
Health Impacts of Climate 
Change 

King County Board of Health
November 21st 2019



Health Impacts of Climate Change

Jeff Duchin, MD
Health Officer, Public Health - Seattle & King County 

Professor in Medicine, Division of Allergy & Infectious Diseases,  
Adjunct Professor, School of Public Health, University of Washington 

August 2017

and what you can do about it



Bottom Line – Climate Change & Health

• The health and well-being of Americans today are adversely 
affected by climate change, and the health and economic 
consequences projected to worsen.

• Climate change affects human health through many 
pathways: exposures to heat waves, floods, droughts, and 
other extreme events; vector-, food- and waterborne 
infectious diseases; changes in the quality and safety of air, 
food, water; stresses to mental health & well-being.

• We need to cut global greenhouse gas emissions in half by 
2030 and entirely by 2040 to avoid more catastrophic effects 
of climate change. 

• Reductions in greenhouse gas emissions have major health 
co-benefits that offset the cost of GHG reduction policies.



NASA’s Goddard Institute for Space Studies 

I
2018

The past five years are, collectively, the warmest years 
in the modern record.  

Global temperatures in 2018 were 1.5OF (0.83OC) 
warmer than the 1951-1980 mean. Two-thirds of 
the warming has occurred since 1975, at a rate of 
roughly 0.15-0.2oC per decade.



The Culprit: Atmospheric CO2 Over Time

Global average atmospheric CO2 in 2018 was 407.4 PPM (+/- 0.1 ppm). 
CO2 levels today are higher than at any point in 

at least the past 800,000 years.





• Children born today will face a lifetime of climate 
change-related health problems, one of the 
world's oldest and most prestigious medical 
journals warns in a report released yesterday. 

• The health impacts flagged by the report start at 
the prenatal level with a heightened risk of low 
birth weight and neonatal death and continue 
through childhood and adolescence with 
potential lung problems, asthma attacks and 
insect-borne diseases. 

• Older adults would see increasing vulnerability 
from extreme heat.



Factors that Influence Climate Vulnerability

ACCESS TO HEALTHCARE

The health risks and impacts of climate change are not equally 
or fairly distributed across people or communities.



• Children
• Older adults
• Low income communities
• Urban communities
• Communities of color; disenfranchised communities
• Exacerbation of existing disparities

Increased Vulnerability



London

Air Pollution and Climate Change

• Air pollution and climate change are closely related
• The main sources of CO2 emissions (extraction and burning of 

fossil fuels) are key drivers of climate change and major sources 
of air pollutants.

• Many air pollutants that are harmful to human health and 
ecosystems also contribute to climate change by affecting the 
amount of incoming sunlight that is reflected or absorbed by 
the atmosphere.

• Outdoor air pollution can cause heart attacks, asthma, strokes, 
cancer, and premature death. 

• An estimated 1,100 people die each year in Washington State 
due to outdoor air pollution (Puget Sound Clean Air Agency)





(Ted S. Warren / Associated Press)
Twisp, Washington, August, 2015

Wildfire at the Wildland-Urban Interface



Grass Valley Fire, west of Grand Coulee Dam, August 12, 2018 (Almira Fire Dept)



• The American Lung Association "State of the Air" 2019 report found 
that the Seattle-Tacoma region's air quality worsened from 15th most 
polluted in the country last year to ninth this year for short-term 
particle pollution.

• In addition to short-term particle pollution, Seattle-Tacoma jumped 
from 72nd last year to 35th most polluted area in the nation for 
ozone pollution. King County dropped from a "C" to an "F" grade…

• "People in the Puget Sound area should know that we're breathing 
unhealthy air, driven by wildfires as a result of climate change, 
placing our health and even lives at risk," said Allison Hickey, National 
Executive VP for the American Lung Association Western Region. 

Wildfires significantly impact air quality in the region



Widespread Smoke 
From Multiple 
Fires, Pacific 
Northwest, 2018

Widespread Smoke 
From Multiple Fires, 
California, 2018



SEPT 2018



NOAA, RCP 8.5



‘Overall, the long-term data indicate 
significant increases in both pollen 
loads and pollen season duration over 
time across the pollen collection 
locations...Our analysis also illustrates a 
clear positive correlation between 
recent global warming and an 
increase in the seasonal duration and 
amount of pollen for multiple 
allergenic plant species.’

Lancet Planetary Health, March 2019

Change in # frost-free days



The past five years have been the warmest since records began in the 
late 1800s (NASA, NOAA).  



Extreme Weather Events

• Impacts of floods, droughts, wildfires, hurricanes
o Death
o Physical injury
o Disease
o Mental health impacts
o Population displacement
o Impacts on health systems, population 

health, livelihoods
 Destroy/damage healthcare infrastructure 

and critical medical equipment/supplies, 
interrupt provision of medical care

 Disrupt/damage other critical 
infrastructure

- water and sanitation facilities
- transportation (roads, bridges, transit)
- power/electricity/communication



NOAA: National Centers for Environmental Information 

1980-2018 Year-to-Date United States Billion-Dollar Disaster Event Frequency
Event statistics are added according to the date on which they ended (CPI adjusted)



Extreme Heat

• The leading cause of weather-related deaths in the U.S.
• Average summer temperature in 2016 was 2.2oF greater than 

1986-2005 average, resulting in 12.3 million more Americans 
exposed to extreme heat that year. 

• Exposure to extreme heat can lead to heat exhaustion, life 
threatening heat stroke, and exacerbate chronic lung, heart, 
and kidney diseases.  

• Emerging evidence suggests that hotter temperatures can 
cause pregnancy complications, worsen mental health 
conditions, and increase suicides, amongst other risks. 

Extreme Heat



US Global Change Research Program, GlobalChange.Gov 



“…heat, expressed as humidex, is associated with increased 
hospital admissions. When stratified by age and cause of 
admission, the non-elderly age groups (<85 years) experience 
significant risk for nephritis and nephrotic syndromes, acute 
renal failure, natural heat exposure, chronic obstructive 
pulmonary disease, and asthma hospitalizations”

Rev Environ Health 2015; 30(1): 51–64



These results demonstrate that heat, expressed as humidex, is 
associated with increased mortality on heat days, and that risk 

increases with heat’s intensity



Hamburg, Iowa, March, 2019

Craig, Missouri, March, 2019

Nearly two-thirds of the 
lower 48 states will 
have an elevated risk of 
some flooding and 25 
states could experience 
“major or moderate 
flooding,” according to 
the NOAA.



Paterson. CID; 2018.

; Vaccine preventable diseases

; Tetanus

Health Risks of Flooding Stratified by Time After Event



CDC

“Mosquitoes, ticks and the germs they spread are 
increasing in number and moving into new areas.”
Nine new germs spread by mosquitoes and ticks have 
been discovered or introduced since 2004.



“According to LAC DPH, ‘”in recent years the average number of reported 
cases has doubled to nearly 60 cases per year.” The county has experienced 63 
cases of typhus so far in 2018.”

The Texas health department 
reports 519 cases of typhus in 
2017, more than triple the 
number in 2010. The uptick 
represents the 4th consecutive 
year the number has increased.





Clinical Infectious Diseases 2013;56(6):847–50



Climate change has resulted in significant increases in sea surface 
temperatures in many regions of the US over the past 3 decades. 

These changes have resulted in longer summer seasons and are 
associated with alterations in the quantity, distribution, and 
seasonal windows of bacteria in marine ecosystems, including 
Vibrio species. 

Ann Intern Med. 1 OCT 2019



Change in suitability for pathogenic Vibrio outbreaks 
as a result of changing sea surface temperatures

Global Baltic Region Northeastern US

The 2018 report of The Lancet Countdown on health and climate change



Vibrio Infections in King County, WA



Climate Change and the US Healthcare Sector

• Accounts for nearly 1/10th of U.S. GHG emissions and would rank 
7th in GHG emissions internationally if it were its own country.

• Ranked 2nd in energy use after the food industry; spends about 
$9 billion annually on energy costs.

• Hospitals in the US produce a massive amount of waste (>2.3 
million tons per year). 

• The health care system (particularly hospitals) must adopt 
policies to reduce GHG emissions and prepare for the inevitable 
effects of climate change. 

• By increasing energy efficiency and using renewable energy 
sources, the EPA estimates that 30% of the health care sector's 
energy use could be reduced without compromising care quality.

ACP Position Paper: Climate and Health; 2016.
Solomon. N Engl J Med 2019; 380:209-211



Between 2030 and 2050, climate 
change is expected to cause 
approximately 250,000 additional 
deaths per year, from 
malnutrition, malaria, diarrhea 
and heat stress.

Reducing emissions of GHG 
through better transport, food 
and energy-use choices can result 
in improved health.



Forty years ago, 
scientists from 50 
nations met at the 
First World Climate 
Conference in Geneva 
and agreed that 
alarming trends for 
climate change made 
it urgently necessary 
to act. 

Since then, similar 
alarms have been made 
through the 1992 Rio 
Summit, the 1997 Kyoto 
Protocol, and the 2015 
Paris Agreement, as 
well as scores of other 
global assemblies and 
scientists’ explicit 
warnings of insufficient 
progress (Ripple et al. 
2017). 

Yet greenhouse gas (GHG) emissions are still rapidly rising.



Scientists have a moral obligation to clearly warn humanity of 
any catastrophic threat and to “tell it like it is.” On the basis of 

this obligation…we declare, with more than 11,000 scientist 
signatories from around the world, clearly and unequivocally 

that planet Earth is facing a climate emergency.

05 November 2019





CLIMATE RESILIENCE BUILDS 
COMMUNITY RESILIENCE 



Prioritized Public Health actions per the 
Blueprint for Addressing Climate Change and Health

1 - Build climate and health knowledge and messaging

2 - Increase capacity for assessment, surveillance and 
research to inform public health action and 
emergency response

3 - Engage with community partnerships and capacity 
building

4 - Integrate climate and health into policy and planning



Prioritized Public Health actions per the 
Blueprint for Addressing Climate Change and Health

• Build climate & health literacy and integrate climate & 
health actions into Public Health & King County programs 

• Disseminate and exchange climate & health information 
with communities and partners 

• Develop data indicators and surveillance systems to 
monitor climate-related health impacts and inform timely 
public health actions

• Engage with communities on climate & health planning -
assess vulnerabilities and needs to develop ways to support 
and help strengthen community assets and capacities 

• Build capacity to effectively anticipate, prepare for and 
respond to emerging climate-related health emergencies



Prioritized Public Health actions per the 
Blueprint for Addressing Climate Change and Health

• Collaborate with partners on research opportunities for 
climate, health and equity

• Pursue funding to support community-led education, 
coalition building and community-based actions

• Implement coordinated, community resilience-related 
strategies in our community capacity-building initiatives

• Integrate climate and health considerations into 
transportation & land use planning efforts

• Provide health and equity information for climate change 
planning efforts and climate-related policy & legislative 
decision-making



Questions?



2020 King County Strategic Climate Action Plan Update



King County Strategic Climate Action Plan

Transportation & Land Use
Buildings & Facilities Energy
Green Building
Consumption & Materials Management
 Forests and Agriculture

SECTION 2:  Preparing for Impacts

We work at two scales: Community 

Government Operations

SECTION 1:  Reducing Emissions

2015 SCAP



King County-Cities Climate Collaboration



• Achieving Energy Efficiency and 
Green Building Goals

• Green Direct and State Legislation
• Battery Buses
• Focusing Growth
• One Million Trees 
• Land Conservation Initiative

Results: Reducing Greenhouse Gas Emissions



Results: Climate Preparedness

• Evaluated how heavier rain 
events affect flooding and 
stormwater in King County

• Developed our first Climate 
Change and Public Health 
blueprint for action

• Launched the Puget Sound 
Climate Preparedness 
Collaborative

• Now strengthening land use 
codes to address sea level rise 



50

Countywide Emissions Trends



How do we create 
healthy, resilient 
communities as our 
population grows?



Photo by Roger Tabor, USFWS



How will we make plan stronger?

Update technical analysis: 
Where do we have the most 
impact and influence?

Update shared action 
commitments with cities; 
create tools to support city 
action

Integrate and prioritize 
equity throughout the 
process, plan, 
implementation and 
outcomes



2020 King County Strategic Climate Action Plan Update

Emissions Reduction
• Transportation
• Energy
• Green Building
• Waste 

reduction/recycling
• Forests and 

Agriculture

Sustainable & Resilient 
Communities (NEW!)
• Intersectional Issues:  

health, employment, 
housing, food  

• Community driven goals & 
priorities

• Climate Equity Frontline 
Communities Task Force

Preparing for Climate Impacts
Flooding    Sea Level Rise
Salmon      Capital Projects
Wildfire
Stormwater
Public Health
Many Others…

2020 SCAP
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Working with 
Partners, 

Stakeholders 
and 

Communities

Stakeholder 
Engagement & 

Topic Based 
Convenings

Climate & Equity 
Community Task 

Force

Communicating 
Climate Change

Collaborative 
Workshops 

Community 
Presentations 
& Workshops

2020 King County Strategic Climate Action Plan Update



2020 SCAP: Sustainable & 
Resilient Communities

56

Sustainable & Sustainable & 
Resilient 
Frontline 

Communities 
Section

Frontline 
Community-
driven Goals 
& Priorities

Address 
intersectional 

issues, 
equity, & root 

causes

Alignment 
across 

strategic 
initiatives



Climate & Equity 
Community Task 
Force

• Group of community leaders who 
represent frontline communities that 
are disproportionately impacted by 
climate change

• Shaping policy anchored in community 
needs and knowledge, supported by 
long-term community partnerships

• Prioritizing strategies that make 
connections between issues, have co-
benefits, and recognize 
intersectionality and historical 
inequities 

• 26 people from 17 affiliated 
organizations/communities have 
participated in CECT meetings 

57



Climate & Health Panel
Climate & Equity Community 

Task Force Members

• Nancy Huizar & Vera Hoang, 
Got Green

• Nourah Yonous, 
African Women’s Business Alliance

• Niesha Fort-Brooks, 
Healthy King County Coalition – Built 
Environment Workgroup; Open Space 
Equity Cabinet; Metro Mobility Cabinet

• Sameth Mell, 
CIRCC; Cambodian American Community 
Council



Questions? 
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Bottom Line – Climate Change & Health

• The health and well-being of Americans today are adversely 
affected by climate change, and the health and economic 
consequences projected to worsen.

• Climate change affects human health through many 
pathways: exposures to heat waves, floods, droughts, and 
other extreme events; vector-, food- and waterborne 
infectious diseases; changes in the quality and safety of air, 
food, water; stresses to mental health & well-being.

• We need to cut global greenhouse gas emissions in half by 
2030 and entirely by 2040 to avoid more catastrophic effects 
of climate change. 

• Reductions in greenhouse gas emissions have major health 
co-benefits that offset the cost of GHG reduction policies.



NASA’s Goddard Institute for Space Studies 

I
2018

The past five years are, collectively, the warmest years 
in the modern record.  

Global temperatures in 2018 were 1.5OF (0.83OC) 
warmer than the 1951-1980 mean. Two-thirds of 
the warming has occurred since 1975, at a rate of 
roughly 0.15-0.2oC per decade.



The Culprit: Atmospheric CO2 Over Time

Global average atmospheric CO2 in 2018 was 407.4 PPM (+/- 0.1 ppm). 
CO2 levels today are higher than at any point in 

at least the past 800,000 years.





• Children born today will face a lifetime of climate 
change-related health problems, one of the 
world's oldest and most prestigious medical 
journals warns in a report released yesterday. 

• The health impacts flagged by the report start at 
the prenatal level with a heightened risk of low 
birth weight and neonatal death and continue 
through childhood and adolescence with 
potential lung problems, asthma attacks and 
insect-borne diseases. 

• Older adults would see increasing vulnerability 
from extreme heat.



Factors that Influence Climate Vulnerability

ACCESS TO HEALTHCARE

The health risks and impacts of climate change are not equally 
or fairly distributed across people or communities.



• Children
• Older adults
• Low income communities
• Urban communities
• Communities of color; disenfranchised communities
• Exacerbation of existing disparities

Increased Vulnerability



London

Air Pollution and Climate Change

• Air pollution and climate change are closely related
• The main sources of CO2 emissions (extraction and burning of 

fossil fuels) are key drivers of climate change and major sources 
of air pollutants.

• Many air pollutants that are harmful to human health and 
ecosystems also contribute to climate change by affecting the 
amount of incoming sunlight that is reflected or absorbed by 
the atmosphere.

• Outdoor air pollution can cause heart attacks, asthma, strokes, 
cancer, and premature death. 

• An estimated 1,100 people die each year in Washington State 
due to outdoor air pollution (Puget Sound Clean Air Agency)





(Ted S. Warren / Associated Press)
Twisp, Washington, August, 2015

Wildfire at the Wildland-Urban Interface



Grass Valley Fire, west of Grand Coulee Dam, August 12, 2018 (Almira Fire Dept)



• The American Lung Association "State of the Air" 2019 report found 
that the Seattle-Tacoma region's air quality worsened from 15th most 
polluted in the country last year to ninth this year for short-term 
particle pollution.

• In addition to short-term particle pollution, Seattle-Tacoma jumped 
from 72nd last year to 35th most polluted area in the nation for 
ozone pollution. King County dropped from a "C" to an "F" grade…

• "People in the Puget Sound area should know that we're breathing 
unhealthy air, driven by wildfires as a result of climate change, 
placing our health and even lives at risk," said Allison Hickey, National 
Executive VP for the American Lung Association Western Region. 

Wildfires significantly impact air quality in the region



Widespread Smoke 
From Multiple 
Fires, Pacific 
Northwest, 2018

Widespread Smoke 
From Multiple Fires, 
California, 2018



SEPT 2018



NOAA, RCP 8.5



‘Overall, the long-term data indicate 
significant increases in both pollen 
loads and pollen season duration over 
time across the pollen collection 
locations...Our analysis also illustrates a 
clear positive correlation between 
recent global warming and an 
increase in the seasonal duration and 
amount of pollen for multiple 
allergenic plant species.’

Lancet Planetary Health, March 2019

Change in # frost-free days



The past five years have been the warmest since records began in the 
late 1800s (NASA, NOAA).  



Extreme Weather Events

• Impacts of floods, droughts, wildfires, hurricanes
o Death
o Physical injury
o Disease
o Mental health impacts
o Population displacement
o Impacts on health systems, population 

health, livelihoods
 Destroy/damage healthcare infrastructure 

and critical medical equipment/supplies, 
interrupt provision of medical care

 Disrupt/damage other critical 
infrastructure

- water and sanitation facilities
- transportation (roads, bridges, transit)
- power/electricity/communication



NOAA: National Centers for Environmental Information 

1980-2018 Year-to-Date United States Billion-Dollar Disaster Event Frequency
Event statistics are added according to the date on which they ended (CPI adjusted)



Extreme Heat

• The leading cause of weather-related deaths in the U.S.
• Average summer temperature in 2016 was 2.2oF greater than 

1986-2005 average, resulting in 12.3 million more Americans 
exposed to extreme heat that year. 

• Exposure to extreme heat can lead to heat exhaustion, life 
threatening heat stroke, and exacerbate chronic lung, heart, 
and kidney diseases.  

• Emerging evidence suggests that hotter temperatures can 
cause pregnancy complications, worsen mental health 
conditions, and increase suicides, amongst other risks. 

Extreme Heat



US Global Change Research Program, GlobalChange.Gov 



“…heat, expressed as humidex, is associated with increased 
hospital admissions. When stratified by age and cause of 
admission, the non-elderly age groups (<85 years) experience 
significant risk for nephritis and nephrotic syndromes, acute 
renal failure, natural heat exposure, chronic obstructive 
pulmonary disease, and asthma hospitalizations”

Rev Environ Health 2015; 30(1): 51–64



These results demonstrate that heat, expressed as humidex, is 
associated with increased mortality on heat days, and that risk 

increases with heat’s intensity



Hamburg, Iowa, March, 2019

Craig, Missouri, March, 2019

Nearly two-thirds of the 
lower 48 states will 
have an elevated risk of 
some flooding and 25 
states could experience 
“major or moderate 
flooding,” according to 
the NOAA.



Paterson. CID; 2018.

; Vaccine preventable diseases

; Tetanus

Health Risks of Flooding Stratified by Time After Event



CDC

“Mosquitoes, ticks and the germs they spread are 
increasing in number and moving into new areas.”
Nine new germs spread by mosquitoes and ticks have 
been discovered or introduced since 2004.



“According to LAC DPH, ‘”in recent years the average number of reported 
cases has doubled to nearly 60 cases per year.” The county has experienced 63 
cases of typhus so far in 2018.”

The Texas health department 
reports 519 cases of typhus in 
2017, more than triple the 
number in 2010. The uptick 
represents the 4th consecutive 
year the number has increased.





Clinical Infectious Diseases 2013;56(6):847–50



Climate change has resulted in significant increases in sea surface 
temperatures in many regions of the US over the past 3 decades. 

These changes have resulted in longer summer seasons and are 
associated with alterations in the quantity, distribution, and 
seasonal windows of bacteria in marine ecosystems, including 
Vibrio species. 

Ann Intern Med. 1 OCT 2019



Change in suitability for pathogenic Vibrio outbreaks 
as a result of changing sea surface temperatures

Global Baltic Region Northeastern US

The 2018 report of The Lancet Countdown on health and climate change



Vibrio Infections in King County, WA



Climate Change and the US Healthcare Sector

• Accounts for nearly 1/10th of U.S. GHG emissions and would rank 
7th in GHG emissions internationally if it were its own country.

• Ranked 2nd in energy use after the food industry; spends about 
$9 billion annually on energy costs.

• Hospitals in the US produce a massive amount of waste (>2.3 
million tons per year). 

• The health care system (particularly hospitals) must adopt 
policies to reduce GHG emissions and prepare for the inevitable 
effects of climate change. 

• By increasing energy efficiency and using renewable energy 
sources, the EPA estimates that 30% of the health care sector's 
energy use could be reduced without compromising care quality.

ACP Position Paper: Climate and Health; 2016.
Solomon. N Engl J Med 2019; 380:209-211



Between 2030 and 2050, climate 
change is expected to cause 
approximately 250,000 additional 
deaths per year, from 
malnutrition, malaria, diarrhea 
and heat stress.

Reducing emissions of GHG 
through better transport, food 
and energy-use choices can result 
in improved health.



Forty years ago, 
scientists from 50 
nations met at the 
First World Climate 
Conference in Geneva 
and agreed that 
alarming trends for 
climate change made 
it urgently necessary 
to act. 

Since then, similar 
alarms have been made 
through the 1992 Rio 
Summit, the 1997 Kyoto 
Protocol, and the 2015 
Paris Agreement, as 
well as scores of other 
global assemblies and 
scientists’ explicit 
warnings of insufficient 
progress (Ripple et al. 
2017). 

Yet greenhouse gas (GHG) emissions are still rapidly rising.



Scientists have a moral obligation to clearly warn humanity of 
any catastrophic threat and to “tell it like it is.” On the basis of 

this obligation…we declare, with more than 11,000 scientist 
signatories from around the world, clearly and unequivocally 

that planet Earth is facing a climate emergency.

05 November 2019





CLIMATE RESILIENCE BUILDS 
COMMUNITY RESILIENCE 



Prioritized Public Health actions per the 
Blueprint for Addressing Climate Change and Health

1 - Build climate and health knowledge and messaging

2 - Increase capacity for assessment, surveillance and 
research to inform public health action and 
emergency response

3 - Engage with community partnerships and capacity 
building

4 - Integrate climate and health into policy and planning



Prioritized Public Health actions per the 
Blueprint for Addressing Climate Change and Health

• Build climate & health literacy and integrate climate & 
health actions into Public Health & King County programs 

• Disseminate and exchange climate & health information 
with communities and partners 

• Develop data indicators and surveillance systems to 
monitor climate-related health impacts and inform timely 
public health actions

• Engage with communities on climate & health planning -
assess vulnerabilities and needs to develop ways to support 
and help strengthen community assets and capacities 

• Build capacity to effectively anticipate, prepare for and 
respond to emerging climate-related health emergencies



Prioritized Public Health actions per the 
Blueprint for Addressing Climate Change and Health

• Collaborate with partners on research opportunities for 
climate, health and equity

• Pursue funding to support community-led education, 
coalition building and community-based actions

• Implement coordinated, community resilience-related 
strategies in our community capacity-building initiatives

• Integrate climate and health considerations into 
transportation & land use planning efforts

• Provide health and equity information for climate change 
planning efforts and climate-related policy & legislative 
decision-making



Questions?



2020 King County Strategic Climate Action Plan Update



King County Strategic Climate Action Plan

Transportation & Land Use
Buildings & Facilities Energy
Green Building
Consumption & Materials Management
 Forests and Agriculture

SECTION 2:  Preparing for Impacts

We work at two scales: Community 

Government Operations

SECTION 1:  Reducing Emissions

2015 SCAP



King County-Cities Climate Collaboration



• Achieving Energy Efficiency and 
Green Building Goals

• Green Direct and State Legislation
• Battery Buses
• Focusing Growth
• One Million Trees 
• Land Conservation Initiative

Results: Reducing Greenhouse Gas Emissions



Results: Climate Preparedness

• Evaluated how heavier rain 
events affect flooding and 
stormwater in King County

• Developed our first Climate 
Change and Public Health 
blueprint for action

• Launched the Puget Sound 
Climate Preparedness 
Collaborative

• Now strengthening land use 
codes to address sea level rise 
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Countywide Emissions Trends



How do we create 
healthy, resilient 
communities as our 
population grows?



Photo by Roger Tabor, USFWS



How will we make plan stronger?

Update technical analysis: 
Where do we have the most 
impact and influence?

Update shared action 
commitments with cities; 
create tools to support city 
action

Integrate and prioritize 
equity throughout the 
process, plan, 
implementation and 
outcomes



2020 King County Strategic Climate Action Plan Update

Emissions Reduction
• Transportation
• Energy
• Green Building
• Waste 

reduction/recycling
• Forests and 

Agriculture

Sustainable & Resilient 
Communities (NEW!)
• Intersectional Issues:  

health, employment, 
housing, food  

• Community driven goals & 
priorities

• Climate Equity Frontline 
Communities Task Force

Preparing for Climate Impacts
Flooding    Sea Level Rise
Salmon      Capital Projects
Wildfire
Stormwater
Public Health
Many Others…

2020 SCAP
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Working with 
Partners, 

Stakeholders 
and 

Communities

Stakeholder 
Engagement & 

Topic Based 
Convenings

Climate & Equity 
Community Task 

Force

Communicating 
Climate Change

Collaborative 
Workshops 

Community 
Presentations 
& Workshops

2020 King County Strategic Climate Action Plan Update



2020 SCAP: Sustainable & 
Resilient Communities

56

Sustainable & Sustainable & 
Resilient 
Frontline 

Communities 
Section

Frontline 
Community-
driven Goals 
& Priorities

Address 
intersectional 

issues, 
equity, & root 

causes

Alignment 
across 

strategic 
initiatives



Climate & Equity 
Community Task 
Force

• Group of community leaders who 
represent frontline communities that 
are disproportionately impacted by 
climate change

• Shaping policy anchored in community 
needs and knowledge, supported by 
long-term community partnerships

• Prioritizing strategies that make 
connections between issues, have co-
benefits, and recognize 
intersectionality and historical 
inequities 

• 26 people from 17 affiliated 
organizations/communities have 
participated in CECT meetings 
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Climate & Health Panel
Climate & Equity Community 

Task Force Members

• Nancy Huizar & Vera Hoang, 
Got Green

• Nourah Yonous, 
African Women’s Business Alliance

• Niesha Fort-Brooks, 
Healthy King County Coalition – Built 
Environment Workgroup; Open Space 
Equity Cabinet; Metro Mobility Cabinet

• Sameth Mell, 
CIRCC; Cambodian American Community 
Council



Questions? 
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Bottom Line – Climate Change & Health

• The health and well-being of Americans today are adversely 
affected by climate change, and the health and economic 
consequences projected to worsen.

