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Source: “Climate Change, State of Knowledge,” OSTP, 1997

Solar radiation
passes through the
clear atmosphere

Most radiation is 
absorbed by the Earth’s 

surface and warms it

Infrared radiation is
emitted from the
Earth’s surface

Some solar radiation
is reflected by the Earth

and the atmosphere

Some of the infrared radiation 
passes through the atmosphere, 
and some is absorbed and re-
emitted in all directions by 
greenhouse gas molecules. 

The effect of this is to warm the 
Earth’s surface and the lower 
atmosphere

The Greenhouse Effect





Munich Zoo; August 2003

Source: Reuters

2003 Heat Wave in Europe
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2003 Heat Wave in Europe
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ESTIMATED DEAD



Global Observed Temperatures
Combined global land, air, and sea surface temperatures 
from 1860 to August 1998 (relative to 1961-1990 average)

Source: The U.K. Meteorological Office.  1997.  Climate Change and Its Impacts: A Global Perspective.  Brittanic Crown Copyright.
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Glaciers
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Furtwangler Glacier, Kilimanjaro

Lonnie G. Thompson
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Glaciar Lanín Norte

20011896



Glacier #1
China

1990 2001



Photos: Fred Kiser, Glacier National Archive; Karen Holzer, US Geological Survey
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Glacier National Park
Grinnel Glacier



Photos: George Grant, Glacier National Archive; Jerry DeSanto, national Park Service
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Glacier National Park
Boulder Glacier
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Wastage of
Columbia Glacier, 

Alaska

Meier and Dyurgerov
Science, 297, 2002

aerial photo taken 1996







Denial ain’t just a river in Egypt
Dire Straits







Huascarán, Peru
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Quelccaya Ice Cap,
Peru, 1977

Lonnie G. Thompson



Northern Hemisphere Temperature (C°)





Source: Romarovsky, in Impacts of global climate change in the Arctic regions, IASC, Tromsø, April 1999
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Change in Permafrost Temperatures 

at Various Depths in Fairbanks, Alaska
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after J. Kaiser, Science, 297; 2002

Disappearing Ice Shelf



Larsen Ice Shelf
January 31, 2002MODIS images courtesy of NASA's Terra satellite



Larsen Ice Shelf
February 17, 2002MODIS images courtesy of NASA's Terra satellite



Larsen Ice Shelf
February 23, 2002MODIS images courtesy of NASA's Terra satellite



Larsen Ice Shelf
March 5, 2002MODIS images courtesy of NASA's Terra satellite





Photo: Roger J. Braithwaite, University of Manchester School of Geology

Greenland Ice Sheet
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Bangladesh

Bay of Bengal

Land at risk in Bangladesh 
due to a 1m rise in sea level

 (after Huq et al. 1995).
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South Florida Shoreline Change 
after a 1m rise in sea level

areas shown in red
are subject to inundation
after a 1-meter rise in sea level

source: elevations from USGS digital data;1997
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USS Hawkbill
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Sea-ice extent has dropped by
~1.5 million km2 since 1970.
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Effects of climate change are not uniform.  Precipitation in the 20th century 
increased overall, as expected with a global warming, but decreased in some 

regions.
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Trend in Annual Precipitation



Effects of climate change are not uniform.  Precipitation in the 20th 
century increased overall, as expected with a global warming, but 

decreased in some regions.



Source: Princeton GFDL R15 Climate Model; CO2 transient experiments

Soil moisture reduction
with doubling of CO2

Soil moisture reduction
with quadrupling of CO2

Mid-continent soil-moisture reductions reach 50-60% in the 4xCO2 world
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Percent of the Continental U.S. 
with Much Above Normal Proportion of Total Annual Precipitation From 1-day 

Extreme Events (more than 2 inches)

Source:  Karl, et.al. 1996.

Trend in U.S. Precipitation



Percent of the Continental U.S. with Much Above 
Normal Proportion of Total Annual Precipitation From 

1-day Extreme Events (more than 2 inches)

Source:  Karl, et.al. 1996.



