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Health Impacts of Climate Change

and what you can do about it
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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.




A World of Agreement: Temperatures are Rising
Global Temperature Anomaly (°C)

"9~ Global temperatures in 2018 were 1.5°F (0.83°C)
warmer than the 1951-1980 mean. Two-thirds of
ns_  the warming has occurred since 1975, at a rate of

roughly 0.15-0.2°C per decade.
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The past five years are, collectively, the warmest years
in the modern record.

NASA 's Goddard Institute for Space Studies



The Culprit: Atmospheric CO2 Over Time

<+—— current level

For centuries, atmospheric carbon dioxide had never been above this line

<+—— 19560 level

400,000 350,000 300,000 250,000 200,000 150,000 100,000 50,000

years before today (0 = 1950)

Global average atmospheric CO2in 2018 was 407.4 PPM (+/- 0.1 ppm).
CO2 levels today are higher than at any point in

: at least the East 800i000 iears. ;

GLOBAL CLIMATE CHANGE
Vital Signs of the Planet
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Children Are Particularly
Vulnerable to Climate Change's
Health Impacts

Global warming is already affecting public health, and efforts to address the problem are
inadequate, a new report says

By Maya Earls, E&E News on November 14, 2019

e 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.

e Older adults would see increasing vulnerability
from extreme heat.




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

Factors that Influence Climate Vulnerability
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Air Po

E
Air pollution and climate change are closely related
The main sources of CO, 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)
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The Seattle Times

Health | Local News | Puget Sound | Weather

Seattle’s dirty air among world’s worst, but relief is
in sight

Originally published August 15, 2018 at 7:10 am | Updated August 15, 2018 at 6:02 pm

= v TheSeattleTimes Local News My Account ¥ | O Search

LOCAL BIZ/TECH SPORTS ENTERTAINMENT LIFE TRAVEL HOMES OPINION | JOBS AUTOS EXPLORE ¥ All Sections
TrafficLab Project Homeless Crime Local Politics Education Eastside Watchdog News Obituaries FYIGuy Westneat Beason

Local News | Weather

Puget Sound air-quality warning: Beware of smoke
from British Columbia fires

Originally published August 13, 2018 at 5:49 pm | Updoted August 14, 2018 at 5:38 pm

[+ Haze obscures the Seottle skyline as seen from Bellevue eariier this month. While the smoke
10f6 may not be as bod this weekend, the Puget Sound Clean Air Agency advises everyone to limit
time spent outdoors. (Ellen M. Banner / The Seottle Times)

Smoke from fires in British Columbia will impact air quality in the King,
Kitsap, Pierce and Snohomish county areas. A southern wind should
push the wildfire smoke out by the end of the week.



Wildfire at the Wildland-Urban Interface
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Weekend lightning, wind spread wildfires across
Washington state

Originally published August 12, 2018 at 4:54 pm | Updated August 14, 2018 at 5:49 am

Almost 9,000 firefighters and support personnel are trying to put out
fires burning across more than 250,000 acres of land in Washington and
Oregon.

Grass Valley Fire, west of Grand Coulee Dam, August 12, 2018 (Almira Fire Dept)
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Seattle-Tacoma Area is One of the Ten Most Polluted

Areas in the Nation, According to 2019 ‘State of the Air’
Report

Wildfires significantly impact air quality in the region

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.
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Alr-quality forecasting for the Pacific Northwest
AIRPACT-5 Dynamic Map SEPT 2018
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Projected Increase in Risk of Very Large Fires by Mid-Century
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Lancet Planetary Health, March 2019 RAGWEED POLLEN COUNTS RISE WITH
INCREASING CARBON DIOXIDE
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Fueled by climate change, extreme weather disasters hit
62 million people in 2018, U.N. says

Doyle Rice, USA TODAY

2018 global temperatiie
the fourth-hoitest ever .

SOURCE: MOSA [ MO

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
Physical injury
Disease
Mental health impacts
Population displacement
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
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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)
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Extreme Heat

* The leading cause of weather-related deaths in the U.S.

* Average summer temperature in 2016 was 2.2°F 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.
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DE GRUYTER Rev Environ Health 2015; 30(1): 51-64

Tania Busch Isaksen*, Michael G. Yost, Elizabeth K. Hom, You Ren, Hilary Lyons
and Richard A. Fenske

Increased hospital admissions associated
with extreme-heat exposure in King County,
Washington, 1990-2010

Abstract: Increased morbidity and mortality have been
associated with extreme heat events, particularly in tem-

risk for nephritis and nephrotic syndromes, acute renal
failure, natural heat exposure, chronic obstructive pulmo-

“...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 dlsease, and asthma hospitalizations”

ne e N g ——— s

admlss.lons per degree increase in humldex abm'e 3.r 4“::
Admissions stratified by cause and age produced statis-
tically significant results with both relative risk and time
series analyses for nephritis and nephrotic syndromes,
acute renal failure, and natural heat exposure hospitali-
zations. This study demonsitrates that heat, expressed as
humidex, is associated with increased hospital admis-
sions. When stratified by age and cause of admission, the
non-elderly age groups (<85 years) experience significant

that higher temperatures, or other indices of the physi-
ologic effect of heat and humidity, are associated with
increased mortality (2-8). Research focused on hospitali-
zation and emergency room visits also found an increased
risk associated with increasing temperatures (9-13).
Studies conducted in the US have shown an increased risk
of hospitalization for diverse conditions like heat stroke
or heat exhaustion (12), acute renal failure (14), diabetes
(15), respiratory (16), and cardiovascular diseases (17, 18).

Intensity and duration of heat events modify the heat’s
effect on montality (4, 8) and morbidity (14). Socio-demo-

Rev Environ Health 2015; 30(1): 51-64



Int J Biometeorol
DOT 10,1007 5004 84-015-1007-9

ORIGINAL PAPER

Increased mortality associated with extreme-heat exposure
in King County, Washington, 1980-2010

Tania Busch Isaksen'+ Richard A. Fenske' « Elizabeth K. Hom'? - You Ren” +

Hilary Lyons® - Michael G. Yost"

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

increases with heat’s intensity

mortality, particulaily in temperate climates. Few epidemio-
logic studies have considered the Pacific Northwest region in
their analyses. This study quantified the historical (May to
September, 1980-2010) heat-mortality relationship in the
most populous Pacific Northwest County, King County,
Washington. A relative risk (RR) analysis was used to explore
the relationship between heat and all-cause mortality on 99th
percentile heat days, while a time series analysis, using a
piece-wise linear model fit, was used to estimate the effect
of heat intensity on mortality, adjusted for temporal trends.
For all ages, all causes, we found a 10 % (1.10 (95 % confi-
dence interval (C1), 1.06, 1.14)) increase in the risk of death on
a heat day versus non-heat day. When considering the inten-
sity effect of heat on all-cause mortality, we found a 1.69 %
(95 % CI, 0.69, 2.70) increase in the risk of death per unit of
humidex above 36.0 °C. Mortality stratified by cause and age
produced statistically significant results using both types of
analyses for: all-cause, non-traumatic, circulatory, cardiovas-
cular, cerebrovascular, and diabetes causes of death. Allcause
mortality was statistically significantly modified by the type of
synoptic weather type. These results demonstrate that heat,
expressed as humidex, is associated with increased mortality
on heat days, and that risk increases with heat’s intensity.

to modify mortality risks, statistically significant increases in
diabetes-related mortality for the 45-64 age group suggests
that underlying health status may contribuie to these nisks.

Keywords Climate change - Extreme heat - Mortality -
Washington State

Introduction

Extreme-heat events have contributed to thousands of deaths
in the USA, Canada, and Europe since the early 1980s (An-
derson and Bell 2009, 2011; Jackson et al. 2010); Baccini et al.
2008; Basu et al. 2008; Naughton 2002; Whitman etal. 1997).
V-, U-, or J-shaped relationships have been identified where
there is a minimum mortality temperature (also called
“threshold” or “turning point) beyond which mortality in-
creases significantly with increasing heat (Baccini et al.
2008; Kim et al. 2006; Cumiero et al. 2002), Studies have also
suggested that the heat-mortality relationship may not be the
same in all locations {Baccini et al. 2008; Curnero et al. 2002).
Curniero et al. 2002 research demonstrated a stronger associ-
ation in mortality risk for northern cities in the USA, at lower
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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.

25 States Are at Risk of Serious Flooding
This Spring, U.S. Forecast Says
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Health Risks of Flooding Stratified by Time After Event

Immediate
Drowning
Trauma
Hypothermia
Electrocution
Carbon monoxide poisoning
Early (<10 d after event)
Cutaneous infection; Tetanus
Aspiration pneumonitis/pneumonia
Viral respiratory infections
Gastroenteritis
Late (>10 d after event)
Leptospirosis
Mosquito-borne illnesses
Cutaneous infection from atypical organisms (fungi, mycobacteria)
Hepatitis A or E virus infection; Vaccine preventable diseases

Mental health disorders, including posttraumatic stress disorder and
depression

Management of chronic disease Paterson. CID; 2018.



Disease cases from infected mosquitoes, ticks, and fleas have tripled in 13 years.

100,000 96,075

“Mosquitoes, ticks and the germs they spread are
90,000 increasing in number and moving into new areas.”
30,000 Nine new germs spread by mosquitoes and ticks have
been discovered or introduced since 2004.
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30,000 27,388

DISEASE CASES IN THE US
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“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.”



INSIDER Q

A deadly fungal infection that spreads through dust is on the

rise in the southwestern US, and scientists warn the north
may be next

Gabby Landsverk Sep 25, 2019, 6:00 AM
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Coccidioidomycosis Acquired in

Nicola Marsden-Haug,' Marcia Goldoft,' Cindy Ralston,? Ajit P. Limaye,*
Jimmy Chua,’ Heather Hill,2 Larry Jecha,” George R. Thompson lII,’ and
Tom Chiller®

'0ffice of Communicable Disease Epidemiology, Washington State Department of
Health, Shoreline, ZCommunicable Disease Program, Benton-Franklin Health
District, and Infectious Diseases Department, Kennewick General Hospital,
Kennewick, and “Division of Allergy and Infectious Diseases, University of
Washington, Seattle, Washington; °Coccidioidomycosis Serology Laboratory,
University of California, Davis; and E‘Mycotic Diseases Branch, Centers for Disease
Control and Prevention, Atlanta, Georgia

Clinical, laboratory, and epidemiologic evidence suggest that
3 individuals with acute coccidioidomycosis were exposed in
Washington State, significantly beyond previously identified
endemic areas. Given the patients’ lack of recent travel, coc-
cidioidomycosis was not suspected, leading to delays in diag-
nosis and appropriate therapy. Clinicians should be aware of
this possibility and consider the diagnosis.

Keywords. Coccidioides; endemic

fungi; Washington

coccidioidomycosis;

Areas Endemic for Coccidioidomycosis

I Highly endemic [l Established endemic [ Suspected endemic

Case 1

A 12-year-old boy developed chest pain on 1 June 2010. Out-
patient chest radiography (CXR) 2 days later was clear. Three
days later, CXR to evaluate worsening chest pain, fever, and
difficulty breathing revealed right lower lobe parenchymal in-
filtrate and pleural effusion. The patient was admitted, pre-
scribed vancomycin and ceftriaxone for pneumonia and
azithromycin for erythema multiforme, then discharged 6

days later on oral amoxicillin/clavulanate.

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



Annals of Internal Medicine

Osservanion: Case REPORT

Vibrio vulnificus Infections From a Previously
Nonendemic Area

Background: Vibrio vulnificus is a gram-negative patho-
gen that lives in brackish, high-salinity waters with surface
temperatures above 13 °C. V vulnificus wound infections oc-
cur through breaks in the skin, and intestinal infections occur
after consumption of seafood. Either route can lead to blood-
stream infections (1). Mortality from wound and bloodstream
infections is high, particularly in patients with immunosup-

nrescion and those with cirrhosis or other iron-overload states

LLETTERS

Patient 3 was a 4é-year-old man with type 2 diabetes,
morbid obesity, and left leg lymphedema who presented with
progressive left leg erythema, pain, swelling, and blistering
lesions 2 days after minor trauma to his leg while crabbing in
the Delaware Bay. His left foot was edematous, erythematous,
and diffusely tender, and his calf was fluctuant with bullae. He
underwent emergent debridement for necrotizing fasciitis,
and his large residual wounds required skin and tissue graft-
ing. Operative cultures grew V vulnificus.

Patient 4 was a 60-year-old man with Parkinson disease
who developed progressively severe right leg swelling and
pain that required a fasciotomy. He developed shock, respi-
ratory failure, and disseminated intravascular coagulation. All

4 distal limhe hecame necrotic and mummified and later re-

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.

cultures grew V vulnificus.

Patient 2 was a 64-year-old man with untreated hepatitis
C who presented with rapidly worsening erythema, pain, and
swelling of his right hand 2 days after cleaning and eating
crabs caught in the Delaware Bay. His hand was severely swol-
len and erythematous with bullous |lesions, and he underwent
emergent fasciotomies for right arm compartment syndrome.
During the third debridement, he developed unstable ventric-
ular tachyeardia and subsequently died. His admission blood
cultures grew V vulnificus.

and treatment regimens are summarized in the Table.
Discussion: Climate change has resulted in significant in-
creases in sea surface temperatures in many regions of the
United States over the past 3 decades (3). These changes
have resulted in longer summer seasons and are associated
with alterations in the quantity, distribution, and seasonal win-
dows of bacteria in marine ecosystems, including Vibrio spe-
cies (3-5). Although reports of V vulnificus infections after ex-
posure in the Chesapeake Bay are not uncommon, reports of
infections from exposure in the cooler Delaware Bay are rare.

Ann Intern Med. 1 OCT 2019




Coastal area suitable forVibrio outbreaks (%)

Change in suitability for pathogenic Vibrio outbreaks
as a result of changing sea surface temperatures
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The 2018 report of The Lancet Countdown on health and climate change
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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
S9 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
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Between 2030%@Rd 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 transp

and energy-use choices can result BEe s
in improved health. Ve

Ten threats to gIobaI' health in 2019




Forty years ago,
scientists from 50
nations met at the
First World Climate

SPECIAL REPORT GLOBAL WARMING

Conference in Geneva BE

and agreed that WORRIED

alarming trends for BE

climate change made WORRIED.

Climate change isn't some vague
future problem—it’s already

it urgently necessary damaging he plaretatan sarming

to act.

pace. Here's how it affects you, your
kids and their kids as well

EARTH AT THE TIPPING POINT
HOW IT THREATENS YOUR HEALTH

HOW CHINA & INDIA GAN HELP
SAVE THE WORLD—OR DESTROY IT

THE CLIMATE CRUSADERS

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.
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World Scientists’ Warning of a Climate Emergency

05 November 2019

WILLIAM J. RIPPLE, CHRISTOPHER WOLF, THOMAS M. NEWSOME, PHOEBE BARNARD, WILLIAM R. MOOMAW,
AND 11,258 SCIENTIST SIGNATORIES FROM 153 COUNTRIES (LIST IN SUPPLEMENTAL FILE S1)

Scientists have a moral obligation

to clearly warn humanity of any

catastrophic threat and to “tell it like

as actual climatic impacts (figure 2).
We use only relevant data sets that are
clear, understandable, systematically

forest loss in Brazil’s Amazon has now
started to increase again (figure 1g).
Consumption of solar and wind energy

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.

and agreed that alarming trends for
climate change made it urgently neces-
sary 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

global scale, because there are many
climate efforts that involve individ-
ual regions and countries. Our vital
signs are designed to be useful to
the public, policymakers, the busi-
ness community, and those working

A much higher carbon fee price is
needed (IPCC 2018, section 2.5.2.1).
Annual fossil fuel subsidies to energy
companies have been fluctuating, and
because of a recent spike, they were
greater than US$400 billion in 2018
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BLUEPRINT

FOR ADDRESSING
CLIMATE CHANGE AND HEALTH

Public Health

Seattle & King County

GUIDANCE FOR

INTEGRATING HEALTH AND EQUITY
INTO CLIMATE CHANGE PLANNING

Climate change 15 a signihcant threat to public health. The primary drivers of our
changing climate are greenhouse gas emissions from industry, transportation,
agriculture and electricity generation. These emissions are causing nsing
temperatures, sea level nse, ocean acidification and precipitation changes, increasing
the potential for more extreme weather events, wildfires, worsening air and water
quality. flooding. and agncultural changes. Health effects from these and other
climactic changes include respiratory and cardiovascular dizsease, injunes and
premature deaths related to heat events and other exireme weather, more widespread
allergy symptoms, changes in the prevalence and geographic distribution of focdborne
and waterborne illnesses and vector borne diseases, and threats to food security and
mental health.

Health-related Chimate Change Impadis

® @

Heat-related Mental health Alr quality
impacts and well-being

R

T X

— ke 4
Water impacts  Food impacts Vector-borne Extreme
diseases waather evenis

Chmate change poses greater nsks to communities already impacted by inequities.
This inciudes communities of color, those who speak a language ather than English,
low-income househelds, immigrants, and refugees. These populations cften reside in
areas with higher health risks, such as near heavy industral pellution, in flood plains,
or in heat iglands {i.e. urban areas that are significantly warmer than surrounding rurzal
areas due to human activities and infrastructure). Other groups at higher nsk of harm
from climate change impacts include cutdoor workers, children, older adults, pregnant
women, those with chronic health conditions, and those experi&ru::ing homelessness.

Cmmemiynmtimdﬂgemksuﬁb better health
d'ﬂlge.We also need to

priornitize Im-a‘-carbnn strategies that benefit public health, such as active transportation,
multi-uze development. and green building.

Public Health

Seattle & King County



CLIMATE RESILIENCE BUILDS
COMMUNITY RESILIENCE

RESILIENT COMMUNITIES...

ONE OF THE MOST CRUCIAL
COMMUNITY RESILIENCE
STRATEGIES IS

_ ..,

to promote
equity and improve
the health outcomes
for those who are

U JITUPU Y 1Y

impacted by
climate change.




Prioritized Public Health actions perthe
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 perthe

Blueprint for Addressing Climate Change and Health

e 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 perthe

Blueprint for Addressing Climate Change and Health

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

e 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
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King County Strategic Climate Action Plan

SECTION 1: Reducing Emissions

» Transportation & Land Use

» Buildings & Facilities Energy

» Green Building

» Consumption & Materials Management

» Forests and Agriculture

SECTION 2: Preparing for Impacts
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King County-Cities Climate Collaboration
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Results: Reducing Greenhouse Gas Emissions

* Achieving Energy Efficiency and
Green Building Goals

* Green Direct and State Legislation

* Battery Buses
* Focusing Growth

e One Million Trees
* Land Conservation Initiative =% _ 29500, 1,000,000
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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




Countywide Emissions Trends

King County GHG Emissions and Population Trends
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How do we create
healthy, resilient
communities as our
population grows?
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How will we make plan stronger?

v’ Update technical analysis:
EQUITY AND SOCIAL JUSTICE
Where do we have the most
impact and influence?

v'Update shared action
commitments with cities;
create tools to support city King County
action

v'Integrate and prioritize
equity throughout the
process, plan,
implementation and
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2020 King County Strategic Climate Action Plan Update

2020 SCAP

wwwww

REDUCING
CARBON
POLLUTION
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“THerNG comont!

Emissions Reduction Sustainable & Resilient Preparing for Climate Impacts
* Transportation Communities (NEW!) Flooding Sea Level Rise
* Energy * Intersectional Issues: Salmon  Capital Projects
* Green Building health, employment, Wildfire
* Waste housing, food Stormwater

reduction/recycling e Community driven goals & Public Health
* Forests and priorities Many Others...

Agriculture e Climate Equity Frontline

Communities Task Force




2020 King County Strategic Climate Action Plan Update

EL CAMBIO CLIMATICO ESTA
AFECTANDO A NUESTRAS
COMUNIDADES LOCALES
) Impacto medioamblental
@ Impacto en la salud

§CIimate
zPreparedness
>Collaborative

KING COuNTy-Cifies

CLIMATE COLLABORATION



2020 SCAP: Sustainable &
Resilient Communities




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




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

e Sameth Mell,

CIRCC; Cambodian American Community
Council




Questions?



Health Impacts of Climate
Change

King County Board of Health
November 215t 2019



Health Impacts of Climate Change

and what you can do about it
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Health Officer, Public Health - Seattle & King County
Professor in Medicine, Division of Allergy & Infectious Diseases,
Adjunct Professor, School of Public Health, University of Washington



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.




A World of Agreement: Temperatures are Rising
Global Temperature Anomaly (°C)

"9~ Global temperatures in 2018 were 1.5°F (0.83°C)
warmer than the 1951-1980 mean. Two-thirds of
ns_  the warming has occurred since 1975, at a rate of

roughly 0.15-0.2°C per decade.

0.0

0.5 - \/\} V \ '\:/ \\\/ NASA Goddard Institute for Space Studies
Berkeley Earth

Japanese Meteorological Agency

-1.0- Met Office Hadley Centre/Climatic Research Unit

[ [ [ [ [ [ [ | [ [ | [ | |
1880 1820 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010

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

NASA 's Goddard Institute for Space Studies



The Culprit: Atmospheric CO2 Over Time

<+—— current level

For centuries, atmospheric carbon dioxide had never been above this line

<+—— 19560 level

400,000 350,000 300,000 250,000 200,000 150,000 100,000 50,000

years before today (0 = 1950)

Global average atmospheric CO2in 2018 was 407.4 PPM (+/- 0.1 ppm).
CO2 levels today are higher than at any point in

: at least the East 800i000 iears. ;

GLOBAL CLIMATE CHANGE
Vital Signs of the Planet




Injuries, fatalities,
mental health impacts

Severe

" Weather
Heat-related illness

and death,
cardiovascular failure

Extreme
Heat

Environ-
mental
Degradation

Forced migration,
civil conflict,
mental health impacts

Water and Food
Supply Impacts

Malnutrition,
diarrheal disease

Asthma,
cardiovascular disease

po|ﬁ::ion Malaria, dengue,

encephalitis, hantavirus,

Rift Valley fever,
Lyme disease,
chikungunya,

West Nile virus

Changes
in Vector

Increasing
Allergens Respiratory

allergies, asthma

Water
Quality Impacts

Cholera,
cryptosporidiosis,
campylobacter, leptospirosis,
harmful algal blooms




SCIENTIFIC
AMERICAN.

CLIMATE

Children Are Particularly
Vulnerable to Climate Change's
Health Impacts

Global warming is already affecting public health, and efforts to address the problem are
inadequate, a new report says

By Maya Earls, E&E News on November 14, 2019

e 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.

e Older adults would see increasing vulnerability
from extreme heat.




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

Factors that Influence Climate Vulnerability

RACISM

LANGUAGE

BARRIERS. @ 'NCOME
ACCESS TO HEALTHCARE

LIVING
HEALTH @ . CONDITIONS
OCCUPATION ® e
LOCATION

URBAN SUSTAINABILITY DIRECTORS NETWORK
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Air Po

E
Air pollution and climate change are closely related
The main sources of CO, 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)
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The Seattle Times

Health | Local News | Puget Sound | Weather

Seattle’s dirty air among world’s worst, but relief is
in sight

Originally published August 15, 2018 at 7:10 am | Updated August 15, 2018 at 6:02 pm

= v TheSeattleTimes Local News My Account ¥ | O Search

LOCAL BIZ/TECH SPORTS ENTERTAINMENT LIFE TRAVEL HOMES OPINION | JOBS AUTOS EXPLORE ¥ All Sections
TrafficLab Project Homeless Crime Local Politics Education Eastside Watchdog News Obituaries FYIGuy Westneat Beason

Local News | Weather

Puget Sound air-quality warning: Beware of smoke
from British Columbia fires

Originally published August 13, 2018 at 5:49 pm | Updoted August 14, 2018 at 5:38 pm

[+ Haze obscures the Seottle skyline as seen from Bellevue eariier this month. While the smoke
10f6 may not be as bod this weekend, the Puget Sound Clean Air Agency advises everyone to limit
time spent outdoors. (Ellen M. Banner / The Seottle Times)

Smoke from fires in British Columbia will impact air quality in the King,
Kitsap, Pierce and Snohomish county areas. A southern wind should
push the wildfire smoke out by the end of the week.



Wildfire at the Wildland-Urban Interface
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Weekend lightning, wind spread wildfires across
Washington state

Originally published August 12, 2018 at 4:54 pm | Updated August 14, 2018 at 5:49 am

Almost 9,000 firefighters and support personnel are trying to put out
fires burning across more than 250,000 acres of land in Washington and
Oregon.

Grass Valley Fire, west of Grand Coulee Dam, August 12, 2018 (Almira Fire Dept)
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Seattle-Tacoma Area is One of the Ten Most Polluted

Areas in the Nation, According to 2019 ‘State of the Air’
Report

Wildfires significantly impact air quality in the region

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.
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Alr-quality forecasting for the Pacific Northwest
AIRPACT-5 Dynamic Map SEPT 2018
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Projected Increase in Risk of Very Large Fires by Mid-Century
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Lancet Planetary Health, March 2019 RAGWEED POLLEN COUNTS RISE WITH
INCREASING CARBON DIOXIDE
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Fueled by climate change, extreme weather disasters hit
62 million people in 2018, U.N. says

Doyle Rice, USA TODAY

2018 global temperatiie
the fourth-hoitest ever .

SOURCE: MOSA [ MO

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
Physical injury
Disease
Mental health impacts
Population displacement
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

O O O O O




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)
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Extreme Heat

* The leading cause of weather-related deaths in the U.S.

* Average summer temperature in 2016 was 2.2°F 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.
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DE GRUYTER Rev Environ Health 2015; 30(1): 51-64

Tania Busch Isaksen*, Michael G. Yost, Elizabeth K. Hom, You Ren, Hilary Lyons
and Richard A. Fenske

Increased hospital admissions associated
with extreme-heat exposure in King County,
Washington, 1990-2010

Abstract: Increased morbidity and mortality have been
associated with extreme heat events, particularly in tem-

risk for nephritis and nephrotic syndromes, acute renal
failure, natural heat exposure, chronic obstructive pulmo-

“...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 dlsease, and asthma hospitalizations”

ne e N g ——— s

admlss.lons per degree increase in humldex abm'e 3.r 4“::
Admissions stratified by cause and age produced statis-
tically significant results with both relative risk and time
series analyses for nephritis and nephrotic syndromes,
acute renal failure, and natural heat exposure hospitali-
zations. This study demonsitrates that heat, expressed as
humidex, is associated with increased hospital admis-
sions. When stratified by age and cause of admission, the
non-elderly age groups (<85 years) experience significant

that higher temperatures, or other indices of the physi-
ologic effect of heat and humidity, are associated with
increased mortality (2-8). Research focused on hospitali-
zation and emergency room visits also found an increased
risk associated with increasing temperatures (9-13).
Studies conducted in the US have shown an increased risk
of hospitalization for diverse conditions like heat stroke
or heat exhaustion (12), acute renal failure (14), diabetes
(15), respiratory (16), and cardiovascular diseases (17, 18).

Intensity and duration of heat events modify the heat’s
effect on montality (4, 8) and morbidity (14). Socio-demo-

Rev Environ Health 2015; 30(1): 51-64



Int J Biometeorol
DOT 10,1007 5004 84-015-1007-9

ORIGINAL PAPER

Increased mortality associated with extreme-heat exposure
in King County, Washington, 1980-2010

Tania Busch Isaksen'+ Richard A. Fenske' « Elizabeth K. Hom'? - You Ren” +

Hilary Lyons® - Michael G. Yost"

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

increases with heat’s intensity

mortality, particulaily in temperate climates. Few epidemio-
logic studies have considered the Pacific Northwest region in
their analyses. This study quantified the historical (May to
September, 1980-2010) heat-mortality relationship in the
most populous Pacific Northwest County, King County,
Washington. A relative risk (RR) analysis was used to explore
the relationship between heat and all-cause mortality on 99th
percentile heat days, while a time series analysis, using a
piece-wise linear model fit, was used to estimate the effect
of heat intensity on mortality, adjusted for temporal trends.
For all ages, all causes, we found a 10 % (1.10 (95 % confi-
dence interval (C1), 1.06, 1.14)) increase in the risk of death on
a heat day versus non-heat day. When considering the inten-
sity effect of heat on all-cause mortality, we found a 1.69 %
(95 % CI, 0.69, 2.70) increase in the risk of death per unit of
humidex above 36.0 °C. Mortality stratified by cause and age
produced statistically significant results using both types of
analyses for: all-cause, non-traumatic, circulatory, cardiovas-
cular, cerebrovascular, and diabetes causes of death. Allcause
mortality was statistically significantly modified by the type of
synoptic weather type. These results demonstrate that heat,
expressed as humidex, is associated with increased mortality
on heat days, and that risk increases with heat’s intensity.

to modify mortality risks, statistically significant increases in
diabetes-related mortality for the 45-64 age group suggests
that underlying health status may contribuie to these nisks.

Keywords Climate change - Extreme heat - Mortality -
Washington State

Introduction

Extreme-heat events have contributed to thousands of deaths
in the USA, Canada, and Europe since the early 1980s (An-
derson and Bell 2009, 2011; Jackson et al. 2010); Baccini et al.
2008; Basu et al. 2008; Naughton 2002; Whitman etal. 1997).
V-, U-, or J-shaped relationships have been identified where
there is a minimum mortality temperature (also called
“threshold” or “turning point) beyond which mortality in-
creases significantly with increasing heat (Baccini et al.
2008; Kim et al. 2006; Cumiero et al. 2002), Studies have also
suggested that the heat-mortality relationship may not be the
same in all locations {Baccini et al. 2008; Curnero et al. 2002).
Curniero et al. 2002 research demonstrated a stronger associ-
ation in mortality risk for northern cities in the USA, at lower



€he New AJork Times

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.

25 States Are at Risk of Serious Flooding
This Spring, U.S. Forecast Says
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Health Risks of Flooding Stratified by Time After Event

Immediate
Drowning
Trauma
Hypothermia
Electrocution
Carbon monoxide poisoning
Early (<10 d after event)
Cutaneous infection; Tetanus
Aspiration pneumonitis/pneumonia
Viral respiratory infections
Gastroenteritis
Late (>10 d after event)
Leptospirosis
Mosquito-borne illnesses
Cutaneous infection from atypical organisms (fungi, mycobacteria)
Hepatitis A or E virus infection; Vaccine preventable diseases

Mental health disorders, including posttraumatic stress disorder and
depression

Management of chronic disease Paterson. CID; 2018.



Disease cases from infected mosquitoes, ticks, and fleas have tripled in 13 years.

100,000 96,075

“Mosquitoes, ticks and the germs they spread are
90,000 increasing in number and moving into new areas.”
30,000 Nine new germs spread by mosquitoes and ticks have
been discovered or introduced since 2004.
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30,000 27,388

DISEASE CASES IN THE US
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Typ?us, OT::CE t}}l(:ugh%‘eradicated, reports 519 cases of typhus in
?011 mU?S ”0 SPI Me m €xas 2017, more than triple the
3 T | ~ number in 2010. The uptick
S _— .
i - represents the 4th consecutive

year the number has increased.
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“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.”



