhelm your 
audience. Imagery can greatly increase understanding of climate change and encourage people to act.16 
Using appropriate images as outlined below can contribute to more memorable messages than using 
complex data to depict climate change.

10.1 SIMPLIFY, SIMPLIFY
Oftentimes information from climate change organizations like the Intergovernmental Panel 
on Climate Change (IPCC) is not appropriately communicated to local communities and is too 
technical and overwhelming to understand.17 Graphs are generally accessible to most people, 
especially if supplemented with a patient explanation, but large amounts of text and tables are 
more difficult for people to understand and interpret.18 Support your communication efforts with 
simple graphics to foster greater understanding.

10.2 INSPIRING IMAGES
Imagery featuring “fear-inducing images”, though they capture people’s attention, also “[tend] 
to distance or disengage individuals, rendering them feeling helpless, overwhelmed, and not 
empowered to act”.19 Alternatively, images showing solutions to climate change have been 
found to be more encouraging and inspiring, especially if they are local.20

10.3 HUMAN-SCALE + CENTERED IMAGES
Many previous climate communications have shown animals or landscapes at risk as a way to 
demonstrate climate impacts. However, while images showing impacts on humans were not 
as common until recently, they are more effective in encouraging action.21 Wang et al. offer 
additional suggestions for using visuals in climate communications, as shown below in Figure 5.
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Source: Kim, G. (2022, December 27). ‘We lost everything’: Duwamish River gushes into Seattle homes. The Seattle Times. 
https://www.seattletimes.com/seattle-news/duwamish-river-floods-seattles-south-park-neighborhood/ 

11. Present climate change as a local + 
current phenomenon
Discuss the changes in climate that your community has already experienced and how these will increase 
with additional greenhouse gas emissions. Presenting climate change as a local phenomenon happening 
in real time helps people to make personal connections between things they might’ve observed in daily 
life, such as shifting weather patterns, to climate change.22 

11.1 PHOTOS OF LOCAL IMPACTS
Show imagery of local climate impacts, such as an intersection or neighborhood that got flooded 
recently due to above-average rainfall (Figure 6).

Source: Raymond, C., & Rogers, M. (2022). Climate Mapping for a Resilient Washington. Prepared by the Climate Impacts Group, University of Washington, Seattle and Research Data & 
Computing Services, University of Idaho, Moscow. Retrieved April 8, 2023, from https://cig.uw.edu/resources/analysis-tools/climate-mapping-for-a-resilient-washington/

Figure 6. Recent Flooding in South Park, Seattle

Figure 7. Climate Mapping for a Resilient Washington Tool Example

11.2 LOCAL CLIMATE PROJECTIONS
Present facts related to local climate changes, such as the increase in days above average 
temperatures. For instance, Seattle in 2022 experienced a record-breaking 13 days above 
90˚F, which communities were vastly unprepared for due to the lack of air conditioning and 
infrastructure to mitigate extreme heat.23 Show simplified, local climate projections that model 
how local climate will continue to change in the future. One useful tool for this is the Climate 
Impact Group’s Climate Mapping for a Resilient Washington tool (Figure 7), which can be found 
in the “Climate Resources” section.
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12. Incorporate opportunities + activities 
to co-produce knowledge + explore various 
climate solutions with your community
Planners can use several hands-on strategies during community engagement to further increase learning 
and collaboration. Design participation in ways that allow for meaningful outcomes for participants; in 
some cases this requires working with communities to determine the outreach efforts themselves.24

12.1 PARTICIPATORY MAPPING
Participatory mapping “can be defined as ‘the creation of maps by local communities - often 
with the involvement of supporting organizations including governments…and other actors 
engaged in development and land-related planning”.25 It can be effective not only in helping 
community members understand complex problems and visualize risks and potential changes 
to their community, but it can also identify more effective adaptation responses by incorporating 
local and traditional ecological knowledge.26

One specific example of this is to have participants “plot a transport route through a local 
interactive map with flood risk areas highlighted, or [explore] how they might retrofit a local 
existing building to cope with changing climate conditions”.27 In all, participatory mapping 
should be part of a broader engagement strategy in order to incorporate local knowledge and 
shouldn’t function as the sole form of engagement.28 

12.2 ASERT MODEL
The ASERT Model29 is another participatory engagement strategy that involves several stations at 
which community members can complete various learning activities related to climate risks and 
vulnerabilities and receive a reward for completing them all. It allows for the co-production of 
policy-relevant knowledge grounded in local contexts, as it offers space for community members 
to share their experiences and voice their preferences for different solutions.30 It provides an 
opportunity to support marginalized voices as long as the opportunity to participate reaches 
those communities effectively in the first place. Care should be taken to ensure the activities 
don’t diminish the importance of the issue at hand or come off as belittling, especially if the 
community you are working with has recently experienced loss or trauma.

Closing Thoughts
These strategies are meant to be a starting place to help planners better tailor their climate 
communications to the communities they work with in order to increase understanding of the issues 
at hand, bolster approval and implementation of climate resilient policies, and build social capital in 
cities. While they are all listed as individual strategies, many are closely related, and they will all be 
more effective if used together. 

