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THE GREENHOUSE EFFECT



GLOBAL ENERGY BALANCE
Global and annual average energy fluxes in watts per square meter
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Everybody talks about the weather — Everybody talks about the weather — 

But nobody does anything about it.But nobody does anything about it.

– Mark Twain– Mark Twain

Now with the greenhouse effect, 
we ARE doing something about it.  
What are we doing?
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ATMOSPHERIC CARBON DIOXIDE IS INCREASING

Global carbon dioxide concentration and infrared radiative forcing 
over the last thousand years

Polar ice cores
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Mann et al.,  Geophysical Research Letters, 1999

Northern Hemisphere temperature trend (1000-1998), from
tree-ring, coral, and ice-core proxy records As calibrated by
instrumental measurements.  
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THE TEMPERATURE'S RISING



GLOBAL AVERAGE TEMPERATURE TREND
1856-2002

Temperature Anomaly Relative to Base Period 1961-1990
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INDICATIONS OF SYSTEMATIC WARMING
IN RECENT YEARS

The 1990s were the warmest decade in the instrumental
record.

The warmest two years of the entire instrumental record have
been 1998 and 2002.

The nine warmest years globally have now occurred in the
1990s and 2000s.



THE “BIBLE” OF CLIMATE CHANGE RESEARCH

WMO

Cambridge University Press, 2001

steve
http://www.grida.no/climate/ipcc_tar/wg1/



EVIDENCE OF GLOBAL WARMING
OTHER THAN SURFACE

TEMPERATURE ANOMALY

The global ocean has warmed significantly since the late 1940s: more
than half of the increase in heat content has occurred in the upper 300 m,
mainly since the late 1950s.

Night minimum temperatures are continuing to increase, lengthening the
freeze-free season in many mid- and high latitude regions.

There has been a reduction in the frequency of extreme low
temperatures, without an equivalent increase in the frequency of extreme
high temperatures.

Over the last twenty-five years, it is likely that atmospheric water vapour
has increased over the Northern Hemisphere in many regions.

Widespread increases are likely to have occurred in the proportion of total
precipitation derived from heavy and extreme precipitation events over
land in the mid- and high latitudes of the Northern Hemisphere.



MORE EVIDENCE OF GLOBAL
WARMING OTHER THAN SURFACE

TEMPERATURE ANOMALY

Arctic sea-ice extent in spring and summer has decreased 10 to 15%
since the 1950s.

The average thickness of summer Arctic sea ice has decreased nearly
40% over approximately the last thirty years.

Alpine and continental glaciers have extensively retreated.

The duration of Northern Hemisphere lake-ice and river-ice cover over
the past century, or more, shows widespread decreases averaging to about
two fewer weeks of ice cover.

Northern Hemisphere spring snow cover extent has decreased by about
10% since 1966.



FUTURE CLIMATE IS HIGHLY UNCERTAIN

            

 (IPCC, 2001)

Contributors to uncertainty include emissions, concentrations, and Earth's
climate sensitivity.



WHERE IS ALL
THIS CO  

COMING FROM?
2

WHO IS 
RESPONSIBLE?



HOW MUCH CARBON
IS IN A GALLON

OF GASOLINE?

? ??

? ?

1 lb? 2 lbs?
3 lbs!? 5 lbs!?!

?

All of this carbon goes into the 
atmosphere as carbon dioxide when
you burn the gasoline in your car.

? ?





WHERE DOES YOUR ELECTRIC ENERGY
COME FROM?
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SOURCES OF ELECTRIC ENERGY
IN THE UNITED STATES

- - - FOSSIL FUEL - - -

- - - Less than 1 % each - - -

- - - - - Renewable - - - - -

Annual Total 3.71 Trillion KWH

On Long Island most electric energy derives from combustion of oil.



YOUR FAMILY’S CONTRIBUTION TO THE
GREENHOUSE EFFECT
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CARBON DIOXIDE EMISSIONS FROM
ELECTRIC ENERGY PRODUCTION

(1990's Technology)

Suffolk County 2001
Legislation

How much does your household contribute?

A typical household using 1000 kilowatt hours of electricity
per month is responsible for emission of 3 tons of carbon
a year in the form of carbon dioxide.



YOUR CONTRIBUTION TO THE GREENHOUSE EFFECT

0.49 lbs Carbon per KWH

At half a pound of carbon per KWH, the average household 
is responsible for emission of 500 pounds of carbon a month .



WHAT COUNTRY USES THE MOST
ELECTRIC POWER?



WHAT COUNTRY USES THE MOST
ELECTRIC POWER?
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ANNUAL ENERGY CONSUMPTION
Total Global Consumption 382 Quadrillion BTU

Selected Countries

No surprise.  It's the United States.



WHAT COUNTRY USES THE MOST
ELECTRIC POWER PER CAPITA?



WHAT COUNTRY USES THE MOST
ELECTRIC POWER PER CAPITA?

No surprise.  It's the United States again.
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RESEARCH AT BROOKHAVEN
NATIONAL LABORATORY IS HELPING

TO ANSWER THESE QUESTIONS.