INSIDER Q

A deadly fungal infection that spreads through dust is on the

rise in the southwestern US, and scientists warn the north
may be next

Gabby Landsverk Sep 25, 2019, 6:00 AM
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Coccidioidomycosis Acquired in

Nicola Marsden-Haug,' Marcia Goldoft,' Cindy Ralston,? Ajit P. Limaye,*
Jimmy Chua,’ Heather Hill,2 Larry Jecha,” George R. Thompson lII,’ and
Tom Chiller®

'0ffice of Communicable Disease Epidemiology, Washington State Department of
Health, Shoreline, ZCommunicable Disease Program, Benton-Franklin Health
District, and Infectious Diseases Department, Kennewick General Hospital,
Kennewick, and “Division of Allergy and Infectious Diseases, University of
Washington, Seattle, Washington; °Coccidioidomycosis Serology Laboratory,
University of California, Davis; and E‘Mycotic Diseases Branch, Centers for Disease
Control and Prevention, Atlanta, Georgia

Clinical, laboratory, and epidemiologic evidence suggest that
3 individuals with acute coccidioidomycosis were exposed in
Washington State, significantly beyond previously identified
endemic areas. Given the patients’ lack of recent travel, coc-
cidioidomycosis was not suspected, leading to delays in diag-
nosis and appropriate therapy. Clinicians should be aware of
this possibility and consider the diagnosis.

Keywords. Coccidioides; endemic

fungi; Washington

coccidioidomycosis;

Areas Endemic for Coccidioidomycosis

I Highly endemic [l Established endemic [ Suspected endemic

Case 1

A 12-year-old boy developed chest pain on 1 June 2010. Out-
patient chest radiography (CXR) 2 days later was clear. Three
days later, CXR to evaluate worsening chest pain, fever, and
difficulty breathing revealed right lower lobe parenchymal in-
filtrate and pleural effusion. The patient was admitted, pre-
scribed vancomycin and ceftriaxone for pneumonia and
azithromycin for erythema multiforme, then discharged 6

days later on oral amoxicillin/clavulanate.

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



Annals of Internal Medicine

Osservanion: Case REPORT

Vibrio vulnificus Infections From a Previously
Nonendemic Area

Background: Vibrio vulnificus is a gram-negative patho-
gen that lives in brackish, high-salinity waters with surface
temperatures above 13 °C. V vulnificus wound infections oc-
cur through breaks in the skin, and intestinal infections occur
after consumption of seafood. Either route can lead to blood-
stream infections (1). Mortality from wound and bloodstream
infections is high, particularly in patients with immunosup-

nrescion and those with cirrhosis or other iron-overload states

LLETTERS

Patient 3 was a 4é-year-old man with type 2 diabetes,
morbid obesity, and left leg lymphedema who presented with
progressive left leg erythema, pain, swelling, and blistering
lesions 2 days after minor trauma to his leg while crabbing in
the Delaware Bay. His left foot was edematous, erythematous,
and diffusely tender, and his calf was fluctuant with bullae. He
underwent emergent debridement for necrotizing fasciitis,
and his large residual wounds required skin and tissue graft-
ing. Operative cultures grew V vulnificus.

Patient 4 was a 60-year-old man with Parkinson disease
who developed progressively severe right leg swelling and
pain that required a fasciotomy. He developed shock, respi-
ratory failure, and disseminated intravascular coagulation. All

4 distal limhe hecame necrotic and mummified and later re-

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.

cultures grew V vulnificus.

Patient 2 was a 64-year-old man with untreated hepatitis
C who presented with rapidly worsening erythema, pain, and
swelling of his right hand 2 days after cleaning and eating
crabs caught in the Delaware Bay. His hand was severely swol-
len and erythematous with bullous |lesions, and he underwent
emergent fasciotomies for right arm compartment syndrome.
During the third debridement, he developed unstable ventric-
ular tachyeardia and subsequently died. His admission blood
cultures grew V vulnificus.

and treatment regimens are summarized in the Table.
Discussion: Climate change has resulted in significant in-
creases in sea surface temperatures in many regions of the
United States over the past 3 decades (3). These changes
have resulted in longer summer seasons and are associated
with alterations in the quantity, distribution, and seasonal win-
dows of bacteria in marine ecosystems, including Vibrio spe-
cies (3-5). Although reports of V vulnificus infections after ex-
posure in the Chesapeake Bay are not uncommon, reports of
infections from exposure in the cooler Delaware Bay are rare.

Ann Intern Med. 1 OCT 2019




Coastal area suitable forVibrio outbreaks (%)

Change in suitability for pathogenic Vibrio outbreaks
as a result of changing sea surface temperatures
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The 2018 report of The Lancet Countdown on health and climate change
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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
S9 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
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Between 2030%@Rd 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 transp

and energy-use choices can result BEe s
in improved health. Ve

Ten threats to gIobaI' health in 2019




Forty years ago,
scientists from 50
nations met at the
First World Climate

SPECIAL REPORT GLOBAL WARMING

Conference in Geneva BE

and agreed that WORRIED

alarming trends for BE

climate change made WORRIED.

Climate change isn't some vague
future problem—it’s already

it urgently necessary damaging he plaretatan sarming

to act.

pace. Here's how it affects you, your
kids and their kids as well

EARTH AT THE TIPPING POINT
HOW IT THREATENS YOUR HEALTH

HOW CHINA & INDIA GAN HELP
SAVE THE WORLD—OR DESTROY IT

THE CLIMATE CRUSADERS

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.
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World Scientists’ Warning of a Climate Emergency

05 November 2019

WILLIAM J. RIPPLE, CHRISTOPHER WOLF, THOMAS M. NEWSOME, PHOEBE BARNARD, WILLIAM R. MOOMAW,
AND 11,258 SCIENTIST SIGNATORIES FROM 153 COUNTRIES (LIST IN SUPPLEMENTAL FILE S1)

Scientists have a moral obligation

to clearly warn humanity of any

catastrophic threat and to “tell it like

as actual climatic impacts (figure 2).
We use only relevant data sets that are
clear, understandable, systematically

forest loss in Brazil’s Amazon has now
started to increase again (figure 1g).
Consumption of solar and wind energy

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.

and agreed that alarming trends for
climate change made it urgently neces-
sary 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

global scale, because there are many
climate efforts that involve individ-
ual regions and countries. Our vital
signs are designed to be useful to
the public, policymakers, the busi-
ness community, and those working

A much higher carbon fee price is
needed (IPCC 2018, section 2.5.2.1).
Annual fossil fuel subsidies to energy
companies have been fluctuating, and
because of a recent spike, they were
greater than US$400 billion in 2018

-9[0IB-22UBAPE/32USI2S0Iq/Wo dnoojwapeoe;/:sdiy woJ) papeojumod



BLUEPRINT

FOR ADDRESSING
CLIMATE CHANGE AND HEALTH

Public Health

Seattle & King County

GUIDANCE FOR

INTEGRATING HEALTH AND EQUITY
INTO CLIMATE CHANGE PLANNING

Climate change 15 a signihcant threat to public health. The primary drivers of our
changing climate are greenhouse gas emissions from industry, transportation,
agriculture and electricity generation. These emissions are causing nsing
temperatures, sea level nse, ocean acidification and precipitation changes, increasing
the potential for more extreme weather events, wildfires, worsening air and water
quality. flooding. and agncultural changes. Health effects from these and other
climactic changes include respiratory and cardiovascular dizsease, injunes and
premature deaths related to heat events and other exireme weather, more widespread
allergy symptoms, changes in the prevalence and geographic distribution of focdborne
and waterborne illnesses and vector borne diseases, and threats to food security and
mental health.

Health-related Chimate Change Impadis

® @

Heat-related Mental health Alr quality
impacts and well-being

R

T X

— ke 4
Water impacts  Food impacts Vector-borne Extreme
diseases waather evenis

Chmate change poses greater nsks to communities already impacted by inequities.
This inciudes communities of color, those who speak a language ather than English,
low-income househelds, immigrants, and refugees. These populations cften reside in
areas with higher health risks, such as near heavy industral pellution, in flood plains,
or in heat iglands {i.e. urban areas that are significantly warmer than surrounding rurzal
areas due to human activities and infrastructure). Other groups at higher nsk of harm
from climate change impacts include cutdoor workers, children, older adults, pregnant
women, those with chronic health conditions, and those experi&ru::ing homelessness.

Cmmemiynmtimdﬂgemksuﬁb better health
d'ﬂlge.We also need to

priornitize Im-a‘-carbnn strategies that benefit public health, such as active transportation,
multi-uze development. and green building.

Public Health

Seattle & King County



CLIMATE RESILIENCE BUILDS
COMMUNITY RESILIENCE

RESILIENT COMMUNITIES...

ONE OF THE MOST CRUCIAL
COMMUNITY RESILIENCE
STRATEGIES IS

_ ..,

to promote
equity and improve
the health outcomes
for those who are

U JITUPU Y 1Y

impacted by
climate change.




Prioritized Public Health actions perthe
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 perthe

Blueprint for Addressing Climate Change and Health

e 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 perthe

Blueprint for Addressing Climate Change and Health

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

e 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

s 0.4

REDUCE
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King County Strategic Climate Action Plan

SECTION 1: Reducing Emissions

» Transportation & Land Use

» Buildings & Facilities Energy

» Green Building

» Consumption & Materials Management

» Forests and Agriculture

SECTION 2: Preparing for Impacts
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King County-Cities Climate Collaboration
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Results: Reducing Greenhouse Gas Emissions

* Achieving Energy Efficiency and
Green Building Goals

* Green Direct and State Legislation

* Battery Buses
* Focusing Growth

e One Million Trees
* Land Conservation Initiative =% _ 29500, 1,000,000
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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




Countywide Emissions Trends

King County GHG Emissions and Population Trends
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How do we create
healthy, resilient
communities as our
population grows?

i

>

22

| \IATE.

SV B

2 /| AV TANAVAN
=B,



— REGIONAL____

- TRAILS

IN KING COUNTY




How will we make plan stronger?

v’ Update technical analysis:
EQUITY AND SOCIAL JUSTICE
Where do we have the most
impact and influence?

v'Update shared action
commitments with cities;
create tools to support city King County
action

v'Integrate and prioritize
equity throughout the
process, plan,
implementation and
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2020 King County Strategic Climate Action Plan Update

2020 SCAP

wwwww

REDUCING
CARBON
POLLUTION
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“THerNG comont!

Emissions Reduction Sustainable & Resilient Preparing for Climate Impacts
* Transportation Communities (NEW!) Flooding Sea Level Rise
* Energy * Intersectional Issues: Salmon  Capital Projects
* Green Building health, employment, Wildfire
* Waste housing, food Stormwater

reduction/recycling e Community driven goals & Public Health
* Forests and priorities Many Others...

Agriculture e Climate Equity Frontline

Communities Task Force




2020 King County Strategic Climate Action Plan Update

EL CAMBIO CLIMATICO ESTA
AFECTANDO A NUESTRAS
COMUNIDADES LOCALES
) Impacto medioamblental
@ Impacto en la salud

§CIimate
zPreparedness
>Collaborative

KING COuNTy-Cifies

CLIMATE COLLABORATION



2020 SCAP: Sustainable &
Resilient Communities




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




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

e Sameth Mell,

CIRCC; Cambodian American Community
Council




Questions?



Health Impacts of Climate
Change

King County Board of Health
November 215t 2019



Health Impacts of Climate Change

and what you can do about it
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Health Officer, Public Health - Seattle & King County
Professor in Medicine, Division of Allergy & Infectious Diseases,
Adjunct Professor, School of Public Health, University of Washington



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.




A World of Agreement: Temperatures are Rising
Global Temperature Anomaly (°C)

"9~ Global temperatures in 2018 were 1.5°F (0.83°C)
warmer than the 1951-1980 mean. Two-thirds of
ns_  the warming has occurred since 1975, at a rate of

roughly 0.15-0.2°C per decade.

0.0

0.5 - \/\} V \ '\:/ \\\/ NASA Goddard Institute for Space Studies
Berkeley Earth

Japanese Meteorological Agency

-1.0- Met Office Hadley Centre/Climatic Research Unit
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The past five years are, collectively, the warmest years
in the modern record.

NASA 's Goddard Institute for Space Studies



The Culprit: Atmospheric CO2 Over Time

<+—— current level

For centuries, atmospheric carbon dioxide had never been above this line

<+—— 19560 level

400,000 350,000 300,000 250,000 200,000 150,000 100,000 50,000

years before today (0 = 1950)

Global average atmospheric CO2in 2018 was 407.4 PPM (+/- 0.1 ppm).
CO2 levels today are higher than at any point in

: at least the East 800i000 iears. ;

GLOBAL CLIMATE CHANGE
Vital Signs of the Planet




Injuries, fatalities,
mental health impacts

Severe

" Weather
Heat-related illness

and death,
cardiovascular failure

Extreme
Heat

Environ-
mental
Degradation

Forced migration,
civil conflict,
mental health impacts

Water and Food
Supply Impacts

Malnutrition,
diarrheal disease

Asthma,
cardiovascular disease

po|ﬁ::ion Malaria, dengue,

encephalitis, hantavirus,

Rift Valley fever,
Lyme disease,
chikungunya,

West Nile virus

Changes
in Vector

Increasing
Allergens Respiratory

allergies, asthma

Water
Quality Impacts

Cholera,
cryptosporidiosis,
campylobacter, leptospirosis,
harmful algal blooms
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CLIMATE

Children Are Particularly
Vulnerable to Climate Change's
Health Impacts

Global warming is already affecting public health, and efforts to address the problem are
inadequate, a new report says

By Maya Earls, E&E News on November 14, 2019

e 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.

e Older adults would see increasing vulnerability
from extreme heat.




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

Factors that Influence Climate Vulnerability

RACISM

LANGUAGE

BARRIERS. @ 'NCOME
ACCESS TO HEALTHCARE

LIVING
HEALTH @ . CONDITIONS
OCCUPATION ® e
LOCATION

URBAN SUSTAINABILITY DIRECTORS NETWORK
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Air Po

E
Air pollution and climate change are closely related
The main sources of CO, 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)
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The Seattle Times

Health | Local News | Puget Sound | Weather

Seattle’s dirty air among world’s worst, but relief is
in sight

Originally published August 15, 2018 at 7:10 am | Updated August 15, 2018 at 6:02 pm

= v TheSeattleTimes Local News My Account ¥ | O Search

LOCAL BIZ/TECH SPORTS ENTERTAINMENT LIFE TRAVEL HOMES OPINION | JOBS AUTOS EXPLORE ¥ All Sections
TrafficLab Project Homeless Crime Local Politics Education Eastside Watchdog News Obituaries FYIGuy Westneat Beason

Local News | Weather

Puget Sound air-quality warning: Beware of smoke
from British Columbia fires

Originally published August 13, 2018 at 5:49 pm | Updoted August 14, 2018 at 5:38 pm

[+ Haze obscures the Seottle skyline as seen from Bellevue eariier this month. While the smoke
10f6 may not be as bod this weekend, the Puget Sound Clean Air Agency advises everyone to limit
time spent outdoors. (Ellen M. Banner / The Seottle Times)

Smoke from fires in British Columbia will impact air quality in the King,
Kitsap, Pierce and Snohomish county areas. A southern wind should
push the wildfire smoke out by the end of the week.



Wildfire at the Wildland-Urban Interface
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Weekend lightning, wind spread wildfires across
Washington state

Originally published August 12, 2018 at 4:54 pm | Updated August 14, 2018 at 5:49 am

Almost 9,000 firefighters and support personnel are trying to put out
fires burning across more than 250,000 acres of land in Washington and
Oregon.

Grass Valley Fire, west of Grand Coulee Dam, August 12, 2018 (Almira Fire Dept)
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Seattle-Tacoma Area is One of the Ten Most Polluted

Areas in the Nation, According to 2019 ‘State of the Air’
Report

Wildfires significantly impact air quality in the region

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.
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Alr-quality forecasting for the Pacific Northwest
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Lancet Planetary Health, March 2019 RAGWEED POLLEN COUNTS RISE WITH
INCREASING CARBON DIOXIDE
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Fueled by climate change, extreme weather disasters hit
62 million people in 2018, U.N. says

Doyle Rice, USA TODAY

2018 global temperatiie
the fourth-hoitest ever .

SOURCE: MOSA [ MO

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
Physical injury
Disease
Mental health impacts
Population displacement
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

O O O O O




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)
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Extreme Heat

* The leading cause of weather-related deaths in the U.S.

* Average summer temperature in 2016 was 2.2°F 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.



Average number of heat waves

Heat wave season

[per year]

(days]

—_

70

60

50

40

30

20

10

Heat Wave Characteristics in 50 Large U.S. Cities, 1961-2017

1960s

1970s

1980s

1990s

2000s

<2
e >2-4
b @
>4-6
- @ :>6-8
’ @
A @ Not statistically
il '|" significant

2010s

1960s

1970s

1980s

1990s

2000s

@
&}
. ® ‘@ .... f ® >40-60
(] ® o () @ >60-20
® PY ® @ @ -«
® ® Not statistically
‘=. ® ® ‘I"l' ; significant
®* O

2010s

Heat Wave Frequency

Change in
number

of heat waves
per year

o ©
Heat Wave Season Length

Change in length
of season, in days

<20

®
g >20- 40

@
o ©
US Global Change Research Program, GlobalChange.Gov



DE GRUYTER Rev Environ Health 2015; 30(1): 51-64

Tania Busch Isaksen*, Michael G. Yost, Elizabeth K. Hom, You Ren, Hilary Lyons
and Richard A. Fenske

Increased hospital admissions associated
with extreme-heat exposure in King County,
Washington, 1990-2010

Abstract: Increased morbidity and mortality have been
associated with extreme heat events, particularly in tem-

risk for nephritis and nephrotic syndromes, acute renal
failure, natural heat exposure, chronic obstructive pulmo-

“...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 dlsease, and asthma hospitalizations”

ne e N g ——— s

admlss.lons per degree increase in humldex abm'e 3.r 4“::
Admissions stratified by cause and age produced statis-
tically significant results with both relative risk and time
series analyses for nephritis and nephrotic syndromes,
acute renal failure, and natural heat exposure hospitali-
zations. This study demonsitrates that heat, expressed as
humidex, is associated with increased hospital admis-
sions. When stratified by age and cause of admission, the
non-elderly age groups (<85 years) experience significant

that higher temperatures, or other indices of the physi-
ologic effect of heat and humidity, are associated with
increased mortality (2-8). Research focused on hospitali-
zation and emergency room visits also found an increased
risk associated with increasing temperatures (9-13).
Studies conducted in the US have shown an increased risk
of hospitalization for diverse conditions like heat stroke
or heat exhaustion (12), acute renal failure (14), diabetes
(15), respiratory (16), and cardiovascular diseases (17, 18).

Intensity and duration of heat events modify the heat’s
effect on montality (4, 8) and morbidity (14). Socio-demo-

Rev Environ Health 2015; 30(1): 51-64
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Increased mortality associated with extreme-heat exposure
in King County, Washington, 1980-2010

Tania Busch Isaksen'+ Richard A. Fenske' « Elizabeth K. Hom'? - You Ren” +

Hilary Lyons® - Michael G. Yost"

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

increases with heat’s intensity

mortality, particulaily in temperate climates. Few epidemio-
logic studies have considered the Pacific Northwest region in
their analyses. This study quantified the historical (May to
September, 1980-2010) heat-mortality relationship in the
most populous Pacific Northwest County, King County,
Washington. A relative risk (RR) analysis was used to explore
the relationship between heat and all-cause mortality on 99th
percentile heat days, while a time series analysis, using a
piece-wise linear model fit, was used to estimate the effect
of heat intensity on mortality, adjusted for temporal trends.
For all ages, all causes, we found a 10 % (1.10 (95 % confi-
dence interval (C1), 1.06, 1.14)) increase in the risk of death on
a heat day versus non-heat day. When considering the inten-
sity effect of heat on all-cause mortality, we found a 1.69 %
(95 % CI, 0.69, 2.70) increase in the risk of death per unit of
humidex above 36.0 °C. Mortality stratified by cause and age
produced statistically significant results using both types of
analyses for: all-cause, non-traumatic, circulatory, cardiovas-
cular, cerebrovascular, and diabetes causes of death. Allcause
mortality was statistically significantly modified by the type of
synoptic weather type. These results demonstrate that heat,
expressed as humidex, is associated with increased mortality
on heat days, and that risk increases with heat’s intensity.

to modify mortality risks, statistically significant increases in
diabetes-related mortality for the 45-64 age group suggests
that underlying health status may contribuie to these nisks.

Keywords Climate change - Extreme heat - Mortality -
Washington State

Introduction

Extreme-heat events have contributed to thousands of deaths
in the USA, Canada, and Europe since the early 1980s (An-
derson and Bell 2009, 2011; Jackson et al. 2010); Baccini et al.
2008; Basu et al. 2008; Naughton 2002; Whitman etal. 1997).
V-, U-, or J-shaped relationships have been identified where
there is a minimum mortality temperature (also called
“threshold” or “turning point) beyond which mortality in-
creases significantly with increasing heat (Baccini et al.
2008; Kim et al. 2006; Cumiero et al. 2002), Studies have also
suggested that the heat-mortality relationship may not be the
same in all locations {Baccini et al. 2008; Curnero et al. 2002).
Curniero et al. 2002 research demonstrated a stronger associ-
ation in mortality risk for northern cities in the USA, at lower



€he New AJork Times

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.

25 States Are at Risk of Serious Flooding
This Spring, U.S. Forecast Says
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Health Risks of Flooding Stratified by Time After Event

Immediate
Drowning
Trauma
Hypothermia
Electrocution
Carbon monoxide poisoning
Early (<10 d after event)
Cutaneous infection; Tetanus
Aspiration pneumonitis/pneumonia
Viral respiratory infections
Gastroenteritis
Late (>10 d after event)
Leptospirosis
Mosquito-borne illnesses
Cutaneous infection from atypical organisms (fungi, mycobacteria)
Hepatitis A or E virus infection; Vaccine preventable diseases

Mental health disorders, including posttraumatic stress disorder and
depression

Management of chronic disease Paterson. CID; 2018.



Disease cases from infected mosquitoes, ticks, and fleas have tripled in 13 years.

100,000 96,075

“Mosquitoes, ticks and the germs they spread are
90,000 increasing in number and moving into new areas.”
30,000 Nine new germs spread by mosquitoes and ticks have
been discovered or introduced since 2004.
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DISEASE CASES IN THE US
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Typ?us, OT::CE t}}l(:ugh%‘eradicated, reports 519 cases of typhus in
?011 mU?S ”0 SPI Me m €xas 2017, more than triple the
3 T | ~ number in 2010. The uptick
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year the number has increased.
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“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.”



INSIDER Q

A deadly fungal infection that spreads through dust is on the

rise in the southwestern US, and scientists warn the north
may be next

Gabby Landsverk Sep 25, 2019, 6:00 AM
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Coccidioidomycosis Acquired in

Nicola Marsden-Haug,' Marcia Goldoft,' Cindy Ralston,? Ajit P. Limaye,*
Jimmy Chua,’ Heather Hill,2 Larry Jecha,” George R. Thompson lII,’ and
Tom Chiller®

'0ffice of Communicable Disease Epidemiology, Washington State Department of
Health, Shoreline, ZCommunicable Disease Program, Benton-Franklin Health
District, and Infectious Diseases Department, Kennewick General Hospital,
Kennewick, and “Division of Allergy and Infectious Diseases, University of
Washington, Seattle, Washington; °Coccidioidomycosis Serology Laboratory,
University of California, Davis; and E‘Mycotic Diseases Branch, Centers for Disease
Control and Prevention, Atlanta, Georgia

Clinical, laboratory, and epidemiologic evidence suggest that
3 individuals with acute coccidioidomycosis were exposed in
Washington State, significantly beyond previously identified
endemic areas. Given the patients’ lack of recent travel, coc-
cidioidomycosis was not suspected, leading to delays in diag-
nosis and appropriate therapy. Clinicians should be aware of
this possibility and consider the diagnosis.

Keywords. Coccidioides; endemic

fungi; Washington

coccidioidomycosis;

Areas Endemic for Coccidioidomycosis

I Highly endemic [l Established endemic [ Suspected endemic

Case 1

A 12-year-old boy developed chest pain on 1 June 2010. Out-
patient chest radiography (CXR) 2 days later was clear. Three
days later, CXR to evaluate worsening chest pain, fever, and
difficulty breathing revealed right lower lobe parenchymal in-
filtrate and pleural effusion. The patient was admitted, pre-
scribed vancomycin and ceftriaxone for pneumonia and
azithromycin for erythema multiforme, then discharged 6

days later on oral amoxicillin/clavulanate.

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



Annals of Internal Medicine

Osservanion: Case REPORT

Vibrio vulnificus Infections From a Previously
Nonendemic Area

Background: Vibrio vulnificus is a gram-negative patho-
gen that lives in brackish, high-salinity waters with surface
temperatures above 13 °C. V vulnificus wound infections oc-
cur through breaks in the skin, and intestinal infections occur
after consumption of seafood. Either route can lead to blood-
stream infections (1). Mortality from wound and bloodstream
infections is high, particularly in patients with immunosup-

nrescion and those with cirrhosis or other iron-overload states

LLETTERS

Patient 3 was a 4é-year-old man with type 2 diabetes,
morbid obesity, and left leg lymphedema who presented with
progressive left leg erythema, pain, swelling, and blistering
lesions 2 days after minor trauma to his leg while crabbing in
the Delaware Bay. His left foot was edematous, erythematous,
and diffusely tender, and his calf was fluctuant with bullae. He
underwent emergent debridement for necrotizing fasciitis,
and his large residual wounds required skin and tissue graft-
ing. Operative cultures grew V vulnificus.

Patient 4 was a 60-year-old man with Parkinson disease
who developed progressively severe right leg swelling and
pain that required a fasciotomy. He developed shock, respi-
ratory failure, and disseminated intravascular coagulation. All

4 distal limhe hecame necrotic and mummified and later re-

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.

cultures grew V vulnificus.

Patient 2 was a 64-year-old man with untreated hepatitis
C who presented with rapidly worsening erythema, pain, and
swelling of his right hand 2 days after cleaning and eating
crabs caught in the Delaware Bay. His hand was severely swol-
len and erythematous with bullous |lesions, and he underwent
emergent fasciotomies for right arm compartment syndrome.
During the third debridement, he developed unstable ventric-
ular tachyeardia and subsequently died. His admission blood
cultures grew V vulnificus.

and treatment regimens are summarized in the Table.
Discussion: Climate change has resulted in significant in-
creases in sea surface temperatures in many regions of the
United States over the past 3 decades (3). These changes
have resulted in longer summer seasons and are associated
with alterations in the quantity, distribution, and seasonal win-
dows of bacteria in marine ecosystems, including Vibrio spe-
cies (3-5). Although reports of V vulnificus infections after ex-
posure in the Chesapeake Bay are not uncommon, reports of
infections from exposure in the cooler Delaware Bay are rare.

Ann Intern Med. 1 OCT 2019




Coastal area suitable forVibrio outbreaks (%)

Change in suitability for pathogenic Vibrio outbreaks
as a result of changing sea surface temperatures
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The 2018 report of The Lancet Countdown on health and climate change
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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
S9 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
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Between 2030%@Rd 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 transp

and energy-use choices can result BEe s
in improved health. Ve

Ten threats to gIobaI' health in 2019




Forty years ago,
scientists from 50
nations met at the
First World Climate

SPECIAL REPORT GLOBAL WARMING

Conference in Geneva BE

and agreed that WORRIED

alarming trends for BE

climate change made WORRIED.

Climate change isn't some vague
future problem—it’s already

it urgently necessary damaging he plaretatan sarming

to act.

pace. Here's how it affects you, your
kids and their kids as well

EARTH AT THE TIPPING POINT
HOW IT THREATENS YOUR HEALTH

HOW CHINA & INDIA GAN HELP
SAVE THE WORLD—OR DESTROY IT

THE CLIMATE CRUSADERS

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.
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World Scientists’ Warning of a Climate Emergency

05 November 2019

WILLIAM J. RIPPLE, CHRISTOPHER WOLF, THOMAS M. NEWSOME, PHOEBE BARNARD, WILLIAM R. MOOMAW,
AND 11,258 SCIENTIST SIGNATORIES FROM 153 COUNTRIES (LIST IN SUPPLEMENTAL FILE S1)

Scientists have a moral obligation

to clearly warn humanity of any

catastrophic threat and to “tell it like

as actual climatic impacts (figure 2).
We use only relevant data sets that are
clear, understandable, systematically

forest loss in Brazil’s Amazon has now
started to increase again (figure 1g).
Consumption of solar and wind energy

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.

and agreed that alarming trends for
climate change made it urgently neces-
sary 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

global scale, because there are many
climate efforts that involve individ-
ual regions and countries. Our vital
signs are designed to be useful to
the public, policymakers, the busi-
ness community, and those working

A much higher carbon fee price is
needed (IPCC 2018, section 2.5.2.1).
Annual fossil fuel subsidies to energy
companies have been fluctuating, and
because of a recent spike, they were
greater than US$400 billion in 2018
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BLUEPRINT

FOR ADDRESSING
CLIMATE CHANGE AND HEALTH

Public Health

Seattle & King County

GUIDANCE FOR

INTEGRATING HEALTH AND EQUITY
INTO CLIMATE CHANGE PLANNING

Climate change 15 a signihcant threat to public health. The primary drivers of our
changing climate are greenhouse gas emissions from industry, transportation,
agriculture and electricity generation. These emissions are causing nsing
temperatures, sea level nse, ocean acidification and precipitation changes, increasing
the potential for more extreme weather events, wildfires, worsening air and water
quality. flooding. and agncultural changes. Health effects from these and other
climactic changes include respiratory and cardiovascular dizsease, injunes and
premature deaths related to heat events and other exireme weather, more widespread
allergy symptoms, changes in the prevalence and geographic distribution of focdborne
and waterborne illnesses and vector borne diseases, and threats to food security and
mental health.

Health-related Chimate Change Impadis

® @

Heat-related Mental health Alr quality
impacts and well-being

R

T X

— ke 4
Water impacts  Food impacts Vector-borne Extreme
diseases waather evenis

Chmate change poses greater nsks to communities already impacted by inequities.
This inciudes communities of color, those who speak a language ather than English,
low-income househelds, immigrants, and refugees. These populations cften reside in
areas with higher health risks, such as near heavy industral pellution, in flood plains,
or in heat iglands {i.e. urban areas that are significantly warmer than surrounding rurzal
areas due to human activities and infrastructure). Other groups at higher nsk of harm
from climate change impacts include cutdoor workers, children, older adults, pregnant
women, those with chronic health conditions, and those experi&ru::ing homelessness.

Cmmemiynmtimdﬂgemksuﬁb better health
d'ﬂlge.We also need to

priornitize Im-a‘-carbnn strategies that benefit public health, such as active transportation,
multi-uze development. and green building.

Public Health

Seattle & King County



CLIMATE RESILIENCE BUILDS
COMMUNITY RESILIENCE

RESILIENT COMMUNITIES...

ONE OF THE MOST CRUCIAL
COMMUNITY RESILIENCE
STRATEGIES IS

_ ..,

to promote
equity and improve
the health outcomes
for those who are

U JITUPU Y 1Y

impacted by
climate change.