As with all community engagement, engagement for climate planning is not a one-time occurrence. 
Engagement should be thoughtfully done throughout the planning process to ensure climate action 
is equitably distributed and implemented and to ensure planning policies and projects are able to 
achieve climate goals.

https://sites.wp.odu.edu/asert/approach/
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https://cig.uw.edu/resources/analysis-tools/
https://data.cig.uw.edu/climatemapping/
https://data.cig.uw.edu/climatemapping/
https://www.epa.gov/climateimpacts
https://hazards.fema.gov/nri/map
https://psregcncl.maps.arcgis.com/apps/webappviewer/index.html?id=4e1f07c343534e499d70f1686171d843
https://psregcncl.maps.arcgis.com/apps/MapSeries/index.html?appid=0775a678df3741788b4ad2fd4d97c09d
https://riskfactor.com/city/seattle-wa/5363000_fsid/flood
https://climatetoolbox.org/tool/climate-mapper
https://resilience.climate.gov/#top
https://resilience.climate.gov/#top
https://toolkit.climate.gov/tools?f%5B0%5D=field_tool_category%3A88
https://toolkit.climate.gov/tools
https://apps.usgs.gov/nccv/maca2/maca2_counties.html
https://climate.northwestknowledge.net/NWTOOLBOX/tribalProjections.php
https://www.epa.gov/ejscreen
https://www.epa.gov/ejscreen
https://fortress.wa.gov/doh/wtnibl/WTNIBL/
https://fortress.wa.gov/doh/wtnibl/WTNIBL/
https://academiccommons.columbia.edu/doi/10.7916/d8-pjjm-vb57
https://academiccommons.columbia.edu/doi/10.7916/d8-pjjm-vb57
https://ecoamerica.org/connecting-on-climate/
https://inclusivescicomm.org/wp-content/uploads/sites/1568/ISC-Starter-Kit_FINAL.pdf
https://inclusivescicomm.org/wp-content/uploads/sites/1568/ISC-Starter-Kit_FINAL.pdf
https://kresge.org/sites/default/files/library/community_drive_resilience_planning_from_movement_strategy_center.pdf
https://oxfordre.com/climatescience/page/climate-change-communication/
https://unfccc.int/sites/default/files/resource/CDKN%20guide%202019%20revised%20version.pdf
https://unfccc.int/sites/default/files/resource/CDKN%20guide%202019%20revised%20version.pdf
https://www.sustain.ubc.ca/sites/default/files/2015-02_Public%20Engagement%20Toolkit%20for%20Sea%20Level%20Rise_Barisky.pdf
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Heat Waves
GUIDANCE
APA Planning for Urban Heat Resilience 
Georgetown Climate Center Adaptation Toolkit: Sea 
Level Rise and Coastal Land Use
Low Carbon Living Guide to Urban Cooling Strategies
Northern Institute of Applied Climate Science Tree 
Species Guide

URBAN HEAT ISLANDS
EPA Urban Heat Islands
Google Tree Canopy Viewer
NOAA Urban Heat Tools
Tree Equity Score Mapper

HEALTH IMPACTS
Future Heat Events and Social Vulnerability Map
CDC Heat and Health Tracker

Urban Flooding
GUIDANCE
APA Getting Ready for the Rain: Urban Flooding and 
Planning for Community Resilience
C40 Cities Flooding Implementation Guides
C40 Cities How to Increase Your City’s Permeability
EPA Flooding Guidance
Urban Floods Community of Practice Land Use Planning 
for Urban Flood Risk Management
Washington Department of Ecology Planning for Flood 
Hazards 
Washington Department of Ecology Comprehensive 
Planning for Floodplain Management

VISUALIZATION TOOLS
Climate Impacts Group Projected Changes in Extreme 
Precipitation Tool
Climate Impacts Group Sea Level Rise Viewer
FEMA National Flood Hazard Layer
NOAA Tides and Currents Map
NOAA Inundation Dashboard
NOAA Sea Level Rise Viewer
Seattle Public Utilities Sea Level Rise Mapper
US Fish and Wildlife Service National Wetlands Inventory
Washington Coastal Resiliency Network Washington 
Coastal Hazards Risk Reduction Project Mapper

GREEN STORMWATER 
INFRASTRUCTURE
EPA Green Infrastructure Modeling Toolkit
EPA Stormwater Trees Technical Memorandum

Climate Planning
GUIDELINES
C40 Cities Guide to Integrating Climate Action
Georgetown Climate Adapting to Urban Heat: A Toolkit 
for Local Governments
National Wildlife Federation Green Works for Climate 
Resilience

CLIMATE IMPACTS
APA Urban Heat Management and the Legacy of 
Redlining
C2ES Heat Waves and Climate Change
Carbon Brief What Climate Models Tell us About Future 
Rainfall
CDC Climate Impacts on Human Health
Climate Impacts Group State of Knowledge: Climate 
Change in Puget Sound
EPA Climate Indicators: Heat Waves
EPA Climate Indicators: Heavy Precipitation
NRDC Flooding and Climate Change
Union of Concerned Scientists Heat Waves
Union of Concerned Scientists Heat Waves and Human 
Health
World Health Organization Heat Waves

Wildfire
GUIDANCE
NOAA Wildfire Climate Connection
USDA + USFS Wildfire Crisis Strategy Implementation 
Plan and Confronting the Wildfire Crisis

WILDFIRE + SMOKE MAPPING
Air Now Fire and Smoke Map
DNR Community Wildfire Resilience Resource Library
U.S. Climate Resilient Toolkit Landfire Mapping Tool
USGS Current Wildfires Map
USGS Wildland Fire Trends Tool
Washington State Department of Ecology Smoke Forecast

