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The Growing Demand for Qlil & Gas
and the Related Globg
Warming Issues

Past, Present and
What the Future
May Bring
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Outline

A World Supply and Demand of Oil and Gas

A What Does Science Say About Global Warming?

A What Do Analyses Tell Us About the Solutions?

A Why Technical/Policy Solutions Will Be Very Difficult

A Conclusions



Hydrocarbons in the form of
oll, gas, and coal, exist In such
abundance, that

not to how to
survive wilthou

Source: President, Shell Oil Company



World Oil Endowment (OOIP)

(Total: 9-13 Trillion Barrels)

Conventional Oil Heavy Oil
30% 15%

Extra Heavy
and Bitumen
55%




Conventional vs. unconventional oil reserves
(billion bbls)
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Source: Steven Holditch, JPT (modified)




#1 Concern rapid CO, increase
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Increase of CO2

Correlates well with T

Observed glacier melt

A 1z carbon
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Kyoto agreement




Greenhouse gases

Act like glass in a greenhouse

Control infrared solar energy
entering/leaving atmosphere

Without these gases, the

Infrared radiation would be lost.

Then, avg. air temp. would be
-18°C, not +15°C

Water vapor H,O
Carbon dioxide CO,
Ozone O,

Nitrous oxide N,O
Methane CH,

Some synthetics



1000 Years of Global CO, and Temperature Change

Primary causes of
global warming

Temperatwro Change ¥

#1. Caused primarily by burning
fossil fuels in power plants,
cars, factories, houses

#2. Methane from rice paddies,
both ends of animals, garbage
In landfills, mining operations
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#3. Nitrous oxide (from
fertilizers, other chemicals)

Billions of Metric Tons

2000 Climate Change Impacts on the United States
Cambridge University Press



Often quoted evidence of global warming

Etching from 1850 showing  B. - NS
glacier above the town of Pt R
Argentiere, France TSI . SO

Photograph from 1966,
showing the valley above
town is ice free



Total Area Of Ice On Kilimanjaro
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fThe fart her back
t he fart her [Ffor war

- Winston Churchill-



Excellent correlation of global T and CO,
concentration over 400,000 years

Source: Intergovernmental Panel on Climate Change (1990, 1995, 2001)