Great Weather and Flood Catastrophes

Losses in Billions of US Dollars
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Munich Re Group; 1999



Mid-21st-century Warming Under BAU
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Surface Air Warming (°F)

Source: Princeton GFDL R15 Climate Model; CO2 transient experiments

Temperature increases 
with doubling of CO2

Temperature increases 
with quadrupling of CO2

Northern hemisphere mid-continent average warming in the 4xCO2 world is 15-25°F! 
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July Heat Index for Southwestern US
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We are witnessing a collision 
between our civilization and the earth. 

3 factors are
causing this collision:



1.The Population Explosion













Source: Population Division of the Department of Economic and Social Affairs at the United Nations Secretariat, World Population Projections to 2150, (United Nations, NY, 1998).
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Source: Population Division of the Department of Economic and Social Affairs at the United Nations Secretariat, World Population Projections to 2150, (United Nations, NY, 1998).
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Developing Nations

Developed Nations

Source: United Nations Population Division, 2000
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Growing Demand for Water
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Past Estimates and Future Projections 1980–2020
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Contributions to Global Warming
Areas are proportional to historic carbon dioxide emissions from 

fossil fuel combustion, 1900-1999

Data Sources: United States Department of Energy, Energy Information Administration and the Carbon Dioxide Information Analysis Canter
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Sources: World Resources Institute 
Underlying data source: U.S. DOE, Energy Information Administration, International Energy Annual 1999.        
Notes: Shows carbon emissions associated with fossil fuel combustion.
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1000 Years of Carbon Emissions and

Global Warming 



1.The Population Explosion

2.The Scientific and 
Technological Revolution













































1.The Population Explosion

2.The Scientific and 
Technological Revolution

3.Our Way of Thinking





QuickTimeª and a
Sorenson Video 3 decompressor
are needed to see this picture.



What gets us into trouble
is not what we don’t know

It’s what we know for sure 
that just ain’t so 

Yogi Berra

































PROPOSAL FOR THE ORGANIZATION OF THE WHITECOAT PROJECT

SUMMARY OF THE WHITECOAT PROJECT

The Project is designed to support market-level ETS prorammes within
the PM EEMA and EEC Markets. The Objectives of these overall ETS
programmes are defined as:--

End Goals: 
           
      

-- Resist and roll back smoking 
restrictions
-- Restore smoker confidence

Pre-
requisites:    
              

-- Reverse scientific and popular 
misconception that    
   ETS is harmful
-- Restore social acceptability of 
smoking



PROPOSAL FOR THE ORGANIZATION 
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-- Restore smoker confidence
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-- Reverse scientific and pop
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that    
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Republican Pollster Frank Luntz: 

“The environment is probably the single issue on 
which Republicans in general, and President Bush 

in particular, are most vulnerable...

“You need to continue to make the lack of 
scientific certainty a primary issue by becoming 

even more active in recruiting experts 
sympathetic to your view.”



The Future
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The CFC Success Story

Source: UNEP, 1999

Production of Chlorofluorocarbons in Selected Countries, 1986-1997









Source: IEA, 1999

Global Solar and Wind Energy Production
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Source: FAQSTAT, 2001

Total Paper Production and 
Recovered Paper Products



Examples of Efficiency Gains
in Selected Industries

                    Industry     Years
Efficiency Gain
Per Unit Output

  European Union Chemical Industry 1985 to 1996 34% Less Energy

  United States Chemical Industry 1974 to 1998 43% Less Energy

  European Paper Industry 1975 to 1997 50-80% Less Water

  European and Canadian Paper Industry 1990 to 1998 10.5% Less Energy

  Steel Industry in 10 OECD Countries 1971 to 1991 20% Less Energy
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Some energy pathways can reduce 
risks, but this will be a challenge



Global Stewardship
As global stewards we must advance our knowledge of natural and human systems and manage the integration of

these systems to assure the prosperity and sustainability of humanity on this planet












