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The global mean radiative forcing of the climate system
for the year 2000, relative to 1750
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Variations of the Earth's surface temperature




What don’t we know?

1. We don’t know everything with 100% certainty.
J.D. Mahlman, Science, Nov. 21, 1997

2. Climate feedback mechanisms require better understanding.

(a) Cloud-radiation feedback system
0 positive or negative?

(b) Ocean-dynamics feedback system
o heat reservoir
o carbon reservoir
atmosphere 700 Gtonnes
biosphere 2,000 Gtonnes
oceans 35,000 Gtonnes



Global Warming — More Than Hot Air

1. Warming is real.
2. Feedback system Is complex.

3. Consequences of warming are
mixed; losers outnumber
winners.

4. Attribution requires research.

5. Greenhouse gas emissions are
growing; residence times are
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University of Utah 6. Prudent path has benefits
peyond reducing warming.




Questions About Global Warming

Q: Why should | be concerned by just a few
degrees of warming?

Q: How can global warming be caused by

greenhouse gases when temperatures have
sometimes decreased while greenhouse
gases were Increasing?

Q: Won’t taking steps to reduce carbon
emissions ruin our economy?






Q: How can global warming be caused by greenhouse
gases when temperatures have sometimes
decreased while CO, was increasing.

Temperature

Time

Climate has strong decadal and
longer forcings (the chaotic
part).

Think of climate ( )
as being made of two parts:
Chaotic ( ) and
Greenhouse ( ).
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Q: Won'’t taking steps to reduce our CO, emissions
to the atmosphere ruin our economy?

e Studies are mixed

e Consider:
_ C ’ Energy ’
C= Energy GNP GINE
Carbon intensity 1 Economy

of fuel Efficiency
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