https://www.planning.org/publications/report/9245695/
https://www.georgetownclimate.org/files/report/Adaptation_Tool_Kit_SLR.pdf
https://www.georgetownclimate.org/files/report/Adaptation_Tool_Kit_SLR.pdf
https://www.lowcarbonlivingcrc.com.au/sites/all/files/publications_file_attachments/rp2024_guide_to_urban_cooling_strategies_2017_web.pdf
https://static1.squarespace.com/static/5602e09be4b053956b5c8d3a/t/61df0d7a9cdda84013ec38bb/1642007932183/PugetSoundRegion_VulnerabilityAssessment_12-2-2021.pdf
https://static1.squarespace.com/static/5602e09be4b053956b5c8d3a/t/61df0d7a9cdda84013ec38bb/1642007932183/PugetSoundRegion_VulnerabilityAssessment_12-2-2021.pdf
https://www.epa.gov/heatislands
https://insights.sustainability.google/places/ChIJVTPokywQkFQRmtVEaUZlJRA/trees?hl=en-US&ty=2021
https://www.heat.gov/pages/tools-information
https://treeequityscore.org/map/#11/47.6148/-122.3284
https://geoxc-apps2.bd.esri.com/Climate/HeatVulnerability/index.html
https://ephtracking.cdc.gov/Applications/heatTracker/
https://www.planning.org/publications/document/9121412/
https://www.planning.org/publications/document/9121412/
https://www.c40knowledgehub.org/s/article/How-to-reduce-flood-risk-in-your-city?language=en_US
https://www.c40knowledgehub.org/s/article/Flooding-How-to-increase-your-city-s-permeability?language=en_US
https://www.epa.gov/green-infrastructure/manage-flood-risk
https://openknowledge.worldbank.org/server/api/core/bitstreams/6876079a-5970-5f8f-aa29-aa025768c7d9/content
https://openknowledge.worldbank.org/server/api/core/bitstreams/6876079a-5970-5f8f-aa29-aa025768c7d9/content
https://ecology.wa.gov/Air-Climate/Responding-to-climate-change/Flood-impacts
https://ecology.wa.gov/Air-Climate/Responding-to-climate-change/Flood-impacts
https://apps.ecology.wa.gov/publications/documents/2106019.pdf
https://apps.ecology.wa.gov/publications/documents/2106019.pdf
https://data.cig.uw.edu/picea/stormwater/pub/viz/
https://data.cig.uw.edu/picea/stormwater/pub/viz/
https://cig.uw.edu/projects/interactive-sea-level-rise-data-visualizations/
https://www.fema.gov/flood-maps/national-flood-hazard-layer
https://tidesandcurrents.noaa.gov/
https://tidesandcurrents.noaa.gov/inundationdb/
https://coast.noaa.gov/digitalcoast/tools/slr.html
https://seattlecitygis.maps.arcgis.com/apps/webappviewer/index.html?id=531658b7209e46acbaed730574214353
https://www.fws.gov/program/national-wetlands-inventory/wetlands-mapper
https://waecy.maps.arcgis.com/apps/MapSeries/index.html?appid=cb81314d6fb44e0187e7980a1f0cd32b
https://waecy.maps.arcgis.com/apps/MapSeries/index.html?appid=cb81314d6fb44e0187e7980a1f0cd32b
https://www.epa.gov/water-research/green-infrastructure-modeling-toolkit
https://www.epa.gov/sites/default/files/2016-11/documents/final_stormwater_trees_technical_memo_508.pdf
https://www.c40knowledgehub.org/s/article/Integrating-Climate-Adaptation-A-toolkit-for-urban-planners-and-adaptation-practitioners?language=en_US
https://www.georgetownclimate.org/files/report/Urban%20Heat%20Toolkit_9.6.pdf
https://www.georgetownclimate.org/files/report/Urban%20Heat%20Toolkit_9.6.pdf
https://www.nwf.org/~/media/PDFs/Global-Warming/Climate-Smart-Conservation/2014/green-works-final-for-web.pdf
https://www.nwf.org/~/media/PDFs/Global-Warming/Climate-Smart-Conservation/2014/green-works-final-for-web.pdf
https://planning.org/blog/9212209/urban-heat-management-and-the-legacy-of-redlining/
https://planning.org/blog/9212209/urban-heat-management-and-the-legacy-of-redlining/
https://www.c2es.org/content/heat-waves-and-climate-change/
https://www.carbonbrief.org/explainer-what-climate-models-tell-us-about-future-rainfall/
https://www.carbonbrief.org/explainer-what-climate-models-tell-us-about-future-rainfall/
https://www.cdc.gov/climateandhealth/effects/default.htm
https://cig.uw.edu/projects/climate-change-in-puget-sound-state-of-knowledge/
https://cig.uw.edu/projects/climate-change-in-puget-sound-state-of-knowledge/
https://www.epa.gov/climate-indicators/climate-change-indicators-heat-waves
https://www.epa.gov/climate-indicators/climate-change-indicators-heavy-precipitation
https://www.nrdc.org/stories/flooding-and-climate-change-everything-you-need-know
https://www.jstor.org/stable/resrep24149
https://www.jstor.org/stable/resrep24150
https://www.jstor.org/stable/resrep24150
https://www.who.int/health-topics/heatwaves#tab=tab_1
https://www.noaa.gov/noaa-wildfire/wildfire-climate-connection
https://www.fs.usda.gov/sites/default/files/fs_media/fs_document/WCS-Implementation-Plan.pdf
https://www.fs.usda.gov/sites/default/files/fs_media/fs_document/WCS-Implementation-Plan.pdf
https://experience.arcgis.com/experience/0fe032e92fad464fbcdc7faf12cd7928/
https://fire.airnow.gov/
https://www.dnr.wa.gov/community-wildfire-resilience-resource-library
https://toolkit.climate.gov/tool/landfire
https://maps.nwcg.gov/sa/#/%3F/%3F/45.51/-121.2321/6
https://www.usgs.gov/centers/forest-and-rangeland-ecosystem-science-center/science/wildland-fire-trends-tool
https://enviwa.ecology.wa.gov/home/text/421#Forecast
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APPENDICES
Appendix A: Heat Waves PowerPoint
Appendix B: Urban Flooding PowerPoint



Heat Waves
What’s causing them, how they relate to 
planning decisions, and how planners can 
discuss them more effectively with communities

1

CREDITS: This presentation template was created by Slidesgo, and 
includes icons by Flaticon, and infographics & images by Freepik 

What is a heat wave?