• Climate change affects human health through many 
pathways: exposures to heat waves, floods, droughts, and 
other extreme events; vector-, food- and waterborne 
infectious diseases; changes in the quality and safety of air, 
food, water; stresses to mental health & well-being.

• We need to cut global greenhouse gas emissions in half by 
2030 and entirely by 2040 to avoid more catastrophic effects 
of climate change. 

• Reductions in greenhouse gas emissions have major health 
co-benefits that offset the cost of GHG reduction policies.



NASA’s Goddard Institute for Space Studies 

I
2018

The past five years are, collectively, the warmest years 
in the modern record.  

Global temperatures in 2018 were 1.5OF (0.83OC) 
warmer than the 1951-1980 mean. Two-thirds of 
the warming has occurred since 1975, at a rate of 
roughly 0.15-0.2oC per decade.



The Culprit: Atmospheric CO2 Over Time

Global average atmospheric CO2 in 2018 was 407.4 PPM (+/- 0.1 ppm). 
CO2 levels today are higher than at any point in 

at least the past 800,000 years.





• Children born today will face a lifetime of climate 
change-related health problems, one of the 
world's oldest and most prestigious medical 
journals warns in a report released yesterday. 

• The health impacts flagged by the report start at 
the prenatal level with a heightened risk of low 
birth weight and neonatal death and continue 
through childhood and adolescence with 
potential lung problems, asthma attacks and 
insect-borne diseases. 

• Older adults would see increasing vulnerability 
from extreme heat.



Factors that Influence Climate Vulnerability

ACCESS TO HEALTHCARE

The health risks and impacts of climate change are not equally 
or fairly distributed across people or communities.



• Children
• Older adults
• Low income communities
• Urban communities
• Communities of color; disenfranchised communities
• Exacerbation of existing disparities

Increased Vulnerability



London

Air Pollution and Climate Change

• Air pollution and climate change are closely related
• The main sources of CO2 emissions (extraction and burning of 

fossil fuels) are key drivers of climate change and major sources 
of air pollutants.

• Many air pollutants that are harmful to human health and 
ecosystems also contribute to climate change by affecting the 
amount of incoming sunlight that is reflected or absorbed by 
the atmosphere.

• Outdoor air pollution can cause heart attacks, asthma, strokes, 
cancer, and premature death. 

• An estimated 1,100 people die each year in Washington State 
due to outdoor air pollution (Puget Sound Clean Air Agency)





(Ted S. Warren / Associated Press)
Twisp, Washington, August, 2015

Wildfire at the Wildland-Urban Interface



Grass Valley Fire, west of Grand Coulee Dam, August 12, 2018 (Almira Fire Dept)



• The American Lung Association "State of the Air" 2019 report found 
that the Seattle-Tacoma region's air quality worsened from 15th most 
polluted in the country last year to ninth this year for short-term 
particle pollution.

• In addition to short-term particle pollution, Seattle-Tacoma jumped 
from 72nd last year to 35th most polluted area in the nation for 
ozone pollution. King County dropped from a "C" to an "F" grade…

• "People in the Puget Sound area should know that we're breathing 
unhealthy air, driven by wildfires as a result of climate change, 
placing our health and even lives at risk," said Allison Hickey, National 
Executive VP for the American Lung Association Western Region. 

Wildfires significantly impact air quality in the region



Widespread Smoke 
From Multiple 
Fires, Pacific 
Northwest, 2018

Widespread Smoke 
From Multiple Fires, 
California, 2018



SEPT 2018



NOAA, RCP 8.5



‘Overall, the long-term data indicate 
significant increases in both pollen 
loads and pollen season duration over 
time across the pollen collection 
locations...Our analysis also illustrates a 
clear positive correlation between 
recent global warming and an 
increase in the seasonal duration and 
amount of pollen for multiple 
allergenic plant species.’

Lancet Planetary Health, March 2019

Change in # frost-free days



The past five years have been the warmest since records began in the 
late 1800s (NASA, NOAA).  



Extreme Weather Events

• Impacts of floods, droughts, wildfires, hurricanes
o Death
o Physical injury
o Disease
o Mental health impacts
o Population displacement
o Impacts on health systems, population 

health, livelihoods
 Destroy/damage healthcare infrastructure 

and critical medical equipment/supplies, 
interrupt provision of medical care

 Disrupt/damage other critical 
infrastructure

- water and sanitation facilities
- transportation (roads, bridges, transit)
- power/electricity/communication



NOAA: National Centers for Environmental Information 

1980-2018 Year-to-Date United States Billion-Dollar Disaster Event Frequency
Event statistics are added according to the date on which they ended (CPI adjusted)



Extreme Heat

• The leading cause of weather-related deaths in the U.S.
• Average summer temperature in 2016 was 2.2oF greater than 

1986-2005 average, resulting in 12.3 million more Americans 
exposed to extreme heat that year. 

• Exposure to extreme heat can lead to heat exhaustion, life 
threatening heat stroke, and exacerbate chronic lung, heart, 
and kidney diseases.  

• Emerging evidence suggests that hotter temperatures can 
cause pregnancy complications, worsen mental health 
conditions, and increase suicides, amongst other risks. 

Extreme Heat



US Global Change Research Program, GlobalChange.Gov 



“…heat, expressed as humidex, is associated with increased 
hospital admissions. When stratified by age and cause of 
admission, the non-elderly age groups (<85 years) experience 
significant risk for nephritis and nephrotic syndromes, acute 
renal failure, natural heat exposure, chronic obstructive 
pulmonary disease, and asthma hospitalizations”

Rev Environ Health 2015; 30(1): 51–64



These results demonstrate that heat, expressed as humidex, is 
associated with increased mortality on heat days, and that risk 

increases with heat’s intensity



Hamburg, Iowa, March, 2019

Craig, Missouri, March, 2019

Nearly two-thirds of the 
lower 48 states will 
have an elevated risk of 
some flooding and 25 
states could experience 
“major or moderate 
flooding,” according to 
the NOAA.



Paterson. CID; 2018.

; Vaccine preventable diseases

; Tetanus

Health Risks of Flooding Stratified by Time After Event



CDC

“Mosquitoes, ticks and the germs they spread are 
increasing in number and moving into new areas.”
Nine new germs spread by mosquitoes and ticks have 
been discovered or introduced since 2004.



“According to LAC DPH, ‘”in recent years the average number of reported 
cases has doubled to nearly 60 cases per year.” The county has experienced 63 
cases of typhus so far in 2018.”

The Texas health department 
reports 519 cases of typhus in 
2017, more than triple the 
number in 2010. The uptick 
represents the 4th consecutive 
year the number has increased.





Clinical Infectious Diseases 2013;56(6):847–50



Climate change has resulted in significant increases in sea surface 
temperatures in many regions of the US over the past 3 decades. 

These changes have resulted in longer summer seasons and are 
associated with alterations in the quantity, distribution, and 
seasonal windows of bacteria in marine ecosystems, including 
Vibrio species. 

Ann Intern Med. 1 OCT 2019



Change in suitability for pathogenic Vibrio outbreaks 
as a result of changing sea surface temperatures

Global Baltic Region Northeastern US

The 2018 report of The Lancet Countdown on health and climate change



Vibrio Infections in King County, WA



Climate Change and the US Healthcare Sector

• Accounts for nearly 1/10th of U.S. GHG emissions and would rank 
7th in GHG emissions internationally if it were its own country.

• Ranked 2nd in energy use after the food industry; spends about 
$9 billion annually on energy costs.

• Hospitals in the US produce a massive amount of waste (>2.3 
million tons per year). 

• The health care system (particularly hospitals) must adopt 
policies to reduce GHG emissions and prepare for the inevitable 
effects of climate change. 

• By increasing energy efficiency and using renewable energy 
sources, the EPA estimates that 30% of the health care sector's 
energy use could be reduced without compromising care quality.

ACP Position Paper: Climate and Health; 2016.
Solomon. N Engl J Med 2019; 380:209-211



Between 2030 and 2050, climate 
change is expected to cause 
approximately 250,000 additional 
deaths per year, from 
malnutrition, malaria, diarrhea 
and heat stress.

Reducing emissions of GHG 
through better transport, food 
and energy-use choices can result 
in improved health.



Forty years ago, 
scientists from 50 
nations met at the 
First World Climate 
Conference in Geneva 
and agreed that 
alarming trends for 
climate change made 
it urgently necessary 
to act. 

Since then, similar 
alarms have been made 
through the 1992 Rio 
Summit, the 1997 Kyoto 
Protocol, and the 2015 
Paris Agreement, as 
well as scores of other 
global assemblies and 
scientists’ explicit 
warnings of insufficient 
progress (Ripple et al. 
2017). 

Yet greenhouse gas (GHG) emissions are still rapidly rising.



Scientists have a moral obligation to clearly warn humanity of 
any catastrophic threat and to “tell it like it is.” On the basis of 

this obligation…we declare, with more than 11,000 scientist 
signatories from around the world, clearly and unequivocally 

that planet Earth is facing a climate emergency.

05 November 2019





CLIMATE RESILIENCE BUILDS 
COMMUNITY RESILIENCE 



Prioritized Public Health actions per the 
Blueprint for Addressing Climate Change and Health

1 - Build climate and health knowledge and messaging

2 - Increase capacity for assessment, surveillance and 
research to inform public health action and 
emergency response

3 - Engage with community partnerships and capacity 
building

4 - Integrate climate and health into policy and planning



Prioritized Public Health actions per the 
Blueprint for Addressing Climate Change and Health

• Build climate & health literacy and integrate climate & 
health actions into Public Health & King County programs 

• Disseminate and exchange climate & health information 
with communities and partners 

• Develop data indicators and surveillance systems to 
monitor climate-related health impacts and inform timely 
public health actions

• Engage with communities on climate & health planning -
assess vulnerabilities and needs to develop ways to support 
and help strengthen community assets and capacities 

• Build capacity to effectively anticipate, prepare for and 
respond to emerging climate-related health emergencies



Prioritized Public Health actions per the 
Blueprint for Addressing Climate Change and Health

• Collaborate with partners on research opportunities for 
climate, health and equity

• Pursue funding to support community-led education, 
coalition building and community-based actions

• Implement coordinated, community resilience-related 
strategies in our community capacity-building initiatives

• Integrate climate and health considerations into 
transportation & land use planning efforts

• Provide health and equity information for climate change 
planning efforts and climate-related policy & legislative 
decision-making



Questions?



2020 King County Strategic Climate Action Plan Update



King County Strategic Climate Action Plan

Transportation & Land Use
Buildings & Facilities Energy
Green Building
Consumption & Materials Management
 Forests and Agriculture

SECTION 2:  Preparing for Impacts

We work at two scales: Community 

Government Operations

SECTION 1:  Reducing Emissions

2015 SCAP



King County-Cities Climate Collaboration



• Achieving Energy Efficiency and 
Green Building Goals

• Green Direct and State Legislation
• Battery Buses
• Focusing Growth
• One Million Trees 
• Land Conservation Initiative

Results: Reducing Greenhouse Gas Emissions



Results: Climate Preparedness

• Evaluated how heavier rain 
events affect flooding and 
stormwater in King County

• Developed our first Climate 
Change and Public Health 
blueprint for action

• Launched the Puget Sound 
Climate Preparedness 
Collaborative

• Now strengthening land use 
codes to address sea level rise 
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Countywide Emissions Trends



How do we create 
healthy, resilient 
communities as our 
population grows?



Photo by Roger Tabor, USFWS



How will we make plan stronger?

Update technical analysis: 
Where do we have the most 
impact and influence?

Update shared action 
commitments with cities; 
create tools to support city 
action

Integrate and prioritize 
equity throughout the 
process, plan, 
implementation and 
outcomes



2020 King County Strategic Climate Action Plan Update

Emissions Reduction
• Transportation
• Energy
• Green Building
• Waste 

reduction/recycling
• Forests and 

Agriculture

Sustainable & Resilient 
Communities (NEW!)
• Intersectional Issues:  

health, employment, 
housing, food  

• Community driven goals & 
priorities

• Climate Equity Frontline 
Communities Task Force

Preparing for Climate Impacts
Flooding    Sea Level Rise
Salmon      Capital Projects
Wildfire
Stormwater
Public Health
Many Others…

2020 SCAP
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Working with 
Partners, 

Stakeholders 
and 

Communities

Stakeholder 
Engagement & 

Topic Based 
Convenings

Climate & Equity 
Community Task 

Force

Communicating 
Climate Change

Collaborative 
Workshops 

Community 
Presentations 
& Workshops

2020 King County Strategic Climate Action Plan Update



2020 SCAP: Sustainable & 
Resilient Communities

56

Sustainable & Sustainable & 
Resilient 
Frontline 

Communities 
Section

Frontline 
Community-
driven Goals 
& Priorities

Address 
intersectional 

issues, 
equity, & root 

causes

Alignment 
across 

strategic 
initiatives



Climate & Equity 
Community Task 
Force

• Group of community leaders who 
represent frontline communities that 
are disproportionately impacted by 
climate change

• Shaping policy anchored in community 
needs and knowledge, supported by 
long-term community partnerships

• Prioritizing strategies that make 
connections between issues, have co-
benefits, and recognize 
intersectionality and historical 
inequities 

• 26 people from 17 affiliated 
organizations/communities have 
participated in CECT meetings 
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Climate & Health Panel
Climate & Equity Community 

Task Force Members

• Nancy Huizar & Vera Hoang, 
Got Green

• Nourah Yonous, 
African Women’s Business Alliance

• Niesha Fort-Brooks, 
Healthy King County Coalition – Built 
Environment Workgroup; Open Space 
Equity Cabinet; Metro Mobility Cabinet

• Sameth Mell, 
CIRCC; Cambodian American Community 
Council



Questions? 



Health Impacts of Climate 
Change 

King County Board of Health
November 21st 2019



Health Impacts of Climate Change

Jeff Duchin, MD
Health Officer, Public Health - Seattle & King County 

Professor in Medicine, Division of Allergy & Infectious Diseases,  
Adjunct Professor, School of Public Health, University of Washington 

August 2017

and what you can do about it



Bottom Line – Climate Change & Health

• The health and well-being of Americans today are adversely 
affected by climate change, and the health and economic 
consequences projected to worsen.

• Climate change affects human health through many 
pathways: exposures to heat waves, floods, droughts, and 
other extreme events; vector-, food- and waterborne 
infectious diseases; changes in the quality and safety of air, 
food, water; stresses to mental health & well-being.

• We need to cut global greenhouse gas emissions in half by 
2030 and entirely by 2040 to avoid more catastrophic effects 
of climate change. 

• Reductions in greenhouse gas emissions have major health 
co-benefits that offset the cost of GHG reduction policies.



NASA’s Goddard Institute for Space Studies 

I
2018

The past five years are, collectively, the warmest years 
in the modern record.  

Global temperatures in 2018 were 1.5OF (0.83OC) 
warmer than the 1951-1980 mean. Two-thirds of 
the warming has occurred since 1975, at a rate of 
roughly 0.15-0.2oC per decade.



The Culprit: Atmospheric CO2 Over Time

Global average atmospheric CO2 in 2018 was 407.4 PPM (+/- 0.1 ppm). 
CO2 levels today are higher than at any point in 

at least the past 800,000 years.





• Children born today will face a lifetime of climate 
change-related health problems, one of the 
world's oldest and most prestigious medical 
journals warns in a report released yesterday. 

• The health impacts flagged by the report start at 
the prenatal level with a heightened risk of low 
birth weight and neonatal death and continue 
through childhood and adolescence with 
potential lung problems, asthma attacks and 
insect-borne diseases. 

• Older adults would see increasing vulnerability 
from extreme heat.



Factors that Influence Climate Vulnerability

ACCESS TO HEALTHCARE

The health risks and impacts of climate change are not equally 
or fairly distributed across people or communities.



• Children
• Older adults
• Low income communities
• Urban communities
• Communities of color; disenfranchised communities
• Exacerbation of existing disparities

Increased Vulnerability



London

Air Pollution and Climate Change

• Air pollution and climate change are closely related
• The main sources of CO2 emissions (extraction and burning of 

fossil fuels) are key drivers of climate change and major sources 
of air pollutants.

• Many air pollutants that are harmful to human health and 
ecosystems also contribute to climate change by affecting the 
amount of incoming sunlight that is reflected or absorbed by 
the atmosphere.

• Outdoor air pollution can cause heart attacks, asthma, strokes, 
cancer, and premature death. 

• An estimated 1,100 people die each year in Washington State 
due to outdoor air pollution (Puget Sound Clean Air Agency)





(Ted S. Warren / Associated Press)
Twisp, Washington, August, 2015

Wildfire at the Wildland-Urban Interface



Grass Valley Fire, west of Grand Coulee Dam, August 12, 2018 (Almira Fire Dept)



• The American Lung Association "State of the Air" 2019 report found 
that the Seattle-Tacoma region's air quality worsened from 15th most 
polluted in the country last year to ninth this year for short-term 
particle pollution.

• In addition to short-term particle pollution, Seattle-Tacoma jumped 
from 72nd last year to 35th most polluted area in the nation for 
ozone pollution. King County dropped from a "C" to an "F" grade…

• "People in the Puget Sound area should know that we're breathing 
unhealthy air, driven by wildfires as a result of climate change, 
placing our health and even lives at risk," said Allison Hickey, National 
Executive VP for the American Lung Association Western Region. 

Wildfires significantly impact air quality in the region



Widespread Smoke 
From Multiple 
Fires, Pacific 
Northwest, 2018

Widespread Smoke 
From Multiple Fires, 
California, 2018



SEPT 2018



NOAA, RCP 8.5



‘Overall, the long-term data indicate 
significant increases in both pollen 
loads and pollen season duration over 
time across the pollen collection 
locations...Our analysis also illustrates a 
clear positive correlation between 
recent global warming and an 
increase in the seasonal duration and 
amount of pollen for multiple 
allergenic plant species.’

Lancet Planetary Health, March 2019

Change in # frost-free days



The past five years have been the warmest since records began in the 
late 1800s (NASA, NOAA).  



Extreme Weather Events

• Impacts of floods, droughts, wildfires, hurricanes
o Death
o Physical injury
o Disease
o Mental health impacts
o Population displacement
o Impacts on health systems, population 

health, livelihoods
 Destroy/damage healthcare infrastructure 

and critical medical equipment/supplies, 
interrupt provision of medical care

 Disrupt/damage other critical 
infrastructure

- water and sanitation facilities
- transportation (roads, bridges, transit)
- power/electricity/communication



NOAA: National Centers for Environmental Information 

1980-2018 Year-to-Date United States Billion-Dollar Disaster Event Frequency
Event statistics are added according to the date on which they ended (CPI adjusted)



Extreme Heat

• The leading cause of weather-related deaths in the U.S.
• Average summer temperature in 2016 was 2.2oF greater than 

1986-2005 average, resulting in 12.3 million more Americans 
exposed to extreme heat that year. 

• Exposure to extreme heat can lead to heat exhaustion, life 
threatening heat stroke, and exacerbate chronic lung, heart, 
and kidney diseases.  

• Emerging evidence suggests that hotter temperatures can 
cause pregnancy complications, worsen mental health 
conditions, and increase suicides, amongst other risks. 

Extreme Heat



US Global Change Research Program, GlobalChange.Gov 



“…heat, expressed as humidex, is associated with increased 
hospital admissions. When stratified by age and cause of 
admission, the non-elderly age groups (<85 years) experience 
significant risk for nephritis and nephrotic syndromes, acute 
renal failure, natural heat exposure, chronic obstructive 
pulmonary disease, and asthma hospitalizations”

Rev Environ Health 2015; 30(1): 51–64



These results demonstrate that heat, expressed as humidex, is 
associated with increased mortality on heat days, and that risk 

increases with heat’s intensity



Hamburg, Iowa, March, 2019

Craig, Missouri, March, 2019

Nearly two-thirds of the 
lower 48 states will 
have an elevated risk of 
some flooding and 25 
states could experience 
“major or moderate 
flooding,” according to 
the NOAA.



Paterson. CID; 2018.

; Vaccine preventable diseases

; Tetanus

Health Risks of Flooding Stratified by Time After Event



CDC

“Mosquitoes, ticks and the germs they spread are 
increasing in number and moving into new areas.”
Nine new germs spread by mosquitoes and ticks have 
been discovered or introduced since 2004.



“According to LAC DPH, ‘”in recent years the average number of reported 
cases has doubled to nearly 60 cases per year.” The county has experienced 63 
cases of typhus so far in 2018.”

The Texas health department 
reports 519 cases of typhus in 
2017, more than triple the 
number in 2010. The uptick 
represents the 4th consecutive 
year the number has increased.





Clinical Infectious Diseases 2013;56(6):847–50



Climate change has resulted in significant increases in sea surface 
temperatures in many regions of the US over the past 3 decades. 

These changes have resulted in longer summer seasons and are 
associated with alterations in the quantity, distribution, and 
seasonal windows of bacteria in marine ecosystems, including 
Vibrio species. 

Ann Intern Med. 1 OCT 2019



Change in suitability for pathogenic Vibrio outbreaks 
as a result of changing sea surface temperatures

Global Baltic Region Northeastern US

The 2018 report of The Lancet Countdown on health and climate change



Vibrio Infections in King County, WA



Climate Change and the US Healthcare Sector

• Accounts for nearly 1/10th of U.S. GHG emissions and would rank 
7th in GHG emissions internationally if it were its own country.

• Ranked 2nd in energy use after the food industry; spends about 
$9 billion annually on energy costs.

• Hospitals in the US produce a massive amount of waste (>2.3 
million tons per year). 

• The health care system (particularly hospitals) must adopt 
policies to reduce GHG emissions and prepare for the inevitable 
effects of climate change. 

• By increasing energy efficiency and using renewable energy 
sources, the EPA estimates that 30% of the health care sector's 
energy use could be reduced without compromising care quality.

ACP Position Paper: Climate and Health; 2016.
Solomon. N Engl J Med 2019; 380:209-211



Between 2030 and 2050, climate 
change is expected to cause 
approximately 250,000 additional 
deaths per year, from 
malnutrition, malaria, diarrhea 
and heat stress.

Reducing emissions of GHG 
through better transport, food 
and energy-use choices can result 
in improved health.



Forty years ago, 
scientists from 50 
nations met at the 
First World Climate 
Conference in Geneva 
and agreed that 
alarming trends for 
climate change made 
it urgently necessary 
to act. 

Since then, similar 
alarms have been made 
through the 1992 Rio 
Summit, the 1997 Kyoto 
Protocol, and the 2015 
Paris Agreement, as 
well as scores of other 
global assemblies and 
scientists’ explicit 
warnings of insufficient 
progress (Ripple et al. 
2017). 

Yet greenhouse gas (GHG) emissions are still rapidly rising.



Scientists have a moral obligation to clearly warn humanity of 
any catastrophic threat and to “tell it like it is.” On the basis of 

this obligation…we declare, with more than 11,000 scientist 
signatories from around the world, clearly and unequivocally 

that planet Earth is facing a climate emergency.

05 November 2019





CLIMATE RESILIENCE BUILDS 
COMMUNITY RESILIENCE 



Prioritized Public Health actions per the 
Blueprint for Addressing Climate Change and Health

1 - Build climate and health knowledge and messaging

2 - Increase capacity for assessment, surveillance and 
research to inform public health action and 
emergency response

3 - Engage with community partnerships and capacity 
building

4 - Integrate climate and health into policy and planning



Prioritized Public Health actions per the 
Blueprint for Addressing Climate Change and Health

• Build climate & health literacy and integrate climate & 
health actions into Public Health & King County programs 

• Disseminate and exchange climate & health information 
with communities and partners 

• Develop data indicators and surveillance systems to 
monitor climate-related health impacts and inform timely 
public health actions

• Engage with communities on climate & health planning -
assess vulnerabilities and needs to develop ways to support 
and help strengthen community assets and capacities 

• Build capacity to effectively anticipate, prepare for and 
respond to emerging climate-related health emergencies



Prioritized Public Health actions per the 
Blueprint for Addressing Climate Change and Health

• Collaborate with partners on research opportunities for 
climate, health and equity

• Pursue funding to support community-led education, 
coalition building and community-based actions

• Implement coordinated, community resilience-related 
strategies in our community capacity-building initiatives

• Integrate climate and health considerations into 
transportation & land use planning efforts

• Provide health and equity information for climate change 
planning efforts and climate-related policy & legislative 
decision-making



Questions?



2020 King County Strategic Climate Action Plan Update



King County Strategic Climate Action Plan

Transportation & Land Use
Buildings & Facilities Energy
Green Building
Consumption & Materials Management
 Forests and Agriculture

SECTION 2:  Preparing for Impacts

We work at two scales: Community 

Government Operations

SECTION 1:  Reducing Emissions

2015 SCAP



King County-Cities Climate Collaboration



• Achieving Energy Efficiency and 
Green Building Goals

• Green Direct and State Legislation
• Battery Buses
• Focusing Growth
• One Million Trees 
• Land Conservation Initiative

Results: Reducing Greenhouse Gas Emissions



Results: Climate Preparedness

• Evaluated how heavier rain 
events affect flooding and 
stormwater in King County

• Developed our first Climate 
Change and Public Health 
blueprint for action

• Launched the Puget Sound 
Climate Preparedness 
Collaborative

• Now strengthening land use 
codes to address sea level rise 
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Countywide Emissions Trends



How do we create 
healthy, resilient 
communities as our 
population grows?



Photo by Roger Tabor, USFWS



How will we make plan stronger?

Update technical analysis: 
Where do we have the most 
impact and influence?

Update shared action 
commitments with cities; 
create tools to support city 
action

Integrate and prioritize 
equity throughout the 
process, plan, 
implementation and 
outcomes



2020 King County Strategic Climate Action Plan Update

Emissions Reduction
• Transportation
• Energy
• Green Building
• Waste 

reduction/recycling
• Forests and 

Agriculture

Sustainable & Resilient 
Communities (NEW!)
• Intersectional Issues:  

health, employment, 
housing, food  

• Community driven goals & 
priorities

• Climate Equity Frontline 
Communities Task Force

Preparing for Climate Impacts
Flooding    Sea Level Rise
Salmon      Capital Projects
Wildfire
Stormwater
Public Health
Many Others…

2020 SCAP
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Working with 
Partners, 

Stakeholders 
and 

Communities

Stakeholder 
Engagement & 

Topic Based 
Convenings

Climate & Equity 
Community Task 

Force

Communicating 
Climate Change

Collaborative 
Workshops 

Community 
Presentations 
& Workshops

2020 King County Strategic Climate Action Plan Update



2020 SCAP: Sustainable & 
Resilient Communities

56

Sustainable & Sustainable & 
Resilient 
Frontline 

Communities 
Section

Frontline 
Community-
driven Goals 
& Priorities

Address 
intersectional 

issues, 
equity, & root 

causes

Alignment 
across 

strategic 
initiatives



Climate & Equity 
Community Task 
Force

• Group of community leaders who 
represent frontline communities that 
are disproportionately impacted by 
climate change

• Shaping policy anchored in community 
needs and knowledge, supported by 
long-term community partnerships

• Prioritizing strategies that make 
connections between issues, have co-
benefits, and recognize 
intersectionality and historical 
inequities 

• 26 people from 17 affiliated 
organizations/communities have 
participated in CECT meetings 
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Climate & Health Panel
Climate & Equity Community 

Task Force Members

• Nancy Huizar & Vera Hoang, 
Got Green

• Nourah Yonous, 
African Women’s Business Alliance

• Niesha Fort-Brooks, 
Healthy King County Coalition – Built 
Environment Workgroup; Open Space 
Equity Cabinet; Metro Mobility Cabinet

• Sameth Mell, 
CIRCC; Cambodian American Community 
Council



Questions? 



Health Impacts of Climate 
Change 

King County Board of Health
November 21st 2019



Health Impacts of Climate Change

Jeff Duchin, MD
Health Officer, Public Health - Seattle & King County 

Professor in Medicine, Division of Allergy & Infectious Diseases,  
Adjunct Professor, School of Public Health, University of Washington 

August 2017

and what you can do about it



Bottom Line – Climate Change & Health

• The health and well-being of Americans today are adversely 
affected by climate change, and the health and economic 
consequences projected to worsen.

