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 The formation of Cumulus over the TP 
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Outline 



Data: 

CloudSat 

(b) Frequency  of Cumulus      % 

(c) Wind vector  at 10m          m/s (d) Relative humidity at 2m          % 

Data: 

ERA-40 
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• Cumulus  occurrence frequency  over 

the Tibetan Plateau is 54% 

 

• Deep convection occurrence frequency 

over the Tibetan Plateau is 5% 

Why? 
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The unique Cumulus over the TP is caused by 

the higher air temperature and larger relative 

humidity above the TP surface than those in the 

surrounding regions at the same altitude. 

 

The conditions of weak instability, shallow layer 

of instability, and lower altitudes for the level of 

free convection are favorable for shallow 

convection but not deep convection. 

First Conclusion  
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CAM 5  model 

Tq at 500hPa 

Distribution of shallow convection 
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Sensitivity Experiment:  

remove shallow convection and its effect in the CAM5 model 

Reason: without the heating and drying effects of shallow 

convection, the temperature would decrease and the specific 

humidity would increase, this result in the increase of 

stratiform clouds.  

Stratiform clouds in the control run Stratiform clouds in sensitivity experiment 



Second Conclusion 
 

 Cumulus has larger heating and dilution effects on 

the environment than any other cloud types over 

the TP. 

 

 Without Cumulus, stratiform clouds increases by 

ways of increasing relative humidity under 

relatively cold and wet air. 



Thank you！ 
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