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Climate Feedbacks

e Climate sensitivity is the equilibrium change in global mean surface
temperature (AT) that results from a specified radiative forcing (AQ).

e The sensitivity is a function of the feedback factors (1) .

AT = AQ
(ﬂ'Manck + ﬂ'wv + ﬂ'cmud + ﬂ' )
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Climate Feedbacks

e Climate sensitivity is the equilibrium change in global mean surface
temperature (AT) that results from a specified radiative forcing (AQ).

e The sensitivity is a function of the feedback factors (1) .

Radiative Forcing
AQ 4 W/m?

AT = = 3K
(ﬂ‘Planck + ﬂ‘wv + ﬂ‘cloud + ﬂalbedo )
3.6 1.6 0.4 0.3 W/m2/K
Planck Water Vapor Clouds Albedo
(temperature  (mixing ratio) (cloud amount,  (snow, ice)
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The Importance of Water Vapor Feedback
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Distribution of Water Vapor Feedback
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Water Vapor Feedback

Fractional Change in Water Vapor Concentration: GFDL GCM (SRES A1B)
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Water Vapor Trends
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2XCO, Sensitivity (K)

Cloud Feedback
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2xCO, Sensitivity (K)
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Cloud Feedback
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Response to Transient Forcings
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Cloud and Radiation Trends
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Priorities

* Free tropospheric temperature

*Tropical upper tropospheric water vapor (1%/dec, AZ=0.5 km)
» Low cloud cover (0.5%/dec, AZ=0.5 km)

* TOA radiative fluxes

* Redundancy

e Climate OSSE to guide system design and requirements
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Calculation of Feedbacks: Control
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Calculation of Feedbacks: Perturbation
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Feedback Strength (Wm2K1)
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Observable Radiative Damping Rates
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Cloud Amount (ACA %)

Cloud Amaunt (ACA %)

Cloud Changes in a Warmer Climate

AM2p5 - AM2p9:
Increased tropical high cloud
amount.

AM2p10:
Reduced tropical high cloud
amount. This weakens LW
feedback and changes sign
of SW feedback in model.
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