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Presentation Notes
I want to thank the Wilson Center and George Mason for inviting me to discuss this topic today.
Let me ask you? What do we need for good health?


Health = Good Food




Health = Shelter



Health Need for Clean Air



Clean Water



Need for Infrastructure
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We are totally reliant on electricity for our food, our air conditioning on a day like today, our elevators, our medicine storage and many other “essentials’


Hanta Virus Lyme Disease
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Lastly, we rely on a government to provide us with public health services to protect us from infectious disease, and to help support us in case of catastrophe. 


Increased temperatures

Increased extreme weather events

Change in water cycle  Flooding + sea level rise

Air pollution and Health

Vector-borne
Infectious diseases
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As emissions of greenhouse gases continue to grow, so too does the threat to human health posed by global warming. While the World Health Organization acknowledges that there will be some localized health benefits, the broader health implications of global warming are likely to be overwhelmingly negative. More heat waves and extreme weather, spreading infectious disease, coastal inundation from rising sea levels and declining air quality are all among the public health threats projected for a warmer world. 
Pic 1: www.nytimes.com-California heat wave


Diagnosis?

Carbon Pollution= Homo Sapiens disease
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Cartoon from NASA.gov. 
Two planets meet up. The first one asks: “How are you?”
“Not so well”, the second answered “I’ve got the Homo Sapiens.” “Don’t worry,” the other replied, “I had the same. That won’t last long.”



Key Points

m [hreats to health from extreme weather

m Impacts are worse on vulnerable
populations

m Adaptation is not only Is possible it Is
essential

m Adaptation will lead to community
understanding needs for mitigation.





Presenter
Presentation Notes
The leading killer of extreme weather in this country is actually heat induced.  Long-lasting heat waves, with high humidity, when the temperature doesn’t go down at night, especially in cities not as used to heat are the deadliest.  


2003 European Heat Wave

m Final estimate:
70,000 excess
deaths

® LOSS or no air
conditioning

m Impact elderly,
chronically ill and
little children

NASA
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Hard to estimate numbers of deaths in other countries given lack of air conditioning and statistics on deaths during heat waves. But the best documented epidemiologic study in first world countries showed an excess deaths of 70,000 not just from heat stroke, but heart attack, lung disease and other causes that are exacerbated by heat.Robine, Jean-Marie; Siu Lan K. Cheung, Sophie Le Roy, Herman Van Oyen, Clare Griffiths, Jean-Pierre Michel, François Richard Herrmann (2008). "Death toll exceeded 70,000 in Europe during the summer of 2003". Comptes Rendus Biologies 331 (2): 171–178. doi:10.1016/j.crvi.2007.12.001. ISSN 1631-0691. PMID 18241810. Retrieved 17 May 2010.


VOC’s + NOx
Sun + HEAT

=0ZONE

Emissions from
industrial facilities and electric
utilities, motor vehicle exhaust,
gasoline vapors, and chemical solvents are
some of the major sources of oxides of nitrogen

(NOx) and volatile organic compounds (VOC).



Presenter
Presentation Notes
Rising temperatures not only affect ecosystem but worsen air quality, primarily by increasing ground-level ozone pollution in heavily populated urban areas.  Ozone is created by volatile organic carbons that combine with nitrous oxides from burning gasoline and other fossil fuels such as coal in the presence of warmer temperatures and sunlight.




Ground Level Ozone

Healthy Airway Inflamed Airway



Presenter
Presentation Notes
Ozone is already the most pervasive air pollutant in the United States and millions of Americans live in areas that fail to meet the national ozone health standards. The U.S. Environmental Protection Agency estimates that an warming of 2.2 deg C would increase ozone concentrations by 5 percent in much of the nation.(1)

Ozone exposure can have a range of adverse health effects, including reduced lung function and lung tissue damage, increased risk of asthma attacks and aggravation of other chronic lung diseases.(1)  Ozone is also known to affect the cardiovascular system and can increase the risk of heart arrhythmias (2) and heart attack.(3) Exposure to ozone is also associated with increased mortality.(4)  Lastly, it is known  to increase low birth weight, and in the first and third trimester causes 20% intrauterine growth retardation. (5)

