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CMIP3 Multi-model mean
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Probability Density
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Observational support
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Diabatic Convergence (dy!)
AIRS and MLS data combined into one temperature and
humidity product
This is used as input to Fu-Liou radiative transfer code
to compute radiative cooling
Assume radiative cooling is balanced by subsidence

Assume mass continuity: take pressure derivative of diabatic
subsidence profile to compute diabatic convergence
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HadCRUT3v Tropical Mean T, Anomaly
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Cloud Fraction Anomaly (% K1)

Blue

200
300
400
500

500

(edy) @4nssaud

600 Frrrrrrrr

0.05 0.1 -0.1
Diabatic Convergence Anomaly (dy* K1)

0

-0.05

-0.1

- = i L

100
200

300 - - D

400 vty

OOt A
600

2

1

0

Red

1 1
o o
o o
— A

o o
o o
D <

(edy) @4nssaud

m
o
(]
Lo

600 -

-0.05

-0.05 0 0.05 0.1 0.1

-0.1



Solid: CloudSat Cloud Top Frequency (%)

Blue: Mean

Red: Mean + Anomaly
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Looks PHAT-like but not statistically different from FAT



Does the Earth Have
an Adaptive Infrared Iris?

P -

Richard S. Lindzen,* Ming-Dah Chou,* and Arthur Y. Hout

30S-30N; 130E-170W

25.526.026.527.027.528.028.529.029.5
Cloud-Weighted SST

Refuted by:
Harrison (2002), Hartmann and Michelsen (2002 + replies), Fu et al. (2002),
Del Genio and Kovari (2002), Lin et al. (2002 + reply), Chambers et al. (2002),

Lin et al. (2004 + reply), Rapp et al. (2005), Del Genio et al. (2005), Lin et al.
(2006), Wong et al. (2006), Lin et al. (2007), Su et al. (2008)




MODIS Cloud Fraction Anomaly (% K-

Total =-0.21+2.2 % K1
High Only: -1.1+1.1% K
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MODIS (Aqua) x Kernel  Sep 2002 —Jul 2010
MODIS (Aqua) x Kernel  Sep 2002 — Jul 2010

[High Clouds Only]
ISCCP x Kernel Jul 1983 — Jun 2008

ISCCP x Kernel Jul 1983 — Jun 2008
[High Clouds Only]

Suggests that dominates over
—> consistent with Lin et al. (2002)
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Conclusions

* Clear-sky convergence metric observed cloud profiles

* Clouds but exhibit a as the Tropics warm

* Cloud changes , but can’t rule out FAT

* Reduction in high cloud coverage results in a of the Tropics

because enhanced SW absorption exceeds enhanced LW emission
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