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The Climate Crisis – Part One
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Complex climatic 
consequences set off by 

unusually rapid and 
accelerating increases in 
global average surface 

temperature

due to massive releases of 
heat-trapping green house 

gases (CO2, CH4, NOx) from 
FF extraction, transport, and 
end-use (combustion); land 

use policies; other 



Climate Crisis – Part Two
Air Pollution – Fossil Fuels

Sources – transportation, industry/power plants, FF 
extraction/processing/transport

Ozone, SOX, NOX, metals, radioactives (e.g. U/Th), VOC’s and 
micro- particulates

Coal plants - largest source of mercury releases; responsible for 
~ 1/2 global Hg emissions; bioaccumulation > fish 
consumption advisories
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Climate Crisis – Part Three 
Water Pollution/Sea Levels

• Extreme storms and floods wash surface pollutants into lakes, rivers and 
oceans.

• Ocean acidification – absorption of CO2

• Ocean warming – glacial melt, thermal expansion, effects on coral, marine 
life

• Sea level rise – projected 1-3m rise by 2100 
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Climate change 
- health impacts  
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• Collapse of Infrastructure and social support 
systems 

• Food/Water Insecurity, Population Displacement

• Trauma and Mental Health Disorders

• Asthma and Allergic Disorders

• Developmental Disorders

• Heart and Lung Disease, Stroke, Cognitive 
Decline

• Infectious Disease

• Heat related illnesses

• Malignancies



Near Term 
Climate 
Threats to 
Population 
Health

More frequent and severe storms, floods, 
droughts

Wildfires – toxic releases (particulate and 
VOC’s); loss of carbon sequestration/storage

Population displacement; refugee 
movements

Political instability, regional warfare

Infrastructure and social services disruption



Population 
displacement 
– major 
storms, 
floods, heat

…account for most of the global total of the displaced.

2016 - 23.5 million displacements, or 97% of disaster-related 
displacements. 

All of the 10 largest 2016 disaster displacements -
populations living in exposed and vulnerable coastal areas -
weather-related.

Seven of the 10 largest displacement events of 2016 were 
storm related

Global Report On Internal Displacement  Norwegian Refugee 
Council [http://www.internal-displacement.org/global-
report/grid2017/pdfs/2017-GRID.pdf]



The Center 
for Climate 
and Security 

Significant causal link between a 
warming climate and the likelihood of 
different scales of conflict, ranging 
from domestic violence to intra and 
inter-state conflict. 

Meta-analysis of 60 previous peer-reviewed studies, and 45 data 
sets

Science 13 September 2013: Vol. 341 no. 6151 
DOI: 10.1126/science.1235367 



Heat Waves – Sustained Heat

• If current warming trends continue, by 2100, wet bulb 
temperatures will spike so high that direct exposure for > 6 
hours would not be survivable

• May 2010 – India -heat wave in normally hot city of 
Ahmedabad - temperatures up to 118oF: 43% increase in 
mortality, compared to previous years 

• Increased incidence of renal failure agricultural/outdoor 
workers

Extreme heat could soon make some cities unlivable, especially for the poor.         
New York Times  JULY 17, 2018 



• Collapse of Social Support 
Systems, Supply Lines and 
Infrastructure during Climate 
Extremes
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Infrastructure-
Hurricane Sandy

TWO FLIGHTS OF METAL STEPS TO THE 
HELIPAD AUG. 1, 2009 The final leg of an 
evacuation that included being passed 
through a hole in the wall into the parking 
deck. 

Paolo Pellegrin/Magnum, for The New York Times

http://www.magnumphotos.com/


Fig. 14.3: Hospitals at Risk 
from Storm Surge by 
Hurricanes
4 of 38 (11%) hospitals in Miami-
Dade County face possible storm 
surge inundation following a 
Category 2 hurricane; this could 
increase to 26 (68%) following a 
Category 5 hurricane.

7 of 11 (64%) hospitals in 
Charleston County face possible 
storm surge inundation following a 
Category 2; this could increase to 9 
(82%) following a Category 4. 

Data from National Hurricane Center 2018152 and the 
Department of Homeland Security 2018.153
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https://www.nhc.noaa.gov/nationalsurge/
https://hifld-geoplatform.opendata.arcgis.com/


Air Pollution - Take a Deep Breath



AP -
mortality

Many studies have found positive 
associations between air pollution 
and mortality, morbidity, 
hospitalizations and emergency 
department (ED) visits for respiratory 

diseases and especially asthma



Air Pollution and 
mortality

Air pollution contributed to nearly one in every 10 
deaths in 2017, more than malaria and road 
accidents and comparable to smoking

Air pollution accounts for 41% of global deaths 
from COPD, 19% from lung cancer, 16% from 
ischaemic heart disease, and 11% of deaths from 
stroke. 
State of Global Air (SOGA) 2019 - soga_2019_report.pdf

https://www.theguardian.com/environment/2019/mar/12/air-pollution-deaths-are-double-previous-estimates-finds-research
https://www.theguardian.com/environment/air-pollution


Particulate Matter Air Pollution      
- Cardiovascular Disease

2010 Scientific Statement -American Heart 
Association

• Short term exposure to PM2.5 (hours to 
weeks)  triggers CVD mortality and nonfatal 
events;  

• Long term exposure  (years) 

• increases risk for CVD mortality,  

• reduces life expectancy by several months 
to several years

• Reductions in PM levels are associated with 
decreases in cardiovascular mortality within a 
time frame as short as a few years.