References:
(1) U.S. EPA. Smog – Who Does it Hurt? What You Need to Know About Ozone and Your Health. U.S. EPA Office of Air and Radiation, Washington, DC: 1999. http://www.epa.gov/airnow//health/smog.pdf 
(2) Rich DQ, Mittleman MA, Link MS, et al. Increased Risk of Paroxysmal Atrial Fibrillation Episodes Associated with Acute Increases in Ambient Air Pollution. Environ Health Perspec 2006; 114:120-123.
(3) Ruidavets J-B, Cournot M, Cassadou S, Giroux M, Meybeck M, Ferrières. Ozone Air Pollution is Associated with Acute Myocardial Infarction. Circulation 2005; 111:563-569.
(4) Bell ML, Dominici F, and Samet JM. A Meta-Analysis of Time-Series Studies of Ozone and Mortality with Comparison to the National Morbidity, Mortality, and Air Pollution Study. Epidemiology 2005; 16: 436-445.
(5) Env Health Persp 113: 1638-1644 (2005) 
Birth Outcomes and Prenatal Exposure to Ozone, Carbon Monoxide, and Particulate Matter: Results from the Children's Health Study Muhammad T. Salam,1 Joshua Millstein,1 Yu-Fen Li,1 Frederick W. Lurmann,2 Helene G. Margolis,3 and Frank D. Gilliland1 
1Department of Preventive Medicine, University of Southern California, Keck School of Medicine, Los Angeles, California, USA; 2Sonoma Technology Inc., Petaluma, California, USA; 3Air Resources Board, State of California, Sacramento, California, USA 



Global Warming
Causes Asthma

US EPA

In communities with high ozone concentrations:
relative risk of developing asthma in children
playing 3 or more sports = 3.3 (95% CI 1.9-5.8)
compared with children playing no sports

Lancet 2002; 359:386-91
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This Lancet article revealed the relative risk of developing asthma in children playing 3 more sports in a year in areas with high ozone concentrations.  This risk was not seen in children playing more sports in low ozone areas.

Background: Little is known about the effect of exposure to air pollution during exercise or time spent outdoors on the development of
asthma. We investigated the relation between newly-diagnosed asthma and team sports in a cohort of children exposed to different
concentrations and mixtures of air pollutants.  
Methods: 3535 children with no history of asthma were recruited from schools in 12 communities in southern California and were followed up for up to 5 years. 265 children reported a new diagnosis of asthma during follow-up. We assessed risk of asthma in children playing team
sports at study entry in six communities with high daytime ozone
concentrations, six with lower concentrations, and in communities with
high or low concentrations of nitrogen dioxide, particulate matter,
and inorganic-acid vapour. 
Findings In communities with high ozone concentrations, the relative
risk of developing asthma in children playing three or more sports was
3·3 (95% CI 1·9-5·8), compared with children playing no sports. Sports
had no effect in areas of low ozone concentration (0·8, 0·4-1·6). Time
spent outside was associated with a higher incidence of asthma in
areas of high ozone (1·4, 1·0-2·1), but not in areas of low ozone.
Exposure to pollutants other than ozone did not alter the effect of
team sports. 
Interpretation: Incidence of new diagnoses of asthma is associated with
heavy exercise in communities with high concentrations of ozone, thus,
air pollution and outdoor exercise could contribute to the development
of asthma in children. 
Lancet 2002; 359: 386-91

Decreased PFT in college freshman assoc. with lifetime exposure to air pollution (# yrs in S.CA, activity levels, time spent outdoors)
-



Vector Borne Diseases: Malaria

UNEP/GRID-Arendal
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But it’s not just the direct, highly visible impacts of flooding, drought, hurricanes and heat waves that comprise the health threats posed by global warming. Rising temperatures and changing weather patterns will also have a number of secondary impacts that could jeopardize human well-being in regions across the globe. 

The spread of infectious diseases is one example of such secondary impacts. Mosquitoes, which can carry malaria and other diseases, are highly sensitive to temperature changes. Higher temperatures boost their reproductive and biting rates, lengthen their breeding season, and shorten the time it takes for the malarial pathogen to mature to an infectious state. Increasing temperatures may also expand the viable range of mosquitoes to higher elevations and more northern latitudes, potentially putting at risk previously unexposed populations. 