Prioritized Public Health actions perthe
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 perthe

Blueprint for Addressing Climate Change and Health

e 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 perthe

Blueprint for Addressing Climate Change and Health

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

e 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
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REDUCE
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King County Strategic Climate Action Plan

SECTION 1: Reducing Emissions

» Transportation & Land Use

» Buildings & Facilities Energy

» Green Building

» Consumption & Materials Management

» Forests and Agriculture

SECTION 2: Preparing for Impacts
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King County-Cities Climate Collaboration
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Results: Reducing Greenhouse Gas Emissions

* Achieving Energy Efficiency and
Green Building Goals

* Green Direct and State Legislation

* Battery Buses
* Focusing Growth

e One Million Trees
* Land Conservation Initiative =% _ 29500, 1,000,000
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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




Countywide Emissions Trends

King County GHG Emissions and Population Trends
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How do we create
healthy, resilient
communities as our
population grows?
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How will we make plan stronger?

v’ Update technical analysis:
EQUITY AND SOCIAL JUSTICE
Where do we have the most
impact and influence?

v'Update shared action
commitments with cities;
create tools to support city King County
action

v'Integrate and prioritize
equity throughout the
process, plan,
implementation and

~ 1 I+ﬁ’\mf\f‘




2020 King County Strategic Climate Action Plan Update

2020 SCAP

wwwww

REDUCING
CARBON
POLLUTION

e°°%e~

“THerNG comont!

Emissions Reduction Sustainable & Resilient Preparing for Climate Impacts
* Transportation Communities (NEW!) Flooding Sea Level Rise
* Energy * Intersectional Issues: Salmon  Capital Projects
* Green Building health, employment, Wildfire
* Waste housing, food Stormwater

reduction/recycling e Community driven goals & Public Health
* Forests and priorities Many Others...

Agriculture e Climate Equity Frontline

Communities Task Force




2020 King County Strategic Climate Action Plan Update

EL CAMBIO CLIMATICO ESTA
AFECTANDO A NUESTRAS
COMUNIDADES LOCALES
) Impacto medioamblental
@ Impacto en la salud

§CIimate
zPreparedness
>Collaborative

KING COuNTy-Cifies

CLIMATE COLLABORATION



2020 SCAP: Sustainable &
Resilient Communities




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




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

e Sameth Mell,

CIRCC; Cambodian American Community
Council




Questions?



Health Impacts of Climate
Change

King County Board of Health
November 215t 2019



Health Impacts of Climate Change

and what you can do about it
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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.




A World of Agreement: Temperatures are Rising
Global Temperature Anomaly (°C)

"9~ Global temperatures in 2018 were 1.5°F (0.83°C)
warmer than the 1951-1980 mean. Two-thirds of
ns_  the warming has occurred since 1975, at a rate of

roughly 0.15-0.2°C per decade.

0.0

0.5 - \/\} V \ '\:/ \\\/ NASA Goddard Institute for Space Studies
Berkeley Earth

Japanese Meteorological Agency

-1.0- Met Office Hadley Centre/Climatic Research Unit
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The past five years are, collectively, the warmest years
in the modern record.

NASA 's Goddard Institute for Space Studies



The Culprit: Atmospheric CO2 Over Time

<+—— current level

For centuries, atmospheric carbon dioxide had never been above this line

<+—— 19560 level

400,000 350,000 300,000 250,000 200,000 150,000 100,000 50,000

years before today (0 = 1950)

Global average atmospheric CO2in 2018 was 407.4 PPM (+/- 0.1 ppm).
CO2 levels today are higher than at any point in

: at least the East 800i000 iears. ;

GLOBAL CLIMATE CHANGE
Vital Signs of the Planet




Injuries, fatalities,
mental health impacts

Severe

" Weather
Heat-related illness

and death,
cardiovascular failure

Extreme
Heat

Environ-
mental
Degradation

Forced migration,
civil conflict,
mental health impacts

Water and Food
Supply Impacts

Malnutrition,
diarrheal disease

Asthma,
cardiovascular disease

po|ﬁ::ion Malaria, dengue,

encephalitis, hantavirus,

Rift Valley fever,
Lyme disease,
chikungunya,

West Nile virus

Changes
in Vector

Increasing
Allergens Respiratory

allergies, asthma

Water
Quality Impacts

Cholera,
cryptosporidiosis,
campylobacter, leptospirosis,
harmful algal blooms
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Children Are Particularly
Vulnerable to Climate Change's
Health Impacts

Global warming is already affecting public health, and efforts to address the problem are
inadequate, a new report says

By Maya Earls, E&E News on November 14, 2019

e 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.

e Older adults would see increasing vulnerability
from extreme heat.




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

Factors that Influence Climate Vulnerability

RACISM

LANGUAGE

BARRIERS. @ 'NCOME
ACCESS TO HEALTHCARE

LIVING
HEALTH @ . CONDITIONS
OCCUPATION ® e
LOCATION

URBAN SUSTAINABILITY DIRECTORS NETWORK
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Air Po
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Air pollution and climate change are closely related
The main sources of CO, 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)
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The Seattle Times

Health | Local News | Puget Sound | Weather

Seattle’s dirty air among world’s worst, but relief is
in sight

Originally published August 15, 2018 at 7:10 am | Updated August 15, 2018 at 6:02 pm

= v TheSeattleTimes Local News My Account ¥ | O Search

LOCAL BIZ/TECH SPORTS ENTERTAINMENT LIFE TRAVEL HOMES OPINION | JOBS AUTOS EXPLORE ¥ All Sections
TrafficLab Project Homeless Crime Local Politics Education Eastside Watchdog News Obituaries FYIGuy Westneat Beason

Local News | Weather

Puget Sound air-quality warning: Beware of smoke
from British Columbia fires

Originally published August 13, 2018 at 5:49 pm | Updoted August 14, 2018 at 5:38 pm

[+ Haze obscures the Seottle skyline as seen from Bellevue eariier this month. While the smoke
10f6 may not be as bod this weekend, the Puget Sound Clean Air Agency advises everyone to limit
time spent outdoors. (Ellen M. Banner / The Seottle Times)

Smoke from fires in British Columbia will impact air quality in the King,
Kitsap, Pierce and Snohomish county areas. A southern wind should
push the wildfire smoke out by the end of the week.



Wildfire at the Wildland-Urban Interface
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Weekend lightning, wind spread wildfires across
Washington state

Originally published August 12, 2018 at 4:54 pm | Updated August 14, 2018 at 5:49 am

Almost 9,000 firefighters and support personnel are trying to put out
fires burning across more than 250,000 acres of land in Washington and
Oregon.

Grass Valley Fire, west of Grand Coulee Dam, August 12, 2018 (Almira Fire Dept)
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Seattle-Tacoma Area is One of the Ten Most Polluted

Areas in the Nation, According to 2019 ‘State of the Air’
Report

Wildfires significantly impact air quality in the region

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.
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Alr-quality forecasting for the Pacific Northwest
AIRPACT-5 Dynamic Map SEPT 2018
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Lancet Planetary Health, March 2019 RAGWEED POLLEN COUNTS RISE WITH
INCREASING CARBON DIOXIDE
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Fueled by climate change, extreme weather disasters hit
62 million people in 2018, U.N. says

Doyle Rice, USA TODAY

2018 global temperatiie
the fourth-hoitest ever .

SOURCE: MOSA [ MO

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
Physical injury
Disease
Mental health impacts
Population displacement
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

O O O O O




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)
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Extreme Heat

* The leading cause of weather-related deaths in the U.S.

* Average summer temperature in 2016 was 2.2°F 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.
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DE GRUYTER Rev Environ Health 2015; 30(1): 51-64

Tania Busch Isaksen*, Michael G. Yost, Elizabeth K. Hom, You Ren, Hilary Lyons
and Richard A. Fenske

Increased hospital admissions associated
with extreme-heat exposure in King County,
Washington, 1990-2010

Abstract: Increased morbidity and mortality have been
associated with extreme heat events, particularly in tem-

risk for nephritis and nephrotic syndromes, acute renal
failure, natural heat exposure, chronic obstructive pulmo-

“...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 dlsease, and asthma hospitalizations”

ne e N g ——— s

admlss.lons per degree increase in humldex abm'e 3.r 4“::
Admissions stratified by cause and age produced statis-
tically significant results with both relative risk and time
series analyses for nephritis and nephrotic syndromes,
acute renal failure, and natural heat exposure hospitali-
zations. This study demonsitrates that heat, expressed as
humidex, is associated with increased hospital admis-
sions. When stratified by age and cause of admission, the
non-elderly age groups (<85 years) experience significant

that higher temperatures, or other indices of the physi-
ologic effect of heat and humidity, are associated with
increased mortality (2-8). Research focused on hospitali-
zation and emergency room visits also found an increased
risk associated with increasing temperatures (9-13).
Studies conducted in the US have shown an increased risk
of hospitalization for diverse conditions like heat stroke
or heat exhaustion (12), acute renal failure (14), diabetes
(15), respiratory (16), and cardiovascular diseases (17, 18).

Intensity and duration of heat events modify the heat’s
effect on montality (4, 8) and morbidity (14). Socio-demo-

Rev Environ Health 2015; 30(1): 51-64



Int J Biometeorol
DOT 10,1007 5004 84-015-1007-9

ORIGINAL PAPER

Increased mortality associated with extreme-heat exposure
in King County, Washington, 1980-2010

Tania Busch Isaksen'+ Richard A. Fenske' « Elizabeth K. Hom'? - You Ren” +

Hilary Lyons® - Michael G. Yost"

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

increases with heat’s intensity

mortality, particulaily in temperate climates. Few epidemio-
logic studies have considered the Pacific Northwest region in
their analyses. This study quantified the historical (May to
September, 1980-2010) heat-mortality relationship in the
most populous Pacific Northwest County, King County,
Washington. A relative risk (RR) analysis was used to explore
the relationship between heat and all-cause mortality on 99th
percentile heat days, while a time series analysis, using a
piece-wise linear model fit, was used to estimate the effect
of heat intensity on mortality, adjusted for temporal trends.
For all ages, all causes, we found a 10 % (1.10 (95 % confi-
dence interval (C1), 1.06, 1.14)) increase in the risk of death on
a heat day versus non-heat day. When considering the inten-
sity effect of heat on all-cause mortality, we found a 1.69 %
(95 % CI, 0.69, 2.70) increase in the risk of death per unit of
humidex above 36.0 °C. Mortality stratified by cause and age
produced statistically significant results using both types of
analyses for: all-cause, non-traumatic, circulatory, cardiovas-
cular, cerebrovascular, and diabetes causes of death. Allcause
mortality was statistically significantly modified by the type of
synoptic weather type. These results demonstrate that heat,
expressed as humidex, is associated with increased mortality
on heat days, and that risk increases with heat’s intensity.

to modify mortality risks, statistically significant increases in
diabetes-related mortality for the 45-64 age group suggests
that underlying health status may contribuie to these nisks.

Keywords Climate change - Extreme heat - Mortality -
Washington State

Introduction

Extreme-heat events have contributed to thousands of deaths
in the USA, Canada, and Europe since the early 1980s (An-
derson and Bell 2009, 2011; Jackson et al. 2010); Baccini et al.
2008; Basu et al. 2008; Naughton 2002; Whitman etal. 1997).
V-, U-, or J-shaped relationships have been identified where
there is a minimum mortality temperature (also called
“threshold” or “turning point) beyond which mortality in-
creases significantly with increasing heat (Baccini et al.
2008; Kim et al. 2006; Cumiero et al. 2002), Studies have also
suggested that the heat-mortality relationship may not be the
same in all locations {Baccini et al. 2008; Curnero et al. 2002).
Curniero et al. 2002 research demonstrated a stronger associ-
ation in mortality risk for northern cities in the USA, at lower
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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.

25 States Are at Risk of Serious Flooding
This Spring, U.S. Forecast Says
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Health Risks of Flooding Stratified by Time After Event

Immediate
Drowning
Trauma
Hypothermia
Electrocution
Carbon monoxide poisoning
Early (<10 d after event)
Cutaneous infection; Tetanus
Aspiration pneumonitis/pneumonia
Viral respiratory infections
Gastroenteritis
Late (>10 d after event)
Leptospirosis
Mosquito-borne illnesses
Cutaneous infection from atypical organisms (fungi, mycobacteria)
Hepatitis A or E virus infection; Vaccine preventable diseases

Mental health disorders, including posttraumatic stress disorder and
depression

Management of chronic disease Paterson. CID; 2018.



Disease cases from infected mosquitoes, ticks, and fleas have tripled in 13 years.

100,000 96,075

“Mosquitoes, ticks and the germs they spread are
90,000 increasing in number and moving into new areas.”
30,000 Nine new germs spread by mosquitoes and ticks have
been discovered or introduced since 2004.
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DISEASE CASES IN THE US
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Typ?us, OT::CE t}}l(:ugh%‘eradicated, reports 519 cases of typhus in
?011 mU?S ”0 SPI Me m €xas 2017, more than triple the
3 T | ~ number in 2010. The uptick
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year the number has increased.
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“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.”



INSIDER Q

A deadly fungal infection that spreads through dust is on the

rise in the southwestern US, and scientists warn the north
may be next

Gabby Landsverk Sep 25, 2019, 6:00 AM
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Coccidioidomycosis Acquired in

Nicola Marsden-Haug,' Marcia Goldoft,' Cindy Ralston,? Ajit P. Limaye,*
Jimmy Chua,’ Heather Hill,2 Larry Jecha,” George R. Thompson lII,’ and
Tom Chiller®

'0ffice of Communicable Disease Epidemiology, Washington State Department of
Health, Shoreline, ZCommunicable Disease Program, Benton-Franklin Health
District, and Infectious Diseases Department, Kennewick General Hospital,
Kennewick, and “Division of Allergy and Infectious Diseases, University of
Washington, Seattle, Washington; °Coccidioidomycosis Serology Laboratory,
University of California, Davis; and E‘Mycotic Diseases Branch, Centers for Disease
Control and Prevention, Atlanta, Georgia

Clinical, laboratory, and epidemiologic evidence suggest that
3 individuals with acute coccidioidomycosis were exposed in
Washington State, significantly beyond previously identified
endemic areas. Given the patients’ lack of recent travel, coc-
cidioidomycosis was not suspected, leading to delays in diag-
nosis and appropriate therapy. Clinicians should be aware of
this possibility and consider the diagnosis.

Keywords. Coccidioides; endemic

fungi; Washington

coccidioidomycosis;

Areas Endemic for Coccidioidomycosis

I Highly endemic [l Established endemic [ Suspected endemic

Case 1

A 12-year-old boy developed chest pain on 1 June 2010. Out-
patient chest radiography (CXR) 2 days later was clear. Three
days later, CXR to evaluate worsening chest pain, fever, and
difficulty breathing revealed right lower lobe parenchymal in-
filtrate and pleural effusion. The patient was admitted, pre-
scribed vancomycin and ceftriaxone for pneumonia and
azithromycin for erythema multiforme, then discharged 6

days later on oral amoxicillin/clavulanate.

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



Annals of Internal Medicine

Osservanion: Case REPORT

Vibrio vulnificus Infections From a Previously
Nonendemic Area

Background: Vibrio vulnificus is a gram-negative patho-
gen that lives in brackish, high-salinity waters with surface
temperatures above 13 °C. V vulnificus wound infections oc-
cur through breaks in the skin, and intestinal infections occur
after consumption of seafood. Either route can lead to blood-
stream infections (1). Mortality from wound and bloodstream
infections is high, particularly in patients with immunosup-

nrescion and those with cirrhosis or other iron-overload states

LLETTERS

Patient 3 was a 4é-year-old man with type 2 diabetes,
morbid obesity, and left leg lymphedema who presented with
progressive left leg erythema, pain, swelling, and blistering
lesions 2 days after minor trauma to his leg while crabbing in
the Delaware Bay. His left foot was edematous, erythematous,
and diffusely tender, and his calf was fluctuant with bullae. He
underwent emergent debridement for necrotizing fasciitis,
and his large residual wounds required skin and tissue graft-
ing. Operative cultures grew V vulnificus.

Patient 4 was a 60-year-old man with Parkinson disease
who developed progressively severe right leg swelling and
pain that required a fasciotomy. He developed shock, respi-
ratory failure, and disseminated intravascular coagulation. All

4 distal limhe hecame necrotic and mummified and later re-

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.

cultures grew V vulnificus.

Patient 2 was a 64-year-old man with untreated hepatitis
C who presented with rapidly worsening erythema, pain, and
swelling of his right hand 2 days after cleaning and eating
crabs caught in the Delaware Bay. His hand was severely swol-
len and erythematous with bullous |lesions, and he underwent
emergent fasciotomies for right arm compartment syndrome.
During the third debridement, he developed unstable ventric-
ular tachyeardia and subsequently died. His admission blood
cultures grew V vulnificus.

and treatment regimens are summarized in the Table.
Discussion: Climate change has resulted in significant in-
creases in sea surface temperatures in many regions of the
United States over the past 3 decades (3). These changes
have resulted in longer summer seasons and are associated
with alterations in the quantity, distribution, and seasonal win-
dows of bacteria in marine ecosystems, including Vibrio spe-
cies (3-5). Although reports of V vulnificus infections after ex-
posure in the Chesapeake Bay are not uncommon, reports of
infections from exposure in the cooler Delaware Bay are rare.

Ann Intern Med. 1 OCT 2019




Coastal area suitable forVibrio outbreaks (%)

Change in suitability for pathogenic Vibrio outbreaks
as a result of changing sea surface temperatures
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The 2018 report of The Lancet Countdown on health and climate change
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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
S9 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
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Between 2030%@Rd 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 transp

and energy-use choices can result BEe s
in improved health. Ve

Ten threats to gIobaI' health in 2019




Forty years ago,
scientists from 50
nations met at the
First World Climate

SPECIAL REPORT GLOBAL WARMING

Conference in Geneva BE

and agreed that WORRIED

alarming trends for BE

climate change made WORRIED.

Climate change isn't some vague
future problem—it’s already

it urgently necessary damaging he plaretatan sarming

to act.

pace. Here's how it affects you, your
kids and their kids as well

EARTH AT THE TIPPING POINT
HOW IT THREATENS YOUR HEALTH

HOW CHINA & INDIA GAN HELP
SAVE THE WORLD—OR DESTROY IT

THE CLIMATE CRUSADERS

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.
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World Scientists’ Warning of a Climate Emergency

05 November 2019

WILLIAM J. RIPPLE, CHRISTOPHER WOLF, THOMAS M. NEWSOME, PHOEBE BARNARD, WILLIAM R. MOOMAW,
AND 11,258 SCIENTIST SIGNATORIES FROM 153 COUNTRIES (LIST IN SUPPLEMENTAL FILE S1)

Scientists have a moral obligation

to clearly warn humanity of any

catastrophic threat and to “tell it like

as actual climatic impacts (figure 2).
We use only relevant data sets that are
clear, understandable, systematically

forest loss in Brazil’s Amazon has now
started to increase again (figure 1g).
Consumption of solar and wind energy

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.

and agreed that alarming trends for
climate change made it urgently neces-
sary 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

global scale, because there are many
climate efforts that involve individ-
ual regions and countries. Our vital
signs are designed to be useful to
the public, policymakers, the busi-
ness community, and those working

A much higher carbon fee price is
needed (IPCC 2018, section 2.5.2.1).
Annual fossil fuel subsidies to energy
companies have been fluctuating, and
because of a recent spike, they were
greater than US$400 billion in 2018

-9[0IB-22UBAPE/32USI2S0Iq/Wo dnoojwapeoe;/:sdiy woJ) papeojumod



BLUEPRINT

FOR ADDRESSING
CLIMATE CHANGE AND HEALTH

Public Health

Seattle & King County

GUIDANCE FOR

INTEGRATING HEALTH AND EQUITY
INTO CLIMATE CHANGE PLANNING

Climate change 15 a signihcant threat to public health. The primary drivers of our
changing climate are greenhouse gas emissions from industry, transportation,
agriculture and electricity generation. These emissions are causing nsing
temperatures, sea level nse, ocean acidification and precipitation changes, increasing
the potential for more extreme weather events, wildfires, worsening air and water
quality. flooding. and agncultural changes. Health effects from these and other
climactic changes include respiratory and cardiovascular dizsease, injunes and
premature deaths related to heat events and other exireme weather, more widespread
allergy symptoms, changes in the prevalence and geographic distribution of focdborne
and waterborne illnesses and vector borne diseases, and threats to food security and
mental health.

Health-related Chimate Change Impadis

® @

Heat-related Mental health Alr quality
impacts and well-being

R

T X

— ke 4
Water impacts  Food impacts Vector-borne Extreme
diseases waather evenis

Chmate change poses greater nsks to communities already impacted by inequities.
This inciudes communities of color, those who speak a language ather than English,
low-income househelds, immigrants, and refugees. These populations cften reside in
areas with higher health risks, such as near heavy industral pellution, in flood plains,
or in heat iglands {i.e. urban areas that are significantly warmer than surrounding rurzal
areas due to human activities and infrastructure). Other groups at higher nsk of harm
from climate change impacts include cutdoor workers, children, older adults, pregnant
women, those with chronic health conditions, and those experi&ru::ing homelessness.

Cmmemiynmtimdﬂgemksuﬁb better health
d'ﬂlge.We also need to

priornitize Im-a‘-carbnn strategies that benefit public health, such as active transportation,
multi-uze development. and green building.

Public Health

Seattle & King County



CLIMATE RESILIENCE BUILDS
COMMUNITY RESILIENCE

RESILIENT COMMUNITIES...

ONE OF THE MOST CRUCIAL
COMMUNITY RESILIENCE
STRATEGIES IS

_ ..,

to promote
equity and improve
the health outcomes
for those who are

U JITUPU Y 1Y

impacted by
climate change.




Prioritized Public Health actions perthe
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 perthe

Blueprint for Addressing Climate Change and Health

e 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 perthe

Blueprint for Addressing Climate Change and Health

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

e 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

s 0.4

REDUCE
CARBON
LEAD POLLUTION
WITH EQUITY : PLANT 1 MILLION
TREES BY

~ 2020
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m King County
CLIMATE ACTION

Clean Future. Strong Communities.



King County Strategic Climate Action Plan

SECTION 1: Reducing Emissions

» Transportation & Land Use

» Buildings & Facilities Energy

» Green Building

» Consumption & Materials Management

» Forests and Agriculture

SECTION 2: Preparing for Impacts

X3 >rk€t two s Ies
ommuni

2015 SCAP

n. Government Operations



King County-Cities Climate Collaboration
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Results: Reducing Greenhouse Gas Emissions

* Achieving Energy Efficiency and
Green Building Goals

* Green Direct and State Legislation

* Battery Buses
* Focusing Growth

e One Million Trees
* Land Conservation Initiative =% _ 29500, 1,000,000
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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




Countywide Emissions Trends

King County GHG Emissions and Population Trends
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How do we create
healthy, resilient
communities as our
population grows?
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How will we make plan stronger?

v’ Update technical analysis:
EQUITY AND SOCIAL JUSTICE
Where do we have the most
impact and influence?

v'Update shared action
commitments with cities;
create tools to support city King County
action

v'Integrate and prioritize
equity throughout the
process, plan,
implementation and

~ 1 I+ﬁ’\mf\f‘




2020 King County Strategic Climate Action Plan Update

2020 SCAP

wwwww

REDUCING
CARBON
POLLUTION

e°°%e~

“THerNG comont!

Emissions Reduction Sustainable & Resilient Preparing for Climate Impacts
* Transportation Communities (NEW!) Flooding Sea Level Rise
* Energy * Intersectional Issues: Salmon  Capital Projects
* Green Building health, employment, Wildfire
* Waste housing, food Stormwater

reduction/recycling e Community driven goals & Public Health
* Forests and priorities Many Others...

Agriculture e Climate Equity Frontline

Communities Task Force




2020 King County Strategic Climate Action Plan Update

EL CAMBIO CLIMATICO ESTA
AFECTANDO A NUESTRAS
COMUNIDADES LOCALES
) Impacto medioamblental
@ Impacto en la salud

§CIimate
zPreparedness
>Collaborative

KING COuNTy-Cifies

CLIMATE COLLABORATION



2020 SCAP: Sustainable &
Resilient Communities




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




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

e Sameth Mell,

CIRCC; Cambodian American Community
Council




Questions?



Health Impacts of Climate
Change

King County Board of Health
November 215t 2019



Health Impacts of Climate Change

and what you can do about it
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Professor in Medicine, Division of Allergy & Infectious Diseases,
Adjunct Professor, School of Public Health, University of Washington



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.




A World of Agreement: Temperatures are Rising
Global Temperature Anomaly (°C)

"9~ Global temperatures in 2018 were 1.5°F (0.83°C)
warmer than the 1951-1980 mean. Two-thirds of
ns_  the warming has occurred since 1975, at a rate of

roughly 0.15-0.2°C per decade.

0.0

0.5 - \/\} V \ '\:/ \\\/ NASA Goddard Institute for Space Studies
Berkeley Earth

Japanese Meteorological Agency

-1.0- Met Office Hadley Centre/Climatic Research Unit

[ [ [ [ [ [ [ | [ [ | [ | |
1880 1820 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010

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

NASA 's Goddard Institute for Space Studies



The Culprit: Atmospheric CO2 Over Time

<+—— current level

For centuries, atmospheric carbon dioxide had never been above this line

<+—— 19560 level

400,000 350,000 300,000 250,000 200,000 150,000 100,000 50,000

years before today (0 = 1950)

Global average atmospheric CO2in 2018 was 407.4 PPM (+/- 0.1 ppm).
CO2 levels today are higher than at any point in

: at least the East 800i000 iears. ;

GLOBAL CLIMATE CHANGE
Vital Signs of the Planet




Injuries, fatalities,
mental health impacts

Severe

" Weather
Heat-related illness

and death,
cardiovascular failure

Extreme
Heat

Environ-
mental
Degradation

Forced migration,
civil conflict,
mental health impacts

Water and Food
Supply Impacts

Malnutrition,
diarrheal disease

Asthma,
cardiovascular disease

po|ﬁ::ion Malaria, dengue,

encephalitis, hantavirus,

Rift Valley fever,
Lyme disease,
chikungunya,

West Nile virus

Changes
in Vector

Increasing
Allergens Respiratory

allergies, asthma

Water
Quality Impacts

Cholera,
cryptosporidiosis,
campylobacter, leptospirosis,
harmful algal blooms




SCIENTIFIC
AMERICAN.

CLIMATE

Children Are Particularly
Vulnerable to Climate Change's
Health Impacts

Global warming is already affecting public health, and efforts to address the problem are
inadequate, a new report says

By Maya Earls, E&E News on November 14, 2019

e 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.

e Older adults would see increasing vulnerability
from extreme heat.




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

Factors that Influence Climate Vulnerability

RACISM

LANGUAGE

BARRIERS. @ 'NCOME
ACCESS TO HEALTHCARE

LIVING
HEALTH @ . CONDITIONS
OCCUPATION ® e
LOCATION

URBAN SUSTAINABILITY DIRECTORS NETWORK
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Air Po

E
Air pollution and climate change are closely related
The main sources of CO, 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)
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The Seattle Times

Health | Local News | Puget Sound | Weather

Seattle’s dirty air among world’s worst, but relief is
in sight

Originally published August 15, 2018 at 7:10 am | Updated August 15, 2018 at 6:02 pm

= v TheSeattleTimes Local News My Account ¥ | O Search

LOCAL BIZ/TECH SPORTS ENTERTAINMENT LIFE TRAVEL HOMES OPINION | JOBS AUTOS EXPLORE ¥ All Sections
TrafficLab Project Homeless Crime Local Politics Education Eastside Watchdog News Obituaries FYIGuy Westneat Beason

Local News | Weather

Puget Sound air-quality warning: Beware of smoke
from British Columbia fires

Originally published August 13, 2018 at 5:49 pm | Updoted August 14, 2018 at 5:38 pm

[+ Haze obscures the Seottle skyline as seen from Bellevue eariier this month. While the smoke
10f6 may not be as bod this weekend, the Puget Sound Clean Air Agency advises everyone to limit
time spent outdoors. (Ellen M. Banner / The Seottle Times)

Smoke from fires in British Columbia will impact air quality in the King,
Kitsap, Pierce and Snohomish county areas. A southern wind should
push the wildfire smoke out by the end of the week.



Wildfire at the Wildland-Urban Interface
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Weekend lightning, wind spread wildfires across
Washington state

Originally published August 12, 2018 at 4:54 pm | Updated August 14, 2018 at 5:49 am

Almost 9,000 firefighters and support personnel are trying to put out
fires burning across more than 250,000 acres of land in Washington and
Oregon.

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




:|:

AMERICAN
LUNG 1-800-LUNGUSA

ASSOCIATION. Submit a Question

Seattle-Tacoma Area is One of the Ten Most Polluted

Areas in the Nation, According to 2019 ‘State of the Air’
Report

Wildfires significantly impact air quality in the region

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.
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Alr-quality forecasting for the Pacific Northwest
AIRPACT-5 Dynamic Map SEPT 2018
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Projected Increase in Risk of Very Large Fires by Mid-Century
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Lancet Planetary Health, March 2019 RAGWEED POLLEN COUNTS RISE WITH
INCREASING CARBON DIOXIDE
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Fueled by climate change, extreme weather disasters hit
62 million people in 2018, U.N. says

Doyle Rice, USA TODAY

2018 global temperatiie
the fourth-hoitest ever .

SOURCE: MOSA [ MO

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
Physical injury
Disease
Mental health impacts
Population displacement
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

O O O O O




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)
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Extreme Heat

* The leading cause of weather-related deaths in the U.S.

* Average summer temperature in 2016 was 2.2°F 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.
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DE GRUYTER Rev Environ Health 2015; 30(1): 51-64

Tania Busch Isaksen*, Michael G. Yost, Elizabeth K. Hom, You Ren, Hilary Lyons
and Richard A. Fenske

Increased hospital admissions associated
with extreme-heat exposure in King County,
Washington, 1990-2010

Abstract: Increased morbidity and mortality have been
associated with extreme heat events, particularly in tem-

risk for nephritis and nephrotic syndromes, acute renal
failure, natural heat exposure, chronic obstructive pulmo-

“...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 dlsease, and asthma hospitalizations”

ne e N g ——— s

admlss.lons per degree increase in humldex abm'e 3.r 4“::
Admissions stratified by cause and age produced statis-
tically significant results with both relative risk and time
series analyses for nephritis and nephrotic syndromes,
acute renal failure, and natural heat exposure hospitali-
zations. This study demonsitrates that heat, expressed as
humidex, is associated with increased hospital admis-
sions. When stratified by age and cause of admission, the
non-elderly age groups (<85 years) experience significant

that higher temperatures, or other indices of the physi-
ologic effect of heat and humidity, are associated with
increased mortality (2-8). Research focused on hospitali-
zation and emergency room visits also found an increased
risk associated with increasing temperatures (9-13).
Studies conducted in the US have shown an increased risk
of hospitalization for diverse conditions like heat stroke
or heat exhaustion (12), acute renal failure (14), diabetes
(15), respiratory (16), and cardiovascular diseases (17, 18).