a period of hot 
weather above 
historical averages 
for the area that 
lasts for two or more 
days (CDC)

Broom, J. (2015, July 9). Heat-wave record tied, but unlikely to fall Friday. The Seattle Times. https://www.seattletimes.com/seattle-news/heat-wave-record-tied-could-fall-tomorrow/

2

What causes heat waves?
High pressure systems strengthen and 
remain in the atmosphere for multiple 
days

Sullivan, S. P. (2022, June 28). One year later, a look back at the Pacific Northwest’s 2021 Heat Dome. Northwest Wine Report. 
https://www.northwestwinereport.com/2022/06/one-year-later-look-back-at-pacific.html

These systems push hot air down and:
● Prevent heat from rising back to the 

atmosphere
● Trap hot air rising from the ground
● Minimize wind and cloud cover
● Prevent other weather systems from 

coming in

3

● Increasing frequency, 
duration, and intensity of heat 
waves

Climate Change 
+ Heat Waves

● Changing seasonality
● Aőecting more people 

annually as the Earth warms, 
100 heat related deaths in 
Seaŕle 2021 (WA DOH)

Hansen, K., & Stevens, J. (2021, June 28). Exceptional Heat Hits Pacific Northwest [Text.Article]. NASA Earth Observatory. 
https://earthobservatory.nasa.gov/images/148506/exceptional-heat-hits-pacific-northwest

Popovich, N., & Choi-Schagrin, W. (2021, August 11). Hidden Toll of the Northwest Heat Wave: Hundreds of Extra Deaths. The 
New York Times. https://www.nytimes.com/interactive/2021/08/11/climate/deaths-pacific-northwest-heat-wave.html

4

● Increasing frequency, 
duration, and intensity of heat 
waves

Climate Change 
+ Heat Waves

● Changing seasonality
● Aőecting more people 

annually as the Earth warms, 
100 heat related deaths in 
Seaŕle 2021 (WA DOH)

Hansen, K., & Stevens, J. (2021, June 28). Exceptional Heat Hits Pacific Northwest [Text.Article]. NASA Earth Observatory. 
https://earthobservatory.nasa.gov/images/148506/exceptional-heat-hits-pacific-northwest

Bush, E. (2019, June 14). Seattle unprepared for deadly heat waves made worse by global warming, researchers say. The Seattle Times. 
https://www.seattletimes.com/seattle-news/environment/heat-waves-could-kill-hundreds-more-in-seattle-as-globe-warms-researchers-say/

5

Humidity
Increased global warming also increases the 
humidity of the air

● As the air warms, it can hold more water vapor
● For every degree of warming, water vapor 

increases 7%

Exacerbates how high temperatures actually 
feel → wet bulb temperature: reports how 
hot it actually feels outside in terms of heat 
stress on the human body

6

https://bit.ly/3A1uf1Q
http://bit.ly/2TyoMsr
http://bit.ly/2TtBDfr
https://www.seattletimes.com/seattle-news/heat-wave-record-tied-could-fall-tomorrow/
https://www.northwestwinereport.com/2022/06/one-year-later-look-back-at-pacific.html
https://www.northwestwinereport.com/2022/06/one-year-later-look-back-at-pacific.html
https://earthobservatory.nasa.gov/images/148506/exceptional-heat-hits-pacific-northwest
https://earthobservatory.nasa.gov/images/148506/exceptional-heat-hits-pacific-northwest
https://www.nytimes.com/interactive/2021/08/11/climate/deaths-pacific-northwest-heat-wave.html
https://earthobservatory.nasa.gov/images/148506/exceptional-heat-hits-pacific-northwest
https://earthobservatory.nasa.gov/images/148506/exceptional-heat-hits-pacific-northwest
https://www.seattletimes.com/seattle-news/environment/heat-waves-could-kill-hundreds-more-in-seattle-as-globe-warms-researchers-say/
https://www.seattletimes.com/seattle-news/environment/heat-waves-could-kill-hundreds-more-in-seattle-as-globe-warms-researchers-say/
Rachel Chen
A P P E N D I X   A:  
H E A T   W A V E S   P O W E R P O I N T



Urban Heat Island Effect
Impervious 

surfaces
Less 

vegetation

Waste heat 
from industrial, 
vehicle, urban 

activity

Low albedo 
surfaces

Lack of airflow 
between 
buildings

Marathe, P. (2015, October 1). Twenty years after ‘95: What climate change means for heat waves, cities and forecasting | Argonne National 
Laboratory. https://www.anl.gov/article/twenty-years-after-95-what-climate-change-means-for-heat-waves-cities-and-forecasting

7

Urban Heat Island Effect

Temperatures in the city are several degrees warmer than rural counterparts due 
to abundance of impervious surfaces that absorb, rather than reflect heat

Fuladlu, K., Riza, M., & Ilkan, M. (2018, May 22). THE EFFECT OF RAPID URBANIZATION ON THE PHYSICAL MODIFICATION OF URBAN AREA. https://www.researchgate.net/publication/326316773_THE_EFFECT_OF_RAPID_URBANIZATION_ON_THE_PHYSICAL_MODIFICATION_OF_URBAN_AREA

8

Night time temperatures remain high as 
urban surfaces slowly release the heat 
they absorbed during the day

UHI + Heat Waves

Up to 12.6˚F warmer 
than non-redlined 

neighborhoods

Previously redlined neighborhoods 
experience disproportionate impacts of 
human heat due to decades of 
disinvestment

Constantine, D. (n.d.). Results of heat mapping project show inequitable impact of hotter summers, will inform actions by King County and 
City of Seattle—King County. Retrieved April 13, 2023, from 
https://kingcounty.gov/elected/executive/constantine/news/release/2021/June/23-heat-mapping-results.aspx