Along with rising temperatures, changes in precipitation can also lead to the spread of malaria, with floods potentially triggering outbreaks as they leave behind vector breeding sites. (1)

Each year, approximately 500 million people are infected with malaria, of which approximately 1 million die from the disease.(2) As global warming continues, some estimates predict that as many as 90 to 200 million additional people may be at risk of malaria by the later half of this century.(3) 

References:
(1)Epstein PR. Climate Change and Human Health. New Eng J Med. 2005; 353(14): 1433-1436. 
(2) Greenwood BM, Bojang K, Whitty C, Targett GAT. Malaria. Lancet. 2005; 365: 1487-1498.
(3) Van Lieshout M, Kovats RS, Livermore MT, Martens P. Climate Change and Malaria: Analysis of the SRES Climate and Socio-Economic Scenarios. Global Environmental Change. 2004; 14: 87 – 99 
(4) Map: UNEP/GRID-Arendal. Climate change and Malaria, scenario for 2050. UNEP/GRID-Arendal Maps and Graphics Library. 2005. Available at: http://maps.grida.no/go/graphic/climate_change_and_malaria_scenario_for_2050. Accessed February 07, 2007.
(5) Figure: Epstein PR and Mills E (eds.) Climate Change Futures: Health, Ecological and Economic Dimensions.  The Center for Health and the Global Environment, Harvard Medical School, 2005.


h& Infectious Disease Vulnerability in the US, 1995-2005:
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http://wwwn.cdc.gov/travel/yellowBookCh4-DengueFever.aspx

Miraculous how the dengue fever mosquitoes won’t cross the borders isn’t it.  30% of Brownsville, TX residents are titer + for Dengue.  


Hydrologic Cycle: Drought
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Droughts stress our forests and challenge our agriculture.  2 million acres of Pinyon Forest in the southwest have been decimated by the tiny bark beetle that wouldn’t be as much of a problem with a healthy stand of trees. 
www.friendsofsaguaro.org
www.drought.noaa.gov
But world wide; 1/3 of the world’s population, about 2 billion people, currently lives in water-stressed countries (UNEP, IPCC)      By 2100 up to Nearly 1/3 of the world’s land surface may be at risk of extreme drought by 2100.   (Burke et.al. Journal of Hydrometeorology, Sept. 2006)





Hurricane Katrina

m 1,100,000 people
displaced

m 1 833 dead

m lliness/death due to
loss of electricity

m 270,000 homes lost
m $200 billion in

taxpayer $$
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Hurricanes, too, are expected to increase in both intensity and duration as ocean temperatures rise building the strength of a hurricane.(1)
The outcome of severe storms with higher storm surges on coastal areas are devastating, like Hurricane Katrina where over 1 million people were displaced and over 1800 dead.  The cost figures are astronomical as well.
$$ figures from www.boston.com; www.alternet.org/katrina/
Most recent data indicates no increase in numbers of hurricanes but substantiates the increase in intensity and duration.

 In fact, recent studies have shown that over the past 35 years, hurricanes reaching categories 4 and 5 (on the 5 point Saffir-Simpson Hurricane Scale) have doubled in both number and proportion.(2) This increase in the number of highly destructive hurricanes has been directly linked to rising sea surface temperatures,(3) which rose by about 1 degree Fahrenheit between 1970 and 2004 – an increase which has been generally attributed to global warming. As waters warm in the top layer of the ocean, they provide more convection energy to fuel more powerful storms. As this graph taken from a paper by Kerry Emanuel of MIT shows, fluctuations in hurricane intensity for the last 70 years or so have closely matched trends in sea surface temperature.(4)  

Explanation of graph: the dashed line represents sea surface temperatures in the North Atlantic, while the solid line represents the power dissipation index of North Atlantic hurricanes – which is a measure of storm intensity.  

References:
(1) IPCC. Climate Change 2007: The Physical Science Basis, Summary for Policymakers. Contribution of Working Group I to the Fourth Assessment Report of the Intergovernmental Panel on Climate Change. Available at: http://www.ipcc.ch 
(2) Webster PJ, Holland GJ, Curry JA, and Chang H-R. Changes in Tropical Cyclone Number, Duration, and Intensity in a Warming Environment. Science (2005); 309: 1844-1846. 
(3) Hoyos CD, Agudelo PA, Webster PJ, and Curry JA. Deconvolution of the Factors Contributing to the Increase in Global Hurricane Intensity. Science express. Published online March 16, 2006; 10.1126/science.1123560
(4) Emanuel K. Increasing Destructiveness of Tropical Cyclones Over the Past 30 Years. Nature (2005); 436: 686-688. 