• Climate change affects human health through many 
pathways: exposures to heat waves, floods, droughts, and 
other extreme events; vector-, food- and waterborne 
infectious diseases; changes in the quality and safety of air, 
food, water; stresses to mental health & well-being.

• We need to cut global greenhouse gas emissions in half by 
2030 and entirely by 2040 to avoid more catastrophic effects 
of climate change. 

• Reductions in greenhouse gas emissions have major health 
co-benefits that offset the cost of GHG reduction policies.



NASA’s Goddard Institute for Space Studies 

I
2018

The past five years are, collectively, the warmest years 
in the modern record.  

Global temperatures in 2018 were 1.5OF (0.83OC) 
warmer than the 1951-1980 mean. Two-thirds of 
the warming has occurred since 1975, at a rate of 
roughly 0.15-0.2oC per decade.



The Culprit: Atmospheric CO2 Over Time

Global average atmospheric CO2 in 2018 was 407.4 PPM (+/- 0.1 ppm). 
CO2 levels today are higher than at any point in 

at least the past 800,000 years.





• Children born today will face a lifetime of climate 
change-related health problems, one of the 
world's oldest and most prestigious medical 
journals warns in a report released yesterday. 

• The health impacts flagged by the report start at 
the prenatal level with a heightened risk of low 
birth weight and neonatal death and continue 
through childhood and adolescence with 
potential lung problems, asthma attacks and 
insect-borne diseases. 

• Older adults would see increasing vulnerability 
from extreme heat.



Factors that Influence Climate Vulnerability

ACCESS TO HEALTHCARE

The health risks and impacts of climate change are not equally 
or fairly distributed across people or communities.



• Children
• Older adults
• Low income communities
• Urban communities
• Communities of color; disenfranchised communities
• Exacerbation of existing disparities

Increased Vulnerability



London

Air Pollution and Climate Change

• Air pollution and climate change are closely related
• The main sources of CO2 emissions (extraction and burning of 

fossil fuels) are key drivers of climate change and major sources 
of air pollutants.

• Many air pollutants that are harmful to human health and 
ecosystems also contribute to climate change by affecting the 
amount of incoming sunlight that is reflected or absorbed by 
the atmosphere.

• Outdoor air pollution can cause heart attacks, asthma, strokes, 
cancer, and premature death. 

• An estimated 1,100 people die each year in Washington State 
due to outdoor air pollution (Puget Sound Clean Air Agency)





(Ted S. Warren / Associated Press)
Twisp, Washington, August, 2015

Wildfire at the Wildland-Urban Interface



Grass Valley Fire, west of Grand Coulee Dam, August 12, 2018 (Almira Fire Dept)



• The American Lung Association "State of the Air" 2019 report found 
that the Seattle-Tacoma region's air quality worsened from 15th most 
polluted in the country last year to ninth this year for short-term 
particle pollution.

• In addition to short-term particle pollution, Seattle-Tacoma jumped 
from 72nd last year to 35th most polluted area in the nation for 
ozone pollution. King County dropped from a "C" to an "F" grade…

• "People in the Puget Sound area should know that we're breathing 
unhealthy air, driven by wildfires as a result of climate change, 
placing our health and even lives at risk," said Allison Hickey, National 
Executive VP for the American Lung Association Western Region. 

Wildfires significantly impact air quality in the region



Widespread Smoke 
From Multiple 
Fires, Pacific 
Northwest, 2018

Widespread Smoke 
From Multiple Fires, 
California, 2018



SEPT 2018



NOAA, RCP 8.5



‘Overall, the long-term data indicate 
significant increases in both pollen 
loads and pollen season duration over 
time across the pollen collection 
locations...Our analysis also illustrates a 
clear positive correlation between 
recent global warming and an 
increase in the seasonal duration and 
amount of pollen for multiple 
allergenic plant species.’

Lancet Planetary Health, March 2019

Change in # frost-free days



The past five years have been the warmest since records began in the 
late 1800s (NASA, NOAA).  



Extreme Weather Events

• Impacts of floods, droughts, wildfires, hurricanes
o Death
o Physical injury
o Disease
o Mental health impacts
o Population displacement
o Impacts on health systems, population 

health, livelihoods
 Destroy/damage healthcare infrastructure 

and critical medical equipment/supplies, 
interrupt provision of medical care

 Disrupt/damage other critical 
infrastructure

- water and sanitation facilities
- transportation (roads, bridges, transit)
- power/electricity/communication



NOAA: National Centers for Environmental Information 

1980-2018 Year-to-Date United States Billion-Dollar Disaster Event Frequency
Event statistics are added according to the date on which they ended (CPI adjusted)



Extreme Heat

• The leading cause of weather-related deaths in the U.S.
• Average summer temperature in 2016 was 2.2oF greater than 

1986-2005 average, resulting in 12.3 million more Americans 
exposed to extreme heat that year. 

• Exposure to extreme heat can lead to heat exhaustion, life 
threatening heat stroke, and exacerbate chronic lung, heart, 
and kidney diseases.  

• Emerging evidence suggests that hotter temperatures can 
cause pregnancy complications, worsen mental health 
conditions, and increase suicides, amongst other risks. 

Extreme Heat



US Global Change Research Program, GlobalChange.Gov 



“…heat, expressed as humidex, is associated with increased 
hospital admissions. When stratified by age and cause of 
admission, the non-elderly age groups (<85 years) experience 
significant risk for nephritis and nephrotic syndromes, acute 
renal failure, natural heat exposure, chronic obstructive 
pulmonary disease, and asthma hospitalizations”

Rev Environ Health 2015; 30(1): 51–64



These results demonstrate that heat, expressed as humidex, is 
associated with increased mortality on heat days, and that risk 

increases with heat’s intensity



Hamburg, Iowa, March, 2019

Craig, Missouri, March, 2019

Nearly two-thirds of the 
lower 48 states will 
have an elevated risk of 
some flooding and 25 
states could experience 
“major or moderate 
flooding,” according to 
the NOAA.



Paterson. CID; 2018.

; Vaccine preventable diseases

; Tetanus

Health Risks of Flooding Stratified by Time After Event



CDC

“Mosquitoes, ticks and the germs they spread are 
increasing in number and moving into new areas.”
Nine new germs spread by mosquitoes and ticks have 
been discovered or introduced since 2004.



“According to LAC DPH, ‘”in recent years the average number of reported 
cases has doubled to nearly 60 cases per year.” The county has experienced 63 
cases of typhus so far in 2018.”

The Texas health department 
reports 519 cases of typhus in 
2017, more than triple the 
number in 2010. The uptick 
represents the 4th consecutive 
year the number has increased.





Clinical Infectious Diseases 2013;56(6):847–50



Climate change has resulted in significant increases in sea surface 
temperatures in many regions of the US over the past 3 decades. 

These changes have resulted in longer summer seasons and are 
associated with alterations in the quantity, distribution, and 
seasonal windows of bacteria in marine ecosystems, including 
Vibrio species. 

Ann Intern Med. 1 OCT 2019



Change in suitability for pathogenic Vibrio outbreaks 
as a result of changing sea surface temperatures

Global Baltic Region Northeastern US

The 2018 report of The Lancet Countdown on health and climate change



Vibrio Infections in King County, WA



Climate Change and the US Healthcare Sector

• Accounts for nearly 1/10th of U.S. GHG emissions and would rank 
7th in GHG emissions internationally if it were its own country.

• Ranked 2nd in energy use after the food industry; spends about 
$9 billion annually on energy costs.

• Hospitals in the US produce a massive amount of waste (>2.3 
million tons per year). 

• The health care system (particularly hospitals) must adopt 
policies to reduce GHG emissions and prepare for the inevitable 
effects of climate change. 

• By increasing energy efficiency and using renewable energy 
sources, the EPA estimates that 30% of the health care sector's 
energy use could be reduced without compromising care quality.

ACP Position Paper: Climate and Health; 2016.
Solomon. N Engl J Med 2019; 380:209-211



Between 2030 and 2050, climate 
change is expected to cause 
approximately 250,000 additional 
deaths per year, from 
malnutrition, malaria, diarrhea 
and heat stress.

Reducing emissions of GHG 
through better transport, food 
and energy-use choices can result 
in improved health.



Forty years ago, 
scientists from 50 
nations met at the 
First World Climate 
Conference in Geneva 
and agreed that 
alarming trends for 
climate change made 
it urgently necessary 
to act. 

Since then, similar 
alarms have been made 
through the 1992 Rio 
Summit, the 1997 Kyoto 
Protocol, and the 2015 
Paris Agreement, as 
well as scores of other 
global assemblies and 
scientists’ explicit 
warnings of insufficient 
progress (Ripple et al. 
2017). 

Yet greenhouse gas (GHG) emissions are still rapidly rising.



Scientists have a moral obligation to clearly warn humanity of 
any catastrophic threat and to “tell it like it is.” On the basis of 

this obligation…we declare, with more than 11,000 scientist 
signatories from around the world, clearly and unequivocally 

that planet Earth is facing a climate emergency.

05 November 2019





CLIMATE RESILIENCE BUILDS 
COMMUNITY RESILIENCE 



Prioritized Public Health actions per the 
Blueprint for Addressing Climate Change and Health

1 - Build climate and health knowledge and messaging

2 - Increase capacity for assessment, surveillance and 
research to inform public health action and 
emergency response

3 - Engage with community partnerships and capacity 
building

4 - Integrate climate and health into policy and planning



Prioritized Public Health actions per the 
Blueprint for Addressing Climate Change and Health

• Build climate & health literacy and integrate climate & 
health actions into Public Health & King County programs 

• Disseminate and exchange climate & health information 
with communities and partners 

• Develop data indicators and surveillance systems to 
monitor climate-related health impacts and inform timely 
public health actions

• Engage with communities on climate & health planning -
assess vulnerabilities and needs to develop ways to support 
and help strengthen community assets and capacities 

• Build capacity to effectively anticipate, prepare for and 
respond to emerging climate-related health emergencies



Prioritized Public Health actions per the 
Blueprint for Addressing Climate Change and Health

• Collaborate with partners on research opportunities for 
climate, health and equity

• Pursue funding to support community-led education, 
coalition building and community-based actions

• Implement coordinated, community resilience-related 
strategies in our community capacity-building initiatives

• Integrate climate and health considerations into 
transportation & land use planning efforts

• Provide health and equity information for climate change 
planning efforts and climate-related policy & legislative 
decision-making



Questions?



2020 King County Strategic Climate Action Plan Update



King County Strategic Climate Action Plan

Transportation & Land Use
Buildings & Facilities Energy
Green Building
Consumption & Materials Management
 Forests and Agriculture

SECTION 2:  Preparing for Impacts

We work at two scales: Community 

Government Operations

SECTION 1:  Reducing Emissions

2015 SCAP



King County-Cities Climate Collaboration



• Achieving Energy Efficiency and 
Green Building Goals

• Green Direct and State Legislation
• Battery Buses
• Focusing Growth
• One Million Trees 
• Land Conservation Initiative

Results: Reducing Greenhouse Gas Emissions



Results: Climate Preparedness

• Evaluated how heavier rain 
events affect flooding and 
stormwater in King County

• Developed our first Climate 
Change and Public Health 
blueprint for action

• Launched the Puget Sound 
Climate Preparedness 
Collaborative

• Now strengthening land use 
codes to address sea level rise 
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Countywide Emissions Trends



How do we create 
healthy, resilient 
communities as our 
population grows?



Photo by Roger Tabor, USFWS



How will we make plan stronger?

Update technical analysis: 
Where do we have the most 
impact and influence?

Update shared action 
commitments with cities; 
create tools to support city 
action

Integrate and prioritize 
equity throughout the 
process, plan, 
implementation and 
outcomes



2020 King County Strategic Climate Action Plan Update

Emissions Reduction
• Transportation
• Energy
• Green Building
• Waste 

reduction/recycling
• Forests and 

Agriculture

Sustainable & Resilient 
Communities (NEW!)
• Intersectional Issues:  

health, employment, 
housing, food  

• Community driven goals & 
priorities

• Climate Equity Frontline 
Communities Task Force

Preparing for Climate Impacts
Flooding    Sea Level Rise
Salmon      Capital Projects
Wildfire
Stormwater
Public Health
Many Others…

2020 SCAP
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Working with 
Partners, 

Stakeholders 
and 

Communities

Stakeholder 
Engagement & 

Topic Based 
Convenings

Climate & Equity 
Community Task 

Force

Communicating 
Climate Change

Collaborative 
Workshops 

Community 
Presentations 
& Workshops

2020 King County Strategic Climate Action Plan Update



2020 SCAP: Sustainable & 
Resilient Communities

56

Sustainable & Sustainable & 
Resilient 
Frontline 

Communities 
Section

Frontline 
Community-
driven Goals 
& Priorities

Address 
intersectional 

issues, 
equity, & root 

causes

Alignment 
across 

strategic 
initiatives



Climate & Equity 
Community Task 
Force

• Group of community leaders who 
represent frontline communities that 
are disproportionately impacted by 
climate change

• Shaping policy anchored in community 
needs and knowledge, supported by 
long-term community partnerships

• Prioritizing strategies that make 
connections between issues, have co-
benefits, and recognize 
intersectionality and historical 
inequities 

• 26 people from 17 affiliated 
organizations/communities have 
participated in CECT meetings 
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Climate & Health Panel
Climate & Equity Community 

Task Force Members

• Nancy Huizar & Vera Hoang, 
Got Green

• Nourah Yonous, 
African Women’s Business Alliance

• Niesha Fort-Brooks, 
Healthy King County Coalition – Built 
Environment Workgroup; Open Space 
Equity Cabinet; Metro Mobility Cabinet

• Sameth Mell, 
CIRCC; Cambodian American Community 
Council



Questions? 



Health Impacts of Climate 
Change 

King County Board of Health
November 21st 2019



Health Impacts of Climate Change

Jeff Duchin, MD
Health Officer, Public Health - Seattle & King County 

Professor in Medicine, Division of Allergy & Infectious Diseases,  
Adjunct Professor, School of Public Health, University of Washington 

August 2017

and what you can do about it



Bottom Line – Climate Change & Health

• The health and well-being of Americans today are adversely 
affected by climate change, and the health and economic 
consequences projected to worsen.

• Climate change affects human health through many 
pathways: exposures to heat waves, floods, droughts, and 
other extreme events; vector-, food- and waterborne 
infectious diseases; changes in the quality and safety of air, 
food, water; stresses to mental health & well-being.

• We need to cut global greenhouse gas emissions in half by 
2030 and entirely by 2040 to avoid more catastrophic effects 
of climate change. 

• Reductions in greenhouse gas emissions have major health 
co-benefits that offset the cost of GHG reduction policies.



NASA’s Goddard Institute for Space Studies 

I
2018

The past five years are, collectively, the warmest years 
in the modern record.  

Global temperatures in 2018 were 1.5OF (0.83OC) 
warmer than the 1951-1980 mean. Two-thirds of 
the warming has occurred since 1975, at a rate of 
roughly 0.15-0.2oC per decade.



The Culprit: Atmospheric CO2 Over Time

Global average atmospheric CO2 in 2018 was 407.4 PPM (+/- 0.1 ppm). 
CO2 levels today are higher than at any point in 

at least the past 800,000 years.





• Children born today will face a lifetime of climate 
change-related health problems, one of the 
world's oldest and most prestigious medical 
journals warns in a report released yesterday. 

• The health impacts flagged by the report start at 
the prenatal level with a heightened risk of low 
birth weight and neonatal death and continue 
through childhood and adolescence with 
potential lung problems, asthma attacks and 
insect-borne diseases. 

• Older adults would see increasing vulnerability 
from extreme heat.



Factors that Influence Climate Vulnerability

ACCESS TO HEALTHCARE

The health risks and impacts of climate change are not equally 
or fairly distributed across people or communities.



• Children
• Older adults
• Low income communities
• Urban communities
• Communities of color; disenfranchised communities
• Exacerbation of existing disparities

Increased Vulnerability



London

Air Pollution and Climate Change

• Air pollution and climate change are closely related
• The main sources of CO2 emissions (extraction and burning of 

fossil fuels) are key drivers of climate change and major sources 
of air pollutants.

• Many air pollutants that are harmful to human health and 
ecosystems also contribute to climate change by affecting the 
amount of incoming sunlight that is reflected or absorbed by 
the atmosphere.

• Outdoor air pollution can cause heart attacks, asthma, strokes, 
cancer, and premature death. 

• An estimated 1,100 people die each year in Washington State 
due to outdoor air pollution (Puget Sound Clean Air Agency)





(Ted S. Warren / Associated Press)
Twisp, Washington, August, 2015

Wildfire at the Wildland-Urban Interface



Grass Valley Fire, west of Grand Coulee Dam, August 12, 2018 (Almira Fire Dept)



• The American Lung Association "State of the Air" 2019 report found 
that the Seattle-Tacoma region's air quality worsened from 15th most 
polluted in the country last year to ninth this year for short-term 
particle pollution.

• In addition to short-term particle pollution, Seattle-Tacoma jumped 
from 72nd last year to 35th most polluted area in the nation for 
ozone pollution. King County dropped from a "C" to an "F" grade…

• "People in the Puget Sound area should know that we're breathing 
unhealthy air, driven by wildfires as a result of climate change, 
placing our health and even lives at risk," said Allison Hickey, National 
Executive VP for the American Lung Association Western Region. 

Wildfires significantly impact air quality in the region



Widespread Smoke 
From Multiple 
Fires, Pacific 
Northwest, 2018

Widespread Smoke 
From Multiple Fires, 
California, 2018



SEPT 2018



NOAA, RCP 8.5



‘Overall, the long-term data indicate 
significant increases in both pollen 
loads and pollen season duration over 
time across the pollen collection 
locations...Our analysis also illustrates a 
clear positive correlation between 
recent global warming and an 
increase in the seasonal duration and 
amount of pollen for multiple 
allergenic plant species.’

Lancet Planetary Health, March 2019

Change in # frost-free days



The past five years have been the warmest since records began in the 
late 1800s (NASA, NOAA).  



Extreme Weather Events

• Impacts of floods, droughts, wildfires, hurricanes
o Death
o Physical injury
o Disease
o Mental health impacts
o Population displacement
o Impacts on health systems, population 

health, livelihoods
 Destroy/damage healthcare infrastructure 

and critical medical equipment/supplies, 
interrupt provision of medical care

 Disrupt/damage other critical 
infrastructure

- water and sanitation facilities
- transportation (roads, bridges, transit)
- power/electricity/communication



NOAA: National Centers for Environmental Information 

1980-2018 Year-to-Date United States Billion-Dollar Disaster Event Frequency
Event statistics are added according to the date on which they ended (CPI adjusted)



Extreme Heat

• The leading cause of weather-related deaths in the U.S.
• Average summer temperature in 2016 was 2.2oF greater than 

1986-2005 average, resulting in 12.3 million more Americans 
exposed to extreme heat that year. 

• Exposure to extreme heat can lead to heat exhaustion, life 
threatening heat stroke, and exacerbate chronic lung, heart, 
and kidney diseases.  

• Emerging evidence suggests that hotter temperatures can 
cause pregnancy complications, worsen mental health 
conditions, and increase suicides, amongst other risks. 

Extreme Heat



US Global Change Research Program, GlobalChange.Gov 



“…heat, expressed as humidex, is associated with increased 
hospital admissions. When stratified by age and cause of 
admission, the non-elderly age groups (<85 years) experience 
significant risk for nephritis and nephrotic syndromes, acute 
renal failure, natural heat exposure, chronic obstructive 
pulmonary disease, and asthma hospitalizations”

Rev Environ Health 2015; 30(1): 51–64



These results demonstrate that heat, expressed as humidex, is 
associated with increased mortality on heat days, and that risk 

increases with heat’s intensity



Hamburg, Iowa, March, 2019

Craig, Missouri, March, 2019

Nearly two-thirds of the 
lower 48 states will 
have an elevated risk of 
some flooding and 25 
states could experience 
“major or moderate 
flooding,” according to 
the NOAA.



Paterson. CID; 2018.

; Vaccine preventable diseases

; Tetanus

Health Risks of Flooding Stratified by Time After Event



CDC

“Mosquitoes, ticks and the germs they spread are 
increasing in number and moving into new areas.”
Nine new germs spread by mosquitoes and ticks have 
been discovered or introduced since 2004.



“According to LAC DPH, ‘”in recent years the average number of reported 
cases has doubled to nearly 60 cases per year.” The county has experienced 63 
cases of typhus so far in 2018.”

The Texas health department 
reports 519 cases of typhus in 
2017, more than triple the 
number in 2010. The uptick 
represents the 4th consecutive 
year the number has increased.





Clinical Infectious Diseases 2013;56(6):847–50



Climate change has resulted in significant increases in sea surface 
temperatures in many regions of the US over the past 3 decades. 

These changes have resulted in longer summer seasons and are 
associated with alterations in the quantity, distribution, and 
seasonal windows of bacteria in marine ecosystems, including 
Vibrio species. 

Ann Intern Med. 1 OCT 2019



Change in suitability for pathogenic Vibrio outbreaks 
as a result of changing sea surface temperatures

Global Baltic Region Northeastern US

The 2018 report of The Lancet Countdown on health and climate change



Vibrio Infections in King County, WA



Climate Change and the US Healthcare Sector

• Accounts for nearly 1/10th of U.S. GHG emissions and would rank 
7th in GHG emissions internationally if it were its own country.

• Ranked 2nd in energy use after the food industry; spends about 
$9 billion annually on energy costs.

• Hospitals in the US produce a massive amount of waste (>2.3 
million tons per year). 

• The health care system (particularly hospitals) must adopt 
policies to reduce GHG emissions and prepare for the inevitable 
effects of climate change. 

• By increasing energy efficiency and using renewable energy 
sources, the EPA estimates that 30% of the health care sector's 
energy use could be reduced without compromising care quality.

ACP Position Paper: Climate and Health; 2016.
Solomon. N Engl J Med 2019; 380:209-211



Between 2030 and 2050, climate 
change is expected to cause 
approximately 250,000 additional 
deaths per year, from 
malnutrition, malaria, diarrhea 
and heat stress.

Reducing emissions of GHG 
through better transport, food 
and energy-use choices can result 
in improved health.



Forty years ago, 
scientists from 50 
nations met at the 
First World Climate 
Conference in Geneva 
and agreed that 
alarming trends for 
climate change made 
it urgently necessary 
to act. 

Since then, similar 
alarms have been made 
through the 1992 Rio 
Summit, the 1997 Kyoto 
Protocol, and the 2015 
Paris Agreement, as 
well as scores of other 
global assemblies and 
scientists’ explicit 
warnings of insufficient 
progress (Ripple et al. 
2017). 

Yet greenhouse gas (GHG) emissions are still rapidly rising.



Scientists have a moral obligation to clearly warn humanity of 
any catastrophic threat and to “tell it like it is.” On the basis of 

this obligation…we declare, with more than 11,000 scientist 
signatories from around the world, clearly and unequivocally 

that planet Earth is facing a climate emergency.

05 November 2019





CLIMATE RESILIENCE BUILDS 
COMMUNITY RESILIENCE 



Prioritized Public Health actions per the 
Blueprint for Addressing Climate Change and Health

1 - Build climate and health knowledge and messaging

2 - Increase capacity for assessment, surveillance and 
research to inform public health action and 
emergency response

3 - Engage with community partnerships and capacity 
building

4 - Integrate climate and health into policy and planning



Prioritized Public Health actions per the 
Blueprint for Addressing Climate Change and Health

• Build climate & health literacy and integrate climate & 
health actions into Public Health & King County programs 

• Disseminate and exchange climate & health information 
with communities and partners 

• Develop data indicators and surveillance systems to 
monitor climate-related health impacts and inform timely 
public health actions

• Engage with communities on climate & health planning -
assess vulnerabilities and needs to develop ways to support 
and help strengthen community assets and capacities 

• Build capacity to effectively anticipate, prepare for and 
respond to emerging climate-related health emergencies



Prioritized Public Health actions per the 
Blueprint for Addressing Climate Change and Health

• Collaborate with partners on research opportunities for 
climate, health and equity

• Pursue funding to support community-led education, 
coalition building and community-based actions

• Implement coordinated, community resilience-related 
strategies in our community capacity-building initiatives

• Integrate climate and health considerations into 
transportation & land use planning efforts

• Provide health and equity information for climate change 
planning efforts and climate-related policy & legislative 
decision-making



Questions?



2020 King County Strategic Climate Action Plan Update



King County Strategic Climate Action Plan

Transportation & Land Use
Buildings & Facilities Energy
Green Building
Consumption & Materials Management
 Forests and Agriculture

SECTION 2:  Preparing for Impacts

We work at two scales: Community 

Government Operations

SECTION 1:  Reducing Emissions

2015 SCAP



King County-Cities Climate Collaboration



• Achieving Energy Efficiency and 
Green Building Goals

• Green Direct and State Legislation
• Battery Buses
• Focusing Growth
• One Million Trees 
• Land Conservation Initiative

Results: Reducing Greenhouse Gas Emissions



Results: Climate Preparedness

• Evaluated how heavier rain 
events affect flooding and 
stormwater in King County

• Developed our first Climate 
Change and Public Health 
blueprint for action

• Launched the Puget Sound 
Climate Preparedness 
Collaborative

• Now strengthening land use 
codes to address sea level rise 
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Countywide Emissions Trends



How do we create 
healthy, resilient 
communities as our 
population grows?



Photo by Roger Tabor, USFWS



How will we make plan stronger?

Update technical analysis: 
Where do we have the most 
impact and influence?

Update shared action 
commitments with cities; 
create tools to support city 
action

Integrate and prioritize 
equity throughout the 
process, plan, 
implementation and 
outcomes



2020 King County Strategic Climate Action Plan Update

Emissions Reduction
• Transportation
• Energy
• Green Building
• Waste 

reduction/recycling
• Forests and 

Agriculture

Sustainable & Resilient 
Communities (NEW!)
• Intersectional Issues:  

health, employment, 
housing, food  

• Community driven goals & 
priorities

• Climate Equity Frontline 
Communities Task Force

Preparing for Climate Impacts
Flooding    Sea Level Rise
Salmon      Capital Projects
Wildfire
Stormwater
Public Health
Many Others…

2020 SCAP



55

Working with 
Partners, 

Stakeholders 
and 

Communities

Stakeholder 
Engagement & 

Topic Based 
Convenings

Climate & Equity 
Community Task 

Force

Communicating 
Climate Change

Collaborative 
Workshops 

Community 
Presentations 
& Workshops

2020 King County Strategic Climate Action Plan Update



2020 SCAP: Sustainable & 
Resilient Communities

56

Sustainable & Sustainable & 
Resilient 
Frontline 

Communities 
Section

Frontline 
Community-
driven Goals 
& Priorities

Address 
intersectional 

issues, 
equity, & root 

causes

Alignment 
across 

strategic 
initiatives



Climate & Equity 
Community Task 
Force

• Group of community leaders who 
represent frontline communities that 
are disproportionately impacted by 
climate change

• Shaping policy anchored in community 
needs and knowledge, supported by 
long-term community partnerships

• Prioritizing strategies that make 
connections between issues, have co-
benefits, and recognize 
intersectionality and historical 
inequities 

• 26 people from 17 affiliated 
organizations/communities have 
participated in CECT meetings 
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Climate & Health Panel
Climate & Equity Community 

Task Force Members

• Nancy Huizar & Vera Hoang, 
Got Green

• Nourah Yonous, 
African Women’s Business Alliance

• Niesha Fort-Brooks, 
Healthy King County Coalition – Built 
Environment Workgroup; Open Space 
Equity Cabinet; Metro Mobility Cabinet

• Sameth Mell, 
CIRCC; Cambodian American Community 
Council



Questions? 



Health Impacts of Climate 
Change 

King County Board of Health
November 21st 2019



Health Impacts of Climate Change

Jeff Duchin, MD
Health Officer, Public Health - Seattle & King County 

Professor in Medicine, Division of Allergy & Infectious Diseases,  
Adjunct Professor, School of Public Health, University of Washington 

August 2017

and what you can do about it



Bottom Line – Climate Change & Health

• The health and well-being of Americans today are adversely 
affected by climate change, and the health and economic 
consequences projected to worsen.

