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Positive and Negative feedbacks in the Climate System 
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Water Vapour Feedback!

[Bony et al., 2006] 

The distribution of the uncertainty in the feedback is fairly Gaussian, unlike 
the distribution of the climate sensitivity 

• The histogram is based on 82 
model estimates, with a fitted 
curve indicated by the 
shading.  

• Observed estimates of the 
water vapor feedback 
parameter are indicated by 
the vertical lines, and lie in the 
range 0.9–2.5 W m-2 K-1 
(Boney et al., 2006) 



[Roe and Baker, 2007] 

Climate Sensitivity Distribution 



Climate Sensitivity Distribution 

[Roe and Baker, 2007] 

Distribution based on equation from Roe and Baker 



[IPCC, 2007] 
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[Soden and Held, 2006] 

Climate Feedback Parameters: Lapse rate and water vapor 

Models with strong, negative 
lapse rate feedback also 
typically large, positive water 
vapour feedback 



www.pnas.org/cgi/doi/10.1073/pnas.1318201111 

CERES: Clouds and Earth’s Radiant Energy System 
SSM/I: Special Sensor Microwave/Image (on the Defense Meteorological Satellite Program satellites 



Pistone et al. (2014), Observational determination of albedo decrease 
caused by vanishing Arctic sea ice. 
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