Intensity and duration of heat events modify the heat’s
effect on montality (4, 8) and morbidity (14). Socio-demo-

Rev Environ Health 2015; 30(1): 51-64
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Increased mortality associated with extreme-heat exposure
in King County, Washington, 1980-2010

Tania Busch Isaksen'+ Richard A. Fenske' « Elizabeth K. Hom'? - You Ren” +

Hilary Lyons® - Michael G. Yost"

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

increases with heat’s intensity

mortality, particulaily in temperate climates. Few epidemio-
logic studies have considered the Pacific Northwest region in
their analyses. This study quantified the historical (May to
September, 1980-2010) heat-mortality relationship in the
most populous Pacific Northwest County, King County,
Washington. A relative risk (RR) analysis was used to explore
the relationship between heat and all-cause mortality on 99th
percentile heat days, while a time series analysis, using a
piece-wise linear model fit, was used to estimate the effect
of heat intensity on mortality, adjusted for temporal trends.
For all ages, all causes, we found a 10 % (1.10 (95 % confi-
dence interval (C1), 1.06, 1.14)) increase in the risk of death on
a heat day versus non-heat day. When considering the inten-
sity effect of heat on all-cause mortality, we found a 1.69 %
(95 % CI, 0.69, 2.70) increase in the risk of death per unit of
humidex above 36.0 °C. Mortality stratified by cause and age
produced statistically significant results using both types of
analyses for: all-cause, non-traumatic, circulatory, cardiovas-
cular, cerebrovascular, and diabetes causes of death. Allcause
mortality was statistically significantly modified by the type of
synoptic weather type. These results demonstrate that heat,
expressed as humidex, is associated with increased mortality
on heat days, and that risk increases with heat’s intensity.

to modify mortality risks, statistically significant increases in
diabetes-related mortality for the 45-64 age group suggests
that underlying health status may contribuie to these nisks.

Keywords Climate change - Extreme heat - Mortality -
Washington State

Introduction

Extreme-heat events have contributed to thousands of deaths
in the USA, Canada, and Europe since the early 1980s (An-
derson and Bell 2009, 2011; Jackson et al. 2010); Baccini et al.
2008; Basu et al. 2008; Naughton 2002; Whitman etal. 1997).
V-, U-, or J-shaped relationships have been identified where
there is a minimum mortality temperature (also called
“threshold” or “turning point) beyond which mortality in-
creases significantly with increasing heat (Baccini et al.
2008; Kim et al. 2006; Cumiero et al. 2002), Studies have also
suggested that the heat-mortality relationship may not be the
same in all locations {Baccini et al. 2008; Curnero et al. 2002).
Curniero et al. 2002 research demonstrated a stronger associ-
ation in mortality risk for northern cities in the USA, at lower
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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.

25 States Are at Risk of Serious Flooding
This Spring, U.S. Forecast Says
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Health Risks of Flooding Stratified by Time After Event

Immediate
Drowning
Trauma
Hypothermia
Electrocution
Carbon monoxide poisoning
Early (<10 d after event)
Cutaneous infection; Tetanus
Aspiration pneumonitis/pneumonia
Viral respiratory infections
Gastroenteritis
Late (>10 d after event)
Leptospirosis
Mosquito-borne illnesses
Cutaneous infection from atypical organisms (fungi, mycobacteria)
Hepatitis A or E virus infection; Vaccine preventable diseases

Mental health disorders, including posttraumatic stress disorder and
depression

Management of chronic disease Paterson. CID; 2018.



Disease cases from infected mosquitoes, ticks, and fleas have tripled in 13 years.

100,000 96,075

“Mosquitoes, ticks and the germs they spread are
90,000 increasing in number and moving into new areas.”
30,000 Nine new germs spread by mosquitoes and ticks have
been discovered or introduced since 2004.
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30,000 27,388

DISEASE CASES IN THE US
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?011 mU?S ”0 SPI Me m €xas 2017, more than triple the
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“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.”
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A deadly fungal infection that spreads through dust is on the

rise in the southwestern US, and scientists warn the north
may be next

Gabby Landsverk Sep 25, 2019, 6:00 AM
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Coccidioidomycosis Acquired in

Nicola Marsden-Haug,' Marcia Goldoft,' Cindy Ralston,? Ajit P. Limaye,*
Jimmy Chua,’ Heather Hill,2 Larry Jecha,” George R. Thompson lII,’ and
Tom Chiller®

'0ffice of Communicable Disease Epidemiology, Washington State Department of
Health, Shoreline, ZCommunicable Disease Program, Benton-Franklin Health
District, and Infectious Diseases Department, Kennewick General Hospital,
Kennewick, and “Division of Allergy and Infectious Diseases, University of
Washington, Seattle, Washington; °Coccidioidomycosis Serology Laboratory,
University of California, Davis; and E‘Mycotic Diseases Branch, Centers for Disease
Control and Prevention, Atlanta, Georgia

Clinical, laboratory, and epidemiologic evidence suggest that
3 individuals with acute coccidioidomycosis were exposed in
Washington State, significantly beyond previously identified
endemic areas. Given the patients’ lack of recent travel, coc-
cidioidomycosis was not suspected, leading to delays in diag-
nosis and appropriate therapy. Clinicians should be aware of
this possibility and consider the diagnosis.

Keywords. Coccidioides; endemic

fungi; Washington

coccidioidomycosis;

Areas Endemic for Coccidioidomycosis

I Highly endemic [l Established endemic [ Suspected endemic

Case 1

A 12-year-old boy developed chest pain on 1 June 2010. Out-
patient chest radiography (CXR) 2 days later was clear. Three
days later, CXR to evaluate worsening chest pain, fever, and
difficulty breathing revealed right lower lobe parenchymal in-
filtrate and pleural effusion. The patient was admitted, pre-
scribed vancomycin and ceftriaxone for pneumonia and
azithromycin for erythema multiforme, then discharged 6

days later on oral amoxicillin/clavulanate.

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



Annals of Internal Medicine

Osservanion: Case REPORT

Vibrio vulnificus Infections From a Previously
Nonendemic Area

Background: Vibrio vulnificus is a gram-negative patho-
gen that lives in brackish, high-salinity waters with surface
temperatures above 13 °C. V vulnificus wound infections oc-
cur through breaks in the skin, and intestinal infections occur
after consumption of seafood. Either route can lead to blood-
stream infections (1). Mortality from wound and bloodstream
infections is high, particularly in patients with immunosup-

nrescion and those with cirrhosis or other iron-overload states

LLETTERS

Patient 3 was a 4é-year-old man with type 2 diabetes,
morbid obesity, and left leg lymphedema who presented with
progressive left leg erythema, pain, swelling, and blistering
lesions 2 days after minor trauma to his leg while crabbing in
the Delaware Bay. His left foot was edematous, erythematous,
and diffusely tender, and his calf was fluctuant with bullae. He
underwent emergent debridement for necrotizing fasciitis,
and his large residual wounds required skin and tissue graft-
ing. Operative cultures grew V vulnificus.

Patient 4 was a 60-year-old man with Parkinson disease
who developed progressively severe right leg swelling and
pain that required a fasciotomy. He developed shock, respi-
ratory failure, and disseminated intravascular coagulation. All

4 distal limhe hecame necrotic and mummified and later re-

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.

cultures grew V vulnificus.

Patient 2 was a 64-year-old man with untreated hepatitis
C who presented with rapidly worsening erythema, pain, and
swelling of his right hand 2 days after cleaning and eating
crabs caught in the Delaware Bay. His hand was severely swol-
len and erythematous with bullous |lesions, and he underwent
emergent fasciotomies for right arm compartment syndrome.
During the third debridement, he developed unstable ventric-
ular tachyeardia and subsequently died. His admission blood
cultures grew V vulnificus.

and treatment regimens are summarized in the Table.
Discussion: Climate change has resulted in significant in-
creases in sea surface temperatures in many regions of the
United States over the past 3 decades (3). These changes
have resulted in longer summer seasons and are associated
with alterations in the quantity, distribution, and seasonal win-
dows of bacteria in marine ecosystems, including Vibrio spe-
cies (3-5). Although reports of V vulnificus infections after ex-
posure in the Chesapeake Bay are not uncommon, reports of
infections from exposure in the cooler Delaware Bay are rare.

Ann Intern Med. 1 OCT 2019




Coastal area suitable forVibrio outbreaks (%)

Change in suitability for pathogenic Vibrio outbreaks
as a result of changing sea surface temperatures
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The 2018 report of The Lancet Countdown on health and climate change
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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
S9 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
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Between 2030%@Rd 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 transp

and energy-use choices can result BEe s
in improved health. Ve

Ten threats to gIobaI' health in 2019




Forty years ago,
scientists from 50
nations met at the
First World Climate

SPECIAL REPORT GLOBAL WARMING

Conference in Geneva BE

and agreed that WORRIED

alarming trends for BE

climate change made WORRIED.

Climate change isn't some vague
future problem—it’s already

it urgently necessary damaging he plaretatan sarming

to act.

pace. Here's how it affects you, your
kids and their kids as well

EARTH AT THE TIPPING POINT
HOW IT THREATENS YOUR HEALTH

HOW CHINA & INDIA GAN HELP
SAVE THE WORLD—OR DESTROY IT

THE CLIMATE CRUSADERS

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.
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World Scientists’ Warning of a Climate Emergency

05 November 2019

WILLIAM J. RIPPLE, CHRISTOPHER WOLF, THOMAS M. NEWSOME, PHOEBE BARNARD, WILLIAM R. MOOMAW,
AND 11,258 SCIENTIST SIGNATORIES FROM 153 COUNTRIES (LIST IN SUPPLEMENTAL FILE S1)

Scientists have a moral obligation

to clearly warn humanity of any

catastrophic threat and to “tell it like

as actual climatic impacts (figure 2).
We use only relevant data sets that are
clear, understandable, systematically

forest loss in Brazil’s Amazon has now
started to increase again (figure 1g).
Consumption of solar and wind energy

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.

and agreed that alarming trends for
climate change made it urgently neces-
sary 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

global scale, because there are many
climate efforts that involve individ-
ual regions and countries. Our vital
signs are designed to be useful to
the public, policymakers, the busi-
ness community, and those working

A much higher carbon fee price is
needed (IPCC 2018, section 2.5.2.1).
Annual fossil fuel subsidies to energy
companies have been fluctuating, and
because of a recent spike, they were
greater than US$400 billion in 2018

-9[0IB-22UBAPE/32USI2S0Iq/Wo dnoojwapeoe;/:sdiy woJ) papeojumod



BLUEPRINT

FOR ADDRESSING
CLIMATE CHANGE AND HEALTH

Public Health

Seattle & King County

GUIDANCE FOR

INTEGRATING HEALTH AND EQUITY
INTO CLIMATE CHANGE PLANNING

Climate change 15 a signihcant threat to public health. The primary drivers of our
changing climate are greenhouse gas emissions from industry, transportation,
agriculture and electricity generation. These emissions are causing nsing
temperatures, sea level nse, ocean acidification and precipitation changes, increasing
the potential for more extreme weather events, wildfires, worsening air and water
quality. flooding. and agncultural changes. Health effects from these and other
climactic changes include respiratory and cardiovascular dizsease, injunes and
premature deaths related to heat events and other exireme weather, more widespread
allergy symptoms, changes in the prevalence and geographic distribution of focdborne
and waterborne illnesses and vector borne diseases, and threats to food security and
mental health.

Health-related Chimate Change Impadis

® @

Heat-related Mental health Alr quality
impacts and well-being

R

T X

— ke 4
Water impacts  Food impacts Vector-borne Extreme
diseases waather evenis

Chmate change poses greater nsks to communities already impacted by inequities.
This inciudes communities of color, those who speak a language ather than English,
low-income househelds, immigrants, and refugees. These populations cften reside in
areas with higher health risks, such as near heavy industral pellution, in flood plains,
or in heat iglands {i.e. urban areas that are significantly warmer than surrounding rurzal
areas due to human activities and infrastructure). Other groups at higher nsk of harm
from climate change impacts include cutdoor workers, children, older adults, pregnant
women, those with chronic health conditions, and those experi&ru::ing homelessness.

Cmmemiynmtimdﬂgemksuﬁb better health
d'ﬂlge.We also need to

priornitize Im-a‘-carbnn strategies that benefit public health, such as active transportation,
multi-uze development. and green building.

Public Health

Seattle & King County



CLIMATE RESILIENCE BUILDS
COMMUNITY RESILIENCE

RESILIENT COMMUNITIES...

ONE OF THE MOST CRUCIAL
COMMUNITY RESILIENCE
STRATEGIES IS

_ ..,

to promote
equity and improve
the health outcomes
for those who are

U JITUPU Y 1Y

impacted by
climate change.




Prioritized Public Health actions perthe
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 perthe

Blueprint for Addressing Climate Change and Health

e 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 perthe

Blueprint for Addressing Climate Change and Health

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

e 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
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King County Strategic Climate Action Plan

SECTION 1: Reducing Emissions

» Transportation & Land Use

» Buildings & Facilities Energy

» Green Building

» Consumption & Materials Management

» Forests and Agriculture

SECTION 2: Preparing for Impacts
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King County-Cities Climate Collaboration
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Results: Reducing Greenhouse Gas Emissions

* Achieving Energy Efficiency and
Green Building Goals

* Green Direct and State Legislation

* Battery Buses
* Focusing Growth

e One Million Trees
* Land Conservation Initiative =% _ 29500, 1,000,000
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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




Countywide Emissions Trends

King County GHG Emissions and Population Trends
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How do we create
healthy, resilient
communities as our
population grows?
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How will we make plan stronger?

v’ Update technical analysis:
EQUITY AND SOCIAL JUSTICE
Where do we have the most
impact and influence?

v'Update shared action
commitments with cities;
create tools to support city King County
action

v'Integrate and prioritize
equity throughout the
process, plan,
implementation and
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2020 King County Strategic Climate Action Plan Update

2020 SCAP

wwwww

REDUCING
CARBON
POLLUTION
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Emissions Reduction Sustainable & Resilient Preparing for Climate Impacts
* Transportation Communities (NEW!) Flooding Sea Level Rise
* Energy * Intersectional Issues: Salmon  Capital Projects
* Green Building health, employment, Wildfire
* Waste housing, food Stormwater

reduction/recycling e Community driven goals & Public Health
* Forests and priorities Many Others...

Agriculture e Climate Equity Frontline

Communities Task Force




2020 King County Strategic Climate Action Plan Update

EL CAMBIO CLIMATICO ESTA
AFECTANDO A NUESTRAS
COMUNIDADES LOCALES
) Impacto medioamblental
@ Impacto en la salud

§CIimate
zPreparedness
>Collaborative

KING COuNTy-Cifies

CLIMATE COLLABORATION



2020 SCAP: Sustainable &
Resilient Communities




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




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

e Sameth Mell,

CIRCC; Cambodian American Community
Council




Questions?



Health Impacts of Climate
Change

King County Board of Health
November 215t 2019



Health Impacts of Climate Change

and what you can do about it
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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.




A World of Agreement: Temperatures are Rising
Global Temperature Anomaly (°C)

"9~ Global temperatures in 2018 were 1.5°F (0.83°C)
warmer than the 1951-1980 mean. Two-thirds of
ns_  the warming has occurred since 1975, at a rate of

roughly 0.15-0.2°C per decade.
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Japanese Meteorological Agency

-1.0- Met Office Hadley Centre/Climatic Research Unit
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The past five years are, collectively, the warmest years
in the modern record.

NASA 's Goddard Institute for Space Studies



The Culprit: Atmospheric CO2 Over Time

<+—— current level

For centuries, atmospheric carbon dioxide had never been above this line

<+—— 19560 level

400,000 350,000 300,000 250,000 200,000 150,000 100,000 50,000

years before today (0 = 1950)

Global average atmospheric CO2in 2018 was 407.4 PPM (+/- 0.1 ppm).
CO2 levels today are higher than at any point in

: at least the East 800i000 iears. ;

GLOBAL CLIMATE CHANGE
Vital Signs of the Planet




Injuries, fatalities,
mental health impacts

Severe

" Weather
Heat-related illness

and death,
cardiovascular failure

Extreme
Heat

Environ-
mental
Degradation

Forced migration,
civil conflict,
mental health impacts

Water and Food
Supply Impacts

Malnutrition,
diarrheal disease

Asthma,
cardiovascular disease

po|ﬁ::ion Malaria, dengue,

encephalitis, hantavirus,

Rift Valley fever,
Lyme disease,
chikungunya,

West Nile virus

Changes
in Vector

Increasing
Allergens Respiratory

allergies, asthma

Water
Quality Impacts

Cholera,
cryptosporidiosis,
campylobacter, leptospirosis,
harmful algal blooms
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Children Are Particularly
Vulnerable to Climate Change's
Health Impacts

Global warming is already affecting public health, and efforts to address the problem are
inadequate, a new report says

By Maya Earls, E&E News on November 14, 2019

e 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.

e Older adults would see increasing vulnerability
from extreme heat.




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

Factors that Influence Climate Vulnerability

RACISM

LANGUAGE

BARRIERS. @ 'NCOME
ACCESS TO HEALTHCARE

LIVING
HEALTH @ . CONDITIONS
OCCUPATION ® e
LOCATION

URBAN SUSTAINABILITY DIRECTORS NETWORK
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Air Po
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Air pollution and climate change are closely related
The main sources of CO, 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)
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The Seattle Times

Health | Local News | Puget Sound | Weather

Seattle’s dirty air among world’s worst, but relief is
in sight

Originally published August 15, 2018 at 7:10 am | Updated August 15, 2018 at 6:02 pm

= v TheSeattleTimes Local News My Account ¥ | O Search

LOCAL BIZ/TECH SPORTS ENTERTAINMENT LIFE TRAVEL HOMES OPINION | JOBS AUTOS EXPLORE ¥ All Sections
TrafficLab Project Homeless Crime Local Politics Education Eastside Watchdog News Obituaries FYIGuy Westneat Beason

Local News | Weather

Puget Sound air-quality warning: Beware of smoke
from British Columbia fires

Originally published August 13, 2018 at 5:49 pm | Updoted August 14, 2018 at 5:38 pm

[+ Haze obscures the Seottle skyline as seen from Bellevue eariier this month. While the smoke
10f6 may not be as bod this weekend, the Puget Sound Clean Air Agency advises everyone to limit
time spent outdoors. (Ellen M. Banner / The Seottle Times)

Smoke from fires in British Columbia will impact air quality in the King,
Kitsap, Pierce and Snohomish county areas. A southern wind should
push the wildfire smoke out by the end of the week.



Wildfire at the Wildland-Urban Interface
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Weekend lightning, wind spread wildfires across
Washington state

Originally published August 12, 2018 at 4:54 pm | Updated August 14, 2018 at 5:49 am

Almost 9,000 firefighters and support personnel are trying to put out
fires burning across more than 250,000 acres of land in Washington and
Oregon.

Grass Valley Fire, west of Grand Coulee Dam, August 12, 2018 (Almira Fire Dept)
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Seattle-Tacoma Area is One of the Ten Most Polluted

Areas in the Nation, According to 2019 ‘State of the Air’
Report

Wildfires significantly impact air quality in the region

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.
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Alr-quality forecasting for the Pacific Northwest
AIRPACT-5 Dynamic Map SEPT 2018
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Lancet Planetary Health, March 2019 RAGWEED POLLEN COUNTS RISE WITH
INCREASING CARBON DIOXIDE
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Fueled by climate change, extreme weather disasters hit
62 million people in 2018, U.N. says

Doyle Rice, USA TODAY

2018 global temperatiie
the fourth-hoitest ever .

SOURCE: MOSA [ MO

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
Physical injury
Disease
Mental health impacts
Population displacement
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

O O O O O




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)
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Extreme Heat

* The leading cause of weather-related deaths in the U.S.

* Average summer temperature in 2016 was 2.2°F 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.
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DE GRUYTER Rev Environ Health 2015; 30(1): 51-64

Tania Busch Isaksen*, Michael G. Yost, Elizabeth K. Hom, You Ren, Hilary Lyons
and Richard A. Fenske

Increased hospital admissions associated
with extreme-heat exposure in King County,
Washington, 1990-2010

Abstract: Increased morbidity and mortality have been
associated with extreme heat events, particularly in tem-

risk for nephritis and nephrotic syndromes, acute renal
failure, natural heat exposure, chronic obstructive pulmo-

“...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 dlsease, and asthma hospitalizations”

ne e N g ——— s

admlss.lons per degree increase in humldex abm'e 3.r 4“::
Admissions stratified by cause and age produced statis-
tically significant results with both relative risk and time
series analyses for nephritis and nephrotic syndromes,
acute renal failure, and natural heat exposure hospitali-
zations. This study demonsitrates that heat, expressed as
humidex, is associated with increased hospital admis-
sions. When stratified by age and cause of admission, the
non-elderly age groups (<85 years) experience significant

that higher temperatures, or other indices of the physi-
ologic effect of heat and humidity, are associated with
increased mortality (2-8). Research focused on hospitali-
zation and emergency room visits also found an increased
risk associated with increasing temperatures (9-13).
Studies conducted in the US have shown an increased risk
of hospitalization for diverse conditions like heat stroke
or heat exhaustion (12), acute renal failure (14), diabetes
(15), respiratory (16), and cardiovascular diseases (17, 18).

Intensity and duration of heat events modify the heat’s
effect on montality (4, 8) and morbidity (14). Socio-demo-

Rev Environ Health 2015; 30(1): 51-64
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ORIGINAL PAPER

Increased mortality associated with extreme-heat exposure
in King County, Washington, 1980-2010

Tania Busch Isaksen'+ Richard A. Fenske' « Elizabeth K. Hom'? - You Ren” +

Hilary Lyons® - Michael G. Yost"

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

increases with heat’s intensity

mortality, particulaily in temperate climates. Few epidemio-
logic studies have considered the Pacific Northwest region in
their analyses. This study quantified the historical (May to
September, 1980-2010) heat-mortality relationship in the
most populous Pacific Northwest County, King County,
Washington. A relative risk (RR) analysis was used to explore
the relationship between heat and all-cause mortality on 99th
percentile heat days, while a time series analysis, using a
piece-wise linear model fit, was used to estimate the effect
of heat intensity on mortality, adjusted for temporal trends.
For all ages, all causes, we found a 10 % (1.10 (95 % confi-
dence interval (C1), 1.06, 1.14)) increase in the risk of death on
a heat day versus non-heat day. When considering the inten-
sity effect of heat on all-cause mortality, we found a 1.69 %
(95 % CI, 0.69, 2.70) increase in the risk of death per unit of
humidex above 36.0 °C. Mortality stratified by cause and age
produced statistically significant results using both types of
analyses for: all-cause, non-traumatic, circulatory, cardiovas-
cular, cerebrovascular, and diabetes causes of death. Allcause
mortality was statistically significantly modified by the type of
synoptic weather type. These results demonstrate that heat,
expressed as humidex, is associated with increased mortality
on heat days, and that risk increases with heat’s intensity.

to modify mortality risks, statistically significant increases in
diabetes-related mortality for the 45-64 age group suggests
that underlying health status may contribuie to these nisks.

Keywords Climate change - Extreme heat - Mortality -
Washington State

Introduction

Extreme-heat events have contributed to thousands of deaths
in the USA, Canada, and Europe since the early 1980s (An-
derson and Bell 2009, 2011; Jackson et al. 2010); Baccini et al.
2008; Basu et al. 2008; Naughton 2002; Whitman etal. 1997).
V-, U-, or J-shaped relationships have been identified where
there is a minimum mortality temperature (also called
“threshold” or “turning point) beyond which mortality in-
creases significantly with increasing heat (Baccini et al.
2008; Kim et al. 2006; Cumiero et al. 2002), Studies have also
suggested that the heat-mortality relationship may not be the
same in all locations {Baccini et al. 2008; Curnero et al. 2002).
Curniero et al. 2002 research demonstrated a stronger associ-
ation in mortality risk for northern cities in the USA, at lower
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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.

25 States Are at Risk of Serious Flooding
This Spring, U.S. Forecast Says
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Health Risks of Flooding Stratified by Time After Event

Immediate
Drowning
Trauma
Hypothermia
Electrocution
Carbon monoxide poisoning
Early (<10 d after event)
Cutaneous infection; Tetanus
Aspiration pneumonitis/pneumonia
Viral respiratory infections
Gastroenteritis
Late (>10 d after event)
Leptospirosis
Mosquito-borne illnesses
Cutaneous infection from atypical organisms (fungi, mycobacteria)
Hepatitis A or E virus infection; Vaccine preventable diseases

Mental health disorders, including posttraumatic stress disorder and
depression

Management of chronic disease Paterson. CID; 2018.



Disease cases from infected mosquitoes, ticks, and fleas have tripled in 13 years.

100,000 96,075

“Mosquitoes, ticks and the germs they spread are
90,000 increasing in number and moving into new areas.”
30,000 Nine new germs spread by mosquitoes and ticks have
been discovered or introduced since 2004.
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30,000 27,388

DISEASE CASES IN THE US
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Typ?us, OT::CE t}}l(:ugh%‘eradicated, reports 519 cases of typhus in
?011 mU?S ”0 SPI Me m €xas 2017, more than triple the
3 T | ~ number in 2010. The uptick
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year the number has increased.

",r =i =

lt_

utbreak &N JOHNS HOPKINS | Center for
Observatory Rl Health Security PUBLICATIONS CONTACT US QSEZ

HOME ABOUT #OUTBREAKTHURSDAY OBSERVAT

“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.”



INSIDER Q

A deadly fungal infection that spreads through dust is on the

rise in the southwestern US, and scientists warn the north
may be next

Gabby Landsverk Sep 25, 2019, 6:00 AM
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Coccidioidomycosis Acquired in

Nicola Marsden-Haug,' Marcia Goldoft,' Cindy Ralston,? Ajit P. Limaye,*
Jimmy Chua,’ Heather Hill,2 Larry Jecha,” George R. Thompson lII,’ and
Tom Chiller®

'0ffice of Communicable Disease Epidemiology, Washington State Department of
Health, Shoreline, ZCommunicable Disease Program, Benton-Franklin Health
District, and Infectious Diseases Department, Kennewick General Hospital,
Kennewick, and “Division of Allergy and Infectious Diseases, University of
Washington, Seattle, Washington; °Coccidioidomycosis Serology Laboratory,
University of California, Davis; and E‘Mycotic Diseases Branch, Centers for Disease
Control and Prevention, Atlanta, Georgia

Clinical, laboratory, and epidemiologic evidence suggest that
3 individuals with acute coccidioidomycosis were exposed in
Washington State, significantly beyond previously identified
endemic areas. Given the patients’ lack of recent travel, coc-
cidioidomycosis was not suspected, leading to delays in diag-
nosis and appropriate therapy. Clinicians should be aware of
this possibility and consider the diagnosis.

Keywords. Coccidioides; endemic

fungi; Washington

coccidioidomycosis;

Areas Endemic for Coccidioidomycosis

I Highly endemic [l Established endemic [ Suspected endemic

Case 1

A 12-year-old boy developed chest pain on 1 June 2010. Out-
patient chest radiography (CXR) 2 days later was clear. Three
days later, CXR to evaluate worsening chest pain, fever, and
difficulty breathing revealed right lower lobe parenchymal in-
filtrate and pleural effusion. The patient was admitted, pre-
scribed vancomycin and ceftriaxone for pneumonia and
azithromycin for erythema multiforme, then discharged 6

days later on oral amoxicillin/clavulanate.

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



Annals of Internal Medicine

Osservanion: Case REPORT

Vibrio vulnificus Infections From a Previously
Nonendemic Area

Background: Vibrio vulnificus is a gram-negative patho-
gen that lives in brackish, high-salinity waters with surface
temperatures above 13 °C. V vulnificus wound infections oc-
cur through breaks in the skin, and intestinal infections occur
after consumption of seafood. Either route can lead to blood-
stream infections (1). Mortality from wound and bloodstream
infections is high, particularly in patients with immunosup-

nrescion and those with cirrhosis or other iron-overload states

LLETTERS

Patient 3 was a 4é-year-old man with type 2 diabetes,
morbid obesity, and left leg lymphedema who presented with
progressive left leg erythema, pain, swelling, and blistering
lesions 2 days after minor trauma to his leg while crabbing in
the Delaware Bay. His left foot was edematous, erythematous,
and diffusely tender, and his calf was fluctuant with bullae. He
underwent emergent debridement for necrotizing fasciitis,
and his large residual wounds required skin and tissue graft-
ing. Operative cultures grew V vulnificus.

Patient 4 was a 60-year-old man with Parkinson disease
who developed progressively severe right leg swelling and
pain that required a fasciotomy. He developed shock, respi-
ratory failure, and disseminated intravascular coagulation. All

4 distal limhe hecame necrotic and mummified and later re-

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.

cultures grew V vulnificus.

Patient 2 was a 64-year-old man with untreated hepatitis
C who presented with rapidly worsening erythema, pain, and
swelling of his right hand 2 days after cleaning and eating
crabs caught in the Delaware Bay. His hand was severely swol-
len and erythematous with bullous |lesions, and he underwent
emergent fasciotomies for right arm compartment syndrome.
During the third debridement, he developed unstable ventric-
ular tachyeardia and subsequently died. His admission blood
cultures grew V vulnificus.

and treatment regimens are summarized in the Table.
Discussion: Climate change has resulted in significant in-
creases in sea surface temperatures in many regions of the
United States over the past 3 decades (3). These changes
have resulted in longer summer seasons and are associated
with alterations in the quantity, distribution, and seasonal win-
dows of bacteria in marine ecosystems, including Vibrio spe-
cies (3-5). Although reports of V vulnificus infections after ex-
posure in the Chesapeake Bay are not uncommon, reports of
infections from exposure in the cooler Delaware Bay are rare.

Ann Intern Med. 1 OCT 2019




Coastal area suitable forVibrio outbreaks (%)

Change in suitability for pathogenic Vibrio outbreaks
as a result of changing sea surface temperatures
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The 2018 report of The Lancet Countdown on health and climate change
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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
S9 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
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Between 2030%@Rd 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 transp

and energy-use choices can result BEe s
in improved health. Ve

Ten threats to gIobaI' health in 2019




Forty years ago,
scientists from 50
nations met at the
First World Climate

SPECIAL REPORT GLOBAL WARMING

Conference in Geneva BE

and agreed that WORRIED

alarming trends for BE

climate change made WORRIED.

Climate change isn't some vague
future problem—it’s already

it urgently necessary damaging he plaretatan sarming

to act.

pace. Here's how it affects you, your
kids and their kids as well

EARTH AT THE TIPPING POINT
HOW IT THREATENS YOUR HEALTH

HOW CHINA & INDIA GAN HELP
SAVE THE WORLD—OR DESTROY IT

THE CLIMATE CRUSADERS

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.
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World Scientists’ Warning of a Climate Emergency

05 November 2019

WILLIAM J. RIPPLE, CHRISTOPHER WOLF, THOMAS M. NEWSOME, PHOEBE BARNARD, WILLIAM R. MOOMAW,
AND 11,258 SCIENTIST SIGNATORIES FROM 153 COUNTRIES (LIST IN SUPPLEMENTAL FILE S1)

Scientists have a moral obligation

to clearly warn humanity of any

catastrophic threat and to “tell it like

as actual climatic impacts (figure 2).
We use only relevant data sets that are
clear, understandable, systematically

forest loss in Brazil’s Amazon has now
started to increase again (figure 1g).
Consumption of solar and wind energy

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.

and agreed that alarming trends for
climate change made it urgently neces-
sary 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

global scale, because there are many
climate efforts that involve individ-
ual regions and countries. Our vital
signs are designed to be useful to
the public, policymakers, the busi-
ness community, and those working

A much higher carbon fee price is
needed (IPCC 2018, section 2.5.2.1).
Annual fossil fuel subsidies to energy
companies have been fluctuating, and
because of a recent spike, they were
greater than US$400 billion in 2018
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BLUEPRINT

FOR ADDRESSING
CLIMATE CHANGE AND HEALTH

Public Health

Seattle & King County

GUIDANCE FOR

INTEGRATING HEALTH AND EQUITY
INTO CLIMATE CHANGE PLANNING

Climate change 15 a signihcant threat to public health. The primary drivers of our
changing climate are greenhouse gas emissions from industry, transportation,
agriculture and electricity generation. These emissions are causing nsing
temperatures, sea level nse, ocean acidification and precipitation changes, increasing
the potential for more extreme weather events, wildfires, worsening air and water
quality. flooding. and agncultural changes. Health effects from these and other
climactic changes include respiratory and cardiovascular dizsease, injunes and
premature deaths related to heat events and other exireme weather, more widespread
allergy symptoms, changes in the prevalence and geographic distribution of focdborne
and waterborne illnesses and vector borne diseases, and threats to food security and
mental health.

