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equilibrium is reached when
this balance is achieved
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(GRAVES ET AL.: NEW PARAMETERIZATIONS AND SENSITIVITIES

Scatter plot for OLR vs T (10 vears)
300 — :
@Q ;J {TTA
R
- Qo .,
'
é’
g 200
g
g 1.
3 ¥
150 —

40 -a0 20 -10 0 10 20 30
Suriace Temperature {in C)



http://geosci.uchicago.edu/~archer/cqgimodels/radiation.html

50 16.7 10 7.14 microns

Atm | ¥
_ Ak Infrared to Em
- e Ak -
2EEE
2d [k
e 22akK .

earth emission with no 7
atmosphere

Iout, W/m?=
240.241
Ground T, K = T,
261.20

i | | | | | | |
& =]t 480 EHH 2HH 1860A 12680 1480 1e60A

Havernumber

WAVOTNIIM BT — 1 — 1 I.'l.'.‘:llﬂ_l




http://geosci.uchicago.edu/~archer/cqgimodels/radiation.html

earth emission with no atmosphere;
ground temperature adjusted to balance
the radiation
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earth emission with carbon dioxide, |
no water vapor, but adjusted to
equilibrium surface temperature

earth emission with no atmosphere
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http://geosci.uchicago.edu/~archer/cqgimodels/radiation.htmi

I didn't show it here, but the
upshot of doubling CO:z holding
everything else constant leads to a
warming of about ldeg C



mainh ones are:

*water vapor (fast, doubles response)
*warm the planet a bit and it humidifies

*ice (slow, less than water vapor)
*clouds (fast, probably positive)
*carbon cycle (positive, slow, but scary)
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Imple climate models with ice feedback are not
sensitive enough to grow large ice caps with
orbital element changes alone.

alving the CO2 and having a sensitivity of about 2
eg/doubling CO: Is just about big enough to do It.

pinion: we need both the reduced CO2 and the po
‘eedbacks to get Milankovitch-timed big ice sheets
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2re have been many glaciations and very warm
0ds on geologic time scales.

cent studies show that CO2 reductions correlate w
glaciations.

reme warm periods may have not needed more tf
Oppm of CO2.
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mulations with anthro forcings
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