• Climate change affects human health through many 
pathways: exposures to heat waves, floods, droughts, and 
other extreme events; vector-, food- and waterborne 
infectious diseases; changes in the quality and safety of air, 
food, water; stresses to mental health & well-being.

• We need to cut global greenhouse gas emissions in half by 
2030 and entirely by 2040 to avoid more catastrophic effects 
of climate change. 

• Reductions in greenhouse gas emissions have major health 
co-benefits that offset the cost of GHG reduction policies.



NASA’s Goddard Institute for Space Studies 

I
2018

The past five years are, collectively, the warmest years 
in the modern record.  

Global temperatures in 2018 were 1.5OF (0.83OC) 
warmer than the 1951-1980 mean. Two-thirds of 
the warming has occurred since 1975, at a rate of 
roughly 0.15-0.2oC per decade.



The Culprit: Atmospheric CO2 Over Time

Global average atmospheric CO2 in 2018 was 407.4 PPM (+/- 0.1 ppm). 
CO2 levels today are higher than at any point in 

at least the past 800,000 years.





• Children born today will face a lifetime of climate 
change-related health problems, one of the 
world's oldest and most prestigious medical 
journals warns in a report released yesterday. 

• The health impacts flagged by the report start at 
the prenatal level with a heightened risk of low 
birth weight and neonatal death and continue 
through childhood and adolescence with 
potential lung problems, asthma attacks and 
insect-borne diseases. 

• Older adults would see increasing vulnerability 
from extreme heat.



Factors that Influence Climate Vulnerability

ACCESS TO HEALTHCARE

The health risks and impacts of climate change are not equally 
or fairly distributed across people or communities.



• Children
• Older adults
• Low income communities
• Urban communities
• Communities of color; disenfranchised communities
• Exacerbation of existing disparities

Increased Vulnerability



London

Air Pollution and Climate Change

• Air pollution and climate change are closely related
• The main sources of CO2 emissions (extraction and burning of 

fossil fuels) are key drivers of climate change and major sources 
of air pollutants.

• Many air pollutants that are harmful to human health and 
ecosystems also contribute to climate change by affecting the 
amount of incoming sunlight that is reflected or absorbed by 
the atmosphere.

• Outdoor air pollution can cause heart attacks, asthma, strokes, 
cancer, and premature death. 

• An estimated 1,100 people die each year in Washington State 
due to outdoor air pollution (Puget Sound Clean Air Agency)





(Ted S. Warren / Associated Press)
Twisp, Washington, August, 2015

Wildfire at the Wildland-Urban Interface



Grass Valley Fire, west of Grand Coulee Dam, August 12, 2018 (Almira Fire Dept)



• The American Lung Association "State of the Air" 2019 report found 
that the Seattle-Tacoma region's air quality worsened from 15th most 
polluted in the country last year to ninth this year for short-term 
particle pollution.

• In addition to short-term particle pollution, Seattle-Tacoma jumped 
from 72nd last year to 35th most polluted area in the nation for 
ozone pollution. King County dropped from a "C" to an "F" grade…

• "People in the Puget Sound area should know that we're breathing 
unhealthy air, driven by wildfires as a result of climate change, 
placing our health and even lives at risk," said Allison Hickey, National 
Executive VP for the American Lung Association Western Region. 

Wildfires significantly impact air quality in the region



Widespread Smoke 
From Multiple 
Fires, Pacific 
Northwest, 2018

Widespread Smoke 
From Multiple Fires, 
California, 2018



SEPT 2018



NOAA, RCP 8.5



‘Overall, the long-term data indicate 
significant increases in both pollen 
loads and pollen season duration over 
time across the pollen collection 
locations...Our analysis also illustrates a 
clear positive correlation between 
recent global warming and an 
increase in the seasonal duration and 
amount of pollen for multiple 
allergenic plant species.’

Lancet Planetary Health, March 2019

Change in # frost-free days



The past five years have been the warmest since records began in the 
late 1800s (NASA, NOAA).  



Extreme Weather Events

• Impacts of floods, droughts, wildfires, hurricanes
o Death
o Physical injury
o Disease
o Mental health impacts
o Population displacement
o Impacts on health systems, population 

health, livelihoods
 Destroy/damage healthcare infrastructure 

and critical medical equipment/supplies, 
interrupt provision of medical care

 Disrupt/damage other critical 
infrastructure

- water and sanitation facilities
- transportation (roads, bridges, transit)
- power/electricity/communication



NOAA: National Centers for Environmental Information 

1980-2018 Year-to-Date United States Billion-Dollar Disaster Event Frequency
Event statistics are added according to the date on which they ended (CPI adjusted)



Extreme Heat

• The leading cause of weather-related deaths in the U.S.
• Average summer temperature in 2016 was 2.2oF greater than 

1986-2005 average, resulting in 12.3 million more Americans 
exposed to extreme heat that year. 

• Exposure to extreme heat can lead to heat exhaustion, life 
threatening heat stroke, and exacerbate chronic lung, heart, 
and kidney diseases.  

• Emerging evidence suggests that hotter temperatures can 
cause pregnancy complications, worsen mental health 
conditions, and increase suicides, amongst other risks. 

Extreme Heat



US Global Change Research Program, GlobalChange.Gov 



“…heat, expressed as humidex, is associated with increased 
hospital admissions. When stratified by age and cause of 
admission, the non-elderly age groups (<85 years) experience 
significant risk for nephritis and nephrotic syndromes, acute 
renal failure, natural heat exposure, chronic obstructive 
pulmonary disease, and asthma hospitalizations”

Rev Environ Health 2015; 30(1): 51–64



These results demonstrate that heat, expressed as humidex, is 
associated with increased mortality on heat days, and that risk 

increases with heat’s intensity



Hamburg, Iowa, March, 2019

Craig, Missouri, March, 2019

Nearly two-thirds of the 
lower 48 states will 
have an elevated risk of 
some flooding and 25 
states could experience 
“major or moderate 
flooding,” according to 
the NOAA.



Paterson. CID; 2018.

; Vaccine preventable diseases

; Tetanus

Health Risks of Flooding Stratified by Time After Event



CDC

“Mosquitoes, ticks and the germs they spread are 
increasing in number and moving into new areas.”
Nine new germs spread by mosquitoes and ticks have 
been discovered or introduced since 2004.



“According to LAC DPH, ‘”in recent years the average number of reported 
cases has doubled to nearly 60 cases per year.” The county has experienced 63 
cases of typhus so far in 2018.”

The Texas health department 
reports 519 cases of typhus in 
2017, more than triple the 
number in 2010. The uptick 
represents the 4th consecutive 
year the number has increased.





Clinical Infectious Diseases 2013;56(6):847–50



Climate change has resulted in significant increases in sea surface 
temperatures in many regions of the US over the past 3 decades. 

These changes have resulted in longer summer seasons and are 
associated with alterations in the quantity, distribution, and 
seasonal windows of bacteria in marine ecosystems, including 
Vibrio species. 

Ann Intern Med. 1 OCT 2019



Change in suitability for pathogenic Vibrio outbreaks 
as a result of changing sea surface temperatures

Global Baltic Region Northeastern US

The 2018 report of The Lancet Countdown on health and climate change



Vibrio Infections in King County, WA



Climate Change and the US Healthcare Sector

• Accounts for nearly 1/10th of U.S. GHG emissions and would rank 
7th in GHG emissions internationally if it were its own country.

• Ranked 2nd in energy use after the food industry; spends about 
$9 billion annually on energy costs.

• Hospitals in the US produce a massive amount of waste (>2.3 
million tons per year). 

• The health care system (particularly hospitals) must adopt 
policies to reduce GHG emissions and prepare for the inevitable 
effects of climate change. 

• By increasing energy efficiency and using renewable energy 
sources, the EPA estimates that 30% of the health care sector's 
energy use could be reduced without compromising care quality.

ACP Position Paper: Climate and Health; 2016.
Solomon. N Engl J Med 2019; 380:209-211



Between 2030 and 2050, climate 
change is expected to cause 
approximately 250,000 additional 
deaths per year, from 
malnutrition, malaria, diarrhea 
and heat stress.

Reducing emissions of GHG 
through better transport, food 
and energy-use choices can result 
in improved health.



Forty years ago, 
scientists from 50 
nations met at the 
First World Climate 
Conference in Geneva 
and agreed that 
alarming trends for 
climate change made 
it urgently necessary 
to act. 

Since then, similar 
alarms have been made 
through the 1992 Rio 
Summit, the 1997 Kyoto 
Protocol, and the 2015 
Paris Agreement, as 
well as scores of other 
global assemblies and 
scientists’ explicit 
warnings of insufficient 
progress (Ripple et al. 
2017). 

Yet greenhouse gas (GHG) emissions are still rapidly rising.



Scientists have a moral obligation to clearly warn humanity of 
any catastrophic threat and to “tell it like it is.” On the basis of 

this obligation…we declare, with more than 11,000 scientist 
signatories from around the world, clearly and unequivocally 

that planet Earth is facing a climate emergency.

05 November 2019





CLIMATE RESILIENCE BUILDS 
COMMUNITY RESILIENCE 



Prioritized Public Health actions per the 
Blueprint for Addressing Climate Change and Health

1 - Build climate and health knowledge and messaging

2 - Increase capacity for assessment, surveillance and 
research to inform public health action and 
emergency response

3 - Engage with community partnerships and capacity 
building

4 - Integrate climate and health into policy and planning



Prioritized Public Health actions per the 
Blueprint for Addressing Climate Change and Health

• Build climate & health literacy and integrate climate & 
health actions into Public Health & King County programs 

• Disseminate and exchange climate & health information 
with communities and partners 

• Develop data indicators and surveillance systems to 
monitor climate-related health impacts and inform timely 
public health actions

• Engage with communities on climate & health planning -
assess vulnerabilities and needs to develop ways to support 
and help strengthen community assets and capacities 

• Build capacity to effectively anticipate, prepare for and 
respond to emerging climate-related health emergencies



Prioritized Public Health actions per the 
Blueprint for Addressing Climate Change and Health

• Collaborate with partners on research opportunities for 
climate, health and equity

• Pursue funding to support community-led education, 
coalition building and community-based actions

• Implement coordinated, community resilience-related 
strategies in our community capacity-building initiatives

• Integrate climate and health considerations into 
transportation & land use planning efforts

• Provide health and equity information for climate change 
planning efforts and climate-related policy & legislative 
decision-making



Questions?



2020 King County Strategic Climate Action Plan Update



King County Strategic Climate Action Plan

Transportation & Land Use
Buildings & Facilities Energy
Green Building
Consumption & Materials Management
 Forests and Agriculture

SECTION 2:  Preparing for Impacts

We work at two scales: Community 

Government Operations

SECTION 1:  Reducing Emissions

2015 SCAP



King County-Cities Climate Collaboration



• Achieving Energy Efficiency and 
Green Building Goals

• Green Direct and State Legislation
• Battery Buses
• Focusing Growth
• One Million Trees 
• Land Conservation Initiative

Results: Reducing Greenhouse Gas Emissions



Results: Climate Preparedness

• Evaluated how heavier rain 
events affect flooding and 
stormwater in King County

• Developed our first Climate 
Change and Public Health 
blueprint for action

• Launched the Puget Sound 
Climate Preparedness 
Collaborative

• Now strengthening land use 
codes to address sea level rise 
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Countywide Emissions Trends



How do we create 
healthy, resilient 
communities as our 
population grows?



Photo by Roger Tabor, USFWS



How will we make plan stronger?

Update technical analysis: 
Where do we have the most 
impact and influence?

Update shared action 
commitments with cities; 
create tools to support city 
action

Integrate and prioritize 
equity throughout the 
process, plan, 
implementation and 
outcomes



2020 King County Strategic Climate Action Plan Update

Emissions Reduction
• Transportation
• Energy
• Green Building
• Waste 

reduction/recycling
• Forests and 

Agriculture

Sustainable & Resilient 
Communities (NEW!)
• Intersectional Issues:  

health, employment, 
housing, food  

• Community driven goals & 
priorities

• Climate Equity Frontline 
Communities Task Force

Preparing for Climate Impacts
Flooding    Sea Level Rise
Salmon      Capital Projects
Wildfire
Stormwater
Public Health
Many Others…

2020 SCAP
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Working with 
Partners, 

Stakeholders 
and 

Communities

Stakeholder 
Engagement & 

Topic Based 
Convenings

Climate & Equity 
Community Task 

Force

Communicating 
Climate Change

Collaborative 
Workshops 

Community 
Presentations 
& Workshops

2020 King County Strategic Climate Action Plan Update



2020 SCAP: Sustainable & 
Resilient Communities

56

Sustainable & Sustainable & 
Resilient 
Frontline 

Communities 
Section

Frontline 
Community-
driven Goals 
& Priorities

Address 
intersectional 

issues, 
equity, & root 

causes

Alignment 
across 

strategic 
initiatives



Climate & Equity 
Community Task 
Force

• Group of community leaders who 
represent frontline communities that 
are disproportionately impacted by 
climate change

• Shaping policy anchored in community 
needs and knowledge, supported by 
long-term community partnerships

• Prioritizing strategies that make 
connections between issues, have co-
benefits, and recognize 
intersectionality and historical 
inequities 

• 26 people from 17 affiliated 
organizations/communities have 
participated in CECT meetings 
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Climate & Health Panel
Climate & Equity Community 

Task Force Members

• Nancy Huizar & Vera Hoang, 
Got Green

• Nourah Yonous, 
African Women’s Business Alliance

• Niesha Fort-Brooks, 
Healthy King County Coalition – Built 
Environment Workgroup; Open Space 
Equity Cabinet; Metro Mobility Cabinet

• Sameth Mell, 
CIRCC; Cambodian American Community 
Council



Questions? 



Health Impacts of Climate 
Change 

King County Board of Health
November 21st 2019



Health Impacts of Climate Change

Jeff Duchin, MD
Health Officer, Public Health - Seattle & King County 

Professor in Medicine, Division of Allergy & Infectious Diseases,  
Adjunct Professor, School of Public Health, University of Washington 

August 2017

and what you can do about it



Bottom Line – Climate Change & Health

• The health and well-being of Americans today are adversely 
affected by climate change, and the health and economic 
consequences projected to worsen.

• Climate change affects human health through many 
pathways: exposures to heat waves, floods, droughts, and 
other extreme events; vector-, food- and waterborne 
infectious diseases; changes in the quality and safety of air, 
food, water; stresses to mental health & well-being.

• We need to cut global greenhouse gas emissions in half by 
2030 and entirely by 2040 to avoid more catastrophic effects 
of climate change. 

• Reductions in greenhouse gas emissions have major health 
co-benefits that offset the cost of GHG reduction policies.



NASA’s Goddard Institute for Space Studies 

I
2018

The past five years are, collectively, the warmest years 
in the modern record.  

Global temperatures in 2018 were 1.5OF (0.83OC) 
warmer than the 1951-1980 mean. Two-thirds of 
the warming has occurred since 1975, at a rate of 
roughly 0.15-0.2oC per decade.



The Culprit: Atmospheric CO2 Over Time

Global average atmospheric CO2 in 2018 was 407.4 PPM (+/- 0.1 ppm). 
CO2 levels today are higher than at any point in 

at least the past 800,000 years.





• Children born today will face a lifetime of climate 
change-related health problems, one of the 
world's oldest and most prestigious medical 
journals warns in a report released yesterday. 

• The health impacts flagged by the report start at 
the prenatal level with a heightened risk of low 
birth weight and neonatal death and continue 
through childhood and adolescence with 
potential lung problems, asthma attacks and 
insect-borne diseases. 

• Older adults would see increasing vulnerability 
from extreme heat.



Factors that Influence Climate Vulnerability

ACCESS TO HEALTHCARE

The health risks and impacts of climate change are not equally 
or fairly distributed across people or communities.



• Children
• Older adults
• Low income communities
• Urban communities
• Communities of color; disenfranchised communities
• Exacerbation of existing disparities

Increased Vulnerability



London

Air Pollution and Climate Change

• Air pollution and climate change are closely related
• The main sources of CO2 emissions (extraction and burning of 

fossil fuels) are key drivers of climate change and major sources 
of air pollutants.

• Many air pollutants that are harmful to human health and 
ecosystems also contribute to climate change by affecting the 
amount of incoming sunlight that is reflected or absorbed by 
the atmosphere.

• Outdoor air pollution can cause heart attacks, asthma, strokes, 
cancer, and premature death. 

• An estimated 1,100 people die each year in Washington State 
due to outdoor air pollution (Puget Sound Clean Air Agency)





(Ted S. Warren / Associated Press)
Twisp, Washington, August, 2015

Wildfire at the Wildland-Urban Interface



Grass Valley Fire, west of Grand Coulee Dam, August 12, 2018 (Almira Fire Dept)



• The American Lung Association "State of the Air" 2019 report found 
that the Seattle-Tacoma region's air quality worsened from 15th most 
polluted in the country last year to ninth this year for short-term 
particle pollution.

• In addition to short-term particle pollution, Seattle-Tacoma jumped 
from 72nd last year to 35th most polluted area in the nation for 
ozone pollution. King County dropped from a "C" to an "F" grade…

• "People in the Puget Sound area should know that we're breathing 
unhealthy air, driven by wildfires as a result of climate change, 
placing our health and even lives at risk," said Allison Hickey, National 
Executive VP for the American Lung Association Western Region. 

Wildfires significantly impact air quality in the region



Widespread Smoke 
From Multiple 
Fires, Pacific 
Northwest, 2018

Widespread Smoke 
From Multiple Fires, 
California, 2018



SEPT 2018



NOAA, RCP 8.5



‘Overall, the long-term data indicate 
significant increases in both pollen 
loads and pollen season duration over 
time across the pollen collection 
locations...Our analysis also illustrates a 
clear positive correlation between 
recent global warming and an 
increase in the seasonal duration and 
amount of pollen for multiple 
allergenic plant species.’

Lancet Planetary Health, March 2019

Change in # frost-free days



The past five years have been the warmest since records began in the 
late 1800s (NASA, NOAA).  



Extreme Weather Events

• Impacts of floods, droughts, wildfires, hurricanes
o Death
o Physical injury
o Disease
o Mental health impacts
o Population displacement
o Impacts on health systems, population 

health, livelihoods
 Destroy/damage healthcare infrastructure 

and critical medical equipment/supplies, 
interrupt provision of medical care

 Disrupt/damage other critical 
infrastructure

- water and sanitation facilities
- transportation (roads, bridges, transit)
- power/electricity/communication



NOAA: National Centers for Environmental Information 

1980-2018 Year-to-Date United States Billion-Dollar Disaster Event Frequency
Event statistics are added according to the date on which they ended (CPI adjusted)



Extreme Heat

• The leading cause of weather-related deaths in the U.S.
• Average summer temperature in 2016 was 2.2oF greater than 

1986-2005 average, resulting in 12.3 million more Americans 
exposed to extreme heat that year. 

• Exposure to extreme heat can lead to heat exhaustion, life 
threatening heat stroke, and exacerbate chronic lung, heart, 
and kidney diseases.  

• Emerging evidence suggests that hotter temperatures can 
cause pregnancy complications, worsen mental health 
conditions, and increase suicides, amongst other risks. 

Extreme Heat



US Global Change Research Program, GlobalChange.Gov 



“…heat, expressed as humidex, is associated with increased 
hospital admissions. When stratified by age and cause of 
admission, the non-elderly age groups (<85 years) experience 
significant risk for nephritis and nephrotic syndromes, acute 
renal failure, natural heat exposure, chronic obstructive 
pulmonary disease, and asthma hospitalizations”

Rev Environ Health 2015; 30(1): 51–64



These results demonstrate that heat, expressed as humidex, is 
associated with increased mortality on heat days, and that risk 

increases with heat’s intensity



Hamburg, Iowa, March, 2019

Craig, Missouri, March, 2019

Nearly two-thirds of the 
lower 48 states will 
have an elevated risk of 
some flooding and 25 
states could experience 
“major or moderate 
flooding,” according to 
the NOAA.



Paterson. CID; 2018.

; Vaccine preventable diseases

; Tetanus

Health Risks of Flooding Stratified by Time After Event



CDC

“Mosquitoes, ticks and the germs they spread are 
increasing in number and moving into new areas.”
Nine new germs spread by mosquitoes and ticks have 
been discovered or introduced since 2004.



“According to LAC DPH, ‘”in recent years the average number of reported 
cases has doubled to nearly 60 cases per year.” The county has experienced 63 
cases of typhus so far in 2018.”

The Texas health department 
reports 519 cases of typhus in 
2017, more than triple the 
number in 2010. The uptick 
represents the 4th consecutive 
year the number has increased.





Clinical Infectious Diseases 2013;56(6):847–50



Climate change has resulted in significant increases in sea surface 
temperatures in many regions of the US over the past 3 decades. 

These changes have resulted in longer summer seasons and are 
associated with alterations in the quantity, distribution, and 
seasonal windows of bacteria in marine ecosystems, including 
Vibrio species. 

Ann Intern Med. 1 OCT 2019



Change in suitability for pathogenic Vibrio outbreaks 
as a result of changing sea surface temperatures

Global Baltic Region Northeastern US

The 2018 report of The Lancet Countdown on health and climate change



Vibrio Infections in King County, WA



Climate Change and the US Healthcare Sector

• Accounts for nearly 1/10th of U.S. GHG emissions and would rank 
7th in GHG emissions internationally if it were its own country.

• Ranked 2nd in energy use after the food industry; spends about 
$9 billion annually on energy costs.

• Hospitals in the US produce a massive amount of waste (>2.3 
million tons per year). 

• The health care system (particularly hospitals) must adopt 
policies to reduce GHG emissions and prepare for the inevitable 
effects of climate change. 

• By increasing energy efficiency and using renewable energy 
sources, the EPA estimates that 30% of the health care sector's 
energy use could be reduced without compromising care quality.

ACP Position Paper: Climate and Health; 2016.
Solomon. N Engl J Med 2019; 380:209-211



Between 2030 and 2050, climate 
change is expected to cause 
approximately 250,000 additional 
deaths per year, from 
malnutrition, malaria, diarrhea 
and heat stress.

Reducing emissions of GHG 
through better transport, food 
and energy-use choices can result 
in improved health.



Forty years ago, 
scientists from 50 
nations met at the 
First World Climate 
Conference in Geneva 
and agreed that 
alarming trends for 
climate change made 
it urgently necessary 
to act. 

Since then, similar 
alarms have been made 
through the 1992 Rio 
Summit, the 1997 Kyoto 
Protocol, and the 2015 
Paris Agreement, as 
well as scores of other 
global assemblies and 
scientists’ explicit 
warnings of insufficient 
progress (Ripple et al. 
2017). 

Yet greenhouse gas (GHG) emissions are still rapidly rising.



Scientists have a moral obligation to clearly warn humanity of 
any catastrophic threat and to “tell it like it is.” On the basis of 

this obligation…we declare, with more than 11,000 scientist 
signatories from around the world, clearly and unequivocally 

that planet Earth is facing a climate emergency.

05 November 2019





CLIMATE RESILIENCE BUILDS 
COMMUNITY RESILIENCE 



Prioritized Public Health actions per the 
Blueprint for Addressing Climate Change and Health

1 - Build climate and health knowledge and messaging

2 - Increase capacity for assessment, surveillance and 
research to inform public health action and 
emergency response

3 - Engage with community partnerships and capacity 
building

4 - Integrate climate and health into policy and planning



Prioritized Public Health actions per the 
Blueprint for Addressing Climate Change and Health

• Build climate & health literacy and integrate climate & 
health actions into Public Health & King County programs 

• Disseminate and exchange climate & health information 
with communities and partners 

• Develop data indicators and surveillance systems to 
monitor climate-related health impacts and inform timely 
public health actions

• Engage with communities on climate & health planning -
assess vulnerabilities and needs to develop ways to support 
and help strengthen community assets and capacities 

• Build capacity to effectively anticipate, prepare for and 
respond to emerging climate-related health emergencies



Prioritized Public Health actions per the 
Blueprint for Addressing Climate Change and Health

• Collaborate with partners on research opportunities for 
climate, health and equity

• Pursue funding to support community-led education, 
coalition building and community-based actions

• Implement coordinated, community resilience-related 
strategies in our community capacity-building initiatives

• Integrate climate and health considerations into 
transportation & land use planning efforts

• Provide health and equity information for climate change 
planning efforts and climate-related policy & legislative 
decision-making



Questions?



2020 King County Strategic Climate Action Plan Update



King County Strategic Climate Action Plan

Transportation & Land Use
Buildings & Facilities Energy
Green Building
Consumption & Materials Management
 Forests and Agriculture

SECTION 2:  Preparing for Impacts

We work at two scales: Community 

Government Operations

SECTION 1:  Reducing Emissions

2015 SCAP



King County-Cities Climate Collaboration



• Achieving Energy Efficiency and 
Green Building Goals

• Green Direct and State Legislation
• Battery Buses
• Focusing Growth
• One Million Trees 
• Land Conservation Initiative

Results: Reducing Greenhouse Gas Emissions



Results: Climate Preparedness

• Evaluated how heavier rain 
events affect flooding and 
stormwater in King County

• Developed our first Climate 
Change and Public Health 
blueprint for action

• Launched the Puget Sound 
Climate Preparedness 
Collaborative

• Now strengthening land use 
codes to address sea level rise 
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Countywide Emissions Trends



How do we create 
healthy, resilient 
communities as our 
population grows?



Photo by Roger Tabor, USFWS



How will we make plan stronger?

Update technical analysis: 
Where do we have the most 
impact and influence?

Update shared action 
commitments with cities; 
create tools to support city 
action

Integrate and prioritize 
equity throughout the 
process, plan, 
implementation and 
outcomes



2020 King County Strategic Climate Action Plan Update

Emissions Reduction
• Transportation
• Energy
• Green Building
• Waste 

reduction/recycling
• Forests and 

Agriculture

Sustainable & Resilient 
Communities (NEW!)
• Intersectional Issues:  

health, employment, 
housing, food  

• Community driven goals & 
priorities

• Climate Equity Frontline 
Communities Task Force

Preparing for Climate Impacts
Flooding    Sea Level Rise
Salmon      Capital Projects
Wildfire
Stormwater
Public Health
Many Others…

2020 SCAP
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Working with 
Partners, 

Stakeholders 
and 

Communities

Stakeholder 
Engagement & 

Topic Based 
Convenings

Climate & Equity 
Community Task 

Force

Communicating 
Climate Change

Collaborative 
Workshops 

Community 
Presentations 
& Workshops

2020 King County Strategic Climate Action Plan Update



2020 SCAP: Sustainable & 
Resilient Communities

56

Sustainable & Sustainable & 
Resilient 
Frontline 

Communities 
Section

Frontline 
Community-
driven Goals 
& Priorities

Address 
intersectional 

issues, 
equity, & root 

causes

Alignment 
across 

strategic 
initiatives



Climate & Equity 
Community Task 
Force

• Group of community leaders who 
represent frontline communities that 
are disproportionately impacted by 
climate change

• Shaping policy anchored in community 
needs and knowledge, supported by 
long-term community partnerships

• Prioritizing strategies that make 
connections between issues, have co-
benefits, and recognize 
intersectionality and historical 
inequities 

• 26 people from 17 affiliated 
organizations/communities have 
participated in CECT meetings 
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Climate & Health Panel
Climate & Equity Community 

Task Force Members

• Nancy Huizar & Vera Hoang, 
Got Green

• Nourah Yonous, 
African Women’s Business Alliance

• Niesha Fort-Brooks, 
Healthy King County Coalition – Built 
Environment Workgroup; Open Space 
Equity Cabinet; Metro Mobility Cabinet

• Sameth Mell, 
CIRCC; Cambodian American Community 
Council



Questions? 



Health Impacts of Climate 
Change 

King County Board of Health
November 21st 2019



Health Impacts of Climate Change

Jeff Duchin, MD
Health Officer, Public Health - Seattle & King County 

Professor in Medicine, Division of Allergy & Infectious Diseases,  
Adjunct Professor, School of Public Health, University of Washington 

August 2017

and what you can do about it



Bottom Line – Climate Change & Health

• The health and well-being of Americans today are adversely 
affected by climate change, and the health and economic 
consequences projected to worsen.