Health-related Chimate Change Impadis

® @

Heat-related Mental health Alr quality
impacts and well-being

R

T X

— ke 4
Water impacts  Food impacts Vector-borne Extreme
diseases waather evenis

Chmate change poses greater nsks to communities already impacted by inequities.
This inciudes communities of color, those who speak a language ather than English,
low-income househelds, immigrants, and refugees. These populations cften reside in
areas with higher health risks, such as near heavy industral pellution, in flood plains,
or in heat iglands {i.e. urban areas that are significantly warmer than surrounding rurzal
areas due to human activities and infrastructure). Other groups at higher nsk of harm
from climate change impacts include cutdoor workers, children, older adults, pregnant
women, those with chronic health conditions, and those experi&ru::ing homelessness.

Cmmemiynmtimdﬂgemksuﬁb better health
d'ﬂlge.We also need to

priornitize Im-a‘-carbnn strategies that benefit public health, such as active transportation,
multi-uze development. and green building.

Public Health

Seattle & King County



CLIMATE RESILIENCE BUILDS
COMMUNITY RESILIENCE

RESILIENT COMMUNITIES...

ONE OF THE MOST CRUCIAL
COMMUNITY RESILIENCE
STRATEGIES IS

_ ..,

to promote
equity and improve
the health outcomes
for those who are

U JITUPU Y 1Y

impacted by
climate change.




Prioritized Public Health actions perthe
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 perthe

Blueprint for Addressing Climate Change and Health

e 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 perthe

Blueprint for Addressing Climate Change and Health

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

e 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?
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King County Strategic Climate Action Plan

SECTION 1: Reducing Emissions

» Transportation & Land Use

» Buildings & Facilities Energy

» Green Building

» Consumption & Materials Management

» Forests and Agriculture

SECTION 2: Preparing for Impacts
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King County-Cities Climate Collaboration
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Results: Reducing Greenhouse Gas Emissions

* Achieving Energy Efficiency and
Green Building Goals

* Green Direct and State Legislation

* Battery Buses
* Focusing Growth

e One Million Trees
* Land Conservation Initiative =% _ 29500, 1,000,000
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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




Countywide Emissions Trends

King County GHG Emissions and Population Trends
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How will we make plan stronger?

v’ Update technical analysis:
EQUITY AND SOCIAL JUSTICE
Where do we have the most
impact and influence?

v'Update shared action
commitments with cities;
create tools to support city King County
action

v'Integrate and prioritize
equity throughout the
process, plan,
implementation and
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2020 King County Strategic Climate Action Plan Update

2020 SCAP
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Emissions Reduction Sustainable & Resilient Preparing for Climate Impacts
* Transportation Communities (NEW!) Flooding Sea Level Rise
* Energy * Intersectional Issues: Salmon  Capital Projects
* Green Building health, employment, Wildfire
* Waste housing, food Stormwater

reduction/recycling e Community driven goals & Public Health
* Forests and priorities Many Others...

Agriculture e Climate Equity Frontline

Communities Task Force




2020 King County Strategic Climate Action Plan Update
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2020 SCAP: Sustainable &
Resilient Communities




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




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

e Sameth Mell,

CIRCC; Cambodian American Community
Council




Questions?



Health Impacts of Climate
Change

King County Board of Health
November 215t 2019



Health Impacts of Climate Change

and what you can do about it
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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.




A World of Agreement: Temperatures are Rising
Global Temperature Anomaly (°C)

"9~ Global temperatures in 2018 were 1.5°F (0.83°C)
warmer than the 1951-1980 mean. Two-thirds of
ns_  the warming has occurred since 1975, at a rate of

roughly 0.15-0.2°C per decade.

0.0

0.5 - \/\} V \ '\:/ \\\/ NASA Goddard Institute for Space Studies
Berkeley Earth

Japanese Meteorological Agency

-1.0- Met Office Hadley Centre/Climatic Research Unit
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The past five years are, collectively, the warmest years
in the modern record.

NASA 's Goddard Institute for Space Studies



The Culprit: Atmospheric CO2 Over Time

<+—— current level

For centuries, atmospheric carbon dioxide had never been above this line

<+—— 19560 level

400,000 350,000 300,000 250,000 200,000 150,000 100,000 50,000

years before today (0 = 1950)

Global average atmospheric CO2in 2018 was 407.4 PPM (+/- 0.1 ppm).
CO2 levels today are higher than at any point in

: at least the East 800i000 iears. ;

GLOBAL CLIMATE CHANGE
Vital Signs of the Planet




Injuries, fatalities,
mental health impacts

Severe

" Weather
Heat-related illness

and death,
cardiovascular failure

Extreme
Heat

Environ-
mental
Degradation

Forced migration,
civil conflict,
mental health impacts

Water and Food
Supply Impacts

Malnutrition,
diarrheal disease

Asthma,
cardiovascular disease

po|ﬁ::ion Malaria, dengue,

encephalitis, hantavirus,

Rift Valley fever,
Lyme disease,
chikungunya,

West Nile virus

Changes
in Vector

Increasing
Allergens Respiratory

allergies, asthma

Water
Quality Impacts

Cholera,
cryptosporidiosis,
campylobacter, leptospirosis,
harmful algal blooms




SCIENTIFIC
AMERICAN.

CLIMATE

Children Are Particularly
Vulnerable to Climate Change's
Health Impacts

Global warming is already affecting public health, and efforts to address the problem are
inadequate, a new report says

By Maya Earls, E&E News on November 14, 2019

e 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.

e Older adults would see increasing vulnerability
from extreme heat.




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

Factors that Influence Climate Vulnerability

RACISM

LANGUAGE

BARRIERS. @ 'NCOME
ACCESS TO HEALTHCARE

LIVING
HEALTH @ . CONDITIONS
OCCUPATION ® e
LOCATION

URBAN SUSTAINABILITY DIRECTORS NETWORK
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Air Po

E
Air pollution and climate change are closely related
The main sources of CO, 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)
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The Seattle Times

Health | Local News | Puget Sound | Weather

Seattle’s dirty air among world’s worst, but relief is
in sight

Originally published August 15, 2018 at 7:10 am | Updated August 15, 2018 at 6:02 pm

= v TheSeattleTimes Local News My Account ¥ | O Search

LOCAL BIZ/TECH SPORTS ENTERTAINMENT LIFE TRAVEL HOMES OPINION | JOBS AUTOS EXPLORE ¥ All Sections
TrafficLab Project Homeless Crime Local Politics Education Eastside Watchdog News Obituaries FYIGuy Westneat Beason

Local News | Weather

Puget Sound air-quality warning: Beware of smoke
from British Columbia fires

Originally published August 13, 2018 at 5:49 pm | Updoted August 14, 2018 at 5:38 pm

[+ Haze obscures the Seottle skyline as seen from Bellevue eariier this month. While the smoke
10f6 may not be as bod this weekend, the Puget Sound Clean Air Agency advises everyone to limit
time spent outdoors. (Ellen M. Banner / The Seottle Times)

Smoke from fires in British Columbia will impact air quality in the King,
Kitsap, Pierce and Snohomish county areas. A southern wind should
push the wildfire smoke out by the end of the week.



Wildfire at the Wildland-Urban Interface
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Weekend lightning, wind spread wildfires across
Washington state

Originally published August 12, 2018 at 4:54 pm | Updated August 14, 2018 at 5:49 am

Almost 9,000 firefighters and support personnel are trying to put out
fires burning across more than 250,000 acres of land in Washington and
Oregon.

Grass Valley Fire, west of Grand Coulee Dam, August 12, 2018 (Almira Fire Dept)
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Seattle-Tacoma Area is One of the Ten Most Polluted

Areas in the Nation, According to 2019 ‘State of the Air’
Report

Wildfires significantly impact air quality in the region

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.
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Alr-quality forecasting for the Pacific Northwest
AIRPACT-5 Dynamic Map SEPT 2018
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Lancet Planetary Health, March 2019 RAGWEED POLLEN COUNTS RISE WITH
INCREASING CARBON DIOXIDE
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Fueled by climate change, extreme weather disasters hit
62 million people in 2018, U.N. says

Doyle Rice, USA TODAY

2018 global temperatiie
the fourth-hoitest ever .

SOURCE: MOSA [ MO

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
Physical injury
Disease
Mental health impacts
Population displacement
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

O O O O O




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)
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Extreme Heat

* The leading cause of weather-related deaths in the U.S.

* Average summer temperature in 2016 was 2.2°F 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.
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DE GRUYTER Rev Environ Health 2015; 30(1): 51-64

Tania Busch Isaksen*, Michael G. Yost, Elizabeth K. Hom, You Ren, Hilary Lyons
and Richard A. Fenske

Increased hospital admissions associated
with extreme-heat exposure in King County,
Washington, 1990-2010

Abstract: Increased morbidity and mortality have been
associated with extreme heat events, particularly in tem-

risk for nephritis and nephrotic syndromes, acute renal
failure, natural heat exposure, chronic obstructive pulmo-

“...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 dlsease, and asthma hospitalizations”

ne e N g ——— s

admlss.lons per degree increase in humldex abm'e 3.r 4“::
Admissions stratified by cause and age produced statis-
tically significant results with both relative risk and time
series analyses for nephritis and nephrotic syndromes,
acute renal failure, and natural heat exposure hospitali-
zations. This study demonsitrates that heat, expressed as
humidex, is associated with increased hospital admis-
sions. When stratified by age and cause of admission, the
non-elderly age groups (<85 years) experience significant

that higher temperatures, or other indices of the physi-
ologic effect of heat and humidity, are associated with
increased mortality (2-8). Research focused on hospitali-
zation and emergency room visits also found an increased
risk associated with increasing temperatures (9-13).
Studies conducted in the US have shown an increased risk
of hospitalization for diverse conditions like heat stroke
or heat exhaustion (12), acute renal failure (14), diabetes
(15), respiratory (16), and cardiovascular diseases (17, 18).

Intensity and duration of heat events modify the heat’s
effect on montality (4, 8) and morbidity (14). Socio-demo-

Rev Environ Health 2015; 30(1): 51-64
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ORIGINAL PAPER

Increased mortality associated with extreme-heat exposure
in King County, Washington, 1980-2010

Tania Busch Isaksen'+ Richard A. Fenske' « Elizabeth K. Hom'? - You Ren” +

Hilary Lyons® - Michael G. Yost"

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

increases with heat’s intensity

mortality, particulaily in temperate climates. Few epidemio-
logic studies have considered the Pacific Northwest region in
their analyses. This study quantified the historical (May to
September, 1980-2010) heat-mortality relationship in the
most populous Pacific Northwest County, King County,
Washington. A relative risk (RR) analysis was used to explore
the relationship between heat and all-cause mortality on 99th
percentile heat days, while a time series analysis, using a
piece-wise linear model fit, was used to estimate the effect
of heat intensity on mortality, adjusted for temporal trends.
For all ages, all causes, we found a 10 % (1.10 (95 % confi-
dence interval (C1), 1.06, 1.14)) increase in the risk of death on
a heat day versus non-heat day. When considering the inten-
sity effect of heat on all-cause mortality, we found a 1.69 %
(95 % CI, 0.69, 2.70) increase in the risk of death per unit of
humidex above 36.0 °C. Mortality stratified by cause and age
produced statistically significant results using both types of
analyses for: all-cause, non-traumatic, circulatory, cardiovas-
cular, cerebrovascular, and diabetes causes of death. Allcause
mortality was statistically significantly modified by the type of
synoptic weather type. These results demonstrate that heat,
expressed as humidex, is associated with increased mortality
on heat days, and that risk increases with heat’s intensity.

to modify mortality risks, statistically significant increases in
diabetes-related mortality for the 45-64 age group suggests
that underlying health status may contribuie to these nisks.

Keywords Climate change - Extreme heat - Mortality -
Washington State

Introduction

Extreme-heat events have contributed to thousands of deaths
in the USA, Canada, and Europe since the early 1980s (An-
derson and Bell 2009, 2011; Jackson et al. 2010); Baccini et al.
2008; Basu et al. 2008; Naughton 2002; Whitman etal. 1997).
V-, U-, or J-shaped relationships have been identified where
there is a minimum mortality temperature (also called
“threshold” or “turning point) beyond which mortality in-
creases significantly with increasing heat (Baccini et al.
2008; Kim et al. 2006; Cumiero et al. 2002), Studies have also
suggested that the heat-mortality relationship may not be the
same in all locations {Baccini et al. 2008; Curnero et al. 2002).
Curniero et al. 2002 research demonstrated a stronger associ-
ation in mortality risk for northern cities in the USA, at lower
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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.

25 States Are at Risk of Serious Flooding
This Spring, U.S. Forecast Says
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Health Risks of Flooding Stratified by Time After Event

Immediate
Drowning
Trauma
Hypothermia
Electrocution
Carbon monoxide poisoning
Early (<10 d after event)
Cutaneous infection; Tetanus
Aspiration pneumonitis/pneumonia
Viral respiratory infections
Gastroenteritis
Late (>10 d after event)
Leptospirosis
Mosquito-borne illnesses
Cutaneous infection from atypical organisms (fungi, mycobacteria)
Hepatitis A or E virus infection; Vaccine preventable diseases

Mental health disorders, including posttraumatic stress disorder and
depression

Management of chronic disease Paterson. CID; 2018.



Disease cases from infected mosquitoes, ticks, and fleas have tripled in 13 years.

100,000 96,075

“Mosquitoes, ticks and the germs they spread are
90,000 increasing in number and moving into new areas.”
30,000 Nine new germs spread by mosquitoes and ticks have
been discovered or introduced since 2004.
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DISEASE CASES IN THE US
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Typ?us, OT::CE t}}l(:ugh%‘eradicated, reports 519 cases of typhus in
?011 mU?S ”0 SPI Me m €xas 2017, more than triple the
3 T | ~ number in 2010. The uptick
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i - represents the 4th consecutive

year the number has increased.
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“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.”



INSIDER Q

A deadly fungal infection that spreads through dust is on the

rise in the southwestern US, and scientists warn the north
may be next

Gabby Landsverk Sep 25, 2019, 6:00 AM
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Coccidioidomycosis Acquired in

Nicola Marsden-Haug,' Marcia Goldoft,' Cindy Ralston,? Ajit P. Limaye,*
Jimmy Chua,’ Heather Hill,2 Larry Jecha,” George R. Thompson lII,’ and
Tom Chiller®

'0ffice of Communicable Disease Epidemiology, Washington State Department of
Health, Shoreline, ZCommunicable Disease Program, Benton-Franklin Health
District, and Infectious Diseases Department, Kennewick General Hospital,
Kennewick, and “Division of Allergy and Infectious Diseases, University of
Washington, Seattle, Washington; °Coccidioidomycosis Serology Laboratory,
University of California, Davis; and E‘Mycotic Diseases Branch, Centers for Disease
Control and Prevention, Atlanta, Georgia

Clinical, laboratory, and epidemiologic evidence suggest that
3 individuals with acute coccidioidomycosis were exposed in
Washington State, significantly beyond previously identified
endemic areas. Given the patients’ lack of recent travel, coc-
cidioidomycosis was not suspected, leading to delays in diag-
nosis and appropriate therapy. Clinicians should be aware of
this possibility and consider the diagnosis.

Keywords. Coccidioides; endemic

fungi; Washington

coccidioidomycosis;

Areas Endemic for Coccidioidomycosis

I Highly endemic [l Established endemic [ Suspected endemic

Case 1

A 12-year-old boy developed chest pain on 1 June 2010. Out-
patient chest radiography (CXR) 2 days later was clear. Three
days later, CXR to evaluate worsening chest pain, fever, and
difficulty breathing revealed right lower lobe parenchymal in-
filtrate and pleural effusion. The patient was admitted, pre-
scribed vancomycin and ceftriaxone for pneumonia and
azithromycin for erythema multiforme, then discharged 6

days later on oral amoxicillin/clavulanate.

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



Annals of Internal Medicine

Osservanion: Case REPORT

Vibrio vulnificus Infections From a Previously
Nonendemic Area

Background: Vibrio vulnificus is a gram-negative patho-
gen that lives in brackish, high-salinity waters with surface
temperatures above 13 °C. V vulnificus wound infections oc-
cur through breaks in the skin, and intestinal infections occur
after consumption of seafood. Either route can lead to blood-
stream infections (1). Mortality from wound and bloodstream
infections is high, particularly in patients with immunosup-

nrescion and those with cirrhosis or other iron-overload states

LLETTERS

Patient 3 was a 4é-year-old man with type 2 diabetes,
morbid obesity, and left leg lymphedema who presented with
progressive left leg erythema, pain, swelling, and blistering
lesions 2 days after minor trauma to his leg while crabbing in
the Delaware Bay. His left foot was edematous, erythematous,
and diffusely tender, and his calf was fluctuant with bullae. He
underwent emergent debridement for necrotizing fasciitis,
and his large residual wounds required skin and tissue graft-
ing. Operative cultures grew V vulnificus.

Patient 4 was a 60-year-old man with Parkinson disease
who developed progressively severe right leg swelling and
pain that required a fasciotomy. He developed shock, respi-
ratory failure, and disseminated intravascular coagulation. All

4 distal limhe hecame necrotic and mummified and later re-

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.

cultures grew V vulnificus.

Patient 2 was a 64-year-old man with untreated hepatitis
C who presented with rapidly worsening erythema, pain, and
swelling of his right hand 2 days after cleaning and eating
crabs caught in the Delaware Bay. His hand was severely swol-
len and erythematous with bullous |lesions, and he underwent
emergent fasciotomies for right arm compartment syndrome.
During the third debridement, he developed unstable ventric-
ular tachyeardia and subsequently died. His admission blood
cultures grew V vulnificus.

and treatment regimens are summarized in the Table.
Discussion: Climate change has resulted in significant in-
creases in sea surface temperatures in many regions of the
United States over the past 3 decades (3). These changes
have resulted in longer summer seasons and are associated
with alterations in the quantity, distribution, and seasonal win-
dows of bacteria in marine ecosystems, including Vibrio spe-
cies (3-5). Although reports of V vulnificus infections after ex-
posure in the Chesapeake Bay are not uncommon, reports of
infections from exposure in the cooler Delaware Bay are rare.

Ann Intern Med. 1 OCT 2019




Coastal area suitable forVibrio outbreaks (%)

Change in suitability for pathogenic Vibrio outbreaks
as a result of changing sea surface temperatures
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The 2018 report of The Lancet Countdown on health and climate change
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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
S9 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
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Between 2030%@Rd 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 transp

and energy-use choices can result BEe s
in improved health. Ve

Ten threats to gIobaI' health in 2019




Forty years ago,
scientists from 50
nations met at the
First World Climate

SPECIAL REPORT GLOBAL WARMING

Conference in Geneva BE

and agreed that WORRIED

alarming trends for BE

climate change made WORRIED.

Climate change isn't some vague
future problem—it’s already

it urgently necessary damaging he plaretatan sarming

to act.

pace. Here's how it affects you, your
kids and their kids as well

EARTH AT THE TIPPING POINT
HOW IT THREATENS YOUR HEALTH

HOW CHINA & INDIA GAN HELP
SAVE THE WORLD—OR DESTROY IT

THE CLIMATE CRUSADERS

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.
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World Scientists’ Warning of a Climate Emergency

05 November 2019

WILLIAM J. RIPPLE, CHRISTOPHER WOLF, THOMAS M. NEWSOME, PHOEBE BARNARD, WILLIAM R. MOOMAW,
AND 11,258 SCIENTIST SIGNATORIES FROM 153 COUNTRIES (LIST IN SUPPLEMENTAL FILE S1)

Scientists have a moral obligation

to clearly warn humanity of any

catastrophic threat and to “tell it like

as actual climatic impacts (figure 2).
We use only relevant data sets that are
clear, understandable, systematically

forest loss in Brazil’s Amazon has now
started to increase again (figure 1g).
Consumption of solar and wind energy

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.

and agreed that alarming trends for
climate change made it urgently neces-
sary 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

global scale, because there are many
climate efforts that involve individ-
ual regions and countries. Our vital
signs are designed to be useful to
the public, policymakers, the busi-
ness community, and those working

A much higher carbon fee price is
needed (IPCC 2018, section 2.5.2.1).
Annual fossil fuel subsidies to energy
companies have been fluctuating, and
because of a recent spike, they were
greater than US$400 billion in 2018

-9[0IB-22UBAPE/32USI2S0Iq/Wo dnoojwapeoe;/:sdiy woJ) papeojumod



BLUEPRINT

FOR ADDRESSING
CLIMATE CHANGE AND HEALTH

Public Health

Seattle & King County

GUIDANCE FOR

INTEGRATING HEALTH AND EQUITY
INTO CLIMATE CHANGE PLANNING

Climate change 15 a signihcant threat to public health. The primary drivers of our
changing climate are greenhouse gas emissions from industry, transportation,
agriculture and electricity generation. These emissions are causing nsing
temperatures, sea level nse, ocean acidification and precipitation changes, increasing
the potential for more extreme weather events, wildfires, worsening air and water
quality. flooding. and agncultural changes. Health effects from these and other
climactic changes include respiratory and cardiovascular dizsease, injunes and
premature deaths related to heat events and other exireme weather, more widespread
allergy symptoms, changes in the prevalence and geographic distribution of focdborne
and waterborne illnesses and vector borne diseases, and threats to food security and
mental health.

Health-related Chimate Change Impadis

® @

Heat-related Mental health Alr quality
impacts and well-being

R

T X

— ke 4
Water impacts  Food impacts Vector-borne Extreme
diseases waather evenis

Chmate change poses greater nsks to communities already impacted by inequities.
This inciudes communities of color, those who speak a language ather than English,
low-income househelds, immigrants, and refugees. These populations cften reside in
areas with higher health risks, such as near heavy industral pellution, in flood plains,
or in heat iglands {i.e. urban areas that are significantly warmer than surrounding rurzal
areas due to human activities and infrastructure). Other groups at higher nsk of harm
from climate change impacts include cutdoor workers, children, older adults, pregnant
women, those with chronic health conditions, and those experi&ru::ing homelessness.

Cmmemiynmtimdﬂgemksuﬁb better health
d'ﬂlge.We also need to

priornitize Im-a‘-carbnn strategies that benefit public health, such as active transportation,
multi-uze development. and green building.

Public Health

Seattle & King County



CLIMATE RESILIENCE BUILDS
COMMUNITY RESILIENCE

RESILIENT COMMUNITIES...

ONE OF THE MOST CRUCIAL
COMMUNITY RESILIENCE
STRATEGIES IS

_ ..,

to promote
equity and improve
the health outcomes
for those who are

U JITUPU Y 1Y

impacted by
climate change.




Prioritized Public Health actions perthe
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 perthe

Blueprint for Addressing Climate Change and Health

e 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 perthe

Blueprint for Addressing Climate Change and Health

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

e 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
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REDUCE
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Clean Future. Strong Communities.



King County Strategic Climate Action Plan

SECTION 1: Reducing Emissions

» Transportation & Land Use

» Buildings & Facilities Energy

» Green Building

» Consumption & Materials Management

» Forests and Agriculture

SECTION 2: Preparing for Impacts
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King County-Cities Climate Collaboration
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Results: Reducing Greenhouse Gas Emissions

* Achieving Energy Efficiency and
Green Building Goals

* Green Direct and State Legislation

* Battery Buses
* Focusing Growth

e One Million Trees
* Land Conservation Initiative =% _ 29500, 1,000,000
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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




Countywide Emissions Trends

King County GHG Emissions and Population Trends
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How do we create
healthy, resilient
communities as our
population grows?
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How will we make plan stronger?

v’ Update technical analysis:
EQUITY AND SOCIAL JUSTICE
Where do we have the most
impact and influence?

v'Update shared action
commitments with cities;
create tools to support city King County
action

v'Integrate and prioritize
equity throughout the
process, plan,
implementation and
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2020 King County Strategic Climate Action Plan Update

2020 SCAP

wwwww

REDUCING
CARBON
POLLUTION

e°°%e~

“THerNG comont!

Emissions Reduction Sustainable & Resilient Preparing for Climate Impacts
* Transportation Communities (NEW!) Flooding Sea Level Rise
* Energy * Intersectional Issues: Salmon  Capital Projects
* Green Building health, employment, Wildfire
* Waste housing, food Stormwater

reduction/recycling e Community driven goals & Public Health
* Forests and priorities Many Others...

Agriculture e Climate Equity Frontline

Communities Task Force




2020 King County Strategic Climate Action Plan Update

EL CAMBIO CLIMATICO ESTA
AFECTANDO A NUESTRAS
COMUNIDADES LOCALES
) Impacto medioamblental
@ Impacto en la salud

§CIimate
zPreparedness
>Collaborative

KING COuNTy-Cifies

CLIMATE COLLABORATION



2020 SCAP: Sustainable &
Resilient Communities




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




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

e Sameth Mell,

CIRCC; Cambodian American Community
Council




Questions?



Health Impacts of Climate
Change

King County Board of Health
November 215t 2019



Health Impacts of Climate Change

and what you can do about it
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Professor in Medicine, Division of Allergy & Infectious Diseases,
Adjunct Professor, School of Public Health, University of Washington



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.




A World of Agreement: Temperatures are Rising
Global Temperature Anomaly (°C)

"9~ Global temperatures in 2018 were 1.5°F (0.83°C)
warmer than the 1951-1980 mean. Two-thirds of
ns_  the warming has occurred since 1975, at a rate of

roughly 0.15-0.2°C per decade.

0.0

0.5 - \/\} V \ '\:/ \\\/ NASA Goddard Institute for Space Studies
Berkeley Earth

Japanese Meteorological Agency

-1.0- Met Office Hadley Centre/Climatic Research Unit
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The past five years are, collectively, the warmest years
in the modern record.

NASA 's Goddard Institute for Space Studies



The Culprit: Atmospheric CO2 Over Time

<+—— current level

For centuries, atmospheric carbon dioxide had never been above this line

<+—— 19560 level

400,000 350,000 300,000 250,000 200,000 150,000 100,000 50,000

years before today (0 = 1950)

Global average atmospheric CO2in 2018 was 407.4 PPM (+/- 0.1 ppm).
CO2 levels today are higher than at any point in

: at least the East 800i000 iears. ;

GLOBAL CLIMATE CHANGE
Vital Signs of the Planet




Injuries, fatalities,
mental health impacts

Severe

" Weather
Heat-related illness

and death,
cardiovascular failure

Extreme
Heat

Environ-
mental
Degradation

Forced migration,
civil conflict,
mental health impacts

Water and Food
Supply Impacts

Malnutrition,
diarrheal disease

Asthma,
cardiovascular disease

po|ﬁ::ion Malaria, dengue,

encephalitis, hantavirus,

Rift Valley fever,
Lyme disease,
chikungunya,

West Nile virus

Changes
in Vector

Increasing
Allergens Respiratory

allergies, asthma

Water
Quality Impacts

Cholera,
cryptosporidiosis,
campylobacter, leptospirosis,
harmful algal blooms




SCIENTIFIC
AMERICAN.

CLIMATE

Children Are Particularly
Vulnerable to Climate Change's
Health Impacts

Global warming is already affecting public health, and efforts to address the problem are
inadequate, a new report says

By Maya Earls, E&E News on November 14, 2019

e 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.

e Older adults would see increasing vulnerability
from extreme heat.




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

Factors that Influence Climate Vulnerability

RACISM

LANGUAGE

BARRIERS. @ 'NCOME
ACCESS TO HEALTHCARE

LIVING
HEALTH @ . CONDITIONS
OCCUPATION ® e
LOCATION

URBAN SUSTAINABILITY DIRECTORS NETWORK
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Air Po

E
Air pollution and climate change are closely related
The main sources of CO, 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)
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The Seattle Times

Health | Local News | Puget Sound | Weather

Seattle’s dirty air among world’s worst, but relief is
in sight

Originally published August 15, 2018 at 7:10 am | Updated August 15, 2018 at 6:02 pm

= v TheSeattleTimes Local News My Account ¥ | O Search

LOCAL BIZ/TECH SPORTS ENTERTAINMENT LIFE TRAVEL HOMES OPINION | JOBS AUTOS EXPLORE ¥ All Sections
TrafficLab Project Homeless Crime Local Politics Education Eastside Watchdog News Obituaries FYIGuy Westneat Beason

Local News | Weather

Puget Sound air-quality warning: Beware of smoke
from British Columbia fires

Originally published August 13, 2018 at 5:49 pm | Updoted August 14, 2018 at 5:38 pm

[+ Haze obscures the Seottle skyline as seen from Bellevue eariier this month. While the smoke
10f6 may not be as bod this weekend, the Puget Sound Clean Air Agency advises everyone to limit
time spent outdoors. (Ellen M. Banner / The Seottle Times)

Smoke from fires in British Columbia will impact air quality in the King,
Kitsap, Pierce and Snohomish county areas. A southern wind should
push the wildfire smoke out by the end of the week.



Wildfire at the Wildland-Urban Interface
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Weekend lightning, wind spread wildfires across
Washington state

Originally published August 12, 2018 at 4:54 pm | Updated August 14, 2018 at 5:49 am

Almost 9,000 firefighters and support personnel are trying to put out
fires burning across more than 250,000 acres of land in Washington and
Oregon.

Grass Valley Fire, west of Grand Coulee Dam, August 12, 2018 (Almira Fire Dept)
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Seattle-Tacoma Area is One of the Ten Most Polluted

Areas in the Nation, According to 2019 ‘State of the Air’
Report

Wildfires significantly impact air quality in the region

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.
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Alr-quality forecasting for the Pacific Northwest
AIRPACT-5 Dynamic Map SEPT 2018
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Projected Increase in Risk of Very Large Fires by Mid-Century
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Lancet Planetary Health, March 2019 RAGWEED POLLEN COUNTS RISE WITH
INCREASING CARBON DIOXIDE
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Fueled by climate change, extreme weather disasters hit
62 million people in 2018, U.N. says

Doyle Rice, USA TODAY

2018 global temperatiie
the fourth-hoitest ever .

SOURCE: MOSA [ MO

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
Physical injury
Disease
Mental health impacts
Population displacement
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

O O O O O




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)
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Extreme Heat

* The leading cause of weather-related deaths in the U.S.