Pre-Katrina
(2005)

m 25% < poverty level
m 20% uninsured

m / hospitals: 4000
beds

m 2200 beds In New
Orleans

Post-Katrina

m 2006- 2000 beds
m 479 in New Orleans

m 2007-1 hospital
operating fully; 2
partial

m 2010-5 hospitals

m 2010-- 50%
Medicaid/uninsured



Hydrologic Cycle:

Floods

UN Millennium Ecosystem assessment
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Hurricanes are not the only form of extreme weather projected to increase as a result of global warming. Flooding, too, will become more common. As global temperatures rise, the global water cycle is accelerated and the amount of water vapor in the atmosphere increases. The result is more intense downpours, even when total precipitation remains unchanged. As you can see by this figure taken from the UN Millennium Ecosystem assessment,(1) the number of major flood events has increased on every continent over the last 50 years. While this increase in flooding is not entirely attributable to global warming – with land use change and other variables also contributing to some degree – research has found that increases in the frequency of flooding over the past century are consistent with climate models.(2)

References:
(1)Millennium Ecosystem Assessment, 2005. Ecosystems and Human Well-being: Synthesis. Island Press, Washington, DC.
(2) Milly PCD, Wetherald RT, Dunne KA and Delworth TL. Increasing Risk of Great Floods in a Changing Climate. Nature (2002); 415: 514-517. 


More Heat, Greater Evaporation



Presenter
Presentation Notes
Flooding is increasingly come as a result of heavier storms. Due to more moisture in the air.
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This map shows the increase in heavy precipitation events over the last 50 Years.


Combined Sewer Overflow

Duluth MN 2012
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The results are can be overwhelming- Sewer overflows with potential increase in infectious diseases occur in hundreds of cities across the US.


m Cause Injuries and
deaths

m Molo

m Psychological
effects

® Increase In rats

Flooding
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Flooding causes prolonged effects.  First in the short term it causes injuries and death. ½ of which are from attempts to drive through a flooded area.  It affects infrastructure such as homes, businesses, subways, etc.  It causes increase in mold which is a health issue causing asthma or lung disease exacerbation.  It causes long term psychological effects from loss of homes, loss of personal property and family effects. It can contaminate water supplies.
Particularly in 3rd world countires the increase in rats coming out of burrows resulted in more infections ds, particulary leptospirosis.  


Sea Level rise + Storm Surge

- Bangladesh stands to
lose ~15% of land mass
with 1 meter sea level
rise

- Compromising >10% of
food production

- 13 of the world’s 20
megacities are at sea
level
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Combining sea level rise with storm surge will impact many more people. 13 of 20 largest megacities are at sea level. Here in Bangladesh up to 15% of land will be lost compromising food production and housing.




Impact of storm surge

Miami storm surge
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We’ve seen it’s impact recently in Newark, but Miami too is facing marked flooding even with high tide and a full moon, the sewers don’t drain. 



St. Mary’s County

Coastal Impacts
of Rising Sea
Level

m Storm surge/wave height

m Loss of wetlands-30% by
2100

m Saltwater infiltration of
clean drinking water

m Construction blocks
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Sea level rise is a profound health concern with salt water infiltration of ground water, loss of wetland themselves which function as a cleaner of toxin from soil and water.  Loss of tourism occurs with loss of beaches, hotels wiped out, roads washed away or collapsing.  Current human construction blocks the natural retreat of shore line and new wetland development. 



Impact of Global Warming on
Agriculture

m Drought

m Decrease in pollination |
m More water evaporation <
m Crops under ocean '
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Rising temperatures will change agricultural practices all around the world.  For example, grapes, orchards and certain crops like potatoes can be quite temperature sensitive. The most devastating effects will occur in countries that can’t afford different seed stocks for changes in temperature for staple crops like wheat or corn.
Estimates vary, but for every 1.8F increase in global average surface temperature, we can expect about a 10% decline in yields of the world’s major grain crops – corn, soybean, rice and wheat. ,  Climate experts predict that global temperature may rise as much as 5.4F to 9F if we continue burning fossil fuels at our current rate.  This could lead to 30% to 50% declines in crop production. 
In Oregon for example wine growers are seeing significant changes and noting that an addition 2 deg Celsius (3.2 deg F)  will preclude Pinot Noir grapes.  Likewise our orchards and nursery plants are more at risk from insect infestations.