• Climate change affects human health through many 
pathways: exposures to heat waves, floods, droughts, and 
other extreme events; vector-, food- and waterborne 
infectious diseases; changes in the quality and safety of air, 
food, water; stresses to mental health & well-being.

• We need to cut global greenhouse gas emissions in half by 
2030 and entirely by 2040 to avoid more catastrophic effects 
of climate change. 

• Reductions in greenhouse gas emissions have major health 
co-benefits that offset the cost of GHG reduction policies.



NASA’s Goddard Institute for Space Studies 

I
2018

The past five years are, collectively, the warmest years 
in the modern record.  

Global temperatures in 2018 were 1.5OF (0.83OC) 
warmer than the 1951-1980 mean. Two-thirds of 
the warming has occurred since 1975, at a rate of 
roughly 0.15-0.2oC per decade.



The Culprit: Atmospheric CO2 Over Time

Global average atmospheric CO2 in 2018 was 407.4 PPM (+/- 0.1 ppm). 
CO2 levels today are higher than at any point in 

at least the past 800,000 years.





• Children born today will face a lifetime of climate 
change-related health problems, one of the 
world's oldest and most prestigious medical 
journals warns in a report released yesterday. 

• The health impacts flagged by the report start at 
the prenatal level with a heightened risk of low 
birth weight and neonatal death and continue 
through childhood and adolescence with 
potential lung problems, asthma attacks and 
insect-borne diseases. 

• Older adults would see increasing vulnerability 
from extreme heat.



Factors that Influence Climate Vulnerability

ACCESS TO HEALTHCARE

The health risks and impacts of climate change are not equally 
or fairly distributed across people or communities.



• Children
• Older adults
• Low income communities
• Urban communities
• Communities of color; disenfranchised communities
• Exacerbation of existing disparities

Increased Vulnerability



London

Air Pollution and Climate Change

• Air pollution and climate change are closely related
• The main sources of CO2 emissions (extraction and burning of 

fossil fuels) are key drivers of climate change and major sources 
of air pollutants.

• Many air pollutants that are harmful to human health and 
ecosystems also contribute to climate change by affecting the 
amount of incoming sunlight that is reflected or absorbed by 
the atmosphere.

• Outdoor air pollution can cause heart attacks, asthma, strokes, 
cancer, and premature death. 

• An estimated 1,100 people die each year in Washington State 
due to outdoor air pollution (Puget Sound Clean Air Agency)





(Ted S. Warren / Associated Press)
Twisp, Washington, August, 2015

Wildfire at the Wildland-Urban Interface



Grass Valley Fire, west of Grand Coulee Dam, August 12, 2018 (Almira Fire Dept)



• The American Lung Association "State of the Air" 2019 report found 
that the Seattle-Tacoma region's air quality worsened from 15th most 
polluted in the country last year to ninth this year for short-term 
particle pollution.

• In addition to short-term particle pollution, Seattle-Tacoma jumped 
from 72nd last year to 35th most polluted area in the nation for 
ozone pollution. King County dropped from a "C" to an "F" grade…

• "People in the Puget Sound area should know that we're breathing 
unhealthy air, driven by wildfires as a result of climate change, 
placing our health and even lives at risk," said Allison Hickey, National 
Executive VP for the American Lung Association Western Region. 

Wildfires significantly impact air quality in the region



Widespread Smoke 
From Multiple 
Fires, Pacific 
Northwest, 2018

Widespread Smoke 
From Multiple Fires, 
California, 2018



SEPT 2018



NOAA, RCP 8.5



‘Overall, the long-term data indicate 
significant increases in both pollen 
loads and pollen season duration over 
time across the pollen collection 
locations...Our analysis also illustrates a 
clear positive correlation between 
recent global warming and an 
increase in the seasonal duration and 
amount of pollen for multiple 
allergenic plant species.’

Lancet Planetary Health, March 2019

Change in # frost-free days



The past five years have been the warmest since records began in the 
late 1800s (NASA, NOAA).  



Extreme Weather Events

• Impacts of floods, droughts, wildfires, hurricanes
o Death
o Physical injury
o Disease
o Mental health impacts
o Population displacement
o Impacts on health systems, population 

health, livelihoods
 Destroy/damage healthcare infrastructure 

and critical medical equipment/supplies, 
interrupt provision of medical care

 Disrupt/damage other critical 
infrastructure

- water and sanitation facilities
- transportation (roads, bridges, transit)
- power/electricity/communication



NOAA: National Centers for Environmental Information 

1980-2018 Year-to-Date United States Billion-Dollar Disaster Event Frequency
Event statistics are added according to the date on which they ended (CPI adjusted)



Extreme Heat

• The leading cause of weather-related deaths in the U.S.
• Average summer temperature in 2016 was 2.2oF greater than 

1986-2005 average, resulting in 12.3 million more Americans 
exposed to extreme heat that year. 

• Exposure to extreme heat can lead to heat exhaustion, life 
threatening heat stroke, and exacerbate chronic lung, heart, 
and kidney diseases.  

• Emerging evidence suggests that hotter temperatures can 
cause pregnancy complications, worsen mental health 
conditions, and increase suicides, amongst other risks. 

Extreme Heat



US Global Change Research Program, GlobalChange.Gov 



“…heat, expressed as humidex, is associated with increased 
hospital admissions. When stratified by age and cause of 
admission, the non-elderly age groups (<85 years) experience 
significant risk for nephritis and nephrotic syndromes, acute 
renal failure, natural heat exposure, chronic obstructive 
pulmonary disease, and asthma hospitalizations”

Rev Environ Health 2015; 30(1): 51–64



These results demonstrate that heat, expressed as humidex, is 
associated with increased mortality on heat days, and that risk 

increases with heat’s intensity



Hamburg, Iowa, March, 2019

Craig, Missouri, March, 2019

Nearly two-thirds of the 
lower 48 states will 
have an elevated risk of 
some flooding and 25 
states could experience 
“major or moderate 
flooding,” according to 
the NOAA.



Paterson. CID; 2018.

; Vaccine preventable diseases

; Tetanus

Health Risks of Flooding Stratified by Time After Event



CDC

“Mosquitoes, ticks and the germs they spread are 
increasing in number and moving into new areas.”
Nine new germs spread by mosquitoes and ticks have 
been discovered or introduced since 2004.



“According to LAC DPH, ‘”in recent years the average number of reported 
cases has doubled to nearly 60 cases per year.” The county has experienced 63 
cases of typhus so far in 2018.”

The Texas health department 
reports 519 cases of typhus in 
2017, more than triple the 
number in 2010. The uptick 
represents the 4th consecutive 
year the number has increased.





Clinical Infectious Diseases 2013;56(6):847–50



Climate change has resulted in significant increases in sea surface 
temperatures in many regions of the US over the past 3 decades. 

These changes have resulted in longer summer seasons and are 
associated with alterations in the quantity, distribution, and 
seasonal windows of bacteria in marine ecosystems, including 
Vibrio species. 

Ann Intern Med. 1 OCT 2019



Change in suitability for pathogenic Vibrio outbreaks 
as a result of changing sea surface temperatures

Global Baltic Region Northeastern US

The 2018 report of The Lancet Countdown on health and climate change



Vibrio Infections in King County, WA



Climate Change and the US Healthcare Sector

• Accounts for nearly 1/10th of U.S. GHG emissions and would rank 
7th in GHG emissions internationally if it were its own country.

• Ranked 2nd in energy use after the food industry; spends about 
$9 billion annually on energy costs.

• Hospitals in the US produce a massive amount of waste (>2.3 
million tons per year). 

• The health care system (particularly hospitals) must adopt 
policies to reduce GHG emissions and prepare for the inevitable 
effects of climate change. 

• By increasing energy efficiency and using renewable energy 
sources, the EPA estimates that 30% of the health care sector's 
energy use could be reduced without compromising care quality.

ACP Position Paper: Climate and Health; 2016.
Solomon. N Engl J Med 2019; 380:209-211



Between 2030 and 2050, climate 
change is expected to cause 
approximately 250,000 additional 
deaths per year, from 
malnutrition, malaria, diarrhea 
and heat stress.

Reducing emissions of GHG 
through better transport, food 
and energy-use choices can result 
in improved health.



Forty years ago, 
scientists from 50 
nations met at the 
First World Climate 
Conference in Geneva 
and agreed that 
alarming trends for 
climate change made 
it urgently necessary 
to act. 

Since then, similar 
alarms have been made 
through the 1992 Rio 
Summit, the 1997 Kyoto 
Protocol, and the 2015 
Paris Agreement, as 
well as scores of other 
global assemblies and 
scientists’ explicit 
warnings of insufficient 
progress (Ripple et al. 
2017). 

Yet greenhouse gas (GHG) emissions are still rapidly rising.



Scientists have a moral obligation to clearly warn humanity of 
any catastrophic threat and to “tell it like it is.” On the basis of 

this obligation…we declare, with more than 11,000 scientist 
signatories from around the world, clearly and unequivocally 

that planet Earth is facing a climate emergency.

05 November 2019





CLIMATE RESILIENCE BUILDS 
COMMUNITY RESILIENCE 



Prioritized Public Health actions per the 
Blueprint for Addressing Climate Change and Health

1 - Build climate and health knowledge and messaging

2 - Increase capacity for assessment, surveillance and 
research to inform public health action and 
emergency response

3 - Engage with community partnerships and capacity 
building

4 - Integrate climate and health into policy and planning



Prioritized Public Health actions per the 
Blueprint for Addressing Climate Change and Health

• Build climate & health literacy and integrate climate & 
health actions into Public Health & King County programs 

• Disseminate and exchange climate & health information 
with communities and partners 

• Develop data indicators and surveillance systems to 
monitor climate-related health impacts and inform timely 
public health actions

• Engage with communities on climate & health planning -
assess vulnerabilities and needs to develop ways to support 
and help strengthen community assets and capacities 

• Build capacity to effectively anticipate, prepare for and 
respond to emerging climate-related health emergencies



Prioritized Public Health actions per the 
Blueprint for Addressing Climate Change and Health

• Collaborate with partners on research opportunities for 
climate, health and equity

• Pursue funding to support community-led education, 
coalition building and community-based actions

• Implement coordinated, community resilience-related 
strategies in our community capacity-building initiatives

• Integrate climate and health considerations into 
transportation & land use planning efforts

• Provide health and equity information for climate change 
planning efforts and climate-related policy & legislative 
decision-making



Questions?



2020 King County Strategic Climate Action Plan Update



King County Strategic Climate Action Plan

Transportation & Land Use
Buildings & Facilities Energy
Green Building
Consumption & Materials Management
 Forests and Agriculture

SECTION 2:  Preparing for Impacts

We work at two scales: Community 

Government Operations

SECTION 1:  Reducing Emissions

2015 SCAP



King County-Cities Climate Collaboration



• Achieving Energy Efficiency and 
Green Building Goals

• Green Direct and State Legislation
• Battery Buses
• Focusing Growth
• One Million Trees 
• Land Conservation Initiative

Results: Reducing Greenhouse Gas Emissions



Results: Climate Preparedness

• Evaluated how heavier rain 
events affect flooding and 
stormwater in King County

• Developed our first Climate 
Change and Public Health 
blueprint for action

• Launched the Puget Sound 
Climate Preparedness 
Collaborative

• Now strengthening land use 
codes to address sea level rise 
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Countywide Emissions Trends



How do we create 
healthy, resilient 
communities as our 
population grows?



Photo by Roger Tabor, USFWS



How will we make plan stronger?

Update technical analysis: 
Where do we have the most 
impact and influence?

Update shared action 
commitments with cities; 
create tools to support city 
action

Integrate and prioritize 
equity throughout the 
process, plan, 
implementation and 
outcomes



2020 King County Strategic Climate Action Plan Update

Emissions Reduction
• Transportation
• Energy
• Green Building
• Waste 

reduction/recycling
• Forests and 

Agriculture

Sustainable & Resilient 
Communities (NEW!)
• Intersectional Issues:  

health, employment, 
housing, food  

• Community driven goals & 
priorities

• Climate Equity Frontline 
Communities Task Force

Preparing for Climate Impacts
Flooding    Sea Level Rise
Salmon      Capital Projects
Wildfire
Stormwater
Public Health
Many Others…

2020 SCAP
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Working with 
Partners, 

Stakeholders 
and 

Communities

Stakeholder 
Engagement & 

Topic Based 
Convenings

Climate & Equity 
Community Task 

Force

Communicating 
Climate Change

Collaborative 
Workshops 

Community 
Presentations 
& Workshops

2020 King County Strategic Climate Action Plan Update



2020 SCAP: Sustainable & 
Resilient Communities

56

Sustainable & Sustainable & 
Resilient 
Frontline 

Communities 
Section

Frontline 
Community-
driven Goals 
& Priorities

Address 
intersectional 

issues, 
equity, & root 

causes

Alignment 
across 

strategic 
initiatives



Climate & Equity 
Community Task 
Force

• Group of community leaders who 
represent frontline communities that 
are disproportionately impacted by 
climate change

• Shaping policy anchored in community 
needs and knowledge, supported by 
long-term community partnerships

• Prioritizing strategies that make 
connections between issues, have co-
benefits, and recognize 
intersectionality and historical 
inequities 

• 26 people from 17 affiliated 
organizations/communities have 
participated in CECT meetings 
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Climate & Health Panel
Climate & Equity Community 

Task Force Members

• Nancy Huizar & Vera Hoang, 
Got Green

• Nourah Yonous, 
African Women’s Business Alliance

• Niesha Fort-Brooks, 
Healthy King County Coalition – Built 
Environment Workgroup; Open Space 
Equity Cabinet; Metro Mobility Cabinet

• Sameth Mell, 
CIRCC; Cambodian American Community 
Council



Questions? 



Health Impacts of Climate 
Change 

King County Board of Health
November 21st 2019



Health Impacts of Climate Change

Jeff Duchin, MD
Health Officer, Public Health - Seattle & King County 

Professor in Medicine, Division of Allergy & Infectious Diseases,  
Adjunct Professor, School of Public Health, University of Washington 

August 2017

and what you can do about it



Bottom Line – Climate Change & Health

• The health and well-being of Americans today are adversely 
affected by climate change, and the health and economic 
consequences projected to worsen.

• Climate change affects human health through many 
pathways: exposures to heat waves, floods, droughts, and 
other extreme events; vector-, food- and waterborne 
infectious diseases; changes in the quality and safety of air, 
food, water; stresses to mental health & well-being.

• We need to cut global greenhouse gas emissions in half by 
2030 and entirely by 2040 to avoid more catastrophic effects 
of climate change. 

• Reductions in greenhouse gas emissions have major health 
co-benefits that offset the cost of GHG reduction policies.



NASA’s Goddard Institute for Space Studies 

I
2018

The past five years are, collectively, the warmest years 
in the modern record.  

Global temperatures in 2018 were 1.5OF (0.83OC) 
warmer than the 1951-1980 mean. Two-thirds of 
the warming has occurred since 1975, at a rate of 
roughly 0.15-0.2oC per decade.



The Culprit: Atmospheric CO2 Over Time

Global average atmospheric CO2 in 2018 was 407.4 PPM (+/- 0.1 ppm). 
CO2 levels today are higher than at any point in 

at least the past 800,000 years.





• Children born today will face a lifetime of climate 
change-related health problems, one of the 
world's oldest and most prestigious medical 
journals warns in a report released yesterday. 

• The health impacts flagged by the report start at 
the prenatal level with a heightened risk of low 
birth weight and neonatal death and continue 
through childhood and adolescence with 
potential lung problems, asthma attacks and 
insect-borne diseases. 

• Older adults would see increasing vulnerability 
from extreme heat.



Factors that Influence Climate Vulnerability

ACCESS TO HEALTHCARE

The health risks and impacts of climate change are not equally 
or fairly distributed across people or communities.



• Children
• Older adults
• Low income communities
• Urban communities
• Communities of color; disenfranchised communities
• Exacerbation of existing disparities

Increased Vulnerability



London

Air Pollution and Climate Change

• Air pollution and climate change are closely related
• The main sources of CO2 emissions (extraction and burning of 

fossil fuels) are key drivers of climate change and major sources 
of air pollutants.

• Many air pollutants that are harmful to human health and 
ecosystems also contribute to climate change by affecting the 
amount of incoming sunlight that is reflected or absorbed by 
the atmosphere.

• Outdoor air pollution can cause heart attacks, asthma, strokes, 
cancer, and premature death. 

• An estimated 1,100 people die each year in Washington State 
due to outdoor air pollution (Puget Sound Clean Air Agency)





(Ted S. Warren / Associated Press)
Twisp, Washington, August, 2015

Wildfire at the Wildland-Urban Interface



Grass Valley Fire, west of Grand Coulee Dam, August 12, 2018 (Almira Fire Dept)



• The American Lung Association "State of the Air" 2019 report found 
that the Seattle-Tacoma region's air quality worsened from 15th most 
polluted in the country last year to ninth this year for short-term 
particle pollution.

• In addition to short-term particle pollution, Seattle-Tacoma jumped 
from 72nd last year to 35th most polluted area in the nation for 
ozone pollution. King County dropped from a "C" to an "F" grade…

• "People in the Puget Sound area should know that we're breathing 
unhealthy air, driven by wildfires as a result of climate change, 
placing our health and even lives at risk," said Allison Hickey, National 
Executive VP for the American Lung Association Western Region. 

Wildfires significantly impact air quality in the region



Widespread Smoke 
From Multiple 
Fires, Pacific 
Northwest, 2018

Widespread Smoke 
From Multiple Fires, 
California, 2018



SEPT 2018



NOAA, RCP 8.5



‘Overall, the long-term data indicate 
significant increases in both pollen 
loads and pollen season duration over 
time across the pollen collection 
locations...Our analysis also illustrates a 
clear positive correlation between 
recent global warming and an 
increase in the seasonal duration and 
amount of pollen for multiple 
allergenic plant species.’

Lancet Planetary Health, March 2019

Change in # frost-free days



The past five years have been the warmest since records began in the 
late 1800s (NASA, NOAA).  



Extreme Weather Events

• Impacts of floods, droughts, wildfires, hurricanes
o Death
o Physical injury
o Disease
o Mental health impacts
o Population displacement
o Impacts on health systems, population 

health, livelihoods
 Destroy/damage healthcare infrastructure 

and critical medical equipment/supplies, 
interrupt provision of medical care

 Disrupt/damage other critical 
infrastructure

- water and sanitation facilities
- transportation (roads, bridges, transit)
- power/electricity/communication



NOAA: National Centers for Environmental Information 

1980-2018 Year-to-Date United States Billion-Dollar Disaster Event Frequency
Event statistics are added according to the date on which they ended (CPI adjusted)



Extreme Heat

• The leading cause of weather-related deaths in the U.S.
• Average summer temperature in 2016 was 2.2oF greater than 

1986-2005 average, resulting in 12.3 million more Americans 
exposed to extreme heat that year. 

• Exposure to extreme heat can lead to heat exhaustion, life 
threatening heat stroke, and exacerbate chronic lung, heart, 
and kidney diseases.  

• Emerging evidence suggests that hotter temperatures can 
cause pregnancy complications, worsen mental health 
conditions, and increase suicides, amongst other risks. 

Extreme Heat



US Global Change Research Program, GlobalChange.Gov 



“…heat, expressed as humidex, is associated with increased 
hospital admissions. When stratified by age and cause of 
admission, the non-elderly age groups (<85 years) experience 
significant risk for nephritis and nephrotic syndromes, acute 
renal failure, natural heat exposure, chronic obstructive 
pulmonary disease, and asthma hospitalizations”

Rev Environ Health 2015; 30(1): 51–64



These results demonstrate that heat, expressed as humidex, is 
associated with increased mortality on heat days, and that risk 

increases with heat’s intensity



Hamburg, Iowa, March, 2019

Craig, Missouri, March, 2019

Nearly two-thirds of the 
lower 48 states will 
have an elevated risk of 
some flooding and 25 
states could experience 
“major or moderate 
flooding,” according to 
the NOAA.



Paterson. CID; 2018.

; Vaccine preventable diseases

; Tetanus

Health Risks of Flooding Stratified by Time After Event



CDC

“Mosquitoes, ticks and the germs they spread are 
increasing in number and moving into new areas.”
Nine new germs spread by mosquitoes and ticks have 
been discovered or introduced since 2004.



“According to LAC DPH, ‘”in recent years the average number of reported 
cases has doubled to nearly 60 cases per year.” The county has experienced 63 
cases of typhus so far in 2018.”

The Texas health department 
reports 519 cases of typhus in 
2017, more than triple the 
number in 2010. The uptick 
represents the 4th consecutive 
year the number has increased.





Clinical Infectious Diseases 2013;56(6):847–50



Climate change has resulted in significant increases in sea surface 
temperatures in many regions of the US over the past 3 decades. 

These changes have resulted in longer summer seasons and are 
associated with alterations in the quantity, distribution, and 
seasonal windows of bacteria in marine ecosystems, including 
Vibrio species. 

Ann Intern Med. 1 OCT 2019



Change in suitability for pathogenic Vibrio outbreaks 
as a result of changing sea surface temperatures

Global Baltic Region Northeastern US

The 2018 report of The Lancet Countdown on health and climate change



Vibrio Infections in King County, WA



Climate Change and the US Healthcare Sector

• Accounts for nearly 1/10th of U.S. GHG emissions and would rank 
7th in GHG emissions internationally if it were its own country.

• Ranked 2nd in energy use after the food industry; spends about 
$9 billion annually on energy costs.

• Hospitals in the US produce a massive amount of waste (>2.3 
million tons per year). 

• The health care system (particularly hospitals) must adopt 
policies to reduce GHG emissions and prepare for the inevitable 
effects of climate change. 

• By increasing energy efficiency and using renewable energy 
sources, the EPA estimates that 30% of the health care sector's 
energy use could be reduced without compromising care quality.

ACP Position Paper: Climate and Health; 2016.
Solomon. N Engl J Med 2019; 380:209-211



Between 2030 and 2050, climate 
change is expected to cause 
approximately 250,000 additional 
deaths per year, from 
malnutrition, malaria, diarrhea 
and heat stress.

Reducing emissions of GHG 
through better transport, food 
and energy-use choices can result 
in improved health.



Forty years ago, 
scientists from 50 
nations met at the 
First World Climate 
Conference in Geneva 
and agreed that 
alarming trends for 
climate change made 
it urgently necessary 
to act. 

Since then, similar 
alarms have been made 
through the 1992 Rio 
Summit, the 1997 Kyoto 
Protocol, and the 2015 
Paris Agreement, as 
well as scores of other 
global assemblies and 
scientists’ explicit 
warnings of insufficient 
progress (Ripple et al. 
2017). 

Yet greenhouse gas (GHG) emissions are still rapidly rising.



Scientists have a moral obligation to clearly warn humanity of 
any catastrophic threat and to “tell it like it is.” On the basis of 

this obligation…we declare, with more than 11,000 scientist 
signatories from around the world, clearly and unequivocally 

that planet Earth is facing a climate emergency.

05 November 2019





CLIMATE RESILIENCE BUILDS 
COMMUNITY RESILIENCE 



Prioritized Public Health actions per the 
Blueprint for Addressing Climate Change and Health

1 - Build climate and health knowledge and messaging

2 - Increase capacity for assessment, surveillance and 
research to inform public health action and 
emergency response

3 - Engage with community partnerships and capacity 
building

4 - Integrate climate and health into policy and planning



Prioritized Public Health actions per the 
Blueprint for Addressing Climate Change and Health

• Build climate & health literacy and integrate climate & 
health actions into Public Health & King County programs 

• Disseminate and exchange climate & health information 
with communities and partners 

• Develop data indicators and surveillance systems to 
monitor climate-related health impacts and inform timely 
public health actions

• Engage with communities on climate & health planning -
assess vulnerabilities and needs to develop ways to support 
and help strengthen community assets and capacities 

• Build capacity to effectively anticipate, prepare for and 
respond to emerging climate-related health emergencies



Prioritized Public Health actions per the 
Blueprint for Addressing Climate Change and Health

• Collaborate with partners on research opportunities for 
climate, health and equity

• Pursue funding to support community-led education, 
coalition building and community-based actions

• Implement coordinated, community resilience-related 
strategies in our community capacity-building initiatives

• Integrate climate and health considerations into 
transportation & land use planning efforts

• Provide health and equity information for climate change 
planning efforts and climate-related policy & legislative 
decision-making



Questions?



2020 King County Strategic Climate Action Plan Update



King County Strategic Climate Action Plan

Transportation & Land Use
Buildings & Facilities Energy
Green Building
Consumption & Materials Management
 Forests and Agriculture

SECTION 2:  Preparing for Impacts

We work at two scales: Community 

Government Operations

SECTION 1:  Reducing Emissions

2015 SCAP



King County-Cities Climate Collaboration



• Achieving Energy Efficiency and 
Green Building Goals

• Green Direct and State Legislation
• Battery Buses
• Focusing Growth
• One Million Trees 
• Land Conservation Initiative

Results: Reducing Greenhouse Gas Emissions



Results: Climate Preparedness

• Evaluated how heavier rain 
events affect flooding and 
stormwater in King County

• Developed our first Climate 
Change and Public Health 
blueprint for action

• Launched the Puget Sound 
Climate Preparedness 
Collaborative

• Now strengthening land use 
codes to address sea level rise 
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Countywide Emissions Trends



How do we create 
healthy, resilient 
communities as our 
population grows?



Photo by Roger Tabor, USFWS



How will we make plan stronger?

Update technical analysis: 
Where do we have the most 
impact and influence?

Update shared action 
commitments with cities; 
create tools to support city 
action

Integrate and prioritize 
equity throughout the 
process, plan, 
implementation and 
outcomes



2020 King County Strategic Climate Action Plan Update

Emissions Reduction
• Transportation
• Energy
• Green Building
• Waste 

reduction/recycling
• Forests and 

Agriculture

Sustainable & Resilient 
Communities (NEW!)
• Intersectional Issues:  

health, employment, 
housing, food  

• Community driven goals & 
priorities

• Climate Equity Frontline 
Communities Task Force

Preparing for Climate Impacts
Flooding    Sea Level Rise
Salmon      Capital Projects
Wildfire
Stormwater
Public Health
Many Others…

2020 SCAP
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Working with 
Partners, 

Stakeholders 
and 

Communities

Stakeholder 
Engagement & 

Topic Based 
Convenings

Climate & Equity 
Community Task 

Force

Communicating 
Climate Change

Collaborative 
Workshops 

Community 
Presentations 
& Workshops

2020 King County Strategic Climate Action Plan Update



2020 SCAP: Sustainable & 
Resilient Communities

56

Sustainable & Sustainable & 
Resilient 
Frontline 

Communities 
Section

Frontline 
Community-
driven Goals 
& Priorities

Address 
intersectional 

issues, 
equity, & root 

causes

Alignment 
across 

strategic 
initiatives



Climate & Equity 
Community Task 
Force

• Group of community leaders who 
represent frontline communities that 
are disproportionately impacted by 
climate change

• Shaping policy anchored in community 
needs and knowledge, supported by 
long-term community partnerships

• Prioritizing strategies that make 
connections between issues, have co-
benefits, and recognize 
intersectionality and historical 
inequities 

• 26 people from 17 affiliated 
organizations/communities have 
participated in CECT meetings 
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Climate & Health Panel
Climate & Equity Community 

Task Force Members

• Nancy Huizar & Vera Hoang, 
Got Green

• Nourah Yonous, 
African Women’s Business Alliance

• Niesha Fort-Brooks, 
Healthy King County Coalition – Built 
Environment Workgroup; Open Space 
Equity Cabinet; Metro Mobility Cabinet

• Sameth Mell, 
CIRCC; Cambodian American Community 
Council



Questions? 



Health Impacts of Climate 
Change 

King County Board of Health
November 21st 2019



Health Impacts of Climate Change

Jeff Duchin, MD
Health Officer, Public Health - Seattle & King County 

Professor in Medicine, Division of Allergy & Infectious Diseases,  
Adjunct Professor, School of Public Health, University of Washington 

August 2017

and what you can do about it



Bottom Line – Climate Change & Health

• The health and well-being of Americans today are adversely 
affected by climate change, and the health and economic 
consequences projected to worsen.