* Average summer temperature in 2016 was 2.2°F 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.
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Tania Busch Isaksen*, Michael G. Yost, Elizabeth K. Hom, You Ren, Hilary Lyons
and Richard A. Fenske

Increased hospital admissions associated
with extreme-heat exposure in King County,
Washington, 1990-2010

Abstract: Increased morbidity and mortality have been
associated with extreme heat events, particularly in tem-

risk for nephritis and nephrotic syndromes, acute renal
failure, natural heat exposure, chronic obstructive pulmo-

“...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 dlsease, and asthma hospitalizations”

ne e N g ——— s

admlss.lons per degree increase in humldex abm'e 3.r 4“::
Admissions stratified by cause and age produced statis-
tically significant results with both relative risk and time
series analyses for nephritis and nephrotic syndromes,
acute renal failure, and natural heat exposure hospitali-
zations. This study demonsitrates that heat, expressed as
humidex, is associated with increased hospital admis-
sions. When stratified by age and cause of admission, the
non-elderly age groups (<85 years) experience significant

that higher temperatures, or other indices of the physi-
ologic effect of heat and humidity, are associated with
increased mortality (2-8). Research focused on hospitali-
zation and emergency room visits also found an increased
risk associated with increasing temperatures (9-13).
Studies conducted in the US have shown an increased risk
of hospitalization for diverse conditions like heat stroke
or heat exhaustion (12), acute renal failure (14), diabetes
(15), respiratory (16), and cardiovascular diseases (17, 18).

Intensity and duration of heat events modify the heat’s
effect on montality (4, 8) and morbidity (14). Socio-demo-

Rev Environ Health 2015; 30(1): 51-64
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Increased mortality associated with extreme-heat exposure
in King County, Washington, 1980-2010

Tania Busch Isaksen'+ Richard A. Fenske' « Elizabeth K. Hom'? - You Ren” +

Hilary Lyons® - Michael G. Yost"

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

increases with heat’s intensity

mortality, particulaily in temperate climates. Few epidemio-
logic studies have considered the Pacific Northwest region in
their analyses. This study quantified the historical (May to
September, 1980-2010) heat-mortality relationship in the
most populous Pacific Northwest County, King County,
Washington. A relative risk (RR) analysis was used to explore
the relationship between heat and all-cause mortality on 99th
percentile heat days, while a time series analysis, using a
piece-wise linear model fit, was used to estimate the effect
of heat intensity on mortality, adjusted for temporal trends.
For all ages, all causes, we found a 10 % (1.10 (95 % confi-
dence interval (C1), 1.06, 1.14)) increase in the risk of death on
a heat day versus non-heat day. When considering the inten-
sity effect of heat on all-cause mortality, we found a 1.69 %
(95 % CI, 0.69, 2.70) increase in the risk of death per unit of
humidex above 36.0 °C. Mortality stratified by cause and age
produced statistically significant results using both types of
analyses for: all-cause, non-traumatic, circulatory, cardiovas-
cular, cerebrovascular, and diabetes causes of death. Allcause
mortality was statistically significantly modified by the type of
synoptic weather type. These results demonstrate that heat,
expressed as humidex, is associated with increased mortality
on heat days, and that risk increases with heat’s intensity.

to modify mortality risks, statistically significant increases in
diabetes-related mortality for the 45-64 age group suggests
that underlying health status may contribuie to these nisks.

Keywords Climate change - Extreme heat - Mortality -
Washington State

Introduction

Extreme-heat events have contributed to thousands of deaths
in the USA, Canada, and Europe since the early 1980s (An-
derson and Bell 2009, 2011; Jackson et al. 2010); Baccini et al.
2008; Basu et al. 2008; Naughton 2002; Whitman etal. 1997).
V-, U-, or J-shaped relationships have been identified where
there is a minimum mortality temperature (also called
“threshold” or “turning point) beyond which mortality in-
creases significantly with increasing heat (Baccini et al.
2008; Kim et al. 2006; Cumiero et al. 2002), Studies have also
suggested that the heat-mortality relationship may not be the
same in all locations {Baccini et al. 2008; Curnero et al. 2002).
Curniero et al. 2002 research demonstrated a stronger associ-
ation in mortality risk for northern cities in the USA, at lower
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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.

25 States Are at Risk of Serious Flooding
This Spring, U.S. Forecast Says
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Health Risks of Flooding Stratified by Time After Event

Immediate
Drowning
Trauma
Hypothermia
Electrocution
Carbon monoxide poisoning
Early (<10 d after event)
Cutaneous infection; Tetanus
Aspiration pneumonitis/pneumonia
Viral respiratory infections
Gastroenteritis
Late (>10 d after event)
Leptospirosis
Mosquito-borne illnesses
Cutaneous infection from atypical organisms (fungi, mycobacteria)
Hepatitis A or E virus infection; Vaccine preventable diseases

Mental health disorders, including posttraumatic stress disorder and
depression

Management of chronic disease Paterson. CID; 2018.



Disease cases from infected mosquitoes, ticks, and fleas have tripled in 13 years.

100,000 96,075

“Mosquitoes, ticks and the germs they spread are
90,000 increasing in number and moving into new areas.”
30,000 Nine new germs spread by mosquitoes and ticks have
been discovered or introduced since 2004.
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60,000
50,000
40,000

30,000 27,388

DISEASE CASES IN THE US
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Typ?us, OT::CE t}}l(:ugh%‘eradicated, reports 519 cases of typhus in
?011 mU?S ”0 SPI Me m €xas 2017, more than triple the
3 T | ~ number in 2010. The uptick
S _— .
i - represents the 4th consecutive

year the number has increased.
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“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.”



INSIDER Q

A deadly fungal infection that spreads through dust is on the

rise in the southwestern US, and scientists warn the north
may be next

Gabby Landsverk Sep 25, 2019, 6:00 AM
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Coccidioidomycosis Acquired in

Nicola Marsden-Haug,' Marcia Goldoft,' Cindy Ralston,? Ajit P. Limaye,*
Jimmy Chua,’ Heather Hill,2 Larry Jecha,” George R. Thompson lII,’ and
Tom Chiller®

'0ffice of Communicable Disease Epidemiology, Washington State Department of
Health, Shoreline, ZCommunicable Disease Program, Benton-Franklin Health
District, and Infectious Diseases Department, Kennewick General Hospital,
Kennewick, and “Division of Allergy and Infectious Diseases, University of
Washington, Seattle, Washington; °Coccidioidomycosis Serology Laboratory,
University of California, Davis; and E‘Mycotic Diseases Branch, Centers for Disease
Control and Prevention, Atlanta, Georgia

Clinical, laboratory, and epidemiologic evidence suggest that
3 individuals with acute coccidioidomycosis were exposed in
Washington State, significantly beyond previously identified
endemic areas. Given the patients’ lack of recent travel, coc-
cidioidomycosis was not suspected, leading to delays in diag-
nosis and appropriate therapy. Clinicians should be aware of
this possibility and consider the diagnosis.

Keywords. Coccidioides; endemic

fungi; Washington

coccidioidomycosis;

Areas Endemic for Coccidioidomycosis

I Highly endemic [l Established endemic [ Suspected endemic

Case 1

A 12-year-old boy developed chest pain on 1 June 2010. Out-
patient chest radiography (CXR) 2 days later was clear. Three
days later, CXR to evaluate worsening chest pain, fever, and
difficulty breathing revealed right lower lobe parenchymal in-
filtrate and pleural effusion. The patient was admitted, pre-
scribed vancomycin and ceftriaxone for pneumonia and
azithromycin for erythema multiforme, then discharged 6

days later on oral amoxicillin/clavulanate.

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



Annals of Internal Medicine

Osservanion: Case REPORT

Vibrio vulnificus Infections From a Previously
Nonendemic Area

Background: Vibrio vulnificus is a gram-negative patho-
gen that lives in brackish, high-salinity waters with surface
temperatures above 13 °C. V vulnificus wound infections oc-
cur through breaks in the skin, and intestinal infections occur
after consumption of seafood. Either route can lead to blood-
stream infections (1). Mortality from wound and bloodstream
infections is high, particularly in patients with immunosup-

nrescion and those with cirrhosis or other iron-overload states

LLETTERS

Patient 3 was a 4é-year-old man with type 2 diabetes,
morbid obesity, and left leg lymphedema who presented with
progressive left leg erythema, pain, swelling, and blistering
lesions 2 days after minor trauma to his leg while crabbing in
the Delaware Bay. His left foot was edematous, erythematous,
and diffusely tender, and his calf was fluctuant with bullae. He
underwent emergent debridement for necrotizing fasciitis,
and his large residual wounds required skin and tissue graft-
ing. Operative cultures grew V vulnificus.

Patient 4 was a 60-year-old man with Parkinson disease
who developed progressively severe right leg swelling and
pain that required a fasciotomy. He developed shock, respi-
ratory failure, and disseminated intravascular coagulation. All

4 distal limhe hecame necrotic and mummified and later re-

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.

cultures grew V vulnificus.

Patient 2 was a 64-year-old man with untreated hepatitis
C who presented with rapidly worsening erythema, pain, and
swelling of his right hand 2 days after cleaning and eating
crabs caught in the Delaware Bay. His hand was severely swol-
len and erythematous with bullous |lesions, and he underwent
emergent fasciotomies for right arm compartment syndrome.
During the third debridement, he developed unstable ventric-
ular tachyeardia and subsequently died. His admission blood
cultures grew V vulnificus.

and treatment regimens are summarized in the Table.
Discussion: Climate change has resulted in significant in-
creases in sea surface temperatures in many regions of the
United States over the past 3 decades (3). These changes
have resulted in longer summer seasons and are associated
with alterations in the quantity, distribution, and seasonal win-
dows of bacteria in marine ecosystems, including Vibrio spe-
cies (3-5). Although reports of V vulnificus infections after ex-
posure in the Chesapeake Bay are not uncommon, reports of
infections from exposure in the cooler Delaware Bay are rare.

Ann Intern Med. 1 OCT 2019




Coastal area suitable forVibrio outbreaks (%)

Change in suitability for pathogenic Vibrio outbreaks
as a result of changing sea surface temperatures
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The 2018 report of The Lancet Countdown on health and climate change
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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
S9 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
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Between 2030%@Rd 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 transp

and energy-use choices can result BEe s
in improved health. Ve

Ten threats to gIobaI' health in 2019




Forty years ago,
scientists from 50
nations met at the
First World Climate

SPECIAL REPORT GLOBAL WARMING

Conference in Geneva BE

and agreed that WORRIED

alarming trends for BE

climate change made WORRIED.

Climate change isn't some vague
future problem—it’s already

it urgently necessary damaging he plaretatan sarming

to act.

pace. Here's how it affects you, your
kids and their kids as well

EARTH AT THE TIPPING POINT
HOW IT THREATENS YOUR HEALTH

HOW CHINA & INDIA GAN HELP
SAVE THE WORLD—OR DESTROY IT

THE CLIMATE CRUSADERS

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.
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World Scientists’ Warning of a Climate Emergency

05 November 2019

WILLIAM J. RIPPLE, CHRISTOPHER WOLF, THOMAS M. NEWSOME, PHOEBE BARNARD, WILLIAM R. MOOMAW,
AND 11,258 SCIENTIST SIGNATORIES FROM 153 COUNTRIES (LIST IN SUPPLEMENTAL FILE S1)

Scientists have a moral obligation

to clearly warn humanity of any

catastrophic threat and to “tell it like

as actual climatic impacts (figure 2).
We use only relevant data sets that are
clear, understandable, systematically

forest loss in Brazil’s Amazon has now
started to increase again (figure 1g).
Consumption of solar and wind energy

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.

and agreed that alarming trends for
climate change made it urgently neces-
sary 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

global scale, because there are many
climate efforts that involve individ-
ual regions and countries. Our vital
signs are designed to be useful to
the public, policymakers, the busi-
ness community, and those working

A much higher carbon fee price is
needed (IPCC 2018, section 2.5.2.1).
Annual fossil fuel subsidies to energy
companies have been fluctuating, and
because of a recent spike, they were
greater than US$400 billion in 2018

-9[0IB-22UBAPE/32USI2S0Iq/Wo dnoojwapeoe;/:sdiy woJ) papeojumod



BLUEPRINT

FOR ADDRESSING
CLIMATE CHANGE AND HEALTH

Public Health

Seattle & King County

GUIDANCE FOR

INTEGRATING HEALTH AND EQUITY
INTO CLIMATE CHANGE PLANNING

Climate change 15 a signihcant threat to public health. The primary drivers of our
changing climate are greenhouse gas emissions from industry, transportation,
agriculture and electricity generation. These emissions are causing nsing
temperatures, sea level nse, ocean acidification and precipitation changes, increasing
the potential for more extreme weather events, wildfires, worsening air and water
quality. flooding. and agncultural changes. Health effects from these and other
climactic changes include respiratory and cardiovascular dizsease, injunes and
premature deaths related to heat events and other exireme weather, more widespread
allergy symptoms, changes in the prevalence and geographic distribution of focdborne
and waterborne illnesses and vector borne diseases, and threats to food security and
mental health.

Health-related Chimate Change Impadis

® @

Heat-related Mental health Alr quality
impacts and well-being

R

T X

— ke 4
Water impacts  Food impacts Vector-borne Extreme
diseases waather evenis

Chmate change poses greater nsks to communities already impacted by inequities.
This inciudes communities of color, those who speak a language ather than English,
low-income househelds, immigrants, and refugees. These populations cften reside in
areas with higher health risks, such as near heavy industral pellution, in flood plains,
or in heat iglands {i.e. urban areas that are significantly warmer than surrounding rurzal
areas due to human activities and infrastructure). Other groups at higher nsk of harm
from climate change impacts include cutdoor workers, children, older adults, pregnant
women, those with chronic health conditions, and those experi&ru::ing homelessness.

Cmmemiynmtimdﬂgemksuﬁb better health
d'ﬂlge.We also need to

priornitize Im-a‘-carbnn strategies that benefit public health, such as active transportation,
multi-uze development. and green building.

Public Health

Seattle & King County



CLIMATE RESILIENCE BUILDS
COMMUNITY RESILIENCE

RESILIENT COMMUNITIES...

ONE OF THE MOST CRUCIAL
COMMUNITY RESILIENCE
STRATEGIES IS

_ ..,

to promote
equity and improve
the health outcomes
for those who are

U JITUPU Y 1Y

impacted by
climate change.




Prioritized Public Health actions perthe
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 perthe

Blueprint for Addressing Climate Change and Health

e 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 perthe

Blueprint for Addressing Climate Change and Health

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

e 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
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King County Strategic Climate Action Plan

SECTION 1: Reducing Emissions

» Transportation & Land Use

» Buildings & Facilities Energy

» Green Building

» Consumption & Materials Management

» Forests and Agriculture

SECTION 2: Preparing for Impacts
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King County-Cities Climate Collaboration
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Results: Reducing Greenhouse Gas Emissions

* Achieving Energy Efficiency and
Green Building Goals

* Green Direct and State Legislation

* Battery Buses
* Focusing Growth

e One Million Trees
* Land Conservation Initiative =% _ 29500, 1,000,000
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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




Countywide Emissions Trends

King County GHG Emissions and Population Trends
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How do we create
healthy, resilient
communities as our
population grows?
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How will we make plan stronger?

v’ Update technical analysis:
EQUITY AND SOCIAL JUSTICE
Where do we have the most
impact and influence?

v'Update shared action
commitments with cities;
create tools to support city King County
action

v'Integrate and prioritize
equity throughout the
process, plan,
implementation and
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2020 King County Strategic Climate Action Plan Update

2020 SCAP

wwwww

REDUCING
CARBON
POLLUTION
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“THerNG comont!

Emissions Reduction Sustainable & Resilient Preparing for Climate Impacts
* Transportation Communities (NEW!) Flooding Sea Level Rise
* Energy * Intersectional Issues: Salmon  Capital Projects
* Green Building health, employment, Wildfire
* Waste housing, food Stormwater

reduction/recycling e Community driven goals & Public Health
* Forests and priorities Many Others...

Agriculture e Climate Equity Frontline

Communities Task Force




2020 King County Strategic Climate Action Plan Update

EL CAMBIO CLIMATICO ESTA
AFECTANDO A NUESTRAS
COMUNIDADES LOCALES
) Impacto medioamblental
@ Impacto en la salud

§CIimate
zPreparedness
>Collaborative

KING COuNTy-Cifies

CLIMATE COLLABORATION



2020 SCAP: Sustainable &
Resilient Communities




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




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

e Sameth Mell,

CIRCC; Cambodian American Community
Council




Questions?



Health Impacts of Climate
Change

King County Board of Health
November 215t 2019



Health Impacts of Climate Change

and what you can do about it
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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.




A World of Agreement: Temperatures are Rising
Global Temperature Anomaly (°C)

"9~ Global temperatures in 2018 were 1.5°F (0.83°C)
warmer than the 1951-1980 mean. Two-thirds of
ns_  the warming has occurred since 1975, at a rate of

roughly 0.15-0.2°C per decade.
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0.5 - \/\} V \ '\:/ \\\/ NASA Goddard Institute for Space Studies
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[ [ [ [ [ [ [ | [ [ | [ | |
1880 1820 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010

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

NASA 's Goddard Institute for Space Studies



The Culprit: Atmospheric CO2 Over Time

<+—— current level

For centuries, atmospheric carbon dioxide had never been above this line

<+—— 19560 level

400,000 350,000 300,000 250,000 200,000 150,000 100,000 50,000

years before today (0 = 1950)

Global average atmospheric CO2in 2018 was 407.4 PPM (+/- 0.1 ppm).
CO2 levels today are higher than at any point in

: at least the East 800i000 iears. ;

GLOBAL CLIMATE CHANGE
Vital Signs of the Planet




Injuries, fatalities,
mental health impacts

Severe

" Weather
Heat-related illness

and death,
cardiovascular failure

Extreme
Heat

Environ-
mental
Degradation

Forced migration,
civil conflict,
mental health impacts

Water and Food
Supply Impacts

Malnutrition,
diarrheal disease

Asthma,
cardiovascular disease

po|ﬁ::ion Malaria, dengue,

encephalitis, hantavirus,

Rift Valley fever,
Lyme disease,
chikungunya,

West Nile virus

Changes
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Allergens Respiratory

allergies, asthma

Water
Quality Impacts

Cholera,
cryptosporidiosis,
campylobacter, leptospirosis,
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Children Are Particularly
Vulnerable to Climate Change's
Health Impacts

Global warming is already affecting public health, and efforts to address the problem are
inadequate, a new report says

By Maya Earls, E&E News on November 14, 2019

e 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.

e Older adults would see increasing vulnerability
from extreme heat.




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

Factors that Influence Climate Vulnerability

RACISM

LANGUAGE

BARRIERS. @ 'NCOME
ACCESS TO HEALTHCARE

LIVING
HEALTH @ . CONDITIONS
OCCUPATION ® e
LOCATION

URBAN SUSTAINABILITY DIRECTORS NETWORK
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Air Po
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Air pollution and climate change are closely related
The main sources of CO, 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)
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The Seattle Times

Health | Local News | Puget Sound | Weather

Seattle’s dirty air among world’s worst, but relief is
in sight

Originally published August 15, 2018 at 7:10 am | Updated August 15, 2018 at 6:02 pm

= v TheSeattleTimes Local News My Account ¥ | O Search

LOCAL BIZ/TECH SPORTS ENTERTAINMENT LIFE TRAVEL HOMES OPINION | JOBS AUTOS EXPLORE ¥ All Sections
TrafficLab Project Homeless Crime Local Politics Education Eastside Watchdog News Obituaries FYIGuy Westneat Beason

Local News | Weather

Puget Sound air-quality warning: Beware of smoke
from British Columbia fires

Originally published August 13, 2018 at 5:49 pm | Updoted August 14, 2018 at 5:38 pm

[+ Haze obscures the Seottle skyline as seen from Bellevue eariier this month. While the smoke
10f6 may not be as bod this weekend, the Puget Sound Clean Air Agency advises everyone to limit
time spent outdoors. (Ellen M. Banner / The Seottle Times)

Smoke from fires in British Columbia will impact air quality in the King,
Kitsap, Pierce and Snohomish county areas. A southern wind should
push the wildfire smoke out by the end of the week.



Wildfire at the Wildland-Urban Interface
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Weekend lightning, wind spread wildfires across
Washington state

Originally published August 12, 2018 at 4:54 pm | Updated August 14, 2018 at 5:49 am

Almost 9,000 firefighters and support personnel are trying to put out
fires burning across more than 250,000 acres of land in Washington and
Oregon.

Grass Valley Fire, west of Grand Coulee Dam, August 12, 2018 (Almira Fire Dept)
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Seattle-Tacoma Area is One of the Ten Most Polluted

Areas in the Nation, According to 2019 ‘State of the Air’
Report

Wildfires significantly impact air quality in the region

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.
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Alr-quality forecasting for the Pacific Northwest
AIRPACT-5 Dynamic Map SEPT 2018
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Lancet Planetary Health, March 2019 RAGWEED POLLEN COUNTS RISE WITH
INCREASING CARBON DIOXIDE
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Fueled by climate change, extreme weather disasters hit
62 million people in 2018, U.N. says

Doyle Rice, USA TODAY

2018 global temperatiie
the fourth-hoitest ever .

SOURCE: MOSA [ MO

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
Physical injury
Disease
Mental health impacts
Population displacement
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

O O O O O




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)
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Extreme Heat

* The leading cause of weather-related deaths in the U.S.

* Average summer temperature in 2016 was 2.2°F 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.
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DE GRUYTER Rev Environ Health 2015; 30(1): 51-64

Tania Busch Isaksen*, Michael G. Yost, Elizabeth K. Hom, You Ren, Hilary Lyons
and Richard A. Fenske

Increased hospital admissions associated
with extreme-heat exposure in King County,
Washington, 1990-2010

Abstract: Increased morbidity and mortality have been
associated with extreme heat events, particularly in tem-

risk for nephritis and nephrotic syndromes, acute renal
failure, natural heat exposure, chronic obstructive pulmo-

“...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 dlsease, and asthma hospitalizations”

ne e N g ——— s

admlss.lons per degree increase in humldex abm'e 3.r 4“::
Admissions stratified by cause and age produced statis-
tically significant results with both relative risk and time
series analyses for nephritis and nephrotic syndromes,
acute renal failure, and natural heat exposure hospitali-
zations. This study demonsitrates that heat, expressed as
humidex, is associated with increased hospital admis-
sions. When stratified by age and cause of admission, the
non-elderly age groups (<85 years) experience significant

that higher temperatures, or other indices of the physi-
ologic effect of heat and humidity, are associated with
increased mortality (2-8). Research focused on hospitali-
zation and emergency room visits also found an increased
risk associated with increasing temperatures (9-13).
Studies conducted in the US have shown an increased risk
of hospitalization for diverse conditions like heat stroke
or heat exhaustion (12), acute renal failure (14), diabetes
(15), respiratory (16), and cardiovascular diseases (17, 18).

Intensity and duration of heat events modify the heat’s
effect on montality (4, 8) and morbidity (14). Socio-demo-

Rev Environ Health 2015; 30(1): 51-64
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Increased mortality associated with extreme-heat exposure
in King County, Washington, 1980-2010

Tania Busch Isaksen'+ Richard A. Fenske' « Elizabeth K. Hom'? - You Ren” +

Hilary Lyons® - Michael G. Yost"

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

increases with heat’s intensity

mortality, particulaily in temperate climates. Few epidemio-
logic studies have considered the Pacific Northwest region in
their analyses. This study quantified the historical (May to
September, 1980-2010) heat-mortality relationship in the
most populous Pacific Northwest County, King County,
Washington. A relative risk (RR) analysis was used to explore
the relationship between heat and all-cause mortality on 99th
percentile heat days, while a time series analysis, using a
piece-wise linear model fit, was used to estimate the effect
of heat intensity on mortality, adjusted for temporal trends.
For all ages, all causes, we found a 10 % (1.10 (95 % confi-
dence interval (C1), 1.06, 1.14)) increase in the risk of death on
a heat day versus non-heat day. When considering the inten-
sity effect of heat on all-cause mortality, we found a 1.69 %
(95 % CI, 0.69, 2.70) increase in the risk of death per unit of
humidex above 36.0 °C. Mortality stratified by cause and age
produced statistically significant results using both types of
analyses for: all-cause, non-traumatic, circulatory, cardiovas-
cular, cerebrovascular, and diabetes causes of death. Allcause
mortality was statistically significantly modified by the type of
synoptic weather type. These results demonstrate that heat,
expressed as humidex, is associated with increased mortality
on heat days, and that risk increases with heat’s intensity.

to modify mortality risks, statistically significant increases in
diabetes-related mortality for the 45-64 age group suggests
that underlying health status may contribuie to these nisks.

Keywords Climate change - Extreme heat - Mortality -
Washington State

Introduction

Extreme-heat events have contributed to thousands of deaths
in the USA, Canada, and Europe since the early 1980s (An-
derson and Bell 2009, 2011; Jackson et al. 2010); Baccini et al.
2008; Basu et al. 2008; Naughton 2002; Whitman etal. 1997).
V-, U-, or J-shaped relationships have been identified where
there is a minimum mortality temperature (also called
“threshold” or “turning point) beyond which mortality in-
creases significantly with increasing heat (Baccini et al.
2008; Kim et al. 2006; Cumiero et al. 2002), Studies have also
suggested that the heat-mortality relationship may not be the
same in all locations {Baccini et al. 2008; Curnero et al. 2002).
Curniero et al. 2002 research demonstrated a stronger associ-
ation in mortality risk for northern cities in the USA, at lower
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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.

25 States Are at Risk of Serious Flooding
This Spring, U.S. Forecast Says
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Health Risks of Flooding Stratified by Time After Event

Immediate
Drowning
Trauma
Hypothermia
Electrocution
Carbon monoxide poisoning
Early (<10 d after event)
Cutaneous infection; Tetanus
Aspiration pneumonitis/pneumonia
Viral respiratory infections
Gastroenteritis
Late (>10 d after event)
Leptospirosis
Mosquito-borne illnesses
Cutaneous infection from atypical organisms (fungi, mycobacteria)
Hepatitis A or E virus infection; Vaccine preventable diseases

Mental health disorders, including posttraumatic stress disorder and
depression

Management of chronic disease Paterson. CID; 2018.



Disease cases from infected mosquitoes, ticks, and fleas have tripled in 13 years.

100,000 96,075

“Mosquitoes, ticks and the germs they spread are
90,000 increasing in number and moving into new areas.”
30,000 Nine new germs spread by mosquitoes and ticks have
been discovered or introduced since 2004.
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30,000 27,388

DISEASE CASES IN THE US
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“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.”



INSIDER Q

A deadly fungal infection that spreads through dust is on the

rise in the southwestern US, and scientists warn the north
may be next

Gabby Landsverk Sep 25, 2019, 6:00 AM
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Coccidioidomycosis Acquired in

Nicola Marsden-Haug,' Marcia Goldoft,' Cindy Ralston,? Ajit P. Limaye,*
Jimmy Chua,’ Heather Hill,2 Larry Jecha,” George R. Thompson lII,’ and
Tom Chiller®

'0ffice of Communicable Disease Epidemiology, Washington State Department of
Health, Shoreline, ZCommunicable Disease Program, Benton-Franklin Health
District, and Infectious Diseases Department, Kennewick General Hospital,
Kennewick, and “Division of Allergy and Infectious Diseases, University of
Washington, Seattle, Washington; °Coccidioidomycosis Serology Laboratory,
University of California, Davis; and E‘Mycotic Diseases Branch, Centers for Disease
Control and Prevention, Atlanta, Georgia

Clinical, laboratory, and epidemiologic evidence suggest that
3 individuals with acute coccidioidomycosis were exposed in
Washington State, significantly beyond previously identified
endemic areas. Given the patients’ lack of recent travel, coc-
cidioidomycosis was not suspected, leading to delays in diag-
nosis and appropriate therapy. Clinicians should be aware of
this possibility and consider the diagnosis.

Keywords. Coccidioides; endemic

fungi; Washington

coccidioidomycosis;

Areas Endemic for Coccidioidomycosis

I Highly endemic [l Established endemic [ Suspected endemic

Case 1

A 12-year-old boy developed chest pain on 1 June 2010. Out-
patient chest radiography (CXR) 2 days later was clear. Three
days later, CXR to evaluate worsening chest pain, fever, and
difficulty breathing revealed right lower lobe parenchymal in-
filtrate and pleural effusion. The patient was admitted, pre-
scribed vancomycin and ceftriaxone for pneumonia and
azithromycin for erythema multiforme, then discharged 6

days later on oral amoxicillin/clavulanate.

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



Annals of Internal Medicine

Osservanion: Case REPORT

Vibrio vulnificus Infections From a Previously
Nonendemic Area

Background: Vibrio vulnificus is a gram-negative patho-
gen that lives in brackish, high-salinity waters with surface
temperatures above 13 °C. V vulnificus wound infections oc-
cur through breaks in the skin, and intestinal infections occur
after consumption of seafood. Either route can lead to blood-
stream infections (1). Mortality from wound and bloodstream
infections is high, particularly in patients with immunosup-

nrescion and those with cirrhosis or other iron-overload states

LLETTERS

Patient 3 was a 4é-year-old man with type 2 diabetes,
morbid obesity, and left leg lymphedema who presented with
progressive left leg erythema, pain, swelling, and blistering
lesions 2 days after minor trauma to his leg while crabbing in
the Delaware Bay. His left foot was edematous, erythematous,
and diffusely tender, and his calf was fluctuant with bullae. He
underwent emergent debridement for necrotizing fasciitis,
and his large residual wounds required skin and tissue graft-
ing. Operative cultures grew V vulnificus.

Patient 4 was a 60-year-old man with Parkinson disease
who developed progressively severe right leg swelling and
pain that required a fasciotomy. He developed shock, respi-
ratory failure, and disseminated intravascular coagulation. All

4 distal limhe hecame necrotic and mummified and later re-

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.

cultures grew V vulnificus.

Patient 2 was a 64-year-old man with untreated hepatitis
C who presented with rapidly worsening erythema, pain, and
swelling of his right hand 2 days after cleaning and eating
crabs caught in the Delaware Bay. His hand was severely swol-
len and erythematous with bullous |lesions, and he underwent
emergent fasciotomies for right arm compartment syndrome.
During the third debridement, he developed unstable ventric-
ular tachyeardia and subsequently died. His admission blood
cultures grew V vulnificus.

and treatment regimens are summarized in the Table.
Discussion: Climate change has resulted in significant in-
creases in sea surface temperatures in many regions of the
United States over the past 3 decades (3). These changes
have resulted in longer summer seasons and are associated
with alterations in the quantity, distribution, and seasonal win-
dows of bacteria in marine ecosystems, including Vibrio spe-
cies (3-5). Although reports of V vulnificus infections after ex-
posure in the Chesapeake Bay are not uncommon, reports of
infections from exposure in the cooler Delaware Bay are rare.

Ann Intern Med. 1 OCT 2019




Coastal area suitable forVibrio outbreaks (%)

Change in suitability for pathogenic Vibrio outbreaks
as a result of changing sea surface temperatures
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The 2018 report of The Lancet Countdown on health and climate change
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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
S9 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
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Between 2030%@Rd 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 transp

and energy-use choices can result BEe s
in improved health. Ve

Ten threats to gIobaI' health in 2019




Forty years ago,
scientists from 50
nations met at the
First World Climate

SPECIAL REPORT GLOBAL WARMING

Conference in Geneva BE

and agreed that WORRIED

alarming trends for BE

climate change made WORRIED.