9

Impacts 
of heat 

waves in 
cities

Human Health
● Can cause heat related illnesses: heat stroke 

and heat stress, worsen existing health 
conditions, and in extreme cases: death

Popovich, N., & Choi-Schagrin, W. (2021, August 11). Hidden Toll of the Northwest Heat Wave: Hundreds of Extra Deaths. The New York Times. 
https://www.nytimes.com/interactive/2021/08/11/climate/deaths-pacific-northwest-heat-wave.html

10

Impacts 
of heat 

waves in 
cities

Built Environment
Can damage infrastructure i.e. roads, 
bridges, disrupt industry i.e. airlines, worsen 
air quality

Trooper Kelsey Harding [@wspd7pio]. (2021, June 28). State Route 544 milepost 7 near Everson, Wa is currently closed. The asphalt roadway is 
buckling and unsafe for travel. WSDOT is advised and detours are currently being set up. BL https://t.co/5Yb9UYzbDc [Tweet]. Twitter. 
https://twitter.com/wspd7pio/status/1409353691287592970

11

Impacts 
of heat 

waves in 
cities

Energy Infrastructure

Can overload energy grid through increased 
air conditioning use, decrease eőiciency of 
grid due to slower transmission, can cause 
brownouts/blackouts to prevent widespread 
grid failure

Portland Streetcar [@PDXStreetcar]. (2021, June 27). In case you’re wondering why we’re canceling service for the day, here’s what the heat is 
doing to our power cables. Https://t.co/EqbKUgCJ3K [Tweet]. Twitter. https://twitter.com/PDXStreetcar/status/1409287314870837253

12

https://www.anl.gov/article/twenty-years-after-95-what-climate-change-means-for-heat-waves-cities-and-forecasting
https://www.researchgate.net/publication/326316773_THE_EFFECT_OF_RAPID_URBANIZATION_ON_THE_PHYSICAL_MODIFICATION_OF_URBAN_AREA
https://kingcounty.gov/elected/executive/constantine/news/release/2021/June/23-heat-mapping-results.aspx
https://kingcounty.gov/elected/executive/constantine/news/release/2021/June/23-heat-mapping-results.aspx
https://www.nytimes.com/interactive/2021/08/11/climate/deaths-pacific-northwest-heat-wave.html
https://www.nytimes.com/interactive/2021/08/11/climate/deaths-pacific-northwest-heat-wave.html
https://twitter.com/wspd7pio/status/1409353691287592970
https://twitter.com/wspd7pio/status/1409353691287592970
https://twitter.com/PDXStreetcar/status/1409287314870837253


Increase 
greenspace, tree 

cover, shade 
structures, green 

roofs, etc

Urban Planning + Heat 
Wave Adaptation

Green buildings, 
improve wind 

circulation through 
street grid and 

building arrangement

Implement equitable 
heat management 

strategies and 
increase access to air 

conditioned spaces

Office of Sustainability & Environment, City of Seattle. (2021). 2021 Tree Canopy Assessment Report. 
https://seattle.gov/documents/Departments/OSE/Urban%20Forestry/2021%20Tree%20Canopy%20Assessmen
t%20Report_FINAL_230227.pdf

Hightower, K. (2021, June 24). Staying Cool in Extreme Heat. Office of the Mayor. 
https://durkan.seattle.gov/2021/06/city-of-seattle-opens-additional-cooling-centers-and-updated-guidance-for-st
aying-cool-in-extreme-heat /

Smith-Gardiner, N. (n.d.). Year One at the Bullitt Center | Bullitt Center. Retrieved April 14, 2023, from 
https://bullittcenter.org/2014/04/21/year-one-at-the-bullitt-center/

13

Communication of 
heat impacts
LOCAL IMPACTS
What areas will be most aőected? Which populations are most at 
risk? 

LOCAL ACTION
What is your city doing to mitigate and adapt to heat waves? 
What resources are available to residents?

LOCAL KNOWLEDGE
How are communities adapting and how can planners assist in 
these eőorts? 14

Local impacts
● Using CIG’s Climate 

Mapping for a Resilient 
Washington Tool

● Seaŕle is expected to 
experience 
○ A 3.6˚F increase in 

average summer 
maximum temperature 
by mid-century

○ An average of 14.7 days 
above 90˚F by 
mid-century

Raymond, C., & Rogers, M. (2022). Climate Mapping for a Resilient Washington. Prepared by the Climate Impacts Group, University of Washington, 
Seattle and Research Data & Computing Services, University of Idaho, Moscow. Retrieved April 8, 2023, from 
https://cig.uw.edu/resources/analysis-tools/climate-mapping-for-a-resilient-washington/

15

Local action
● Trees for Neighborhoods 

Program to help residents 
plant trees on their property

○ Since 2009, over 13,400 
trees have been planted

● Seaŕle to develop first 
Extreme Heat Mitigation 
Strategy

Trees For Neighborhoods—Trees | seattle.gov. (n.d.). Retrieved April 13, 2023, from 
https://www.seattle.gov/trees/planting-and-care/trees-for-neighborhoods

Constantine, D. (n.d.). Results of heat mapping project show inequitable impact of hotter summers, will inform actions by King County and 
City of Seattle—King County. Retrieved April 13, 2023, from 
https://kingcounty.gov/elected/executive/constantine/news/release/2021/June/23-heat-mapping-results.aspx

16

Local 
knowledge

● Ask where people go when it 
is hot outside, what do they 
need in their community to 
supplement adaptation?
■ Air conditioning assistance 

programs, trees/greenspace, 
water features, something else?