• Climate change affects human health through many 
pathways: exposures to heat waves, floods, droughts, and 
other extreme events; vector-, food- and waterborne 
infectious diseases; changes in the quality and safety of air, 
food, water; stresses to mental health & well-being.

• We need to cut global greenhouse gas emissions in half by 
2030 and entirely by 2040 to avoid more catastrophic effects 
of climate change. 

• Reductions in greenhouse gas emissions have major health 
co-benefits that offset the cost of GHG reduction policies.



NASA’s Goddard Institute for Space Studies 

I
2018

The past five years are, collectively, the warmest years 
in the modern record.  

Global temperatures in 2018 were 1.5OF (0.83OC) 
warmer than the 1951-1980 mean. Two-thirds of 
the warming has occurred since 1975, at a rate of 
roughly 0.15-0.2oC per decade.



The Culprit: Atmospheric CO2 Over Time

Global average atmospheric CO2 in 2018 was 407.4 PPM (+/- 0.1 ppm). 
CO2 levels today are higher than at any point in 

at least the past 800,000 years.





• Children born today will face a lifetime of climate 
change-related health problems, one of the 
world's oldest and most prestigious medical 
journals warns in a report released yesterday. 

• The health impacts flagged by the report start at 
the prenatal level with a heightened risk of low 
birth weight and neonatal death and continue 
through childhood and adolescence with 
potential lung problems, asthma attacks and 
insect-borne diseases. 

• Older adults would see increasing vulnerability 
from extreme heat.



Factors that Influence Climate Vulnerability

ACCESS TO HEALTHCARE

The health risks and impacts of climate change are not equally 
or fairly distributed across people or communities.



• Children
• Older adults
• Low income communities
• Urban communities
• Communities of color; disenfranchised communities
• Exacerbation of existing disparities

Increased Vulnerability



London

Air Pollution and Climate Change

• Air pollution and climate change are closely related
• The main sources of CO2 emissions (extraction and burning of 

fossil fuels) are key drivers of climate change and major sources 
of air pollutants.

• Many air pollutants that are harmful to human health and 
ecosystems also contribute to climate change by affecting the 
amount of incoming sunlight that is reflected or absorbed by 
the atmosphere.

• Outdoor air pollution can cause heart attacks, asthma, strokes, 
cancer, and premature death. 

• An estimated 1,100 people die each year in Washington State 
due to outdoor air pollution (Puget Sound Clean Air Agency)





(Ted S. Warren / Associated Press)
Twisp, Washington, August, 2015

Wildfire at the Wildland-Urban Interface



Grass Valley Fire, west of Grand Coulee Dam, August 12, 2018 (Almira Fire Dept)



• The American Lung Association "State of the Air" 2019 report found 
that the Seattle-Tacoma region's air quality worsened from 15th most 
polluted in the country last year to ninth this year for short-term 
particle pollution.

• In addition to short-term particle pollution, Seattle-Tacoma jumped 
from 72nd last year to 35th most polluted area in the nation for 
ozone pollution. King County dropped from a "C" to an "F" grade…

• "People in the Puget Sound area should know that we're breathing 
unhealthy air, driven by wildfires as a result of climate change, 
placing our health and even lives at risk," said Allison Hickey, National 
Executive VP for the American Lung Association Western Region. 

Wildfires significantly impact air quality in the region



Widespread Smoke 
From Multiple 
Fires, Pacific 
Northwest, 2018

Widespread Smoke 
From Multiple Fires, 
California, 2018



SEPT 2018



NOAA, RCP 8.5



‘Overall, the long-term data indicate 
significant increases in both pollen 
loads and pollen season duration over 
time across the pollen collection 
locations...Our analysis also illustrates a 
clear positive correlation between 
recent global warming and an 
increase in the seasonal duration and 
amount of pollen for multiple 
allergenic plant species.’

Lancet Planetary Health, March 2019

Change in # frost-free days



The past five years have been the warmest since records began in the 
late 1800s (NASA, NOAA).  



Extreme Weather Events

• Impacts of floods, droughts, wildfires, hurricanes
o Death
o Physical injury
o Disease
o Mental health impacts
o Population displacement
o Impacts on health systems, population 

health, livelihoods
 Destroy/damage healthcare infrastructure 

and critical medical equipment/supplies, 
interrupt provision of medical care

 Disrupt/damage other critical 
infrastructure

- water and sanitation facilities
- transportation (roads, bridges, transit)
- power/electricity/communication



NOAA: National Centers for Environmental Information 

1980-2018 Year-to-Date United States Billion-Dollar Disaster Event Frequency
Event statistics are added according to the date on which they ended (CPI adjusted)



Extreme Heat

• The leading cause of weather-related deaths in the U.S.
• Average summer temperature in 2016 was 2.2oF greater than 

1986-2005 average, resulting in 12.3 million more Americans 
exposed to extreme heat that year. 

• Exposure to extreme heat can lead to heat exhaustion, life 
threatening heat stroke, and exacerbate chronic lung, heart, 
and kidney diseases.  

• Emerging evidence suggests that hotter temperatures can 
cause pregnancy complications, worsen mental health 
conditions, and increase suicides, amongst other risks. 

Extreme Heat



US Global Change Research Program, GlobalChange.Gov 



“…heat, expressed as humidex, is associated with increased 
hospital admissions. When stratified by age and cause of 
admission, the non-elderly age groups (<85 years) experience 
significant risk for nephritis and nephrotic syndromes, acute 
renal failure, natural heat exposure, chronic obstructive 
pulmonary disease, and asthma hospitalizations”

Rev Environ Health 2015; 30(1): 51–64



These results demonstrate that heat, expressed as humidex, is 
associated with increased mortality on heat days, and that risk 

increases with heat’s intensity



Hamburg, Iowa, March, 2019

Craig, Missouri, March, 2019

Nearly two-thirds of the 
lower 48 states will 
have an elevated risk of 
some flooding and 25 
states could experience 
“major or moderate 
flooding,” according to 
the NOAA.



Paterson. CID; 2018.

; Vaccine preventable diseases

; Tetanus

Health Risks of Flooding Stratified by Time After Event



CDC

“Mosquitoes, ticks and the germs they spread are 
increasing in number and moving into new areas.”
Nine new germs spread by mosquitoes and ticks have 
been discovered or introduced since 2004.



“According to LAC DPH, ‘”in recent years the average number of reported 
cases has doubled to nearly 60 cases per year.” The county has experienced 63 
cases of typhus so far in 2018.”

The Texas health department 
reports 519 cases of typhus in 
2017, more than triple the 
number in 2010. The uptick 
represents the 4th consecutive 
year the number has increased.





Clinical Infectious Diseases 2013;56(6):847–50



Climate change has resulted in significant increases in sea surface 
temperatures in many regions of the US over the past 3 decades. 

These changes have resulted in longer summer seasons and are 
associated with alterations in the quantity, distribution, and 
seasonal windows of bacteria in marine ecosystems, including 
Vibrio species. 

Ann Intern Med. 1 OCT 2019



Change in suitability for pathogenic Vibrio outbreaks 
as a result of changing sea surface temperatures

Global Baltic Region Northeastern US

The 2018 report of The Lancet Countdown on health and climate change



Vibrio Infections in King County, WA



Climate Change and the US Healthcare Sector

• Accounts for nearly 1/10th of U.S. GHG emissions and would rank 
7th in GHG emissions internationally if it were its own country.

• Ranked 2nd in energy use after the food industry; spends about 
$9 billion annually on energy costs.

• Hospitals in the US produce a massive amount of waste (>2.3 
million tons per year). 

• The health care system (particularly hospitals) must adopt 
policies to reduce GHG emissions and prepare for the inevitable 
effects of climate change. 

• By increasing energy efficiency and using renewable energy 
sources, the EPA estimates that 30% of the health care sector's 
energy use could be reduced without compromising care quality.

ACP Position Paper: Climate and Health; 2016.
Solomon. N Engl J Med 2019; 380:209-211



Between 2030 and 2050, climate 
change is expected to cause 
approximately 250,000 additional 
deaths per year, from 
malnutrition, malaria, diarrhea 
and heat stress.

Reducing emissions of GHG 
through better transport, food 
and energy-use choices can result 
in improved health.



Forty years ago, 
scientists from 50 
nations met at the 
First World Climate 
Conference in Geneva 
and agreed that 
alarming trends for 
climate change made 
it urgently necessary 
to act. 

Since then, similar 
alarms have been made 
through the 1992 Rio 
Summit, the 1997 Kyoto 
Protocol, and the 2015 
Paris Agreement, as 
well as scores of other 
global assemblies and 
scientists’ explicit 
warnings of insufficient 
progress (Ripple et al. 
2017). 

Yet greenhouse gas (GHG) emissions are still rapidly rising.



Scientists have a moral obligation to clearly warn humanity of 
any catastrophic threat and to “tell it like it is.” On the basis of 

this obligation…we declare, with more than 11,000 scientist 
signatories from around the world, clearly and unequivocally 

that planet Earth is facing a climate emergency.

05 November 2019





CLIMATE RESILIENCE BUILDS 
COMMUNITY RESILIENCE 



Prioritized Public Health actions per the 
Blueprint for Addressing Climate Change and Health

1 - Build climate and health knowledge and messaging

2 - Increase capacity for assessment, surveillance and 
research to inform public health action and 
emergency response

3 - Engage with community partnerships and capacity 
building

4 - Integrate climate and health into policy and planning



Prioritized Public Health actions per the 
Blueprint for Addressing Climate Change and Health

• Build climate & health literacy and integrate climate & 
health actions into Public Health & King County programs 

• Disseminate and exchange climate & health information 
with communities and partners 

• Develop data indicators and surveillance systems to 
monitor climate-related health impacts and inform timely 
public health actions

• Engage with communities on climate & health planning -
assess vulnerabilities and needs to develop ways to support 
and help strengthen community assets and capacities 

• Build capacity to effectively anticipate, prepare for and 
respond to emerging climate-related health emergencies



Prioritized Public Health actions per the 
Blueprint for Addressing Climate Change and Health

• Collaborate with partners on research opportunities for 
climate, health and equity

• Pursue funding to support community-led education, 
coalition building and community-based actions

• Implement coordinated, community resilience-related 
strategies in our community capacity-building initiatives

• Integrate climate and health considerations into 
transportation & land use planning efforts

• Provide health and equity information for climate change 
planning efforts and climate-related policy & legislative 
decision-making



Questions?



2020 King County Strategic Climate Action Plan Update



King County Strategic Climate Action Plan

Transportation & Land Use
Buildings & Facilities Energy
Green Building
Consumption & Materials Management
 Forests and Agriculture

SECTION 2:  Preparing for Impacts

We work at two scales: Community 

Government Operations

SECTION 1:  Reducing Emissions

2015 SCAP



King County-Cities Climate Collaboration



• Achieving Energy Efficiency and 
Green Building Goals

• Green Direct and State Legislation
• Battery Buses
• Focusing Growth
• One Million Trees 
• Land Conservation Initiative

Results: Reducing Greenhouse Gas Emissions



Results: Climate Preparedness

• Evaluated how heavier rain 
events affect flooding and 
stormwater in King County

• Developed our first Climate 
Change and Public Health 
blueprint for action

• Launched the Puget Sound 
Climate Preparedness 
Collaborative

• Now strengthening land use 
codes to address sea level rise 
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Countywide Emissions Trends



How do we create 
healthy, resilient 
communities as our 
population grows?



Photo by Roger Tabor, USFWS



How will we make plan stronger?

Update technical analysis: 
Where do we have the most 
impact and influence?

Update shared action 
commitments with cities; 
create tools to support city 
action

Integrate and prioritize 
equity throughout the 
process, plan, 
implementation and 
outcomes



2020 King County Strategic Climate Action Plan Update

Emissions Reduction
• Transportation
• Energy
• Green Building
• Waste 

reduction/recycling
• Forests and 

Agriculture

Sustainable & Resilient 
Communities (NEW!)
• Intersectional Issues:  

health, employment, 
housing, food  

• Community driven goals & 
priorities

• Climate Equity Frontline 
Communities Task Force

Preparing for Climate Impacts
Flooding    Sea Level Rise
Salmon      Capital Projects
Wildfire
Stormwater
Public Health
Many Others…

2020 SCAP
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Working with 
Partners, 

Stakeholders 
and 

Communities

Stakeholder 
Engagement & 

Topic Based 
Convenings

Climate & Equity 
Community Task 

Force

Communicating 
Climate Change

Collaborative 
Workshops 

Community 
Presentations 
& Workshops

2020 King County Strategic Climate Action Plan Update



2020 SCAP: Sustainable & 
Resilient Communities

56

Sustainable & Sustainable & 
Resilient 
Frontline 

Communities 
Section

Frontline 
Community-
driven Goals 
& Priorities

Address 
intersectional 

issues, 
equity, & root 

causes

Alignment 
across 

strategic 
initiatives



Climate & Equity 
Community Task 
Force

• Group of community leaders who 
represent frontline communities that 
are disproportionately impacted by 
climate change

• Shaping policy anchored in community 
needs and knowledge, supported by 
long-term community partnerships

• Prioritizing strategies that make 
connections between issues, have co-
benefits, and recognize 
intersectionality and historical 
inequities 

• 26 people from 17 affiliated 
organizations/communities have 
participated in CECT meetings 
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Climate & Health Panel
Climate & Equity Community 

Task Force Members

• Nancy Huizar & Vera Hoang, 
Got Green

• Nourah Yonous, 
African Women’s Business Alliance

• Niesha Fort-Brooks, 
Healthy King County Coalition – Built 
Environment Workgroup; Open Space 
Equity Cabinet; Metro Mobility Cabinet

• Sameth Mell, 
CIRCC; Cambodian American Community 
Council



Questions? 



Health Impacts of Climate 
Change 

King County Board of Health
November 21st 2019



Health Impacts of Climate Change

Jeff Duchin, MD
Health Officer, Public Health - Seattle & King County 

Professor in Medicine, Division of Allergy & Infectious Diseases,  
Adjunct Professor, School of Public Health, University of Washington 

August 2017

and what you can do about it



Bottom Line – Climate Change & Health

• The health and well-being of Americans today are adversely 
affected by climate change, and the health and economic 
consequences projected to worsen.

• Climate change affects human health through many 
pathways: exposures to heat waves, floods, droughts, and 
other extreme events; vector-, food- and waterborne 
infectious diseases; changes in the quality and safety of air, 
food, water; stresses to mental health & well-being.

• We need to cut global greenhouse gas emissions in half by 
2030 and entirely by 2040 to avoid more catastrophic effects 
of climate change. 

• Reductions in greenhouse gas emissions have major health 
co-benefits that offset the cost of GHG reduction policies.



NASA’s Goddard Institute for Space Studies 

I
2018

The past five years are, collectively, the warmest years 
in the modern record.  

Global temperatures in 2018 were 1.5OF (0.83OC) 
warmer than the 1951-1980 mean. Two-thirds of 
the warming has occurred since 1975, at a rate of 
roughly 0.15-0.2oC per decade.



The Culprit: Atmospheric CO2 Over Time

Global average atmospheric CO2 in 2018 was 407.4 PPM (+/- 0.1 ppm). 
CO2 levels today are higher than at any point in 

at least the past 800,000 years.





• Children born today will face a lifetime of climate 
change-related health problems, one of the 
world's oldest and most prestigious medical 
journals warns in a report released yesterday. 

• The health impacts flagged by the report start at 
the prenatal level with a heightened risk of low 
birth weight and neonatal death and continue 
through childhood and adolescence with 
potential lung problems, asthma attacks and 
insect-borne diseases. 

• Older adults would see increasing vulnerability 
from extreme heat.



Factors that Influence Climate Vulnerability

ACCESS TO HEALTHCARE

The health risks and impacts of climate change are not equally 
or fairly distributed across people or communities.



• Children
• Older adults
• Low income communities
• Urban communities
• Communities of color; disenfranchised communities
• Exacerbation of existing disparities

Increased Vulnerability



London

Air Pollution and Climate Change

• Air pollution and climate change are closely related
• The main sources of CO2 emissions (extraction and burning of 

fossil fuels) are key drivers of climate change and major sources 
of air pollutants.

• Many air pollutants that are harmful to human health and 
ecosystems also contribute to climate change by affecting the 
amount of incoming sunlight that is reflected or absorbed by 
the atmosphere.

• Outdoor air pollution can cause heart attacks, asthma, strokes, 
cancer, and premature death. 

• An estimated 1,100 people die each year in Washington State 
due to outdoor air pollution (Puget Sound Clean Air Agency)





(Ted S. Warren / Associated Press)
Twisp, Washington, August, 2015

Wildfire at the Wildland-Urban Interface



Grass Valley Fire, west of Grand Coulee Dam, August 12, 2018 (Almira Fire Dept)



• The American Lung Association "State of the Air" 2019 report found 
that the Seattle-Tacoma region's air quality worsened from 15th most 
polluted in the country last year to ninth this year for short-term 
particle pollution.

• In addition to short-term particle pollution, Seattle-Tacoma jumped 
from 72nd last year to 35th most polluted area in the nation for 
ozone pollution. King County dropped from a "C" to an "F" grade…

• "People in the Puget Sound area should know that we're breathing 
unhealthy air, driven by wildfires as a result of climate change, 
placing our health and even lives at risk," said Allison Hickey, National 
Executive VP for the American Lung Association Western Region. 

Wildfires significantly impact air quality in the region



Widespread Smoke 
From Multiple 
Fires, Pacific 
Northwest, 2018

Widespread Smoke 
From Multiple Fires, 
California, 2018



SEPT 2018



NOAA, RCP 8.5



‘Overall, the long-term data indicate 
significant increases in both pollen 
loads and pollen season duration over 
time across the pollen collection 
locations...Our analysis also illustrates a 
clear positive correlation between 
recent global warming and an 
increase in the seasonal duration and 
amount of pollen for multiple 
allergenic plant species.’

Lancet Planetary Health, March 2019

Change in # frost-free days



The past five years have been the warmest since records began in the 
late 1800s (NASA, NOAA).  



Extreme Weather Events

• Impacts of floods, droughts, wildfires, hurricanes
o Death
o Physical injury
o Disease
o Mental health impacts
o Population displacement
o Impacts on health systems, population 

health, livelihoods
 Destroy/damage healthcare infrastructure 

and critical medical equipment/supplies, 
interrupt provision of medical care

 Disrupt/damage other critical 
infrastructure

- water and sanitation facilities
- transportation (roads, bridges, transit)
- power/electricity/communication



NOAA: National Centers for Environmental Information 

1980-2018 Year-to-Date United States Billion-Dollar Disaster Event Frequency
Event statistics are added according to the date on which they ended (CPI adjusted)



Extreme Heat

• The leading cause of weather-related deaths in the U.S.
• Average summer temperature in 2016 was 2.2oF greater than 

1986-2005 average, resulting in 12.3 million more Americans 
exposed to extreme heat that year. 

• Exposure to extreme heat can lead to heat exhaustion, life 
threatening heat stroke, and exacerbate chronic lung, heart, 
and kidney diseases.  

• Emerging evidence suggests that hotter temperatures can 
cause pregnancy complications, worsen mental health 
conditions, and increase suicides, amongst other risks. 

Extreme Heat



US Global Change Research Program, GlobalChange.Gov 



“…heat, expressed as humidex, is associated with increased 
hospital admissions. When stratified by age and cause of 
admission, the non-elderly age groups (<85 years) experience 
significant risk for nephritis and nephrotic syndromes, acute 
renal failure, natural heat exposure, chronic obstructive 
pulmonary disease, and asthma hospitalizations”

Rev Environ Health 2015; 30(1): 51–64



These results demonstrate that heat, expressed as humidex, is 
associated with increased mortality on heat days, and that risk 

increases with heat’s intensity



Hamburg, Iowa, March, 2019

Craig, Missouri, March, 2019

Nearly two-thirds of the 
lower 48 states will 
have an elevated risk of 
some flooding and 25 
states could experience 
“major or moderate 
flooding,” according to 
the NOAA.



Paterson. CID; 2018.

; Vaccine preventable diseases

; Tetanus

Health Risks of Flooding Stratified by Time After Event



CDC

“Mosquitoes, ticks and the germs they spread are 
increasing in number and moving into new areas.”
Nine new germs spread by mosquitoes and ticks have 
been discovered or introduced since 2004.



“According to LAC DPH, ‘”in recent years the average number of reported 
cases has doubled to nearly 60 cases per year.” The county has experienced 63 
cases of typhus so far in 2018.”

The Texas health department 
reports 519 cases of typhus in 
2017, more than triple the 
number in 2010. The uptick 
represents the 4th consecutive 
year the number has increased.





Clinical Infectious Diseases 2013;56(6):847–50



Climate change has resulted in significant increases in sea surface 
temperatures in many regions of the US over the past 3 decades. 

These changes have resulted in longer summer seasons and are 
associated with alterations in the quantity, distribution, and 
seasonal windows of bacteria in marine ecosystems, including 
Vibrio species. 

Ann Intern Med. 1 OCT 2019



Change in suitability for pathogenic Vibrio outbreaks 
as a result of changing sea surface temperatures

Global Baltic Region Northeastern US

The 2018 report of The Lancet Countdown on health and climate change



Vibrio Infections in King County, WA



Climate Change and the US Healthcare Sector

• Accounts for nearly 1/10th of U.S. GHG emissions and would rank 
7th in GHG emissions internationally if it were its own country.

• Ranked 2nd in energy use after the food industry; spends about 
$9 billion annually on energy costs.

• Hospitals in the US produce a massive amount of waste (>2.3 
million tons per year). 

• The health care system (particularly hospitals) must adopt 
policies to reduce GHG emissions and prepare for the inevitable 
effects of climate change. 

• By increasing energy efficiency and using renewable energy 
sources, the EPA estimates that 30% of the health care sector's 
energy use could be reduced without compromising care quality.

ACP Position Paper: Climate and Health; 2016.
Solomon. N Engl J Med 2019; 380:209-211



Between 2030 and 2050, climate 
change is expected to cause 
approximately 250,000 additional 
deaths per year, from 
malnutrition, malaria, diarrhea 
and heat stress.

Reducing emissions of GHG 
through better transport, food 
and energy-use choices can result 
in improved health.



Forty years ago, 
scientists from 50 
nations met at the 
First World Climate 
Conference in Geneva 
and agreed that 
alarming trends for 
climate change made 
it urgently necessary 
to act. 

Since then, similar 
alarms have been made 
through the 1992 Rio 
Summit, the 1997 Kyoto 
Protocol, and the 2015 
Paris Agreement, as 
well as scores of other 
global assemblies and 
scientists’ explicit 
warnings of insufficient 
progress (Ripple et al. 
2017). 

Yet greenhouse gas (GHG) emissions are still rapidly rising.



Scientists have a moral obligation to clearly warn humanity of 
any catastrophic threat and to “tell it like it is.” On the basis of 

this obligation…we declare, with more than 11,000 scientist 
signatories from around the world, clearly and unequivocally 

that planet Earth is facing a climate emergency.

05 November 2019





CLIMATE RESILIENCE BUILDS 
COMMUNITY RESILIENCE 



Prioritized Public Health actions per the 
Blueprint for Addressing Climate Change and Health

1 - Build climate and health knowledge and messaging

2 - Increase capacity for assessment, surveillance and 
research to inform public health action and 
emergency response

3 - Engage with community partnerships and capacity 
building

4 - Integrate climate and health into policy and planning



Prioritized Public Health actions per the 
Blueprint for Addressing Climate Change and Health

• Build climate & health literacy and integrate climate & 
health actions into Public Health & King County programs 

• Disseminate and exchange climate & health information 
with communities and partners 

• Develop data indicators and surveillance systems to 
monitor climate-related health impacts and inform timely 
public health actions

• Engage with communities on climate & health planning -
assess vulnerabilities and needs to develop ways to support 
and help strengthen community assets and capacities 

• Build capacity to effectively anticipate, prepare for and 
respond to emerging climate-related health emergencies



Prioritized Public Health actions per the 
Blueprint for Addressing Climate Change and Health

• Collaborate with partners on research opportunities for 
climate, health and equity

• Pursue funding to support community-led education, 
coalition building and community-based actions

• Implement coordinated, community resilience-related 
strategies in our community capacity-building initiatives

• Integrate climate and health considerations into 
transportation & land use planning efforts

• Provide health and equity information for climate change 
planning efforts and climate-related policy & legislative 
decision-making



Questions?



2020 King County Strategic Climate Action Plan Update



King County Strategic Climate Action Plan

Transportation & Land Use
Buildings & Facilities Energy
Green Building
Consumption & Materials Management
 Forests and Agriculture

SECTION 2:  Preparing for Impacts

We work at two scales: Community 

Government Operations

SECTION 1:  Reducing Emissions

2015 SCAP



King County-Cities Climate Collaboration



• Achieving Energy Efficiency and 
Green Building Goals

• Green Direct and State Legislation
• Battery Buses
• Focusing Growth
• One Million Trees 
• Land Conservation Initiative

Results: Reducing Greenhouse Gas Emissions



Results: Climate Preparedness

• Evaluated how heavier rain 
events affect flooding and 
stormwater in King County

• Developed our first Climate 
Change and Public Health 
blueprint for action

• Launched the Puget Sound 
Climate Preparedness 
Collaborative

• Now strengthening land use 
codes to address sea level rise 
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Countywide Emissions Trends



How do we create 
healthy, resilient 
communities as our 
population grows?



Photo by Roger Tabor, USFWS



How will we make plan stronger?

Update technical analysis: 
Where do we have the most 
impact and influence?

Update shared action 
commitments with cities; 
create tools to support city 
action

Integrate and prioritize 
equity throughout the 
process, plan, 
implementation and 
outcomes



2020 King County Strategic Climate Action Plan Update

Emissions Reduction
• Transportation
• Energy
• Green Building
• Waste 

reduction/recycling
• Forests and 

Agriculture

Sustainable & Resilient 
Communities (NEW!)
• Intersectional Issues:  

health, employment, 
housing, food  

• Community driven goals & 
priorities

• Climate Equity Frontline 
Communities Task Force

Preparing for Climate Impacts
Flooding    Sea Level Rise
Salmon      Capital Projects
Wildfire
Stormwater
Public Health
Many Others…

2020 SCAP
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Working with 
Partners, 

Stakeholders 
and 

Communities

Stakeholder 
Engagement & 

Topic Based 
Convenings

Climate & Equity 
Community Task 

Force

Communicating 
Climate Change

Collaborative 
Workshops 

Community 
Presentations 
& Workshops

2020 King County Strategic Climate Action Plan Update



2020 SCAP: Sustainable & 
Resilient Communities

56

Sustainable & Sustainable & 
Resilient 
Frontline 

Communities 
Section

Frontline 
Community-
driven Goals 
& Priorities

Address 
intersectional 

issues, 
equity, & root 

causes

Alignment 
across 

strategic 
initiatives



Climate & Equity 
Community Task 
Force

• Group of community leaders who 
represent frontline communities that 
are disproportionately impacted by 
climate change

• Shaping policy anchored in community 
needs and knowledge, supported by 
long-term community partnerships

• Prioritizing strategies that make 
connections between issues, have co-
benefits, and recognize 
intersectionality and historical 
inequities 

• 26 people from 17 affiliated 
organizations/communities have 
participated in CECT meetings 

57



Climate & Health Panel
Climate & Equity Community 

Task Force Members

• Nancy Huizar & Vera Hoang, 
Got Green

• Nourah Yonous, 
African Women’s Business Alliance

• Niesha Fort-Brooks, 
Healthy King County Coalition – Built 
Environment Workgroup; Open Space 
Equity Cabinet; Metro Mobility Cabinet

• Sameth Mell, 
CIRCC; Cambodian American Community 
Council



Questions? 