Climate change isn't some vague
future problem—it’s already

it urgently necessary damaging he plaretatan sarming

to act.

pace. Here's how it affects you, your
kids and their kids as well

EARTH AT THE TIPPING POINT
HOW IT THREATENS YOUR HEALTH

HOW CHINA & INDIA GAN HELP
SAVE THE WORLD—OR DESTROY IT

THE CLIMATE CRUSADERS

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.
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World Scientists’ Warning of a Climate Emergency

05 November 2019

WILLIAM J. RIPPLE, CHRISTOPHER WOLF, THOMAS M. NEWSOME, PHOEBE BARNARD, WILLIAM R. MOOMAW,
AND 11,258 SCIENTIST SIGNATORIES FROM 153 COUNTRIES (LIST IN SUPPLEMENTAL FILE S1)

Scientists have a moral obligation

to clearly warn humanity of any

catastrophic threat and to “tell it like

as actual climatic impacts (figure 2).
We use only relevant data sets that are
clear, understandable, systematically

forest loss in Brazil’s Amazon has now
started to increase again (figure 1g).
Consumption of solar and wind energy

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.

and agreed that alarming trends for
climate change made it urgently neces-
sary 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

global scale, because there are many
climate efforts that involve individ-
ual regions and countries. Our vital
signs are designed to be useful to
the public, policymakers, the busi-
ness community, and those working

A much higher carbon fee price is
needed (IPCC 2018, section 2.5.2.1).
Annual fossil fuel subsidies to energy
companies have been fluctuating, and
because of a recent spike, they were
greater than US$400 billion in 2018
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BLUEPRINT

FOR ADDRESSING
CLIMATE CHANGE AND HEALTH

Public Health

Seattle & King County

GUIDANCE FOR

INTEGRATING HEALTH AND EQUITY
INTO CLIMATE CHANGE PLANNING

Climate change 15 a signihcant threat to public health. The primary drivers of our
changing climate are greenhouse gas emissions from industry, transportation,
agriculture and electricity generation. These emissions are causing nsing
temperatures, sea level nse, ocean acidification and precipitation changes, increasing
the potential for more extreme weather events, wildfires, worsening air and water
quality. flooding. and agncultural changes. Health effects from these and other
climactic changes include respiratory and cardiovascular dizsease, injunes and
premature deaths related to heat events and other exireme weather, more widespread
allergy symptoms, changes in the prevalence and geographic distribution of focdborne
and waterborne illnesses and vector borne diseases, and threats to food security and
mental health.

Health-related Chimate Change Impadis

® @

Heat-related Mental health Alr quality
impacts and well-being

R

T X

— ke 4
Water impacts  Food impacts Vector-borne Extreme
diseases waather evenis

Chmate change poses greater nsks to communities already impacted by inequities.
This inciudes communities of color, those who speak a language ather than English,
low-income househelds, immigrants, and refugees. These populations cften reside in
areas with higher health risks, such as near heavy industral pellution, in flood plains,
or in heat iglands {i.e. urban areas that are significantly warmer than surrounding rurzal
areas due to human activities and infrastructure). Other groups at higher nsk of harm
from climate change impacts include cutdoor workers, children, older adults, pregnant
women, those with chronic health conditions, and those experi&ru::ing homelessness.

Cmmemiynmtimdﬂgemksuﬁb better health
d'ﬂlge.We also need to

priornitize Im-a‘-carbnn strategies that benefit public health, such as active transportation,
multi-uze development. and green building.

Public Health

Seattle & King County



CLIMATE RESILIENCE BUILDS
COMMUNITY RESILIENCE

RESILIENT COMMUNITIES...

ONE OF THE MOST CRUCIAL
COMMUNITY RESILIENCE
STRATEGIES IS

_ ..,

to promote
equity and improve
the health outcomes
for those who are

U JITUPU Y 1Y

impacted by
climate change.




Prioritized Public Health actions perthe
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 perthe

Blueprint for Addressing Climate Change and Health

e 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 perthe

Blueprint for Addressing Climate Change and Health

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

e 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
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King County Strategic Climate Action Plan

SECTION 1: Reducing Emissions

» Transportation & Land Use

» Buildings & Facilities Energy

» Green Building

» Consumption & Materials Management

» Forests and Agriculture

SECTION 2: Preparing for Impacts
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King County-Cities Climate Collaboration
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Results: Reducing Greenhouse Gas Emissions

* Achieving Energy Efficiency and
Green Building Goals

* Green Direct and State Legislation

* Battery Buses
* Focusing Growth

e One Million Trees
* Land Conservation Initiative =% _ 29500, 1,000,000
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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




Countywide Emissions Trends

King County GHG Emissions and Population Trends
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How do we create
healthy, resilient
communities as our
population grows?
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How will we make plan stronger?

v’ Update technical analysis:
EQUITY AND SOCIAL JUSTICE
Where do we have the most
impact and influence?

v'Update shared action
commitments with cities;
create tools to support city King County
action

v'Integrate and prioritize
equity throughout the
process, plan,
implementation and
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2020 King County Strategic Climate Action Plan Update

2020 SCAP

wwwww

REDUCING
CARBON
POLLUTION
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“THerNG comont!

Emissions Reduction Sustainable & Resilient Preparing for Climate Impacts
* Transportation Communities (NEW!) Flooding Sea Level Rise
* Energy * Intersectional Issues: Salmon  Capital Projects
* Green Building health, employment, Wildfire
* Waste housing, food Stormwater

reduction/recycling e Community driven goals & Public Health
* Forests and priorities Many Others...

Agriculture e Climate Equity Frontline

Communities Task Force




2020 King County Strategic Climate Action Plan Update

EL CAMBIO CLIMATICO ESTA
AFECTANDO A NUESTRAS
COMUNIDADES LOCALES
) Impacto medioamblental
@ Impacto en la salud

§CIimate
zPreparedness
>Collaborative

KING COuNTy-Cifies

CLIMATE COLLABORATION



2020 SCAP: Sustainable &
Resilient Communities




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




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

e Sameth Mell,

CIRCC; Cambodian American Community
Council




Questions?



Health Impacts of Climate
Change

King County Board of Health
November 215t 2019



Health Impacts of Climate Change

and what you can do about it
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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.




A World of Agreement: Temperatures are Rising
Global Temperature Anomaly (°C)

"9~ Global temperatures in 2018 were 1.5°F (0.83°C)
warmer than the 1951-1980 mean. Two-thirds of
ns_  the warming has occurred since 1975, at a rate of

roughly 0.15-0.2°C per decade.

0.0

0.5 - \/\} V \ '\:/ \\\/ NASA Goddard Institute for Space Studies
Berkeley Earth

Japanese Meteorological Agency

-1.0- Met Office Hadley Centre/Climatic Research Unit

[ [ [ [ [ [ [ | [ [ | [ | |
1880 1820 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010

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

NASA 's Goddard Institute for Space Studies



The Culprit: Atmospheric CO2 Over Time

<+—— current level

For centuries, atmospheric carbon dioxide had never been above this line

<+—— 19560 level

400,000 350,000 300,000 250,000 200,000 150,000 100,000 50,000

years before today (0 = 1950)

Global average atmospheric CO2in 2018 was 407.4 PPM (+/- 0.1 ppm).
CO2 levels today are higher than at any point in

: at least the East 800i000 iears. ;

GLOBAL CLIMATE CHANGE
Vital Signs of the Planet




Injuries, fatalities,
mental health impacts

Severe

" Weather
Heat-related illness

and death,
cardiovascular failure

Extreme
Heat

Environ-
mental
Degradation

Forced migration,
civil conflict,
mental health impacts

Water and Food
Supply Impacts

Malnutrition,
diarrheal disease

Asthma,
cardiovascular disease

po|ﬁ::ion Malaria, dengue,

encephalitis, hantavirus,

Rift Valley fever,
Lyme disease,
chikungunya,

West Nile virus

Changes
in Vector

Increasing
Allergens Respiratory

allergies, asthma

Water
Quality Impacts

Cholera,
cryptosporidiosis,
campylobacter, leptospirosis,
harmful algal blooms




SCIENTIFIC
AMERICAN.

CLIMATE

Children Are Particularly
Vulnerable to Climate Change's
Health Impacts

Global warming is already affecting public health, and efforts to address the problem are
inadequate, a new report says

By Maya Earls, E&E News on November 14, 2019

e 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.

e Older adults would see increasing vulnerability
from extreme heat.




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

Factors that Influence Climate Vulnerability

RACISM

LANGUAGE

BARRIERS. @ 'NCOME
ACCESS TO HEALTHCARE

LIVING
HEALTH @ . CONDITIONS
OCCUPATION ® e
LOCATION

URBAN SUSTAINABILITY DIRECTORS NETWORK
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Air Po

E
Air pollution and climate change are closely related
The main sources of CO, 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)
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The Seattle Times

Health | Local News | Puget Sound | Weather

Seattle’s dirty air among world’s worst, but relief is
in sight

Originally published August 15, 2018 at 7:10 am | Updated August 15, 2018 at 6:02 pm

= v TheSeattleTimes Local News My Account ¥ | O Search

LOCAL BIZ/TECH SPORTS ENTERTAINMENT LIFE TRAVEL HOMES OPINION | JOBS AUTOS EXPLORE ¥ All Sections
TrafficLab Project Homeless Crime Local Politics Education Eastside Watchdog News Obituaries FYIGuy Westneat Beason

Local News | Weather

Puget Sound air-quality warning: Beware of smoke
from British Columbia fires

Originally published August 13, 2018 at 5:49 pm | Updoted August 14, 2018 at 5:38 pm

[+ Haze obscures the Seottle skyline as seen from Bellevue eariier this month. While the smoke
10f6 may not be as bod this weekend, the Puget Sound Clean Air Agency advises everyone to limit
time spent outdoors. (Ellen M. Banner / The Seottle Times)

Smoke from fires in British Columbia will impact air quality in the King,
Kitsap, Pierce and Snohomish county areas. A southern wind should
push the wildfire smoke out by the end of the week.



Wildfire at the Wildland-Urban Interface
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Weekend lightning, wind spread wildfires across
Washington state

Originally published August 12, 2018 at 4:54 pm | Updated August 14, 2018 at 5:49 am

Almost 9,000 firefighters and support personnel are trying to put out
fires burning across more than 250,000 acres of land in Washington and
Oregon.

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




:|:

AMERICAN
LUNG 1-800-LUNGUSA

ASSOCIATION. Submit a Question

Seattle-Tacoma Area is One of the Ten Most Polluted

Areas in the Nation, According to 2019 ‘State of the Air’
Report

Wildfires significantly impact air quality in the region

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.
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Alr-quality forecasting for the Pacific Northwest
AIRPACT-5 Dynamic Map SEPT 2018
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Lancet Planetary Health, March 2019 RAGWEED POLLEN COUNTS RISE WITH
INCREASING CARBON DIOXIDE
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Fueled by climate change, extreme weather disasters hit
62 million people in 2018, U.N. says

Doyle Rice, USA TODAY

2018 global temperatiie
the fourth-hoitest ever .

SOURCE: MOSA [ MO

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
Physical injury
Disease
Mental health impacts
Population displacement
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

O O O O O




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)
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Extreme Heat

* The leading cause of weather-related deaths in the U.S.

* Average summer temperature in 2016 was 2.2°F 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.
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DE GRUYTER Rev Environ Health 2015; 30(1): 51-64

Tania Busch Isaksen*, Michael G. Yost, Elizabeth K. Hom, You Ren, Hilary Lyons
and Richard A. Fenske

Increased hospital admissions associated
with extreme-heat exposure in King County,
Washington, 1990-2010

Abstract: Increased morbidity and mortality have been
associated with extreme heat events, particularly in tem-

risk for nephritis and nephrotic syndromes, acute renal
failure, natural heat exposure, chronic obstructive pulmo-

“...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 dlsease, and asthma hospitalizations”

ne e N g ——— s

admlss.lons per degree increase in humldex abm'e 3.r 4“::
Admissions stratified by cause and age produced statis-
tically significant results with both relative risk and time
series analyses for nephritis and nephrotic syndromes,
acute renal failure, and natural heat exposure hospitali-
zations. This study demonsitrates that heat, expressed as
humidex, is associated with increased hospital admis-
sions. When stratified by age and cause of admission, the
non-elderly age groups (<85 years) experience significant

that higher temperatures, or other indices of the physi-
ologic effect of heat and humidity, are associated with
increased mortality (2-8). Research focused on hospitali-
zation and emergency room visits also found an increased
risk associated with increasing temperatures (9-13).
Studies conducted in the US have shown an increased risk
of hospitalization for diverse conditions like heat stroke
or heat exhaustion (12), acute renal failure (14), diabetes
(15), respiratory (16), and cardiovascular diseases (17, 18).

Intensity and duration of heat events modify the heat’s
effect on montality (4, 8) and morbidity (14). Socio-demo-

Rev Environ Health 2015; 30(1): 51-64



Int J Biometeorol
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ORIGINAL PAPER

Increased mortality associated with extreme-heat exposure
in King County, Washington, 1980-2010

Tania Busch Isaksen'+ Richard A. Fenske' « Elizabeth K. Hom'? - You Ren” +

Hilary Lyons® - Michael G. Yost"

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

increases with heat’s intensity

mortality, particulaily in temperate climates. Few epidemio-
logic studies have considered the Pacific Northwest region in
their analyses. This study quantified the historical (May to
September, 1980-2010) heat-mortality relationship in the
most populous Pacific Northwest County, King County,
Washington. A relative risk (RR) analysis was used to explore
the relationship between heat and all-cause mortality on 99th
percentile heat days, while a time series analysis, using a
piece-wise linear model fit, was used to estimate the effect
of heat intensity on mortality, adjusted for temporal trends.
For all ages, all causes, we found a 10 % (1.10 (95 % confi-
dence interval (C1), 1.06, 1.14)) increase in the risk of death on
a heat day versus non-heat day. When considering the inten-
sity effect of heat on all-cause mortality, we found a 1.69 %
(95 % CI, 0.69, 2.70) increase in the risk of death per unit of
humidex above 36.0 °C. Mortality stratified by cause and age
produced statistically significant results using both types of
analyses for: all-cause, non-traumatic, circulatory, cardiovas-
cular, cerebrovascular, and diabetes causes of death. Allcause
mortality was statistically significantly modified by the type of
synoptic weather type. These results demonstrate that heat,
expressed as humidex, is associated with increased mortality
on heat days, and that risk increases with heat’s intensity.

to modify mortality risks, statistically significant increases in
diabetes-related mortality for the 45-64 age group suggests
that underlying health status may contribuie to these nisks.

Keywords Climate change - Extreme heat - Mortality -
Washington State

Introduction

Extreme-heat events have contributed to thousands of deaths
in the USA, Canada, and Europe since the early 1980s (An-
derson and Bell 2009, 2011; Jackson et al. 2010); Baccini et al.
2008; Basu et al. 2008; Naughton 2002; Whitman etal. 1997).
V-, U-, or J-shaped relationships have been identified where
there is a minimum mortality temperature (also called
“threshold” or “turning point) beyond which mortality in-
creases significantly with increasing heat (Baccini et al.
2008; Kim et al. 2006; Cumiero et al. 2002), Studies have also
suggested that the heat-mortality relationship may not be the
same in all locations {Baccini et al. 2008; Curnero et al. 2002).
Curniero et al. 2002 research demonstrated a stronger associ-
ation in mortality risk for northern cities in the USA, at lower



€he New AJork Times

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.

25 States Are at Risk of Serious Flooding
This Spring, U.S. Forecast Says
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Health Risks of Flooding Stratified by Time After Event

Immediate
Drowning
Trauma
Hypothermia
Electrocution
Carbon monoxide poisoning
Early (<10 d after event)
Cutaneous infection; Tetanus
Aspiration pneumonitis/pneumonia
Viral respiratory infections
Gastroenteritis
Late (>10 d after event)
Leptospirosis
Mosquito-borne illnesses
Cutaneous infection from atypical organisms (fungi, mycobacteria)
Hepatitis A or E virus infection; Vaccine preventable diseases

Mental health disorders, including posttraumatic stress disorder and
depression

Management of chronic disease Paterson. CID; 2018.



Disease cases from infected mosquitoes, ticks, and fleas have tripled in 13 years.

100,000 96,075

“Mosquitoes, ticks and the germs they spread are
90,000 increasing in number and moving into new areas.”
30,000 Nine new germs spread by mosquitoes and ticks have
been discovered or introduced since 2004.
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30,000 27,388

DISEASE CASES IN THE US
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Typ?us, OT::CE t}}l(:ugh%‘eradicated, reports 519 cases of typhus in
?011 mU?S ”0 SPI Me m €xas 2017, more than triple the
3 T | ~ number in 2010. The uptick
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i - represents the 4th consecutive

year the number has increased.
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“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.”



INSIDER Q

A deadly fungal infection that spreads through dust is on the

rise in the southwestern US, and scientists warn the north
may be next

Gabby Landsverk Sep 25, 2019, 6:00 AM
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Coccidioidomycosis Acquired in

Nicola Marsden-Haug,' Marcia Goldoft,' Cindy Ralston,? Ajit P. Limaye,*
Jimmy Chua,’ Heather Hill,2 Larry Jecha,” George R. Thompson lII,’ and
Tom Chiller®

'0ffice of Communicable Disease Epidemiology, Washington State Department of
Health, Shoreline, ZCommunicable Disease Program, Benton-Franklin Health
District, and Infectious Diseases Department, Kennewick General Hospital,
Kennewick, and “Division of Allergy and Infectious Diseases, University of
Washington, Seattle, Washington; °Coccidioidomycosis Serology Laboratory,
University of California, Davis; and E‘Mycotic Diseases Branch, Centers for Disease
Control and Prevention, Atlanta, Georgia

Clinical, laboratory, and epidemiologic evidence suggest that
3 individuals with acute coccidioidomycosis were exposed in
Washington State, significantly beyond previously identified
endemic areas. Given the patients’ lack of recent travel, coc-
cidioidomycosis was not suspected, leading to delays in diag-
nosis and appropriate therapy. Clinicians should be aware of
this possibility and consider the diagnosis.

Keywords. Coccidioides; endemic

fungi; Washington

coccidioidomycosis;

Areas Endemic for Coccidioidomycosis

I Highly endemic [l Established endemic [ Suspected endemic

Case 1

A 12-year-old boy developed chest pain on 1 June 2010. Out-
patient chest radiography (CXR) 2 days later was clear. Three
days later, CXR to evaluate worsening chest pain, fever, and
difficulty breathing revealed right lower lobe parenchymal in-
filtrate and pleural effusion. The patient was admitted, pre-
scribed vancomycin and ceftriaxone for pneumonia and
azithromycin for erythema multiforme, then discharged 6

days later on oral amoxicillin/clavulanate.

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



Annals of Internal Medicine

Osservanion: Case REPORT

Vibrio vulnificus Infections From a Previously
Nonendemic Area

Background: Vibrio vulnificus is a gram-negative patho-
gen that lives in brackish, high-salinity waters with surface
temperatures above 13 °C. V vulnificus wound infections oc-
cur through breaks in the skin, and intestinal infections occur
after consumption of seafood. Either route can lead to blood-
stream infections (1). Mortality from wound and bloodstream
infections is high, particularly in patients with immunosup-

nrescion and those with cirrhosis or other iron-overload states

LLETTERS

Patient 3 was a 4é-year-old man with type 2 diabetes,
morbid obesity, and left leg lymphedema who presented with
progressive left leg erythema, pain, swelling, and blistering
lesions 2 days after minor trauma to his leg while crabbing in
the Delaware Bay. His left foot was edematous, erythematous,
and diffusely tender, and his calf was fluctuant with bullae. He
underwent emergent debridement for necrotizing fasciitis,
and his large residual wounds required skin and tissue graft-
ing. Operative cultures grew V vulnificus.

Patient 4 was a 60-year-old man with Parkinson disease
who developed progressively severe right leg swelling and
pain that required a fasciotomy. He developed shock, respi-
ratory failure, and disseminated intravascular coagulation. All

4 distal limhe hecame necrotic and mummified and later re-

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.

cultures grew V vulnificus.

Patient 2 was a 64-year-old man with untreated hepatitis
C who presented with rapidly worsening erythema, pain, and
swelling of his right hand 2 days after cleaning and eating
crabs caught in the Delaware Bay. His hand was severely swol-
len and erythematous with bullous |lesions, and he underwent
emergent fasciotomies for right arm compartment syndrome.
During the third debridement, he developed unstable ventric-
ular tachyeardia and subsequently died. His admission blood
cultures grew V vulnificus.

and treatment regimens are summarized in the Table.
Discussion: Climate change has resulted in significant in-
creases in sea surface temperatures in many regions of the
United States over the past 3 decades (3). These changes
have resulted in longer summer seasons and are associated
with alterations in the quantity, distribution, and seasonal win-
dows of bacteria in marine ecosystems, including Vibrio spe-
cies (3-5). Although reports of V vulnificus infections after ex-
posure in the Chesapeake Bay are not uncommon, reports of
infections from exposure in the cooler Delaware Bay are rare.

Ann Intern Med. 1 OCT 2019




Coastal area suitable forVibrio outbreaks (%)

Change in suitability for pathogenic Vibrio outbreaks
as a result of changing sea surface temperatures
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The 2018 report of The Lancet Countdown on health and climate change
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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
S9 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
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Between 2030%@Rd 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 transp

and energy-use choices can result BEe s
in improved health. Ve

Ten threats to gIobaI' health in 2019




Forty years ago,
scientists from 50
nations met at the
First World Climate

SPECIAL REPORT GLOBAL WARMING

Conference in Geneva BE

and agreed that WORRIED

alarming trends for BE

climate change made WORRIED.

Climate change isn't some vague
future problem—it’s already

it urgently necessary damaging he plaretatan sarming

to act.

pace. Here's how it affects you, your
kids and their kids as well

EARTH AT THE TIPPING POINT
HOW IT THREATENS YOUR HEALTH

HOW CHINA & INDIA GAN HELP
SAVE THE WORLD—OR DESTROY IT

THE CLIMATE CRUSADERS

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.
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World Scientists’ Warning of a Climate Emergency

05 November 2019

WILLIAM J. RIPPLE, CHRISTOPHER WOLF, THOMAS M. NEWSOME, PHOEBE BARNARD, WILLIAM R. MOOMAW,
AND 11,258 SCIENTIST SIGNATORIES FROM 153 COUNTRIES (LIST IN SUPPLEMENTAL FILE S1)

Scientists have a moral obligation

to clearly warn humanity of any

catastrophic threat and to “tell it like

as actual climatic impacts (figure 2).
We use only relevant data sets that are
clear, understandable, systematically

forest loss in Brazil’s Amazon has now
started to increase again (figure 1g).
Consumption of solar and wind energy

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.

and agreed that alarming trends for
climate change made it urgently neces-
sary 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

global scale, because there are many
climate efforts that involve individ-
ual regions and countries. Our vital
signs are designed to be useful to
the public, policymakers, the busi-
ness community, and those working

A much higher carbon fee price is
needed (IPCC 2018, section 2.5.2.1).
Annual fossil fuel subsidies to energy
companies have been fluctuating, and
because of a recent spike, they were
greater than US$400 billion in 2018
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BLUEPRINT

FOR ADDRESSING
CLIMATE CHANGE AND HEALTH

Public Health

Seattle & King County

GUIDANCE FOR

INTEGRATING HEALTH AND EQUITY
INTO CLIMATE CHANGE PLANNING

Climate change 15 a signihcant threat to public health. The primary drivers of our
changing climate are greenhouse gas emissions from industry, transportation,
agriculture and electricity generation. These emissions are causing nsing
temperatures, sea level nse, ocean acidification and precipitation changes, increasing
the potential for more extreme weather events, wildfires, worsening air and water
quality. flooding. and agncultural changes. Health effects from these and other
climactic changes include respiratory and cardiovascular dizsease, injunes and
premature deaths related to heat events and other exireme weather, more widespread
allergy symptoms, changes in the prevalence and geographic distribution of focdborne
and waterborne illnesses and vector borne diseases, and threats to food security and
mental health.

Health-related Chimate Change Impadis

® @

Heat-related Mental health Alr quality
impacts and well-being

R

T X

— ke 4
Water impacts  Food impacts Vector-borne Extreme
diseases waather evenis

Chmate change poses greater nsks to communities already impacted by inequities.
This inciudes communities of color, those who speak a language ather than English,
low-income househelds, immigrants, and refugees. These populations cften reside in
areas with higher health risks, such as near heavy industral pellution, in flood plains,
or in heat iglands {i.e. urban areas that are significantly warmer than surrounding rurzal
areas due to human activities and infrastructure). Other groups at higher nsk of harm
from climate change impacts include cutdoor workers, children, older adults, pregnant
women, those with chronic health conditions, and those experi&ru::ing homelessness.

Cmmemiynmtimdﬂgemksuﬁb better health
d'ﬂlge.We also need to

priornitize Im-a‘-carbnn strategies that benefit public health, such as active transportation,
multi-uze development. and green building.

Public Health

Seattle & King County



CLIMATE RESILIENCE BUILDS
COMMUNITY RESILIENCE

RESILIENT COMMUNITIES...

ONE OF THE MOST CRUCIAL
COMMUNITY RESILIENCE
STRATEGIES IS

_ ..,

to promote
equity and improve
the health outcomes
for those who are

U JITUPU Y 1Y

impacted by
climate change.




Prioritized Public Health actions perthe
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 perthe

Blueprint for Addressing Climate Change and Health

e 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 perthe

Blueprint for Addressing Climate Change and Health

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

e 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
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King County Strategic Climate Action Plan

SECTION 1: Reducing Emissions

» Transportation & Land Use

» Buildings & Facilities Energy

» Green Building

» Consumption & Materials Management

» Forests and Agriculture

SECTION 2: Preparing for Impacts
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King County-Cities Climate Collaboration
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Results: Reducing Greenhouse Gas Emissions

* Achieving Energy Efficiency and
Green Building Goals

* Green Direct and State Legislation

* Battery Buses
* Focusing Growth

e One Million Trees
* Land Conservation Initiative =% _ 29500, 1,000,000
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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




Countywide Emissions Trends

King County GHG Emissions and Population Trends
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How do we create
healthy, resilient
communities as our
population grows?
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How will we make plan stronger?

v’ Update technical analysis:
EQUITY AND SOCIAL JUSTICE
Where do we have the most
impact and influence?

v'Update shared action
commitments with cities;
create tools to support city King County
action

v'Integrate and prioritize
equity throughout the
process, plan,
implementation and
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2020 King County Strategic Climate Action Plan Update

2020 SCAP

wwwww

REDUCING
CARBON
POLLUTION
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“THerNG comont!

Emissions Reduction Sustainable & Resilient Preparing for Climate Impacts
* Transportation Communities (NEW!) Flooding Sea Level Rise
* Energy * Intersectional Issues: Salmon  Capital Projects
* Green Building health, employment, Wildfire
* Waste housing, food Stormwater

reduction/recycling e Community driven goals & Public Health
* Forests and priorities Many Others...

Agriculture e Climate Equity Frontline

Communities Task Force




2020 King County Strategic Climate Action Plan Update

EL CAMBIO CLIMATICO ESTA
AFECTANDO A NUESTRAS
COMUNIDADES LOCALES
) Impacto medioamblental
@ Impacto en la salud

§CIimate
zPreparedness
>Collaborative

KING COuNTy-Cifies

CLIMATE COLLABORATION



2020 SCAP: Sustainable &
Resilient Communities




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




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

e Sameth Mell,

CIRCC; Cambodian American Community
Council




Questions?



Health Impacts of Climate
Change

King County Board of Health
November 215t 2019



Health Impacts of Climate Change

and what you can do about it
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Health Officer, Public Health - Seattle & King County
Professor in Medicine, Division of Allergy & Infectious Diseases,
Adjunct Professor, School of Public Health, University of Washington



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.




A World of Agreement: Temperatures are Rising
Global Temperature Anomaly (°C)

"9~ Global temperatures in 2018 were 1.5°F (0.83°C)
warmer than the 1951-1980 mean. Two-thirds of
ns_  the warming has occurred since 1975, at a rate of

roughly 0.15-0.2°C per decade.

0.0

0.5 - \/\} V \ '\:/ \\\/ NASA Goddard Institute for Space Studies
Berkeley Earth

Japanese Meteorological Agency

-1.0- Met Office Hadley Centre/Climatic Research Unit
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The past five years are, collectively, the warmest years
in the modern record.

NASA 's Goddard Institute for Space Studies



The Culprit: Atmospheric CO2 Over Time

<+—— current level

For centuries, atmospheric carbon dioxide had never been above this line

<+—— 19560 level

400,000 350,000 300,000 250,000 200,000 150,000 100,000 50,000

years before today (0 = 1950)

Global average atmospheric CO2in 2018 was 407.4 PPM (+/- 0.1 ppm).
CO2 levels today are higher than at any point in

: at least the East 800i000 iears. ;

GLOBAL CLIMATE CHANGE
Vital Signs of the Planet




Injuries, fatalities,
mental health impacts

Severe

" Weather
Heat-related illness

and death,
cardiovascular failure

Extreme
Heat

Environ-
mental
Degradation

Forced migration,
civil conflict,
mental health impacts

Water and Food
Supply Impacts

Malnutrition,
diarrheal disease

Asthma,
cardiovascular disease

po|ﬁ::ion Malaria, dengue,

encephalitis, hantavirus,

Rift Valley fever,
Lyme disease,
chikungunya,

West Nile virus

Changes
in Vector

Increasing
Allergens Respiratory

allergies, asthma

Water
Quality Impacts

Cholera,
cryptosporidiosis,
campylobacter, leptospirosis,
harmful algal blooms




SCIENTIFIC
AMERICAN.

CLIMATE

Children Are Particularly
Vulnerable to Climate Change's
Health Impacts

Global warming is already affecting public health, and efforts to address the problem are
inadequate, a new report says

By Maya Earls, E&E News on November 14, 2019

e 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.

e Older adults would see increasing vulnerability
from extreme heat.




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

Factors that Influence Climate Vulnerability

RACISM

LANGUAGE

BARRIERS. @ 'NCOME
ACCESS TO HEALTHCARE

LIVING
HEALTH @ . CONDITIONS
OCCUPATION ® e
LOCATION

URBAN SUSTAINABILITY DIRECTORS NETWORK



)

-

Ly e
. -
o

,‘/ =
2

-
o

“Urban communities

o

sed Vulnerability

Ch{ rén Zak
Olderadults

Low income communiti

-

"‘- .:-"" ¥

unities of color; disenfranchised,con



Air Po

E
Air pollution and climate change are closely related
The main sources of CO, 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)
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The Seattle Times

Health | Local News | Puget Sound | Weather

Seattle’s dirty air among world’s worst, but relief is
in sight

Originally published August 15, 2018 at 7:10 am | Updated August 15, 2018 at 6:02 pm

= v TheSeattleTimes Local News My Account ¥ | O Search

LOCAL BIZ/TECH SPORTS ENTERTAINMENT LIFE TRAVEL HOMES OPINION | JOBS AUTOS EXPLORE ¥ All Sections
TrafficLab Project Homeless Crime Local Politics Education Eastside Watchdog News Obituaries FYIGuy Westneat Beason

Local News | Weather

Puget Sound air-quality warning: Beware of smoke
from British Columbia fires

Originally published August 13, 2018 at 5:49 pm | Updoted August 14, 2018 at 5:38 pm

[+ Haze obscures the Seottle skyline as seen from Bellevue eariier this month. While the smoke
10f6 may not be as bod this weekend, the Puget Sound Clean Air Agency advises everyone to limit
time spent outdoors. (Ellen M. Banner / The Seottle Times)

Smoke from fires in British Columbia will impact air quality in the King,
Kitsap, Pierce and Snohomish county areas. A southern wind should
push the wildfire smoke out by the end of the week.