■ Participatory mapping or other 
hands-on engagement

Cassidy, B. (n.d.). Where to Beat the Record-Breaking Heat in Seattle Today. Seattle Met. Retrieved April 14, 2023, from 
https://www.seattlemet.com/news-and-city-life/2021/06/where-to-cool-off-in-seattle-washington-heat-wave

17

Visualization Tools
● FEMA National 

Risk Index

● CDC Heat and 
Health Tracker

● CDC Future Heat 
Events and Social 
Vulnerability Map

● Washington 
Health Disparities 
Map

● Google Tree 
Canopy Viewer

● Tree Equity Score 
Mapper

● Climate Impacts 
Group Climate 
Mapping for a 
Resilient 
Washington

Tree Equity Score Mapper

https://treeequityscore.org/map/#11/47.6148/-122.3284 

18

https://seattle.gov/documents/Departments/OSE/Urban%20Forestry/2021%20Tree%20Canopy%20Assessment%20Report_FINAL_230227.pdf
https://seattle.gov/documents/Departments/OSE/Urban%20Forestry/2021%20Tree%20Canopy%20Assessment%20Report_FINAL_230227.pdf
https://seattle.gov/documents/Departments/OSE/Urban%20Forestry/2021%20Tree%20Canopy%20Assessment%20Report_FINAL_230227.pdf
https://durkan.seattle.gov/2021/06/city-of-seattle-opens-additional-cooling-centers-and-updated-guidance-for-staying-cool-in-extreme-heat%E2%80%AF/
https://durkan.seattle.gov/2021/06/city-of-seattle-opens-additional-cooling-centers-and-updated-guidance-for-staying-cool-in-extreme-heat%E2%80%AF/
https://durkan.seattle.gov/2021/06/city-of-seattle-opens-additional-cooling-centers-and-updated-guidance-for-staying-cool-in-extreme-heat%E2%80%AF/
https://bullittcenter.org/2014/04/21/year-one-at-the-bullitt-center/
https://bullittcenter.org/2014/04/21/year-one-at-the-bullitt-center/
https://data.cig.uw.edu/climatemapping/
https://data.cig.uw.edu/climatemapping/
https://data.cig.uw.edu/climatemapping/
https://cig.uw.edu/resources/analysis-tools/climate-mapping-for-a-resilient-washington/
https://cig.uw.edu/resources/analysis-tools/climate-mapping-for-a-resilient-washington/
https://www.seattle.gov/trees/planting-and-care/trees-for-neighborhoods
https://www.seattle.gov/trees/planting-and-care/trees-for-neighborhoods
https://kingcounty.gov/depts/dnrp/newsroom/newsreleases/2022/June/24-extreme-heat-mitigation-strategy.aspx
https://kingcounty.gov/depts/dnrp/newsroom/newsreleases/2022/June/24-extreme-heat-mitigation-strategy.aspx
https://www.seattle.gov/trees/planting-and-care/trees-for-neighborhoods
https://www.seattle.gov/trees/planting-and-care/trees-for-neighborhoods
https://kingcounty.gov/elected/executive/constantine/news/release/2021/June/23-heat-mapping-results.aspx
https://kingcounty.gov/elected/executive/constantine/news/release/2021/June/23-heat-mapping-results.aspx
https://www.seattlemet.com/news-and-city-life/2021/06/where-to-cool-off-in-seattle-washington-heat-wave
https://www.seattlemet.com/news-and-city-life/2021/06/where-to-cool-off-in-seattle-washington-heat-wave
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https://data.cig.uw.edu/climatemapping/
https://data.cig.uw.edu/climatemapping/
https://data.cig.uw.edu/climatemapping/
https://treeequityscore.org/map/#11/47.6148/-122.3284


Urban 
Flooding
What’s causing it, how it relates 
to planning decisions, and how 

planners can better communicate 
the risks of flooding

Beekman, D., Lindlom, M., & Clarridge, C. (2022, January 7). Record snow, serious flooding left Seattle area cut off from Washington state, 
country. The Seattle Times. 
https://www.seattletimes.com/seattle-news/weather/record-snow-serious-flooding-left-seattle-area-cut-off-from-washington-state-cou
ntry/

1

What contributes to urban flooding
● Increased annual 

precipitation
● Larger precipitation events
● Sea level rise
● Changes in streamflow
● Increase in impervious 

surfaces in cities
● Insufficient stormwater 

infrastructure
● Many more!Source: Kim, G. (2022, December 27). ‘We lost everything’: Duwamish River gushes into Seattle homes. The Seattle Times. 

https://www.seattletimes.com/seattle-news/duwamish-river-floods-seattles-south-park-neighborhood/  

2

Climate change 
is shifting 
precipitation 
patterns

● Overall increase in annual 
precipitation

● More precipitation is falling as 
rain rather than snow

● With less snowpack, timing of 
runoff changes 
○ More melting earlier in the 

year and less stream flow in 
the summer

○ PNW snow melting 10 days 
earlier on average

PNW Temperature, Precipitation, and SWE Trend Analysis Tool | Office of the Washington State Climatologist. 
(n.d.). Retrieved April 13, 2023, from https://climate.washington.edu/climate-data/trendanalysisapp/

3

Puget Sound changes in 
precipitation patterns

Mauger, G. S., Casola, J. H., Morgan, R. L., Strauch, B., Curry, B., Busch Isaksen, T. M., Whitely Binder, L., Krosby, M. B., & Snover, A. K. (2015). State of Knowledge: Climate Change in Puget Sound. Report prepared for the Puget Sound Partnership and the National Oceanic 
and Atmospheric Administration. Climate Impacts Group, University of Washington, Seattle. doi:10.7915/CIG93777D 4

Wet gets wetter 
dry gets drier

● With increased temperature, areas that already 
experience relatively high levels of precipitation 
are expected to experience even more 
precipitation, while drier areas will receive less 
precipitation.