 Rice yields fall by 10% for every 1C rise in night-time temperature



Global Warming Refugees
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From drought, to flood, to sea level rise, the tremendous displacement of populations as a result of global warming is poised to create a refugee crisis of incredible proportions. It has been estimated that 25 million people globally have already been displaced for environmental reasons – a number greater than the approximately 21 million refugees that have fled from war and other forms of persecution. Some now project that global warming could create as many as 150 million environmental refugees by 2050.(1)

References: 
(1)Conisbee M, Simms A. Environmental Refugees: The Case for Recognition. New Economics Foundation. London, UK; 2003. 


Major Effects of Global Warming

® Increasing temperature

m Increase In extreme weather

m Change in hydrologic cycles

m Ocean changes

m Increase In Insect borne disease
m Pollution effects on health



Human intervention to enhance
sinks and reduce emissions.
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Mitigation is discussed when we attempt to decrease the amount of greenhouse gases in the atmosphere either by increasing the sinks or uptakes of carbon dioxide or to reduce the amount of greenhouse gases produced in the first place. 
(What’s the best way to do that??  Reduce our use through efficiencies. 


http://www.railway-technology.com/projects/portland/index.html

Adaptation

“Adaptation is not a
choice—our choice Is
whether to adapt
proactively or respond
to the consequences.”

Pingstone 2005
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Adaptation are actions taken to prepare for predicted climate change impacts. I love the quote from Don Wuebbles head author of the National Climate Assessment, “Adaptation is not a choice—our choice is whether to adapt proactively or respond to the consequences.  Which adaptation plan would you prefer? Sandbags or a barrier to flooding overall.


http://en.wikipedia.org/wiki/File:Thames.barrier.3.london.arp.jpg


Germany

m 20% renewables m 3% reduction in CO2

m 50% renewable last since 2011 despite
summer closing 8 nuclear

m EU Cap and Trade reactors

m Feed-In Tariff
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First last summer in a country more rainy than Oregon, over 50% of electricity was generated by solar and wind.  They are able to do so because they have passed regulations and incentives in the form of Cap and Trade and a feed-in tariff to pay individuals for the extra electricity they produce.  They’ve reduced CO2 emissions another 3% since 2011 despite closing 8 nuclear power plants.


Multnomah County CO2 Emissions

m 196 above 1990
levels. Per capita
decrease of 1490

m Nationwide 1620
INCrease since
1990
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Lets talk about another success story: the City of Portland began in 1993 and joined with Multnomah County in 2001 to reduce CO2 emissions. You can see that it took 7 years to begin to see impact.  The orange line is emissions in the US. The city of Portland has been successful at reducing the per person CO2 emissions levels to 12.5% less than 1990 levels with a 26% increase in population has kept the total at 1990 levels.  The ultimate goal is to reach levels 75%  below this by 2050.They have been successful at reducing the per person CO2 emissions at 1990 levels to 26% less than 1990 levels but increased population growth of 26% has resulted in only 6% reduction below 1990 levels for the country as a whole.  The ultimate goal is to reach levels 75%  below this.
www.sustainableportland.org
http://www.portlandoregon.gov/bps/article/393345


City of Portland/Multnomah Co.

85% mass transit growth
Gasoline purchases <1990 levels
60% Recycling rate

1,800 home and 10,000 multifamily
units weatherized

Per capita gas use down 9%
Household energy use down 10%
>15% clean energy purchase
760,000 trees planted

1400 homes/biz with solar
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www.sustainableportland.org
Due to an 85% mass transit growth, there has been a drop in gasoline purchases to just under 1990 levels desptie a 26% of increase in population. Significant biofuel purchase of 15% total reduces carbon intensity as well.
60% or more recycling rate reduces methane production in waste landfills
1800 home and 10,000 multi-family units weatherized, resulting in a per capita gas use reduction of 9%
Overall household energy use is down 10%.
The people of Multnomah county choose to pay more for renewable energy the highest in the country.
760,000 trees planted reduce the urban heat island effect by cooling the city due to transevaporation and shade.
In the last 2 years 1400 homes and businesses have added solar due to a new financing project.