Health Impacts of Climate 
Change 

King County Board of Health
November 21st 2019



Health Impacts of Climate Change

Jeff Duchin, MD
Health Officer, Public Health - Seattle & King County 

Professor in Medicine, Division of Allergy & Infectious Diseases,  
Adjunct Professor, School of Public Health, University of Washington 

August 2017

and what you can do about it



Bottom Line – Climate Change & Health

• The health and well-being of Americans today are adversely 
affected by climate change, and the health and economic 
consequences projected to worsen.

• Climate change affects human health through many 
pathways: exposures to heat waves, floods, droughts, and 
other extreme events; vector-, food- and waterborne 
infectious diseases; changes in the quality and safety of air, 
food, water; stresses to mental health & well-being.

• We need to cut global greenhouse gas emissions in half by 
2030 and entirely by 2040 to avoid more catastrophic effects 
of climate change. 

• Reductions in greenhouse gas emissions have major health 
co-benefits that offset the cost of GHG reduction policies.



NASA’s Goddard Institute for Space Studies 

I
2018

The past five years are, collectively, the warmest years 
in the modern record.  

Global temperatures in 2018 were 1.5OF (0.83OC) 
warmer than the 1951-1980 mean. Two-thirds of 
the warming has occurred since 1975, at a rate of 
roughly 0.15-0.2oC per decade.



The Culprit: Atmospheric CO2 Over Time

Global average atmospheric CO2 in 2018 was 407.4 PPM (+/- 0.1 ppm). 
CO2 levels today are higher than at any point in 

at least the past 800,000 years.





• Children born today will face a lifetime of climate 
change-related health problems, one of the 
world's oldest and most prestigious medical 
journals warns in a report released yesterday. 

• The health impacts flagged by the report start at 
the prenatal level with a heightened risk of low 
birth weight and neonatal death and continue 
through childhood and adolescence with 
potential lung problems, asthma attacks and 
insect-borne diseases. 

• Older adults would see increasing vulnerability 
from extreme heat.



Factors that Influence Climate Vulnerability

ACCESS TO HEALTHCARE

The health risks and impacts of climate change are not equally 
or fairly distributed across people or communities.



• Children
• Older adults
• Low income communities
• Urban communities
• Communities of color; disenfranchised communities
• Exacerbation of existing disparities

Increased Vulnerability



London

Air Pollution and Climate Change

• Air pollution and climate change are closely related
• The main sources of CO2 emissions (extraction and burning of 

fossil fuels) are key drivers of climate change and major sources 
of air pollutants.

• Many air pollutants that are harmful to human health and 
ecosystems also contribute to climate change by affecting the 
amount of incoming sunlight that is reflected or absorbed by 
the atmosphere.

• Outdoor air pollution can cause heart attacks, asthma, strokes, 
cancer, and premature death. 

• An estimated 1,100 people die each year in Washington State 
due to outdoor air pollution (Puget Sound Clean Air Agency)





(Ted S. Warren / Associated Press)
Twisp, Washington, August, 2015

Wildfire at the Wildland-Urban Interface



Grass Valley Fire, west of Grand Coulee Dam, August 12, 2018 (Almira Fire Dept)



• The American Lung Association "State of the Air" 2019 report found 
that the Seattle-Tacoma region's air quality worsened from 15th most 
polluted in the country last year to ninth this year for short-term 
particle pollution.

• In addition to short-term particle pollution, Seattle-Tacoma jumped 
from 72nd last year to 35th most polluted area in the nation for 
ozone pollution. King County dropped from a "C" to an "F" grade…

• "People in the Puget Sound area should know that we're breathing 
unhealthy air, driven by wildfires as a result of climate change, 
placing our health and even lives at risk," said Allison Hickey, National 
Executive VP for the American Lung Association Western Region. 

Wildfires significantly impact air quality in the region



Widespread Smoke 
From Multiple 
Fires, Pacific 
Northwest, 2018

Widespread Smoke 
From Multiple Fires, 
California, 2018



SEPT 2018



NOAA, RCP 8.5



‘Overall, the long-term data indicate 
significant increases in both pollen 
loads and pollen season duration over 
time across the pollen collection 
locations...Our analysis also illustrates a 
clear positive correlation between 
recent global warming and an 
increase in the seasonal duration and 
amount of pollen for multiple 
allergenic plant species.’

Lancet Planetary Health, March 2019

Change in # frost-free days



The past five years have been the warmest since records began in the 
late 1800s (NASA, NOAA).  



Extreme Weather Events

• Impacts of floods, droughts, wildfires, hurricanes
o Death
o Physical injury
o Disease
o Mental health impacts
o Population displacement
o Impacts on health systems, population 

health, livelihoods
 Destroy/damage healthcare infrastructure 

and critical medical equipment/supplies, 
interrupt provision of medical care

 Disrupt/damage other critical 
infrastructure

- water and sanitation facilities
- transportation (roads, bridges, transit)
- power/electricity/communication



NOAA: National Centers for Environmental Information 

1980-2018 Year-to-Date United States Billion-Dollar Disaster Event Frequency
Event statistics are added according to the date on which they ended (CPI adjusted)



Extreme Heat

• The leading cause of weather-related deaths in the U.S.
• Average summer temperature in 2016 was 2.2oF greater than 

1986-2005 average, resulting in 12.3 million more Americans 
exposed to extreme heat that year. 

• Exposure to extreme heat can lead to heat exhaustion, life 
threatening heat stroke, and exacerbate chronic lung, heart, 
and kidney diseases.  

• Emerging evidence suggests that hotter temperatures can 
cause pregnancy complications, worsen mental health 
conditions, and increase suicides, amongst other risks. 

Extreme Heat



US Global Change Research Program, GlobalChange.Gov 



“…heat, expressed as humidex, is associated with increased 
hospital admissions. When stratified by age and cause of 
admission, the non-elderly age groups (<85 years) experience 
significant risk for nephritis and nephrotic syndromes, acute 
renal failure, natural heat exposure, chronic obstructive 
pulmonary disease, and asthma hospitalizations”

Rev Environ Health 2015; 30(1): 51–64



These results demonstrate that heat, expressed as humidex, is 
associated with increased mortality on heat days, and that risk 

increases with heat’s intensity



Hamburg, Iowa, March, 2019

Craig, Missouri, March, 2019

Nearly two-thirds of the 
lower 48 states will 
have an elevated risk of 
some flooding and 25 
states could experience 
“major or moderate 
flooding,” according to 
the NOAA.



Paterson. CID; 2018.

; Vaccine preventable diseases

; Tetanus

Health Risks of Flooding Stratified by Time After Event



CDC

“Mosquitoes, ticks and the germs they spread are 
increasing in number and moving into new areas.”
Nine new germs spread by mosquitoes and ticks have 
been discovered or introduced since 2004.



“According to LAC DPH, ‘”in recent years the average number of reported 
cases has doubled to nearly 60 cases per year.” The county has experienced 63 
cases of typhus so far in 2018.”

The Texas health department 
reports 519 cases of typhus in 
2017, more than triple the 
number in 2010. The uptick 
represents the 4th consecutive 
year the number has increased.





Clinical Infectious Diseases 2013;56(6):847–50



Climate change has resulted in significant increases in sea surface 
temperatures in many regions of the US over the past 3 decades. 

These changes have resulted in longer summer seasons and are 
associated with alterations in the quantity, distribution, and 
seasonal windows of bacteria in marine ecosystems, including 
Vibrio species. 

Ann Intern Med. 1 OCT 2019



Change in suitability for pathogenic Vibrio outbreaks 
as a result of changing sea surface temperatures

Global Baltic Region Northeastern US

The 2018 report of The Lancet Countdown on health and climate change



Vibrio Infections in King County, WA



Climate Change and the US Healthcare Sector

• Accounts for nearly 1/10th of U.S. GHG emissions and would rank 
7th in GHG emissions internationally if it were its own country.

• Ranked 2nd in energy use after the food industry; spends about 
$9 billion annually on energy costs.

• Hospitals in the US produce a massive amount of waste (>2.3 
million tons per year). 

• The health care system (particularly hospitals) must adopt 
policies to reduce GHG emissions and prepare for the inevitable 
effects of climate change. 

• By increasing energy efficiency and using renewable energy 
sources, the EPA estimates that 30% of the health care sector's 
energy use could be reduced without compromising care quality.

ACP Position Paper: Climate and Health; 2016.
Solomon. N Engl J Med 2019; 380:209-211



Between 2030 and 2050, climate 
change is expected to cause 
approximately 250,000 additional 
deaths per year, from 
malnutrition, malaria, diarrhea 
and heat stress.

Reducing emissions of GHG 
through better transport, food 
and energy-use choices can result 
in improved health.



Forty years ago, 
scientists from 50 
nations met at the 
First World Climate 
Conference in Geneva 
and agreed that 
alarming trends for 
climate change made 
it urgently necessary 
to act. 

Since then, similar 
alarms have been made 
through the 1992 Rio 
Summit, the 1997 Kyoto 
Protocol, and the 2015 
Paris Agreement, as 
well as scores of other 
global assemblies and 
scientists’ explicit 
warnings of insufficient 
progress (Ripple et al. 
2017). 

Yet greenhouse gas (GHG) emissions are still rapidly rising.



Scientists have a moral obligation to clearly warn humanity of 
any catastrophic threat and to “tell it like it is.” On the basis of 

this obligation…we declare, with more than 11,000 scientist 
signatories from around the world, clearly and unequivocally 

that planet Earth is facing a climate emergency.

05 November 2019





CLIMATE RESILIENCE BUILDS 
COMMUNITY RESILIENCE 



Prioritized Public Health actions per the 
Blueprint for Addressing Climate Change and Health

1 - Build climate and health knowledge and messaging

2 - Increase capacity for assessment, surveillance and 
research to inform public health action and 
emergency response

3 - Engage with community partnerships and capacity 
building

4 - Integrate climate and health into policy and planning



Prioritized Public Health actions per the 
Blueprint for Addressing Climate Change and Health

• Build climate & health literacy and integrate climate & 
health actions into Public Health & King County programs 

• Disseminate and exchange climate & health information 
with communities and partners 

• Develop data indicators and surveillance systems to 
monitor climate-related health impacts and inform timely 
public health actions

• Engage with communities on climate & health planning -
assess vulnerabilities and needs to develop ways to support 
and help strengthen community assets and capacities 

• Build capacity to effectively anticipate, prepare for and 
respond to emerging climate-related health emergencies



Prioritized Public Health actions per the 
Blueprint for Addressing Climate Change and Health

• Collaborate with partners on research opportunities for 
climate, health and equity

• Pursue funding to support community-led education, 
coalition building and community-based actions

• Implement coordinated, community resilience-related 
strategies in our community capacity-building initiatives

• Integrate climate and health considerations into 
transportation & land use planning efforts

• Provide health and equity information for climate change 
planning efforts and climate-related policy & legislative 
decision-making



Questions?



2020 King County Strategic Climate Action Plan Update



King County Strategic Climate Action Plan

Transportation & Land Use
Buildings & Facilities Energy
Green Building
Consumption & Materials Management
 Forests and Agriculture

SECTION 2:  Preparing for Impacts

We work at two scales: Community 

Government Operations

SECTION 1:  Reducing Emissions

2015 SCAP



King County-Cities Climate Collaboration



• Achieving Energy Efficiency and 
Green Building Goals

• Green Direct and State Legislation
• Battery Buses
• Focusing Growth
• One Million Trees 
• Land Conservation Initiative

Results: Reducing Greenhouse Gas Emissions



Results: Climate Preparedness

• Evaluated how heavier rain 
events affect flooding and 
stormwater in King County

• Developed our first Climate 
Change and Public Health 
blueprint for action

• Launched the Puget Sound 
Climate Preparedness 
Collaborative

• Now strengthening land use 
codes to address sea level rise 



50

Countywide Emissions Trends



How do we create 
healthy, resilient 
communities as our 
population grows?



Photo by Roger Tabor, USFWS



How will we make plan stronger?

Update technical analysis: 
Where do we have the most 
impact and influence?

Update shared action 
commitments with cities; 
create tools to support city 
action

Integrate and prioritize 
equity throughout the 
process, plan, 
implementation and 
outcomes



2020 King County Strategic Climate Action Plan Update

Emissions Reduction
• Transportation
• Energy
• Green Building
• Waste 

reduction/recycling
• Forests and 

Agriculture

Sustainable & Resilient 
Communities (NEW!)
• Intersectional Issues:  

health, employment, 
housing, food  

• Community driven goals & 
priorities

• Climate Equity Frontline 
Communities Task Force

Preparing for Climate Impacts
Flooding    Sea Level Rise
Salmon      Capital Projects
Wildfire
Stormwater
Public Health
Many Others…

2020 SCAP
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Working with 
Partners, 

Stakeholders 
and 

Communities

Stakeholder 
Engagement & 

Topic Based 
Convenings

Climate & Equity 
Community Task 

Force

Communicating 
Climate Change

Collaborative 
Workshops 

Community 
Presentations 
& Workshops

2020 King County Strategic Climate Action Plan Update



2020 SCAP: Sustainable & 
Resilient Communities

56

Sustainable & Sustainable & 
Resilient 
Frontline 

Communities 
Section

Frontline 
Community-
driven Goals 
& Priorities

Address 
intersectional 

issues, 
equity, & root 

causes

Alignment 
across 

strategic 
initiatives



Climate & Equity 
Community Task 
Force

• Group of community leaders who 
represent frontline communities that 
are disproportionately impacted by 
climate change

• Shaping policy anchored in community 
needs and knowledge, supported by 
long-term community partnerships

• Prioritizing strategies that make 
connections between issues, have co-
benefits, and recognize 
intersectionality and historical 
inequities 

• 26 people from 17 affiliated 
organizations/communities have 
participated in CECT meetings 
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Climate & Health Panel
Climate & Equity Community 

Task Force Members

• Nancy Huizar & Vera Hoang, 
Got Green

• Nourah Yonous, 
African Women’s Business Alliance

• Niesha Fort-Brooks, 
Healthy King County Coalition – Built 
Environment Workgroup; Open Space 
Equity Cabinet; Metro Mobility Cabinet

• Sameth Mell, 
CIRCC; Cambodian American Community 
Council



Questions? 



Health Impacts of Climate 
Change 

King County Board of Health
November 21st 2019



Health Impacts of Climate Change

Jeff Duchin, MD
Health Officer, Public Health - Seattle & King County 

Professor in Medicine, Division of Allergy & Infectious Diseases,  
Adjunct Professor, School of Public Health, University of Washington 

August 2017

and what you can do about it



Bottom Line – Climate Change & Health

• The health and well-being of Americans today are adversely 
affected by climate change, and the health and economic 
consequences projected to worsen.

• Climate change affects human health through many 
pathways: exposures to heat waves, floods, droughts, and 
other extreme events; vector-, food- and waterborne 
infectious diseases; changes in the quality and safety of air, 
food, water; stresses to mental health & well-being.

• We need to cut global greenhouse gas emissions in half by 
2030 and entirely by 2040 to avoid more catastrophic effects 
of climate change. 

• Reductions in greenhouse gas emissions have major health 
co-benefits that offset the cost of GHG reduction policies.



NASA’s Goddard Institute for Space Studies 

I
2018

The past five years are, collectively, the warmest years 
in the modern record.  

Global temperatures in 2018 were 1.5OF (0.83OC) 
warmer than the 1951-1980 mean. Two-thirds of 
the warming has occurred since 1975, at a rate of 
roughly 0.15-0.2oC per decade.



The Culprit: Atmospheric CO2 Over Time

Global average atmospheric CO2 in 2018 was 407.4 PPM (+/- 0.1 ppm). 
CO2 levels today are higher than at any point in 

at least the past 800,000 years.





• Children born today will face a lifetime of climate 
change-related health problems, one of the 
world's oldest and most prestigious medical 
journals warns in a report released yesterday. 

• The health impacts flagged by the report start at 
the prenatal level with a heightened risk of low 
birth weight and neonatal death and continue 
through childhood and adolescence with 
potential lung problems, asthma attacks and 
insect-borne diseases. 

• Older adults would see increasing vulnerability 
from extreme heat.



Factors that Influence Climate Vulnerability

ACCESS TO HEALTHCARE

The health risks and impacts of climate change are not equally 
or fairly distributed across people or communities.



• Children
• Older adults
• Low income communities
• Urban communities
• Communities of color; disenfranchised communities
• Exacerbation of existing disparities

Increased Vulnerability



London

Air Pollution and Climate Change

• Air pollution and climate change are closely related
• The main sources of CO2 emissions (extraction and burning of 

fossil fuels) are key drivers of climate change and major sources 
of air pollutants.

• Many air pollutants that are harmful to human health and 
ecosystems also contribute to climate change by affecting the 
amount of incoming sunlight that is reflected or absorbed by 
the atmosphere.

• Outdoor air pollution can cause heart attacks, asthma, strokes, 
cancer, and premature death. 

• An estimated 1,100 people die each year in Washington State 
due to outdoor air pollution (Puget Sound Clean Air Agency)





(Ted S. Warren / Associated Press)
Twisp, Washington, August, 2015

Wildfire at the Wildland-Urban Interface



Grass Valley Fire, west of Grand Coulee Dam, August 12, 2018 (Almira Fire Dept)



• The American Lung Association "State of the Air" 2019 report found 
that the Seattle-Tacoma region's air quality worsened from 15th most 
polluted in the country last year to ninth this year for short-term 
particle pollution.

• In addition to short-term particle pollution, Seattle-Tacoma jumped 
from 72nd last year to 35th most polluted area in the nation for 
ozone pollution. King County dropped from a "C" to an "F" grade…

• "People in the Puget Sound area should know that we're breathing 
unhealthy air, driven by wildfires as a result of climate change, 
placing our health and even lives at risk," said Allison Hickey, National 
Executive VP for the American Lung Association Western Region. 

Wildfires significantly impact air quality in the region



Widespread Smoke 
From Multiple 
Fires, Pacific 
Northwest, 2018

Widespread Smoke 
From Multiple Fires, 
California, 2018



SEPT 2018



NOAA, RCP 8.5



‘Overall, the long-term data indicate 
significant increases in both pollen 
loads and pollen season duration over 
time across the pollen collection 
locations...Our analysis also illustrates a 
clear positive correlation between 
recent global warming and an 
increase in the seasonal duration and 
amount of pollen for multiple 
allergenic plant species.’

Lancet Planetary Health, March 2019

Change in # frost-free days



The past five years have been the warmest since records began in the 
late 1800s (NASA, NOAA).  



Extreme Weather Events

• Impacts of floods, droughts, wildfires, hurricanes
o Death
o Physical injury
o Disease
o Mental health impacts
o Population displacement
o Impacts on health systems, population 

health, livelihoods
 Destroy/damage healthcare infrastructure 

and critical medical equipment/supplies, 
interrupt provision of medical care

 Disrupt/damage other critical 
infrastructure

- water and sanitation facilities
- transportation (roads, bridges, transit)
- power/electricity/communication



NOAA: National Centers for Environmental Information 

1980-2018 Year-to-Date United States Billion-Dollar Disaster Event Frequency
Event statistics are added according to the date on which they ended (CPI adjusted)



Extreme Heat

• The leading cause of weather-related deaths in the U.S.
• Average summer temperature in 2016 was 2.2oF greater than 

1986-2005 average, resulting in 12.3 million more Americans 
exposed to extreme heat that year. 

• Exposure to extreme heat can lead to heat exhaustion, life 
threatening heat stroke, and exacerbate chronic lung, heart, 
and kidney diseases.  

• Emerging evidence suggests that hotter temperatures can 
cause pregnancy complications, worsen mental health 
conditions, and increase suicides, amongst other risks. 

Extreme Heat



US Global Change Research Program, GlobalChange.Gov 



“…heat, expressed as humidex, is associated with increased 
hospital admissions. When stratified by age and cause of 
admission, the non-elderly age groups (<85 years) experience 
significant risk for nephritis and nephrotic syndromes, acute 
renal failure, natural heat exposure, chronic obstructive 
pulmonary disease, and asthma hospitalizations”

Rev Environ Health 2015; 30(1): 51–64



These results demonstrate that heat, expressed as humidex, is 
associated with increased mortality on heat days, and that risk 

increases with heat’s intensity



Hamburg, Iowa, March, 2019

Craig, Missouri, March, 2019

Nearly two-thirds of the 
lower 48 states will 
have an elevated risk of 
some flooding and 25 
states could experience 
“major or moderate 
flooding,” according to 
the NOAA.



Paterson. CID; 2018.

; Vaccine preventable diseases

; Tetanus

Health Risks of Flooding Stratified by Time After Event



CDC

“Mosquitoes, ticks and the germs they spread are 
increasing in number and moving into new areas.”
Nine new germs spread by mosquitoes and ticks have 
been discovered or introduced since 2004.



“According to LAC DPH, ‘”in recent years the average number of reported 
cases has doubled to nearly 60 cases per year.” The county has experienced 63 
cases of typhus so far in 2018.”

The Texas health department 
reports 519 cases of typhus in 
2017, more than triple the 
number in 2010. The uptick 
represents the 4th consecutive 
year the number has increased.





Clinical Infectious Diseases 2013;56(6):847–50



Climate change has resulted in significant increases in sea surface 
temperatures in many regions of the US over the past 3 decades. 

These changes have resulted in longer summer seasons and are 
associated with alterations in the quantity, distribution, and 
seasonal windows of bacteria in marine ecosystems, including 
Vibrio species. 

Ann Intern Med. 1 OCT 2019



Change in suitability for pathogenic Vibrio outbreaks 
as a result of changing sea surface temperatures

Global Baltic Region Northeastern US

The 2018 report of The Lancet Countdown on health and climate change



Vibrio Infections in King County, WA



Climate Change and the US Healthcare Sector

• Accounts for nearly 1/10th of U.S. GHG emissions and would rank 
7th in GHG emissions internationally if it were its own country.

• Ranked 2nd in energy use after the food industry; spends about 
$9 billion annually on energy costs.

• Hospitals in the US produce a massive amount of waste (>2.3 
million tons per year). 

• The health care system (particularly hospitals) must adopt 
policies to reduce GHG emissions and prepare for the inevitable 
effects of climate change. 

• By increasing energy efficiency and using renewable energy 
sources, the EPA estimates that 30% of the health care sector's 
energy use could be reduced without compromising care quality.

ACP Position Paper: Climate and Health; 2016.
Solomon. N Engl J Med 2019; 380:209-211



Between 2030 and 2050, climate 
change is expected to cause 
approximately 250,000 additional 
deaths per year, from 
malnutrition, malaria, diarrhea 
and heat stress.

Reducing emissions of GHG 
through better transport, food 
and energy-use choices can result 
in improved health.



Forty years ago, 
scientists from 50 
nations met at the 
First World Climate 
Conference in Geneva 
and agreed that 
alarming trends for 
climate change made 
it urgently necessary 
to act. 

Since then, similar 
alarms have been made 
through the 1992 Rio 
Summit, the 1997 Kyoto 
Protocol, and the 2015 
Paris Agreement, as 
well as scores of other 
global assemblies and 
scientists’ explicit 
warnings of insufficient 
progress (Ripple et al. 
2017). 

Yet greenhouse gas (GHG) emissions are still rapidly rising.



Scientists have a moral obligation to clearly warn humanity of 
any catastrophic threat and to “tell it like it is.” On the basis of 

this obligation…we declare, with more than 11,000 scientist 
signatories from around the world, clearly and unequivocally 

that planet Earth is facing a climate emergency.

05 November 2019





CLIMATE RESILIENCE BUILDS 
COMMUNITY RESILIENCE 



Prioritized Public Health actions per the 
Blueprint for Addressing Climate Change and Health

1 - Build climate and health knowledge and messaging

2 - Increase capacity for assessment, surveillance and 
research to inform public health action and 
emergency response

3 - Engage with community partnerships and capacity 
building

4 - Integrate climate and health into policy and planning



Prioritized Public Health actions per the 
Blueprint for Addressing Climate Change and Health

• Build climate & health literacy and integrate climate & 
health actions into Public Health & King County programs 

• Disseminate and exchange climate & health information 
with communities and partners 

• Develop data indicators and surveillance systems to 
monitor climate-related health impacts and inform timely 
public health actions

• Engage with communities on climate & health planning -
assess vulnerabilities and needs to develop ways to support 
and help strengthen community assets and capacities 

• Build capacity to effectively anticipate, prepare for and 
respond to emerging climate-related health emergencies



Prioritized Public Health actions per the 
Blueprint for Addressing Climate Change and Health

• Collaborate with partners on research opportunities for 
climate, health and equity

• Pursue funding to support community-led education, 
coalition building and community-based actions

• Implement coordinated, community resilience-related 
strategies in our community capacity-building initiatives

• Integrate climate and health considerations into 
transportation & land use planning efforts

• Provide health and equity information for climate change 
planning efforts and climate-related policy & legislative 
decision-making



Questions?



2020 King County Strategic Climate Action Plan Update



King County Strategic Climate Action Plan

Transportation & Land Use
Buildings & Facilities Energy
Green Building
Consumption & Materials Management
 Forests and Agriculture

SECTION 2:  Preparing for Impacts

We work at two scales: Community 

Government Operations

SECTION 1:  Reducing Emissions

2015 SCAP



King County-Cities Climate Collaboration



• Achieving Energy Efficiency and 
Green Building Goals

• Green Direct and State Legislation
• Battery Buses
• Focusing Growth
• One Million Trees 
• Land Conservation Initiative

Results: Reducing Greenhouse Gas Emissions



Results: Climate Preparedness

• Evaluated how heavier rain 
events affect flooding and 
stormwater in King County

• Developed our first Climate 
Change and Public Health 
blueprint for action

• Launched the Puget Sound 
Climate Preparedness 
Collaborative

• Now strengthening land use 
codes to address sea level rise 
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Countywide Emissions Trends



How do we create 
healthy, resilient 
communities as our 
population grows?



Photo by Roger Tabor, USFWS



How will we make plan stronger?

Update technical analysis: 
Where do we have the most 
impact and influence?

Update shared action 
commitments with cities; 
create tools to support city 
action

Integrate and prioritize 
equity throughout the 
process, plan, 
implementation and 
outcomes



2020 King County Strategic Climate Action Plan Update

Emissions Reduction
• Transportation
• Energy
• Green Building
• Waste 

reduction/recycling
• Forests and 

Agriculture

Sustainable & Resilient 
Communities (NEW!)
• Intersectional Issues:  

health, employment, 
housing, food  

• Community driven goals & 
priorities

• Climate Equity Frontline 
Communities Task Force

Preparing for Climate Impacts
Flooding    Sea Level Rise
Salmon      Capital Projects
Wildfire
Stormwater
Public Health
Many Others…

2020 SCAP
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Working with 
Partners, 

Stakeholders 
and 

Communities

Stakeholder 
Engagement & 

Topic Based 
Convenings

Climate & Equity 
Community Task 

Force

Communicating 
Climate Change

Collaborative 
Workshops 

Community 
Presentations 
& Workshops

2020 King County Strategic Climate Action Plan Update



2020 SCAP: Sustainable & 
Resilient Communities

56

Sustainable & Sustainable & 
Resilient 
Frontline 

Communities 
Section

Frontline 
Community-
driven Goals 
& Priorities

Address 
intersectional 

issues, 
equity, & root 

causes

Alignment 
across 

strategic 
initiatives



Climate & Equity 
Community Task 
Force

• Group of community leaders who 
represent frontline communities that 
are disproportionately impacted by 
climate change

• Shaping policy anchored in community 
needs and knowledge, supported by 
long-term community partnerships

• Prioritizing strategies that make 
connections between issues, have co-
benefits, and recognize 
intersectionality and historical 
inequities 

• 26 people from 17 affiliated 
organizations/communities have 
participated in CECT meetings 
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Climate & Health Panel
Climate & Equity Community 

Task Force Members

• Nancy Huizar & Vera Hoang, 
Got Green

• Nourah Yonous, 
African Women’s Business Alliance

• Niesha Fort-Brooks, 
Healthy King County Coalition – Built 
Environment Workgroup; Open Space 
Equity Cabinet; Metro Mobility Cabinet

• Sameth Mell, 
CIRCC; Cambodian American Community 
Council



Questions? 