● In Puget Sound, climate change will lead to an 
increase in overall precipitation and more 
intense precipitation events
○ Seattle fall-winter of 2021 saw 19in of rain, 

breaking record since 1945 Golden, H. (2021, December 3). Famously rainy Seattle breaks its fall rain record after a summer of 
extreme heat. The Guardian. 
https://www.theguardian.com/weather/2021/dec/03/famously-rainy-seattle-breaks-its-fall-rain-record-after
-a-summer-of-extreme-heat

5

Global warming increases the amount of water vapor the 
atmosphere can hold

● With every degree of warming, water vapor increases by 7%

● Atmosphere can hold more water, which means more water is now 
available for precipitation

● Additional water vapor in the atmosphere also leads to more 
warming because it is a greenhouse gas that traps heat in the 
atmosphere just like carbon dioxide or methane (positive feedback 
loop)

6

https://www.seattletimes.com/seattle-news/weather/record-snow-serious-flooding-left-seattle-area-cut-off-from-washington-state-country/
https://www.seattletimes.com/seattle-news/weather/record-snow-serious-flooding-left-seattle-area-cut-off-from-washington-state-country/
https://www.seattletimes.com/seattle-news/weather/record-snow-serious-flooding-left-seattle-area-cut-off-from-washington-state-country/
https://www.seattletimes.com/seattle-news/duwamish-river-floods-seattles-south-park-neighborhood/
https://climate.washington.edu/climate-data/trendanalysisapp/
https://doi.org/doi:10.7915/CIG93777D!
https://cig.uw.edu/publications/state-of-knowledge-climate-change-in-puget-sound/
https://www.theguardian.com/weather/2021/dec/03/famously-rainy-seattle-breaks-its-fall-rain-record-after-a-summer-of-extreme-heat
https://www.theguardian.com/weather/2021/dec/03/famously-rainy-seattle-breaks-its-fall-rain-record-after-a-summer-of-extreme-heat
https://www.theguardian.com/weather/2021/dec/03/famously-rainy-seattle-breaks-its-fall-rain-record-after-a-summer-of-extreme-heat
Rachel Chen
A P P E N D I X   B:  
U R B A N   F L O O D I N G   P O W E R P O I N T



Positive Feedback Loop

1

3

2

4

Increased global 
temperature due to 

greenhouse gas 
emissions will lead to 

more water vapor being 
held in the atmosphere.

More water vapor in the 
atmosphere traps even 
more heat because it is 
a greenhouse gas.

More heat trapped in 
the atmosphere means 
more warming.

More warming leads to 
even more water vapor 
in the atmosphere, and 

the cycle continues

7

How urban planning 
influences flooding

● Development of cities has led to 
more impermeable surfaces like 
concrete, that don’t allow for water 
to infiltrate into the soil as well

● During heavy rains, this leads to 
surface runoff and potential 
flooding

● More runoff overwhelms drainage 
pipes which can overflow during 
large precipitation events, causing 
flooding

Kent, J. (2022, December 27). Seattle neighborhoods flooded following heavy rain, king tide. KOMO. 
https://komonews.com/news/local/heavy-rain-strong-wind-king-tides-seattle-flooding-urban-city-flood-south-park-winter-weather-
pacific-northwest-washington-storm-rains?photo=1

8

Impacts of flooding in cities

Drainage systems 
can be overwhelmed 
with too much rain

Trees and other 
greenery can be 

damaged

Flooding can 
damage property 
+ in extreme 
cases cause loss 
of life

Infrastructure 
and other 
critical services 
can be 
interrupted or 
damaged

Stormwater runoff 
can increase water 

pollution
9

South Park, Seattle Flooding Winter 2022-3

Source: Kim, G. (2022, December 27). ‘We lost everything’: Duwamish River gushes into Seattle homes. The Seattle Times. 
https://www.seattletimes.com/seattle-news/duwamish-river-floods-seattles-south-park-neighborhood/  

King 5 Staff. (2022, December 10). Storm impacts: Homes, businesses flooded across western Washington. King5.Com. 
https://www.king5.com/article/weather/timeline-severe-winds-flooding-western-washington/281-f0d623ad-3e3c-4b57-8567-c35b9a7799
69

10

● Large precipitation events can lead 
to erosion and the destabilization 
of slopes that can lead to 
landslides and other geologic 
hazards.

Erosion + Landslides

● Large property loss, potential loss 
of life, can worsen water quality 
as stormwater picks up sediment 
and pollutants

D’Angelo, B. (2022, January 8). Landslide destroys Seattle home, injures 2 people. WPXI. 
https://www.wpxi.com/news/trending/landslide-destroys-seattle-home-injures-2-people/T6ZBCLNJ4FCXHKJQFYO
TJUH5PY/

11

Recurrent flooding
● Occurs in coastal areas during high tide
● Sea level rise, storm surges, or heavy precipitation 

can all increase flooding risks
● Some infrastructure and communities will be more 

affected than others i.e. stormwater infrastructure, 
roads near the coast, etc. 12

https://komonews.com/news/local/heavy-rain-strong-wind-king-tides-seattle-flooding-urban-city-flood-south-park-winter-weather-pacific-northwest-washington-storm-rains?photo=1
https://komonews.com/news/local/heavy-rain-strong-wind-king-tides-seattle-flooding-urban-city-flood-south-park-winter-weather-pacific-northwest-washington-storm-rains?photo=1
https://komonews.com/news/local/heavy-rain-strong-wind-king-tides-seattle-flooding-urban-city-flood-south-park-winter-weather-pacific-northwest-washington-storm-rains?photo=1
https://www.seattletimes.com/seattle-news/duwamish-river-floods-seattles-south-park-neighborhood/
https://www.king5.com/article/weather/timeline-severe-winds-flooding-western-washington/281-f0d623ad-3e3c-4b57-8567-c35b9a779969
https://www.king5.com/article/weather/timeline-severe-winds-flooding-western-washington/281-f0d623ad-3e3c-4b57-8567-c35b9a779969
https://www.king5.com/article/weather/timeline-severe-winds-flooding-western-washington/281-f0d623ad-3e3c-4b57-8567-c35b9a779969
https://www.wpxi.com/news/trending/landslide-destroys-seattle-home-injures-2-people/T6ZBCLNJ4FCXHKJQFYOTJUH5PY/
https://www.wpxi.com/news/trending/landslide-destroys-seattle-home-injures-2-people/T6ZBCLNJ4FCXHKJQFYOTJUH5PY/
https://www.wpxi.com/news/trending/landslide-destroys-seattle-home-injures-2-people/T6ZBCLNJ4FCXHKJQFYOTJUH5PY/