Wildfire at the Wildland-Urban Interface
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Weekend lightning, wind spread wildfires across
Washington state

Originally published August 12, 2018 at 4:54 pm | Updated August 14, 2018 at 5:49 am

Almost 9,000 firefighters and support personnel are trying to put out
fires burning across more than 250,000 acres of land in Washington and
Oregon.

Grass Valley Fire, west of Grand Coulee Dam, August 12, 2018 (Almira Fire Dept)
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Seattle-Tacoma Area is One of the Ten Most Polluted

Areas in the Nation, According to 2019 ‘State of the Air’
Report

Wildfires significantly impact air quality in the region

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.
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Alr-quality forecasting for the Pacific Northwest
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Lancet Planetary Health, March 2019 RAGWEED POLLEN COUNTS RISE WITH
INCREASING CARBON DIOXIDE
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Fueled by climate change, extreme weather disasters hit
62 million people in 2018, U.N. says

Doyle Rice, USA TODAY

2018 global temperatiie
the fourth-hoitest ever .

SOURCE: MOSA [ MO

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
Physical injury
Disease
Mental health impacts
Population displacement
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

O O O O O




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)
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Extreme Heat

* The leading cause of weather-related deaths in the U.S.

* Average summer temperature in 2016 was 2.2°F 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.
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DE GRUYTER Rev Environ Health 2015; 30(1): 51-64

Tania Busch Isaksen*, Michael G. Yost, Elizabeth K. Hom, You Ren, Hilary Lyons
and Richard A. Fenske

Increased hospital admissions associated
with extreme-heat exposure in King County,
Washington, 1990-2010

Abstract: Increased morbidity and mortality have been
associated with extreme heat events, particularly in tem-

risk for nephritis and nephrotic syndromes, acute renal
failure, natural heat exposure, chronic obstructive pulmo-

“...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 dlsease, and asthma hospitalizations”

ne e N g ——— s

admlss.lons per degree increase in humldex abm'e 3.r 4“::
Admissions stratified by cause and age produced statis-
tically significant results with both relative risk and time
series analyses for nephritis and nephrotic syndromes,
acute renal failure, and natural heat exposure hospitali-
zations. This study demonsitrates that heat, expressed as
humidex, is associated with increased hospital admis-
sions. When stratified by age and cause of admission, the
non-elderly age groups (<85 years) experience significant

that higher temperatures, or other indices of the physi-
ologic effect of heat and humidity, are associated with
increased mortality (2-8). Research focused on hospitali-
zation and emergency room visits also found an increased
risk associated with increasing temperatures (9-13).
Studies conducted in the US have shown an increased risk
of hospitalization for diverse conditions like heat stroke
or heat exhaustion (12), acute renal failure (14), diabetes
(15), respiratory (16), and cardiovascular diseases (17, 18).

Intensity and duration of heat events modify the heat’s
effect on montality (4, 8) and morbidity (14). Socio-demo-

Rev Environ Health 2015; 30(1): 51-64
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Increased mortality associated with extreme-heat exposure
in King County, Washington, 1980-2010

Tania Busch Isaksen'+ Richard A. Fenske' « Elizabeth K. Hom'? - You Ren” +

Hilary Lyons® - Michael G. Yost"

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

increases with heat’s intensity

mortality, particulaily in temperate climates. Few epidemio-
logic studies have considered the Pacific Northwest region in
their analyses. This study quantified the historical (May to
September, 1980-2010) heat-mortality relationship in the
most populous Pacific Northwest County, King County,
Washington. A relative risk (RR) analysis was used to explore
the relationship between heat and all-cause mortality on 99th
percentile heat days, while a time series analysis, using a
piece-wise linear model fit, was used to estimate the effect
of heat intensity on mortality, adjusted for temporal trends.
For all ages, all causes, we found a 10 % (1.10 (95 % confi-
dence interval (C1), 1.06, 1.14)) increase in the risk of death on
a heat day versus non-heat day. When considering the inten-
sity effect of heat on all-cause mortality, we found a 1.69 %
(95 % CI, 0.69, 2.70) increase in the risk of death per unit of
humidex above 36.0 °C. Mortality stratified by cause and age
produced statistically significant results using both types of
analyses for: all-cause, non-traumatic, circulatory, cardiovas-
cular, cerebrovascular, and diabetes causes of death. Allcause
mortality was statistically significantly modified by the type of
synoptic weather type. These results demonstrate that heat,
expressed as humidex, is associated with increased mortality
on heat days, and that risk increases with heat’s intensity.

to modify mortality risks, statistically significant increases in
diabetes-related mortality for the 45-64 age group suggests
that underlying health status may contribuie to these nisks.

Keywords Climate change - Extreme heat - Mortality -
Washington State

Introduction

Extreme-heat events have contributed to thousands of deaths
in the USA, Canada, and Europe since the early 1980s (An-
derson and Bell 2009, 2011; Jackson et al. 2010); Baccini et al.
2008; Basu et al. 2008; Naughton 2002; Whitman etal. 1997).
V-, U-, or J-shaped relationships have been identified where
there is a minimum mortality temperature (also called
“threshold” or “turning point) beyond which mortality in-
creases significantly with increasing heat (Baccini et al.
2008; Kim et al. 2006; Cumiero et al. 2002), Studies have also
suggested that the heat-mortality relationship may not be the
same in all locations {Baccini et al. 2008; Curnero et al. 2002).
Curniero et al. 2002 research demonstrated a stronger associ-
ation in mortality risk for northern cities in the USA, at lower
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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.

25 States Are at Risk of Serious Flooding
This Spring, U.S. Forecast Says
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Health Risks of Flooding Stratified by Time After Event

Immediate
Drowning
Trauma
Hypothermia
Electrocution
Carbon monoxide poisoning
Early (<10 d after event)
Cutaneous infection; Tetanus
Aspiration pneumonitis/pneumonia
Viral respiratory infections
Gastroenteritis
Late (>10 d after event)
Leptospirosis
Mosquito-borne illnesses
Cutaneous infection from atypical organisms (fungi, mycobacteria)
Hepatitis A or E virus infection; Vaccine preventable diseases

Mental health disorders, including posttraumatic stress disorder and
depression

Management of chronic disease Paterson. CID; 2018.



Disease cases from infected mosquitoes, ticks, and fleas have tripled in 13 years.

100,000 96,075

“Mosquitoes, ticks and the germs they spread are
90,000 increasing in number and moving into new areas.”
30,000 Nine new germs spread by mosquitoes and ticks have
been discovered or introduced since 2004.
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DISEASE CASES IN THE US
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Typ?us, OT::CE t}}l(:ugh%‘eradicated, reports 519 cases of typhus in
?011 mU?S ”0 SPI Me m €xas 2017, more than triple the
3 T | ~ number in 2010. The uptick
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year the number has increased.
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“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.”



INSIDER Q

A deadly fungal infection that spreads through dust is on the

rise in the southwestern US, and scientists warn the north
may be next

Gabby Landsverk Sep 25, 2019, 6:00 AM
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Coccidioidomycosis Acquired in

Nicola Marsden-Haug,' Marcia Goldoft,' Cindy Ralston,? Ajit P. Limaye,*
Jimmy Chua,’ Heather Hill,2 Larry Jecha,” George R. Thompson lII,’ and
Tom Chiller®

'0ffice of Communicable Disease Epidemiology, Washington State Department of
Health, Shoreline, ZCommunicable Disease Program, Benton-Franklin Health
District, and Infectious Diseases Department, Kennewick General Hospital,
Kennewick, and “Division of Allergy and Infectious Diseases, University of
Washington, Seattle, Washington; °Coccidioidomycosis Serology Laboratory,
University of California, Davis; and E‘Mycotic Diseases Branch, Centers for Disease
Control and Prevention, Atlanta, Georgia

Clinical, laboratory, and epidemiologic evidence suggest that
3 individuals with acute coccidioidomycosis were exposed in
Washington State, significantly beyond previously identified
endemic areas. Given the patients’ lack of recent travel, coc-
cidioidomycosis was not suspected, leading to delays in diag-
nosis and appropriate therapy. Clinicians should be aware of
this possibility and consider the diagnosis.

Keywords. Coccidioides; endemic

fungi; Washington

coccidioidomycosis;

Areas Endemic for Coccidioidomycosis

I Highly endemic [l Established endemic [ Suspected endemic

Case 1

A 12-year-old boy developed chest pain on 1 June 2010. Out-
patient chest radiography (CXR) 2 days later was clear. Three
days later, CXR to evaluate worsening chest pain, fever, and
difficulty breathing revealed right lower lobe parenchymal in-
filtrate and pleural effusion. The patient was admitted, pre-
scribed vancomycin and ceftriaxone for pneumonia and
azithromycin for erythema multiforme, then discharged 6

days later on oral amoxicillin/clavulanate.

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



Annals of Internal Medicine

Osservanion: Case REPORT

Vibrio vulnificus Infections From a Previously
Nonendemic Area

Background: Vibrio vulnificus is a gram-negative patho-
gen that lives in brackish, high-salinity waters with surface
temperatures above 13 °C. V vulnificus wound infections oc-
cur through breaks in the skin, and intestinal infections occur
after consumption of seafood. Either route can lead to blood-
stream infections (1). Mortality from wound and bloodstream
infections is high, particularly in patients with immunosup-

nrescion and those with cirrhosis or other iron-overload states

LLETTERS

Patient 3 was a 4é-year-old man with type 2 diabetes,
morbid obesity, and left leg lymphedema who presented with
progressive left leg erythema, pain, swelling, and blistering
lesions 2 days after minor trauma to his leg while crabbing in
the Delaware Bay. His left foot was edematous, erythematous,
and diffusely tender, and his calf was fluctuant with bullae. He
underwent emergent debridement for necrotizing fasciitis,
and his large residual wounds required skin and tissue graft-
ing. Operative cultures grew V vulnificus.

Patient 4 was a 60-year-old man with Parkinson disease
who developed progressively severe right leg swelling and
pain that required a fasciotomy. He developed shock, respi-
ratory failure, and disseminated intravascular coagulation. All

4 distal limhe hecame necrotic and mummified and later re-

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.

cultures grew V vulnificus.

Patient 2 was a 64-year-old man with untreated hepatitis
C who presented with rapidly worsening erythema, pain, and
swelling of his right hand 2 days after cleaning and eating
crabs caught in the Delaware Bay. His hand was severely swol-
len and erythematous with bullous |lesions, and he underwent
emergent fasciotomies for right arm compartment syndrome.
During the third debridement, he developed unstable ventric-
ular tachyeardia and subsequently died. His admission blood
cultures grew V vulnificus.

and treatment regimens are summarized in the Table.
Discussion: Climate change has resulted in significant in-
creases in sea surface temperatures in many regions of the
United States over the past 3 decades (3). These changes
have resulted in longer summer seasons and are associated
with alterations in the quantity, distribution, and seasonal win-
dows of bacteria in marine ecosystems, including Vibrio spe-
cies (3-5). Although reports of V vulnificus infections after ex-
posure in the Chesapeake Bay are not uncommon, reports of
infections from exposure in the cooler Delaware Bay are rare.

Ann Intern Med. 1 OCT 2019




Coastal area suitable forVibrio outbreaks (%)

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

Global

154

Latitude

T T T T T T T
1982 1987 1992 1997 2002 2007 2012 2017

Year

—— Northern —— Tropics —— Southern

Suitability for Vibrio outbreaks (%)

Baltic Region

15+ | . ol

0

| | | | |
1982 1987 1992 1997 2002 2007 2

Year
Suitability metric

T T
012 2017

—— Days peryear —— Percentof coast

Coastal area suitable forVibrio outbreaks (%)

Northeastern US

60 -
504 |
40 i
30 | 2;?‘? ;

20/

T T T T T T T
1982 1987 1992 1997 2002 2007 2012 2017

Year

The 2018 report of The Lancet Countdown on health and climate change
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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
S9 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
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Between 2030%@Rd 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 transp

and energy-use choices can result BEe s
in improved health. Ve

Ten threats to gIobaI' health in 2019




Forty years ago,
scientists from 50
nations met at the
First World Climate

SPECIAL REPORT GLOBAL WARMING

Conference in Geneva BE

and agreed that WORRIED

alarming trends for BE

climate change made WORRIED.

Climate change isn't some vague
future problem—it’s already

it urgently necessary damaging he plaretatan sarming

to act.

pace. Here's how it affects you, your
kids and their kids as well

EARTH AT THE TIPPING POINT
HOW IT THREATENS YOUR HEALTH

HOW CHINA & INDIA GAN HELP
SAVE THE WORLD—OR DESTROY IT

THE CLIMATE CRUSADERS

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.
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World Scientists’ Warning of a Climate Emergency

05 November 2019

WILLIAM J. RIPPLE, CHRISTOPHER WOLF, THOMAS M. NEWSOME, PHOEBE BARNARD, WILLIAM R. MOOMAW,
AND 11,258 SCIENTIST SIGNATORIES FROM 153 COUNTRIES (LIST IN SUPPLEMENTAL FILE S1)

Scientists have a moral obligation

to clearly warn humanity of any

catastrophic threat and to “tell it like

as actual climatic impacts (figure 2).
We use only relevant data sets that are
clear, understandable, systematically

forest loss in Brazil’s Amazon has now
started to increase again (figure 1g).
Consumption of solar and wind energy

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.

and agreed that alarming trends for
climate change made it urgently neces-
sary 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

global scale, because there are many
climate efforts that involve individ-
ual regions and countries. Our vital
signs are designed to be useful to
the public, policymakers, the busi-
ness community, and those working

A much higher carbon fee price is
needed (IPCC 2018, section 2.5.2.1).
Annual fossil fuel subsidies to energy
companies have been fluctuating, and
because of a recent spike, they were
greater than US$400 billion in 2018
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BLUEPRINT

FOR ADDRESSING
CLIMATE CHANGE AND HEALTH

Public Health

Seattle & King County

GUIDANCE FOR

INTEGRATING HEALTH AND EQUITY
INTO CLIMATE CHANGE PLANNING

Climate change 15 a signihcant threat to public health. The primary drivers of our
changing climate are greenhouse gas emissions from industry, transportation,
agriculture and electricity generation. These emissions are causing nsing
temperatures, sea level nse, ocean acidification and precipitation changes, increasing
the potential for more extreme weather events, wildfires, worsening air and water
quality. flooding. and agncultural changes. Health effects from these and other
climactic changes include respiratory and cardiovascular dizsease, injunes and
premature deaths related to heat events and other exireme weather, more widespread
allergy symptoms, changes in the prevalence and geographic distribution of focdborne
and waterborne illnesses and vector borne diseases, and threats to food security and
mental health.

Health-related Chimate Change Impadis

® @

Heat-related Mental health Alr quality
impacts and well-being

R

T X

— ke 4
Water impacts  Food impacts Vector-borne Extreme
diseases waather evenis

Chmate change poses greater nsks to communities already impacted by inequities.
This inciudes communities of color, those who speak a language ather than English,
low-income househelds, immigrants, and refugees. These populations cften reside in
areas with higher health risks, such as near heavy industral pellution, in flood plains,
or in heat iglands {i.e. urban areas that are significantly warmer than surrounding rurzal
areas due to human activities and infrastructure). Other groups at higher nsk of harm
from climate change impacts include cutdoor workers, children, older adults, pregnant
women, those with chronic health conditions, and those experi&ru::ing homelessness.

Cmmemiynmtimdﬂgemksuﬁb better health
d'ﬂlge.We also need to

priornitize Im-a‘-carbnn strategies that benefit public health, such as active transportation,
multi-uze development. and green building.

Public Health

Seattle & King County



CLIMATE RESILIENCE BUILDS
COMMUNITY RESILIENCE

RESILIENT COMMUNITIES...

ONE OF THE MOST CRUCIAL
COMMUNITY RESILIENCE
STRATEGIES IS

_ ..,

to promote
equity and improve
the health outcomes
for those who are

U JITUPU Y 1Y

impacted by
climate change.




Prioritized Public Health actions perthe
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 perthe

Blueprint for Addressing Climate Change and Health

e 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 perthe

Blueprint for Addressing Climate Change and Health

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

e 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
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REDUCE
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King County Strategic Climate Action Plan

SECTION 1: Reducing Emissions

» Transportation & Land Use

» Buildings & Facilities Energy

» Green Building

» Consumption & Materials Management

» Forests and Agriculture

SECTION 2: Preparing for Impacts
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King County-Cities Climate Collaboration
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Results: Reducing Greenhouse Gas Emissions

* Achieving Energy Efficiency and
Green Building Goals

* Green Direct and State Legislation

* Battery Buses
* Focusing Growth

e One Million Trees
* Land Conservation Initiative =% _ 29500, 1,000,000
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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




Countywide Emissions Trends

King County GHG Emissions and Population Trends
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How do we create
healthy, resilient
communities as our
population grows?
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How will we make plan stronger?

v’ Update technical analysis:
EQUITY AND SOCIAL JUSTICE
Where do we have the most
impact and influence?

v'Update shared action
commitments with cities;
create tools to support city King County
action

v'Integrate and prioritize
equity throughout the
process, plan,
implementation and

~ 1 I+ﬁ’\mf\f‘




2020 King County Strategic Climate Action Plan Update

2020 SCAP
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REDUCING
CARBON
POLLUTION
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“THerNG comont!

Emissions Reduction Sustainable & Resilient Preparing for Climate Impacts
* Transportation Communities (NEW!) Flooding Sea Level Rise
* Energy * Intersectional Issues: Salmon  Capital Projects
* Green Building health, employment, Wildfire
* Waste housing, food Stormwater

reduction/recycling e Community driven goals & Public Health
* Forests and priorities Many Others...

Agriculture e Climate Equity Frontline

Communities Task Force




2020 King County Strategic Climate Action Plan Update

EL CAMBIO CLIMATICO ESTA
AFECTANDO A NUESTRAS
COMUNIDADES LOCALES
) Impacto medioamblental
@ Impacto en la salud

§CIimate
zPreparedness
>Collaborative

KING COuNTy-Cifies

CLIMATE COLLABORATION



2020 SCAP: Sustainable &
Resilient Communities




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




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

e Sameth Mell,

CIRCC; Cambodian American Community
Council




Questions?



Health Impacts of Climate
Change

King County Board of Health
November 215t 2019



Health Impacts of Climate Change

and what you can do about it
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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



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.




A World of Agreement: Temperatures are Rising
Global Temperature Anomaly (°C)

"9~ Global temperatures in 2018 were 1.5°F (0.83°C)
warmer than the 1951-1980 mean. Two-thirds of
ns_  the warming has occurred since 1975, at a rate of

roughly 0.15-0.2°C per decade.

0.0

0.5 - \/\} V \ '\:/ \\\/ NASA Goddard Institute for Space Studies
Berkeley Earth

Japanese Meteorological Agency

-1.0- Met Office Hadley Centre/Climatic Research Unit
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The past five years are, collectively, the warmest years
in the modern record.

NASA 's Goddard Institute for Space Studies



The Culprit: Atmospheric CO2 Over Time

<+—— current level

For centuries, atmospheric carbon dioxide had never been above this line

<+—— 19560 level

400,000 350,000 300,000 250,000 200,000 150,000 100,000 50,000

years before today (0 = 1950)

Global average atmospheric CO2in 2018 was 407.4 PPM (+/- 0.1 ppm).
CO2 levels today are higher than at any point in

: at least the East 800i000 iears. ;

GLOBAL CLIMATE CHANGE
Vital Signs of the Planet




Injuries, fatalities,
mental health impacts

Severe

" Weather
Heat-related illness

and death,
cardiovascular failure

Extreme
Heat

Environ-
mental
Degradation

Forced migration,
civil conflict,
mental health impacts

Water and Food
Supply Impacts

Malnutrition,
diarrheal disease

Asthma,
cardiovascular disease

po|ﬁ::ion Malaria, dengue,

encephalitis, hantavirus,

Rift Valley fever,
Lyme disease,
chikungunya,

West Nile virus

Changes
in Vector

Increasing
Allergens Respiratory

allergies, asthma

Water
Quality Impacts

Cholera,
cryptosporidiosis,
campylobacter, leptospirosis,
harmful algal blooms
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Children Are Particularly
Vulnerable to Climate Change's
Health Impacts

Global warming is already affecting public health, and efforts to address the problem are
inadequate, a new report says

By Maya Earls, E&E News on November 14, 2019

e 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.

e Older adults would see increasing vulnerability
from extreme heat.




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

Factors that Influence Climate Vulnerability

RACISM

LANGUAGE

BARRIERS. @ 'NCOME
ACCESS TO HEALTHCARE

LIVING
HEALTH @ . CONDITIONS
OCCUPATION ® e
LOCATION

URBAN SUSTAINABILITY DIRECTORS NETWORK
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Air Po

E
Air pollution and climate change are closely related
The main sources of CO, 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)

S 4 . - e

L o A 3 per ‘.-_, O I-- gt Ko > i ki
T :"-—P e B s e : f,‘- l'!li

S iy M.

London
, - —— ey



The Seattle Times

Health | Local News | Puget Sound | Weather

Seattle’s dirty air among world’s worst, but relief is
in sight

Originally published August 15, 2018 at 7:10 am | Updated August 15, 2018 at 6:02 pm

= v TheSeattleTimes Local News My Account ¥ | O Search

LOCAL BIZ/TECH SPORTS ENTERTAINMENT LIFE TRAVEL HOMES OPINION | JOBS AUTOS EXPLORE ¥ All Sections
TrafficLab Project Homeless Crime Local Politics Education Eastside Watchdog News Obituaries FYIGuy Westneat Beason

Local News | Weather

Puget Sound air-quality warning: Beware of smoke
from British Columbia fires

Originally published August 13, 2018 at 5:49 pm | Updoted August 14, 2018 at 5:38 pm

[+ Haze obscures the Seottle skyline as seen from Bellevue eariier this month. While the smoke
10f6 may not be as bod this weekend, the Puget Sound Clean Air Agency advises everyone to limit
time spent outdoors. (Ellen M. Banner / The Seottle Times)

Smoke from fires in British Columbia will impact air quality in the King,
Kitsap, Pierce and Snohomish county areas. A southern wind should
push the wildfire smoke out by the end of the week.



Wildfire at the Wildland-Urban Interface
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Weekend lightning, wind spread wildfires across
Washington state

Originally published August 12, 2018 at 4:54 pm | Updated August 14, 2018 at 5:49 am

Almost 9,000 firefighters and support personnel are trying to put out
fires burning across more than 250,000 acres of land in Washington and
Oregon.

Grass Valley Fire, west of Grand Coulee Dam, August 12, 2018 (Almira Fire Dept)
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Seattle-Tacoma Area is One of the Ten Most Polluted

Areas in the Nation, According to 2019 ‘State of the Air’
Report

Wildfires significantly impact air quality in the region

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.
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Alr-quality forecasting for the Pacific Northwest
AIRPACT-5 Dynamic Map SEPT 2018
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Projected Increase in Risk of Very Large Fires by Mid-Century
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Lancet Planetary Health, March 2019 RAGWEED POLLEN COUNTS RISE WITH
INCREASING CARBON DIOXIDE
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Fueled by climate change, extreme weather disasters hit
62 million people in 2018, U.N. says

Doyle Rice, USA TODAY

2018 global temperatiie
the fourth-hoitest ever .

SOURCE: MOSA [ MO

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
Physical injury
Disease
Mental health impacts
Population displacement
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
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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)
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Extreme Heat

* The leading cause of weather-related deaths in the U.S.

* Average summer temperature in 2016 was 2.2°F 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.
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DE GRUYTER Rev Environ Health 2015; 30(1): 51-64

Tania Busch Isaksen*, Michael G. Yost, Elizabeth K. Hom, You Ren, Hilary Lyons
and Richard A. Fenske

Increased hospital admissions associated
with extreme-heat exposure in King County,
Washington, 1990-2010

Abstract: Increased morbidity and mortality have been
associated with extreme heat events, particularly in tem-

risk for nephritis and nephrotic syndromes, acute renal
failure, natural heat exposure, chronic obstructive pulmo-

“...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 dlsease, and asthma hospitalizations”

ne e N g ——— s

admlss.lons per degree increase in humldex abm'e 3.r 4“::
Admissions stratified by cause and age produced statis-
tically significant results with both relative risk and time
series analyses for nephritis and nephrotic syndromes,
acute renal failure, and natural heat exposure hospitali-
zations. This study demonsitrates that heat, expressed as
humidex, is associated with increased hospital admis-
sions. When stratified by age and cause of admission, the
non-elderly age groups (<85 years) experience significant

that higher temperatures, or other indices of the physi-
ologic effect of heat and humidity, are associated with
increased mortality (2-8). Research focused on hospitali-
zation and emergency room visits also found an increased
risk associated with increasing temperatures (9-13).
Studies conducted in the US have shown an increased risk
of hospitalization for diverse conditions like heat stroke
or heat exhaustion (12), acute renal failure (14), diabetes
(15), respiratory (16), and cardiovascular diseases (17, 18).

Intensity and duration of heat events modify the heat’s
effect on montality (4, 8) and morbidity (14). Socio-demo-

Rev Environ Health 2015; 30(1): 51-64
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ORIGINAL PAPER

Increased mortality associated with extreme-heat exposure
in King County, Washington, 1980-2010

Tania Busch Isaksen'+ Richard A. Fenske' « Elizabeth K. Hom'? - You Ren” +

Hilary Lyons® - Michael G. Yost"

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

increases with heat’s intensity

mortality, particulaily in temperate climates. Few epidemio-
logic studies have considered the Pacific Northwest region in
their analyses. This study quantified the historical (May to
September, 1980-2010) heat-mortality relationship in the
most populous Pacific Northwest County, King County,
Washington. A relative risk (RR) analysis was used to explore
the relationship between heat and all-cause mortality on 99th
percentile heat days, while a time series analysis, using a
piece-wise linear model fit, was used to estimate the effect
of heat intensity on mortality, adjusted for temporal trends.
For all ages, all causes, we found a 10 % (1.10 (95 % confi-
dence interval (C1), 1.06, 1.14)) increase in the risk of death on
a heat day versus non-heat day. When considering the inten-
sity effect of heat on all-cause mortality, we found a 1.69 %
(95 % CI, 0.69, 2.70) increase in the risk of death per unit of
humidex above 36.0 °C. Mortality stratified by cause and age
produced statistically significant results using both types of
analyses for: all-cause, non-traumatic, circulatory, cardiovas-
cular, cerebrovascular, and diabetes causes of death. Allcause
mortality was statistically significantly modified by the type of
synoptic weather type. These results demonstrate that heat,
expressed as humidex, is associated with increased mortality
on heat days, and that risk increases with heat’s intensity.

to modify mortality risks, statistically significant increases in
diabetes-related mortality for the 45-64 age group suggests
that underlying health status may contribuie to these nisks.

Keywords Climate change - Extreme heat - Mortality -
Washington State

Introduction

Extreme-heat events have contributed to thousands of deaths
in the USA, Canada, and Europe since the early 1980s (An-
derson and Bell 2009, 2011; Jackson et al. 2010); Baccini et al.
2008; Basu et al. 2008; Naughton 2002; Whitman etal. 1997).
V-, U-, or J-shaped relationships have been identified where
there is a minimum mortality temperature (also called
“threshold” or “turning point) beyond which mortality in-
creases significantly with increasing heat (Baccini et al.
2008; Kim et al. 2006; Cumiero et al. 2002), Studies have also
suggested that the heat-mortality relationship may not be the
same in all locations {Baccini et al. 2008; Curnero et al. 2002).
Curniero et al. 2002 research demonstrated a stronger associ-
ation in mortality risk for northern cities in the USA, at lower
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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.

25 States Are at Risk of Serious Flooding
This Spring, U.S. Forecast Says
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Health Risks of Flooding Stratified by Time After Event

Immediate
Drowning
Trauma
Hypothermia
Electrocution
Carbon monoxide poisoning
Early (<10 d after event)
Cutaneous infection; Tetanus
Aspiration pneumonitis/pneumonia
Viral respiratory infections
Gastroenteritis
Late (>10 d after event)
Leptospirosis
Mosquito-borne illnesses
Cutaneous infection from atypical organisms (fungi, mycobacteria)
Hepatitis A or E virus infection; Vaccine preventable diseases

Mental health disorders, including posttraumatic stress disorder and
depression

Management of chronic disease Paterson. CID; 2018.



Disease cases from infected mosquitoes, ticks, and fleas have tripled in 13 years.

100,000 96,075

“Mosquitoes, ticks and the germs they spread are
90,000 increasing in number and moving into new areas.”
30,000 Nine new germs spread by mosquitoes and ticks have
been discovered or introduced since 2004.
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DISEASE CASES IN THE US
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Typ?us, OT::CE t}}l(:ugh%‘eradicated, reports 519 cases of typhus in
?011 mU?S ”0 SPI Me m €xas 2017, more than triple the
3 T | ~ number in 2010. The uptick
S _— .
i - represents the 4th consecutive

year the number has increased.
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“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.”



INSIDER Q

A deadly fungal infection that spreads through dust is on the

rise in the southwestern US, and scientists warn the north
may be next

Gabby Landsverk Sep 25, 2019, 6:00 AM
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Coccidioidomycosis Acquired in

Nicola Marsden-Haug,' Marcia Goldoft,' Cindy Ralston,? Ajit P. Limaye,*
Jimmy Chua,’ Heather Hill,2 Larry Jecha,” George R. Thompson lII,’ and
Tom Chiller®

'0ffice of Communicable Disease Epidemiology, Washington State Department of
Health, Shoreline, ZCommunicable Disease Program, Benton-Franklin Health
District, and Infectious Diseases Department, Kennewick General Hospital,
Kennewick, and “Division of Allergy and Infectious Diseases, University of
Washington, Seattle, Washington; °Coccidioidomycosis Serology Laboratory,
University of California, Davis; and E‘Mycotic Diseases Branch, Centers for Disease
Control and Prevention, Atlanta, Georgia

Clinical, laboratory, and epidemiologic evidence suggest that
3 individuals with acute coccidioidomycosis were exposed in
Washington State, significantly beyond previously identified
endemic areas. Given the patients’ lack of recent travel, coc-
cidioidomycosis was not suspected, leading to delays in diag-
nosis and appropriate therapy. Clinicians should be aware of
this possibility and consider the diagnosis.

Keywords. Coccidioides; endemic

fungi; Washington

coccidioidomycosis;

Areas Endemic for Coccidioidomycosis

I Highly endemic [l Established endemic [ Suspected endemic

Case 1

A 12-year-old boy developed chest pain on 1 June 2010. Out-
patient chest radiography (CXR) 2 days later was clear. Three
days later, CXR to evaluate worsening chest pain, fever, and
difficulty breathing revealed right lower lobe parenchymal in-
filtrate and pleural effusion. The patient was admitted, pre-
scribed vancomycin and ceftriaxone for pneumonia and
azithromycin for erythema multiforme, then discharged 6

days later 