• Many credible pathological mechanisms…lend 
biological plausibility to these conclusions.

• (Circulation. 2010;121:2331-2378.) 

20



Infant 
Mortality

High air pollution levels linked to infant 
mortality. [Laden et al. 2000; Schwartz and 
Neas 2000; U.S. EPA 2004]. 

Long-term maternal exposure to higher levels 
of PM correlates with respiratory-related 
postneonatal mortality.  Adjusted OR 2.13 per 
10-μg/m3 increase in PM2.5 

(Fine Particulate Matter (PM2.5) Air Pollution and Selected Causes of 
Postneonatal Infant Mortality in California. Tracey J. Woodruff,1 Jennifer D. 
Parker,2 and Kenneth C. Schoendorf Environ Health Perspect 114:786–790 
(2006). doi:10.1289/ehp.8484 http://dx.doi.org/



•Asthma & Allergic 
Disorders



Asthma & Allergies 
are Affected by Fossil 
Fuel Related Changes 
in Climate
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Higher CO2  increases production of plant 
allergens,  prolongs the season for pollen 
release, increases allergenicity of pollens.  
Result - increasing allergic sensitizations and 
asthma prevalence and severity.

Rising temperatures prolonged the Ragweed pollen 
season by 2-4 weeks  (1995 and 2011)  in central North 
America.  

MN – 3 to 4 weeks longer between 1995 and 2015. 

National Climate Assessment 2014, MDH 2016



AP – Neurodevelopmental Disorders



Neuro -
developmental 

Disorders and 
Pollution

• Project TENDR (Targeting Environmental 
Neurodevelopmental Risks) Statement -2016

• Sharp increase in learning/behavioral problems 
in children: 1 in 6 children, 17% more than a 
decade ago, have a developmental disability, 
including LD, ADD, ASD.

• As of 2012, 10% (> 5.9 million) US children 
estimated to have ADD.   2014: ~1.5% have ASD 
(2010 data; CDC 2014)

• ...fossil fuel-related air pollution is included in the 
list of “prime examples of neurodevelopmentally 
toxic chemicals.” 

Environmental Health Perspectives https://doi.org/10.1289/EHP358
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Heat Related Illness Trauma and Mental Health



Heat Waves
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Def: max daily temp 5oC 
(9oF) greater than average 

max daily temp for that 
season for at least 5 days.

Extreme heat waves 
“beyond the limit of human 

survival,” will be more 
frequent if carbon 
emissions are not 

significantly reduced. 

7/31/15 - heat index 
(calculated from 

temperature and humidity) 
in Bandar Mahshahr, Iran, 

reached 165oF. Lethal 
within a few hours

http://citizensclimatelobby.us9.list-manage2.com/track/click?u=5bbb8e41445e981521eed8f2a&id=704cb00f05&e=3673c524e5


Trauma
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2013 Typhoon Haiyan, killed >7000 people in 
Philippines alone. 

Hurricane Katrina > 1800  deaths, most 
drowning/trauma.  A number of victims were 
hospital or nursing facility inpatients or staff.  

Psychological trauma



Climate Justice – how 
communities differ in 
climate vulnerability

• LOW INCOME COMMUNITIES AND 
COMMUNITIES OF COLOR are more vulnerable 
to climate crises for many reasons including:

• higher burden of chronic diseases (e.g. 
asthma, diabetes) Ineffective governance; 
impoverished communities

• Poor housing – location, structures, 
elevators, electrical and plumbing 

• AC/cost of utilities/ open windows-doors 
vs safety

• Digital divide 

• Health insurance/Medical Assistance/ 
Transportation/Emergency services

• Insurance/resources to replace and 
rebuild/complex application processes for 
aid



Time for 
Some Good 

News -



Don’t worry 
we’ve got our 
best team on 

it....



There’s a lot 
of progress -
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Clean energy build-out is >new 
fossil fuel infrastructure

Large investors see growth in clean 
energy

Climate Change has become apart 
of our daily national conversation

International agreements on the 
need to phase out FF



Tech trends – Time for R&D
• Wind and solar cost is dropping rapidly

• Electric vehicles/Driverless vehicles/public transport

• Energy storage

• LEED certification (Leadership in Energy and Environmental Design) 

• New energy sources – tidal, hydrothermal, and...

• Carbon capture – sequestration

• Other…
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Personal 
choices–

about that 
carbon 

footprint...
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The scientific 
training, clinical 
expertise and 
commitment to 
care for our 
patients and 
communities 
means -

- that health professionals and health care 
organizations are trusted, valuable sources of 
information for our neighbors, policy-makers, 
regulators and political leadership.  Our opinions are 
valued and respected. 

-in a time of crisis we have a responsibility to be 
truth-tellers. 

- health professionals can enter the public debate on 
climate change and fossil fuel pollution to help 
advance sound policies.



We can fix 
this!

Change policy – public health perspective

Work within your organizations and 
communities  

Work together – it’s great for morale:) 

Never lose hope!



Ultimately 
this is what 

it’s all about…