Health Impacts of Climate 
Change 

King County Board of Health
November 21st 2019



Health Impacts of Climate Change

Jeff Duchin, MD
Health Officer, Public Health - Seattle & King County 

Professor in Medicine, Division of Allergy & Infectious Diseases,  
Adjunct Professor, School of Public Health, University of Washington 

August 2017

and what you can do about it



Bottom Line – Climate Change & Health

• The health and well-being of Americans today are adversely 
affected by climate change, and the health and economic 
consequences projected to worsen.

• Climate change affects human health through many 
pathways: exposures to heat waves, floods, droughts, and 
other extreme events; vector-, food- and waterborne 
infectious diseases; changes in the quality and safety of air, 
food, water; stresses to mental health & well-being.

• We need to cut global greenhouse gas emissions in half by 
2030 and entirely by 2040 to avoid more catastrophic effects 
of climate change. 

• Reductions in greenhouse gas emissions have major health 
co-benefits that offset the cost of GHG reduction policies.



NASA’s Goddard Institute for Space Studies 

I
2018

The past five years are, collectively, the warmest years 
in the modern record.  

Global temperatures in 2018 were 1.5OF (0.83OC) 
warmer than the 1951-1980 mean. Two-thirds of 
the warming has occurred since 1975, at a rate of 
roughly 0.15-0.2oC per decade.



The Culprit: Atmospheric CO2 Over Time

Global average atmospheric CO2 in 2018 was 407.4 PPM (+/- 0.1 ppm). 
CO2 levels today are higher than at any point in 

at least the past 800,000 years.





• Children born today will face a lifetime of climate 
change-related health problems, one of the 
world's oldest and most prestigious medical 
journals warns in a report released yesterday. 

• The health impacts flagged by the report start at 
the prenatal level with a heightened risk of low 
birth weight and neonatal death and continue 
through childhood and adolescence with 
potential lung problems, asthma attacks and 
insect-borne diseases. 

• Older adults would see increasing vulnerability 
from extreme heat.



Factors that Influence Climate Vulnerability

ACCESS TO HEALTHCARE

The health risks and impacts of climate change are not equally 
or fairly distributed across people or communities.



• Children
• Older adults
• Low income communities
• Urban communities
• Communities of color; disenfranchised communities
• Exacerbation of existing disparities

Increased Vulnerability



London

Air Pollution and Climate Change

• Air pollution and climate change are closely related
• The main sources of CO2 emissions (extraction and burning of 

fossil fuels) are key drivers of climate change and major sources 
of air pollutants.

• Many air pollutants that are harmful to human health and 
ecosystems also contribute to climate change by affecting the 
amount of incoming sunlight that is reflected or absorbed by 
the atmosphere.

• Outdoor air pollution can cause heart attacks, asthma, strokes, 
cancer, and premature death. 

• An estimated 1,100 people die each year in Washington State 
due to outdoor air pollution (Puget Sound Clean Air Agency)





(Ted S. Warren / Associated Press)
Twisp, Washington, August, 2015

Wildfire at the Wildland-Urban Interface



Grass Valley Fire, west of Grand Coulee Dam, August 12, 2018 (Almira Fire Dept)



• The American Lung Association "State of the Air" 2019 report found 
that the Seattle-Tacoma region's air quality worsened from 15th most 
polluted in the country last year to ninth this year for short-term 
particle pollution.

• In addition to short-term particle pollution, Seattle-Tacoma jumped 
from 72nd last year to 35th most polluted area in the nation for 
ozone pollution. King County dropped from a "C" to an "F" grade…

• "People in the Puget Sound area should know that we're breathing 
unhealthy air, driven by wildfires as a result of climate change, 
placing our health and even lives at risk," said Allison Hickey, National 
Executive VP for the American Lung Association Western Region. 

Wildfires significantly impact air quality in the region



Widespread Smoke 
From Multiple 
Fires, Pacific 
Northwest, 2018

Widespread Smoke 
From Multiple Fires, 
California, 2018



SEPT 2018



NOAA, RCP 8.5



‘Overall, the long-term data indicate 
significant increases in both pollen 
loads and pollen season duration over 
time across the pollen collection 
locations...Our analysis also illustrates a 
clear positive correlation between 
recent global warming and an 
increase in the seasonal duration and 
amount of pollen for multiple 
allergenic plant species.’

Lancet Planetary Health, March 2019

Change in # frost-free days



The past five years have been the warmest since records began in the 
late 1800s (NASA, NOAA).  



Extreme Weather Events

• Impacts of floods, droughts, wildfires, hurricanes
o Death
o Physical injury
o Disease
o Mental health impacts
o Population displacement
o Impacts on health systems, population 

health, livelihoods
 Destroy/damage healthcare infrastructure 

and critical medical equipment/supplies, 
interrupt provision of medical care

 Disrupt/damage other critical 
infrastructure

- water and sanitation facilities
- transportation (roads, bridges, transit)
- power/electricity/communication



NOAA: National Centers for Environmental Information 

1980-2018 Year-to-Date United States Billion-Dollar Disaster Event Frequency
Event statistics are added according to the date on which they ended (CPI adjusted)



Extreme Heat

• The leading cause of weather-related deaths in the U.S.
• Average summer temperature in 2016 was 2.2oF greater than 

1986-2005 average, resulting in 12.3 million more Americans 
exposed to extreme heat that year. 

• Exposure to extreme heat can lead to heat exhaustion, life 
threatening heat stroke, and exacerbate chronic lung, heart, 
and kidney diseases.  

• Emerging evidence suggests that hotter temperatures can 
cause pregnancy complications, worsen mental health 
conditions, and increase suicides, amongst other risks. 

Extreme Heat



US Global Change Research Program, GlobalChange.Gov 



“…heat, expressed as humidex, is associated with increased 
hospital admissions. When stratified by age and cause of 
admission, the non-elderly age groups (<85 years) experience 
significant risk for nephritis and nephrotic syndromes, acute 
renal failure, natural heat exposure, chronic obstructive 
pulmonary disease, and asthma hospitalizations”

Rev Environ Health 2015; 30(1): 51–64



These results demonstrate that heat, expressed as humidex, is 
associated with increased mortality on heat days, and that risk 

increases with heat’s intensity



Hamburg, Iowa, March, 2019

Craig, Missouri, March, 2019

Nearly two-thirds of the 
lower 48 states will 
have an elevated risk of 
some flooding and 25 
states could experience 
“major or moderate 
flooding,” according to 
the NOAA.



Paterson. CID; 2018.

; Vaccine preventable diseases

; Tetanus

Health Risks of Flooding Stratified by Time After Event



CDC

“Mosquitoes, ticks and the germs they spread are 
increasing in number and moving into new areas.”
Nine new germs spread by mosquitoes and ticks have 
been discovered or introduced since 2004.



“According to LAC DPH, ‘”in recent years the average number of reported 
cases has doubled to nearly 60 cases per year.” The county has experienced 63 
cases of typhus so far in 2018.”

The Texas health department 
reports 519 cases of typhus in 
2017, more than triple the 
number in 2010. The uptick 
represents the 4th consecutive 
year the number has increased.





Clinical Infectious Diseases 2013;56(6):847–50



Climate change has resulted in significant increases in sea surface 
temperatures in many regions of the US over the past 3 decades. 

These changes have resulted in longer summer seasons and are 
associated with alterations in the quantity, distribution, and 
seasonal windows of bacteria in marine ecosystems, including 
Vibrio species. 

Ann Intern Med. 1 OCT 2019



Change in suitability for pathogenic Vibrio outbreaks 
as a result of changing sea surface temperatures

Global Baltic Region Northeastern US

The 2018 report of The Lancet Countdown on health and climate change



Vibrio Infections in King County, WA



Climate Change and the US Healthcare Sector

• Accounts for nearly 1/10th of U.S. GHG emissions and would rank 
7th in GHG emissions internationally if it were its own country.

• Ranked 2nd in energy use after the food industry; spends about 
$9 billion annually on energy costs.

• Hospitals in the US produce a massive amount of waste (>2.3 
million tons per year). 

• The health care system (particularly hospitals) must adopt 
policies to reduce GHG emissions and prepare for the inevitable 
effects of climate change. 

• By increasing energy efficiency and using renewable energy 
sources, the EPA estimates that 30% of the health care sector's 
energy use could be reduced without compromising care quality.

ACP Position Paper: Climate and Health; 2016.
Solomon. N Engl J Med 2019; 380:209-211



Between 2030 and 2050, climate 
change is expected to cause 
approximately 250,000 additional 
deaths per year, from 
malnutrition, malaria, diarrhea 
and heat stress.

Reducing emissions of GHG 
through better transport, food 
and energy-use choices can result 
in improved health.



Forty years ago, 
scientists from 50 
nations met at the 
First World Climate 
Conference in Geneva 
and agreed that 
alarming trends for 
climate change made 
it urgently necessary 
to act. 

Since then, similar 
alarms have been made 
through the 1992 Rio 
Summit, the 1997 Kyoto 
Protocol, and the 2015 
Paris Agreement, as 
well as scores of other 
global assemblies and 
scientists’ explicit 
warnings of insufficient 
progress (Ripple et al. 
2017). 

Yet greenhouse gas (GHG) emissions are still rapidly rising.



Scientists have a moral obligation to clearly warn humanity of 
any catastrophic threat and to “tell it like it is.” On the basis of 

this obligation…we declare, with more than 11,000 scientist 
signatories from around the world, clearly and unequivocally 

that planet Earth is facing a climate emergency.

05 November 2019





CLIMATE RESILIENCE BUILDS 
COMMUNITY RESILIENCE 



Prioritized Public Health actions per the 
Blueprint for Addressing Climate Change and Health

1 - Build climate and health knowledge and messaging

2 - Increase capacity for assessment, surveillance and 
research to inform public health action and 
emergency response

3 - Engage with community partnerships and capacity 
building

4 - Integrate climate and health into policy and planning



Prioritized Public Health actions per the 
Blueprint for Addressing Climate Change and Health

• Build climate & health literacy and integrate climate & 
health actions into Public Health & King County programs 

• Disseminate and exchange climate & health information 
with communities and partners 

• Develop data indicators and surveillance systems to 
monitor climate-related health impacts and inform timely 
public health actions

• Engage with communities on climate & health planning -
assess vulnerabilities and needs to develop ways to support 
and help strengthen community assets and capacities 

• Build capacity to effectively anticipate, prepare for and 
respond to emerging climate-related health emergencies



Prioritized Public Health actions per the 
Blueprint for Addressing Climate Change and Health

• Collaborate with partners on research opportunities for 
climate, health and equity

• Pursue funding to support community-led education, 
coalition building and community-based actions

• Implement coordinated, community resilience-related 
strategies in our community capacity-building initiatives

• Integrate climate and health considerations into 
transportation & land use planning efforts

• Provide health and equity information for climate change 
planning efforts and climate-related policy & legislative 
decision-making



Questions?



2020 King County Strategic Climate Action Plan Update



King County Strategic Climate Action Plan

Transportation & Land Use
Buildings & Facilities Energy
Green Building
Consumption & Materials Management
 Forests and Agriculture

SECTION 2:  Preparing for Impacts

We work at two scales: Community 

Government Operations

SECTION 1:  Reducing Emissions

2015 SCAP



King County-Cities Climate Collaboration



• Achieving Energy Efficiency and 
Green Building Goals

• Green Direct and State Legislation
• Battery Buses
• Focusing Growth
• One Million Trees 
• Land Conservation Initiative

Results: Reducing Greenhouse Gas Emissions



Results: Climate Preparedness

• Evaluated how heavier rain 
events affect flooding and 
stormwater in King County

• Developed our first Climate 
Change and Public Health 
blueprint for action

• Launched the Puget Sound 
Climate Preparedness 
Collaborative

• Now strengthening land use 
codes to address sea level rise 
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Countywide Emissions Trends



How do we create 
healthy, resilient 
communities as our 
population grows?



Photo by Roger Tabor, USFWS



How will we make plan stronger?

Update technical analysis: 
Where do we have the most 
impact and influence?

Update shared action 
commitments with cities; 
create tools to support city 
action

Integrate and prioritize 
equity throughout the 
process, plan, 
implementation and 
outcomes



2020 King County Strategic Climate Action Plan Update

Emissions Reduction
• Transportation
• Energy
• Green Building
• Waste 

reduction/recycling
• Forests and 

Agriculture

Sustainable & Resilient 
Communities (NEW!)
• Intersectional Issues:  

health, employment, 
housing, food  

• Community driven goals & 
priorities

• Climate Equity Frontline 
Communities Task Force

Preparing for Climate Impacts
Flooding    Sea Level Rise
Salmon      Capital Projects
Wildfire
Stormwater
Public Health
Many Others…

2020 SCAP



55

Working with 
Partners, 

Stakeholders 
and 

Communities

Stakeholder 
Engagement & 

Topic Based 
Convenings

Climate & Equity 
Community Task 

Force

Communicating 
Climate Change

Collaborative 
Workshops 

Community 
Presentations 
& Workshops

2020 King County Strategic Climate Action Plan Update



2020 SCAP: Sustainable & 
Resilient Communities

56

Sustainable & Sustainable & 
Resilient 
Frontline 

Communities 
Section

Frontline 
Community-
driven Goals 
& Priorities

Address 
intersectional 

issues, 
equity, & root 

causes

Alignment 
across 

strategic 
initiatives



Climate & Equity 
Community Task 
Force

• Group of community leaders who 
represent frontline communities that 
are disproportionately impacted by 
climate change

• Shaping policy anchored in community 
needs and knowledge, supported by 
long-term community partnerships

• Prioritizing strategies that make 
connections between issues, have co-
benefits, and recognize 
intersectionality and historical 
inequities 

• 26 people from 17 affiliated 
organizations/communities have 
participated in CECT meetings 
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Climate & Health Panel
Climate & Equity Community 

Task Force Members

• Nancy Huizar & Vera Hoang, 
Got Green

• Nourah Yonous, 
African Women’s Business Alliance

• Niesha Fort-Brooks, 
Healthy King County Coalition – Built 
Environment Workgroup; Open Space 
Equity Cabinet; Metro Mobility Cabinet

• Sameth Mell, 
CIRCC; Cambodian American Community 
Council



Questions? 



Health Impacts of Climate 
Change 

King County Board of Health
November 21st 2019



Health Impacts of Climate Change

Jeff Duchin, MD
Health Officer, Public Health - Seattle & King County 

Professor in Medicine, Division of Allergy & Infectious Diseases,  
Adjunct Professor, School of Public Health, University of Washington 

August 2017

and what you can do about it



Bottom Line – Climate Change & Health

• The health and well-being of Americans today are adversely 
affected by climate change, and the health and economic 
consequences projected to worsen.

• Climate change affects human health through many 
pathways: exposures to heat waves, floods, droughts, and 
other extreme events; vector-, food- and waterborne 
infectious diseases; changes in the quality and safety of air, 
food, water; stresses to mental health & well-being.

• We need to cut global greenhouse gas emissions in half by 
2030 and entirely by 2040 to avoid more catastrophic effects 
of climate change. 

• Reductions in greenhouse gas emissions have major health 
co-benefits that offset the cost of GHG reduction policies.



NASA’s Goddard Institute for Space Studies 

I
2018

The past five years are, collectively, the warmest years 
in the modern record.  

Global temperatures in 2018 were 1.5OF (0.83OC) 
warmer than the 1951-1980 mean. Two-thirds of 
the warming has occurred since 1975, at a rate of 
roughly 0.15-0.2oC per decade.



The Culprit: Atmospheric CO2 Over Time

Global average atmospheric CO2 in 2018 was 407.4 PPM (+/- 0.1 ppm). 
CO2 levels today are higher than at any point in 

at least the past 800,000 years.





• Children born today will face a lifetime of climate 
change-related health problems, one of the 
world's oldest and most prestigious medical 
journals warns in a report released yesterday. 

• The health impacts flagged by the report start at 
the prenatal level with a heightened risk of low 
birth weight and neonatal death and continue 
through childhood and adolescence with 
potential lung problems, asthma attacks and 
insect-borne diseases. 

• Older adults would see increasing vulnerability 
from extreme heat.



Factors that Influence Climate Vulnerability

ACCESS TO HEALTHCARE

The health risks and impacts of climate change are not equally 
or fairly distributed across people or communities.



• Children
• Older adults
• Low income communities
• Urban communities
• Communities of color; disenfranchised communities
• Exacerbation of existing disparities

Increased Vulnerability



London

Air Pollution and Climate Change

• Air pollution and climate change are closely related
• The main sources of CO2 emissions (extraction and burning of 

fossil fuels) are key drivers of climate change and major sources 
of air pollutants.

• Many air pollutants that are harmful to human health and 
ecosystems also contribute to climate change by affecting the 
amount of incoming sunlight that is reflected or absorbed by 
the atmosphere.

• Outdoor air pollution can cause heart attacks, asthma, strokes, 
cancer, and premature death. 

• An estimated 1,100 people die each year in Washington State 
due to outdoor air pollution (Puget Sound Clean Air Agency)





(Ted S. Warren / Associated Press)
Twisp, Washington, August, 2015

Wildfire at the Wildland-Urban Interface



Grass Valley Fire, west of Grand Coulee Dam, August 12, 2018 (Almira Fire Dept)



• The American Lung Association "State of the Air" 2019 report found 
that the Seattle-Tacoma region's air quality worsened from 15th most 
polluted in the country last year to ninth this year for short-term 
particle pollution.

• In addition to short-term particle pollution, Seattle-Tacoma jumped 
from 72nd last year to 35th most polluted area in the nation for 
ozone pollution. King County dropped from a "C" to an "F" grade…

• "People in the Puget Sound area should know that we're breathing 
unhealthy air, driven by wildfires as a result of climate change, 
placing our health and even lives at risk," said Allison Hickey, National 
Executive VP for the American Lung Association Western Region. 

Wildfires significantly impact air quality in the region



Widespread Smoke 
From Multiple 
Fires, Pacific 
Northwest, 2018

Widespread Smoke 
From Multiple Fires, 
California, 2018



SEPT 2018



NOAA, RCP 8.5



‘Overall, the long-term data indicate 
significant increases in both pollen 
loads and pollen season duration over 
time across the pollen collection 
locations...Our analysis also illustrates a 
clear positive correlation between 
recent global warming and an 
increase in the seasonal duration and 
amount of pollen for multiple 
allergenic plant species.’

Lancet Planetary Health, March 2019

Change in # frost-free days



The past five years have been the warmest since records began in the 
late 1800s (NASA, NOAA).  



Extreme Weather Events

• Impacts of floods, droughts, wildfires, hurricanes
o Death
o Physical injury
o Disease
o Mental health impacts
o Population displacement
o Impacts on health systems, population 

health, livelihoods
 Destroy/damage healthcare infrastructure 

and critical medical equipment/supplies, 
interrupt provision of medical care

 Disrupt/damage other critical 
infrastructure

- water and sanitation facilities
- transportation (roads, bridges, transit)
- power/electricity/communication



NOAA: National Centers for Environmental Information 

1980-2018 Year-to-Date United States Billion-Dollar Disaster Event Frequency
Event statistics are added according to the date on which they ended (CPI adjusted)



Extreme Heat

• The leading cause of weather-related deaths in the U.S.
• Average summer temperature in 2016 was 2.2oF greater than 

1986-2005 average, resulting in 12.3 million more Americans 
exposed to extreme heat that year. 

• Exposure to extreme heat can lead to heat exhaustion, life 
threatening heat stroke, and exacerbate chronic lung, heart, 
and kidney diseases.  

• Emerging evidence suggests that hotter temperatures can 
cause pregnancy complications, worsen mental health 
conditions, and increase suicides, amongst other risks. 

Extreme Heat



US Global Change Research Program, GlobalChange.Gov 



“…heat, expressed as humidex, is associated with increased 
hospital admissions. When stratified by age and cause of 
admission, the non-elderly age groups (<85 years) experience 
significant risk for nephritis and nephrotic syndromes, acute 
renal failure, natural heat exposure, chronic obstructive 
pulmonary disease, and asthma hospitalizations”

Rev Environ Health 2015; 30(1): 51–64



These results demonstrate that heat, expressed as humidex, is 
associated with increased mortality on heat days, and that risk 

increases with heat’s intensity



Hamburg, Iowa, March, 2019

Craig, Missouri, March, 2019

Nearly two-thirds of the 
lower 48 states will 
have an elevated risk of 
some flooding and 25 
states could experience 
“major or moderate 
flooding,” according to 
the NOAA.



Paterson. CID; 2018.

; Vaccine preventable diseases

; Tetanus

Health Risks of Flooding Stratified by Time After Event



CDC

“Mosquitoes, ticks and the germs they spread are 
increasing in number and moving into new areas.”
Nine new germs spread by mosquitoes and ticks have 
been discovered or introduced since 2004.



“According to LAC DPH, ‘”in recent years the average number of reported 
cases has doubled to nearly 60 cases per year.” The county has experienced 63 
cases of typhus so far in 2018.”

The Texas health department 
reports 519 cases of typhus in 
2017, more than triple the 
number in 2010. The uptick 
represents the 4th consecutive 
year the number has increased.





Clinical Infectious Diseases 2013;56(6):847–50



Climate change has resulted in significant increases in sea surface 
temperatures in many regions of the US over the past 3 decades. 

These changes have resulted in longer summer seasons and are 
associated with alterations in the quantity, distribution, and 
seasonal windows of bacteria in marine ecosystems, including 
Vibrio species. 

Ann Intern Med. 1 OCT 2019



Change in suitability for pathogenic Vibrio outbreaks 
as a result of changing sea surface temperatures

Global Baltic Region Northeastern US

The 2018 report of The Lancet Countdown on health and climate change



Vibrio Infections in King County, WA



Climate Change and the US Healthcare Sector

• Accounts for nearly 1/10th of U.S. GHG emissions and would rank 
7th in GHG emissions internationally if it were its own country.

• Ranked 2nd in energy use after the food industry; spends about 
$9 billion annually on energy costs.

• Hospitals in the US produce a massive amount of waste (>2.3 
million tons per year). 

• The health care system (particularly hospitals) must adopt 
policies to reduce GHG emissions and prepare for the inevitable 
effects of climate change. 

• By increasing energy efficiency and using renewable energy 
sources, the EPA estimates that 30% of the health care sector's 
energy use could be reduced without compromising care quality.

ACP Position Paper: Climate and Health; 2016.
Solomon. N Engl J Med 2019; 380:209-211



Between 2030 and 2050, climate 
change is expected to cause 
approximately 250,000 additional 
deaths per year, from 
malnutrition, malaria, diarrhea 
and heat stress.

Reducing emissions of GHG 
through better transport, food 
and energy-use choices can result 
in improved health.



Forty years ago, 
scientists from 50 
nations met at the 
First World Climate 
Conference in Geneva 
and agreed that 
alarming trends for 
climate change made 
it urgently necessary 
to act. 

Since then, similar 
alarms have been made 
through the 1992 Rio 
Summit, the 1997 Kyoto 
Protocol, and the 2015 
Paris Agreement, as 
well as scores of other 
global assemblies and 
scientists’ explicit 
warnings of insufficient 
progress (Ripple et al. 
2017). 

Yet greenhouse gas (GHG) emissions are still rapidly rising.



Scientists have a moral obligation to clearly warn humanity of 
any catastrophic threat and to “tell it like it is.” On the basis of 

this obligation…we declare, with more than 11,000 scientist 
signatories from around the world, clearly and unequivocally 

that planet Earth is facing a climate emergency.

05 November 2019





CLIMATE RESILIENCE BUILDS 
COMMUNITY RESILIENCE 



Prioritized Public Health actions per the 
Blueprint for Addressing Climate Change and Health

1 - Build climate and health knowledge and messaging

2 - Increase capacity for assessment, surveillance and 
research to inform public health action and 
emergency response

3 - Engage with community partnerships and capacity 
building

4 - Integrate climate and health into policy and planning



Prioritized Public Health actions per the 
Blueprint for Addressing Climate Change and Health

• Build climate & health literacy and integrate climate & 
health actions into Public Health & King County programs 

• Disseminate and exchange climate & health information 
with communities and partners 

• Develop data indicators and surveillance systems to 
monitor climate-related health impacts and inform timely 
public health actions

• Engage with communities on climate & health planning -
assess vulnerabilities and needs to develop ways to support 
and help strengthen community assets and capacities 

• Build capacity to effectively anticipate, prepare for and 
respond to emerging climate-related health emergencies



Prioritized Public Health actions per the 
Blueprint for Addressing Climate Change and Health

• Collaborate with partners on research opportunities for 
climate, health and equity

• Pursue funding to support community-led education, 
coalition building and community-based actions

• Implement coordinated, community resilience-related 
strategies in our community capacity-building initiatives

• Integrate climate and health considerations into 
transportation & land use planning efforts

• Provide health and equity information for climate change 
planning efforts and climate-related policy & legislative 
decision-making



Questions?



2020 King County Strategic Climate Action Plan Update



King County Strategic Climate Action Plan

Transportation & Land Use
Buildings & Facilities Energy
Green Building
Consumption & Materials Management
 Forests and Agriculture

SECTION 2:  Preparing for Impacts

We work at two scales: Community 

Government Operations

SECTION 1:  Reducing Emissions

2015 SCAP



King County-Cities Climate Collaboration



• Achieving Energy Efficiency and 
Green Building Goals

• Green Direct and State Legislation
• Battery Buses
• Focusing Growth
• One Million Trees 
• Land Conservation Initiative

Results: Reducing Greenhouse Gas Emissions



Results: Climate Preparedness

• Evaluated how heavier rain 
events affect flooding and 
stormwater in King County

• Developed our first Climate 
Change and Public Health 
blueprint for action

• Launched the Puget Sound 
Climate Preparedness 
Collaborative

• Now strengthening land use 
codes to address sea level rise 
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Countywide Emissions Trends



How do we create 
healthy, resilient 
communities as our 
population grows?



Photo by Roger Tabor, USFWS



How will we make plan stronger?

Update technical analysis: 
Where do we have the most 
impact and influence?

Update shared action 
commitments with cities; 
create tools to support city 
action

Integrate and prioritize 
equity throughout the 
process, plan, 
implementation and 
outcomes



2020 King County Strategic Climate Action Plan Update

Emissions Reduction
• Transportation
• Energy
• Green Building
• Waste 

reduction/recycling
• Forests and 

Agriculture

Sustainable & Resilient 
Communities (NEW!)
• Intersectional Issues:  

health, employment, 
housing, food  

• Community driven goals & 
priorities

• Climate Equity Frontline 
Communities Task Force

Preparing for Climate Impacts
Flooding    Sea Level Rise
Salmon      Capital Projects
Wildfire
Stormwater
Public Health
Many Others…

2020 SCAP
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Working with 
Partners, 

Stakeholders 
and 

Communities

Stakeholder 
Engagement & 

Topic Based 
Convenings

Climate & Equity 
Community Task 

Force

Communicating 
Climate Change

Collaborative 
Workshops 

Community 
Presentations 
& Workshops

2020 King County Strategic Climate Action Plan Update



2020 SCAP: Sustainable & 
Resilient Communities

56

Sustainable & Sustainable & 
Resilient 
Frontline 

Communities 
Section

Frontline 
Community-
driven Goals 
& Priorities

Address 
intersectional 

issues, 
equity, & root 

causes

Alignment 
across 

strategic 
initiatives



Climate & Equity 
Community Task 
Force

• Group of community leaders who 
represent frontline communities that 
are disproportionately impacted by 
climate change

• Shaping policy anchored in community 
needs and knowledge, supported by 
long-term community partnerships

• Prioritizing strategies that make 
connections between issues, have co-
benefits, and recognize 
intersectionality and historical 
inequities 

• 26 people from 17 affiliated 
organizations/communities have 
participated in CECT meetings 
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Climate & Health Panel
Climate & Equity Community 

Task Force Members

• Nancy Huizar & Vera Hoang, 
Got Green

• Nourah Yonous, 
African Women’s Business Alliance

• Niesha Fort-Brooks, 
Healthy King County Coalition – Built 
Environment Workgroup; Open Space 
Equity Cabinet; Metro Mobility Cabinet

• Sameth Mell, 
CIRCC; Cambodian American Community 
Council



Questions? 


