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Model intercomparison at 560 ppm

40
All models:
35 |— Eocene geography
I 560 ppm CO,
30 - 700 ppm CH,
25 — I
15 —
m—— MPI ECHAM5/0M
10 — m—— GENESIS
== NCAR CSM
5 (Huber 2001)
0 I I I I I
-90 -60 -30 0 30 60 90

Courtesy of Karen Bice

6/16/08 CCSM Paleo-2008 2



MAT from proxy estimates
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Temperature (°C)
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Cretaceous

Upper Ocean Temperature Estimates
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www.sciencemag.org SCIENCE VOL 320 11 APRIL 2008

Amplification of Cretaceous Warmth by
Biological Cloud Feedbacks

Lee R. Kump™* and David Pollard®
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Cloud Drop Concentration vs Aerosol Concentration
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Lower CCN means larger cloud drops:

- Lower Optical Depth, More Solar Absorbed
- Higher Precipitation Rate, Lower Cloud Amount,

More Solar Absorbed

All of these imply a warmer surface
ATMOSPHERIC AEROSOL

Experiment is to set :
SOURCES SINKS
Extraterrestrial
3 dust
N,=50cm ¥
Marine Continental Eiou
aerosal aerasol Foeen,
(n<10° ml") (M~10"-10°ml') >:l,> nLavengng
—_ diffusi
€ M // icnos N\ Gas-to-particle . pholgﬁg
= \\[;:al:tuons v 7.
/ J Precipitation /
. . Sulfate /s-:ayengln
for all liquid clouds ce 2 L & el
I | rors @ depasiton  / Poaman
Sz o ﬁrz}s1 o8 5 \ g ié - phoresis
e 3
,'1 : /

www.ems.psu.edu/~Ino/Meteo437/



PETM Warmpole SST (°C) Annual
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PETM

Surf Temp (radiative) (K)
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PT Warmpole IAGE (yrs) Annual
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