Urban Planning + Flooding Adaptation

Early Warning 
Systems

County-wide alerts, prioritize 
assistance for low income and 

high risk neighborhoods.

Ensure people know what 
resources are available to 

them i.e. evacuation centers, 
guidance on what to do before, 

during, and after floods

Green Stormwater 
Infrastructure

Permeable pavement, bioswales, 
bioretention ponds, green roofs, 

tree cover, etc. 

i.e. High Point neighborhood in 
Seattle

Zoning and Natural 
Buffers

Prohibits new development 
in known flood plains (FEMA), 
but increase flood zones to 

include sea level rise 
estimates if appropriate. 

Increase natural buffers and 
improve vegetation along 

riverbanks 

2020 Updates to Seattle’s Floodplain Development Regulations

City of Seattle. (n.d.). High Point Natural Drainage System (NDS) Project—Utilities | 
seattle.gov. Retrieved April 14, 2023, from 
https://www.seattle.gov/utilities/neighborhood-projects/high-point-natural-drainage-system

13

local impacts
what areas and who will be affected?

local action
what is being done? What resources are available?

local knowledge
how are communities adapting?

COMMUNICATE:

14

Local 
impacts

● King County is expected 
to experience an average 
of 2.4% increase in 
precipitation by the 
mid-century

● Show clear images and 
maps vs. data projections Raymond, C., & Rogers, M. (2022). Climate Mapping for a Resilient Washington. Prepared by the Climate Impacts Group, University of Washington, Seattle and Research Data 

& Computing Services, University of Idaho, Moscow. Retrieved April 8, 2023, from 
https://cig.uw.edu/resources/analysis-tools/climate-mapping-for-a-resilient-washington/

15

Local 
action

● Seattle currently manages 465 
million gallons of stormwater 
annually, goal of managing 700 
million gallons per year

● RainWise Program in King County 
assists people with building rain 
gardens on their property

United States Environmental Protection Agency. (2017). Expanding the Benefits of Seattle’s Green Stormwater Infrastructure. 
https://www.epa.gov/sites/default/files/2017-03/documents/seattle_technical_assistance_010517_combined_508.pdf 16

Local 
knowledge

● Participatory mapping in the 
Duwamish to understand 
community’s vision for the 
Duwamish Valley

● Resulted in Duwamish Valley Action 
Plan incorporating goals such as  
improving natural filtration and 
reducing flooding risks

Duwamish River Cleanup Coalition. (2009). Duwamish Valley Vision Map & Report. 
https://seattle.gov/documents/departments/environment/environmentalequity/duwamish-valley-vision-report-2009.pdf

17

Sea Level Rise
● Climate Impacts Group SLR Visualization Tool
● NOAA SLR Viewer (shown above)
● Seattle Public Utilities SLR Mapper
● Climate Central Coastal Risk Screening Tool

Tides and Currents
● NOAA Tides and 

Currents Map
● NOAA Inundation 

Dashboard

Visualization Tools

Floodplain
● FEMA National 

Flood Hazard 
Layer

● Climate Central 
Coastal Risk 
Screening Tool

NOAA Sea Level Rise Viewer

NOAA. (n.d.). Sea Level Rise Viewer. Retrieved April 14, 2023, from https://coast.noaa.gov/digitalcoast/tools/slr.html

18

https://kingcounty.gov/services/environment/water-and-land/flooding/warning-system/flood-alerts.aspx
https://www.seattle.gov/sdci/codes/changes-to-code/floodplain-development-regulations-update/background
https://www.seattle.gov/utilities/neighborhood-projects/high-point-natural-drainage-system
https://www.seattle.gov/utilities/neighborhood-projects/high-point-natural-drainage-system
https://cig.uw.edu/resources/analysis-tools/climate-mapping-for-a-resilient-washington/
https://cig.uw.edu/resources/analysis-tools/climate-mapping-for-a-resilient-washington/
https://700milliongallons.org/
https://700milliongallons.org/
https://kingcounty.gov/services/environment/wastewater/cso/rainwise.aspx
https://seattle.gov/documents/departments/environment/environmentalequity/duwamish-valley-vision-report-2009.pdf
https://cig.uw.edu/projects/interactive-sea-level-rise-data-visualizations/
https://coast.noaa.gov/digitalcoast/tools/slr.html
https://seattlecitygis.maps.arcgis.com/apps/webappviewer/index.html?id=531658b7209e46acbaed730574214353
https://coastal.climatecentral.org/
https://tidesandcurrents.noaa.gov/
https://tidesandcurrents.noaa.gov/
https://tidesandcurrents.noaa.gov/inundationdb/
https://tidesandcurrents.noaa.gov/inundationdb/
https://www.fema.gov/flood-maps/national-flood-hazard-layer
https://www.fema.gov/flood-maps/national-flood-hazard-layer
https://www.fema.gov/flood-maps/national-flood-hazard-layer
https://coastal.climatecentral.org/
https://coastal.climatecentral.org/
https://coastal.climatecentral.org/
https://coast.noaa.gov/digitalcoast/tools/slr.html
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