Other solutions to reduce
carbon emissions



Efficiency

Wind
Biofuels

CSP
Geothermal

80%06 reductiol
path
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Efficiency is the best.  This is one of several new studies looking at solutions to global warming and showing that there is the means to reduce CO2 production by 80%.  This target is chosen as needed to stabilize CO2 levels at 450ppm by 2050.  this graph taken from the report by American Solar Energy Society.  (Solar is standard photovoltaic cells, CSP is concentrated solar power.)



Best transportation efficiency
IS the energy you don'’t use

m Average food miles
/item In lowa=1,386
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www.leopold.iastate.edu 


m Require all new buildings
to use 50% less energy

m Increase efficiency by 10%
each 5 years

m Net CO2 zero by 2030

m Roughly 3% are new or
reconditioned each year

0]
and 1% torn down Mount Airy, NC library
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Architectur 2030 is a path to energy neutral buildings.
First require all new buildings to use 50% less energy now!
Increase efficiency by 10% each 5 years 
Net CO2 zero by 2030
Roughly 3% are new or reconditioned each year and 1% torn down
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Both at home and at work, there are a great number of energy-saving technologies that can be implemented on a much wider scale. Improved insulation of commercial and residential buildings can lower the amount of energy required for heating and cooling, while the replacement of incandescent light bulbs with energy-efficient compact fluorescent bulbs can also save a tremendous amount of energy. In fact, a single compact fluorescent bulb produces 450 pounds fewer greenhouse gas emissions from power plants over its life span, such that if each household in the U.S. replaced just one incandescent bulb, it would be the equivalent (in terms of CO2 emissions) of taking over one million cars off the road.(1,2) 

Energy expert Amory Lovins of the Rocky Mountain Institute argues that savings from more widespread implementation of the best electricity-saving technologies on the market could displace as much as 75% of total U.S. electricity use. For those skeptical of such estimates, one only needs to consider the fact that since the Arab oil embargo of 1973, approximately 80% of our increased energy demand has been met through increases in energy efficiency, rather generating more energy.(3) 

References: 
(1) Barbaro M. “Wal-Mart Puts Some Muscle Behind Power-Sipping Bulbs.” New York Times. January 2, 2007. 
(2) U.S. Environmental Protection Agency. “EPA and Department of Energy Kick-Off Campaign to Save Energy.” EPA press release, October 5, 2005. http://yosemite.epa.gov/opa/admpress.nsf/d9bf8d9315e942578525701c005e573c/85cc5d0227b1863685257091004435b7!OpenDocument 
(3) Lovins A. “General Energy Policy.” Rocky Mountain Institute. Available at: http://www.rmi.org/sitepages/pid306.php 


Agriculture

m 18% world wide
source CO2
equivalent

m 1% of which Is loss
of CO2 sinks with
land degradation

m Cut the meat!
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If a vegan diet was rated as a 1 then the energy equivalent of a beef diet is 9, one with pork is 4, and chicken and fish a 2-3 depending on the industry.


Adaptation plans

National Climate Assessment 2013
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15 states have plans in dark green, 4 in process and 7 have recommendations to do so.
In 2011, 13% of US cities had done risk assessments for climate change, but 43% said they planned to do so.



Other Benefits

m Health & Aesthetic benefits to Cutting
CO2

— Improved air and water quality
— Reduce traffic
— Tree-planting

m Economics

m Keep energy dollars
In local economy

m Saving $$
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Strategies to reduce Global Warming gases provide many side benefits.
Keeping energy dollars in the local economy, preventing urban sprawl and traffic congestions, promoting tree-planting, reduce air pollution, cost-effective electric power as fossil fuels rise in price.



Join Together for Change

www.PSR.org
202-667-4260
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Finally, please consider joining Physicians for Social Responsibility or the many other groups working on this issue.   PSR is made up of citizens and other health professionals who want to work with an organizational leader in the fight for a safe and healthy energy policy. [Click for next slide]
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