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 (A Stratospheric Fountain?) 
(Newell & Gould-Stewart, 1981) 
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An atmospheric tape recorder: The imprint of tropical 

tropopause temperatures on stratospheric water vapor 
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(Mote et al., JGR, 1996 ) 



 

(Randel and Jensen, 2012) 

Observed interannual changes 
in lower stratospheric water 
vapour from satellite 
measurements over the period 
1992ς2012 compared with 
interannual variations in tropical 
cold-point tropopause 
temperatures. Water vapour 
data are de-seasonalized near-
global averages at 83 hPa from 
combined HALOE and MLS 
satellite measurements. 



 
(Tropical Tropopause Layer: TTL) 

(Holton, ) 



(O3) ? 

(Folkins et al. 1999) 



(clear-sky condition) 

Clear-sky radiative heating rates. (a) Climatological mean annual cycle at tropical SHADOZ 
stations (calculated with an updated version of the Fu-Liou radiative transfer code). Dash-
dotted line shows 380 K isentrope for reference. (b) Corresponding annual mean total (solid) 
and longwave (dashed) and shortwave (dotted) radiative heating rates. (c) Longwave and (d) 
shortwave radiative heating rates of typical tropical profile separated to contributions from 
ozone (dash-dotted), water vapor (dashed), and carbon dioxide (dotted). Data adapted from 
Gettelman et al. [2004a]. 
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Tropical Tropopause Layer  
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Stratospheric drain over Indonesia 
(Hatsushika and Yamazaki, 2003) 



 

(Inai et al., ACP,  2013) 



CCMVal (Chemistry-Climate Model Validation Activity) 
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