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of greenhouse gases


Water vapor positive feedback (more about this later)
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In the global average

Evaporation = Precipitation


E = P


Evaporation


Precipitation
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What determines H2O concentration?


Take all the water vapor out of 
the atmosphere. What happens 
at first?


Precipitation, P = 0   (no rain)


Evaporation, E is big because 
the air is dry 


Evaporation


Precipitation




What determines H2O concentration?


The air is moistening, but not 
yet back to normal. Now what?


E > P


Evaporation


Precipitation
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of greenhouse gases


Water vapor positive feedback




What determines H2O concentration?
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How full the bucket is matters


Imagine a partially full bucket, pictured here as a glass.

This represents the present climate.


The fraction it is full is like the relative humidity 


            actual water vapor concentration 

           water vapor concentration at saturation


If the glass were full, the atmosphere would be saturated. 
In reality it is not full.!

"!



So what happens under global warming?


As the climate warms the concentration at saturation 
increases at a rate of 7% per degree C according to the 
Clausius Clapeyron Relation


This increase in capacity is like making the glass bigger.!
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So what happens under global warming?


Will there be more water in the glass - by which we mean more 
water vapor in the atmosphere - just because the capacity is greater?!
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H2O in the atmosphere as Positive Feedback


If warming increases the amount of 

water vapor in the atmosphere, the Earth 
will warm even more, because water 

vapor is a GHG too.


!"#$%&#%'()*&+,)'-./010%2'

&$$./3+"#''



!"#$%&#'()*$%'+(),#"#$-%)

.&)*/01"12'103)4#)5&%#6()-"13#&%78))

*$%'+()9"0:)1$);)*$%'+()9"0:)<0& ))) ))

)))))))))))))))))).25<'2%6)5<"#')%$%'+();)=%#&)%$%'+()"<5&)&<)5>#-%)

) )))))) ) ) )9?@);)9ABC)

!"#$%&'()*+,#-+%.-$#/#01/+'(#%2(#%"#'+'3,4#5/1/+.'6#

()'#01/+'(#7!88#9/3&#%3#.%%1#(%#'1*&*+/('#()'#*&5/1/+.':#



!"#$%&'

!"#$%&"'()*( +,'-.$"-(/*(

)πR2


()*%"')+'!"#$%&',-&.'/)'0&1)23.%4%'5'()*%"'0'

)πR2α

σT4 4πR2


)πR2 (1-α) = σT4 4πR2


 (1-α) = σT4
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      λ ∆T = ∆Q          

Note:  
∆:  common symbol to refer to change in some quantity  

∆Q:   radiative forcing (or instantaneous change in energy balance) 

∆T:   response (change in surface temperature) 

λ:     total climate feedback (everything else) 
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λ: does not represent the wavelength of light here! 



            λ ∆T = -∆F          
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    λ = - ∆F/ ∆T = - 3.7/3   = - 1.23 W/m2/K 

If we ignore all feedbacks except for black body radiation of the 

planet, then λΒ = !d(OLR)/dT = -4 σ T
3 =  -3.8 W/m2/K 
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