
 

Pre-Monson Drought and Heat 
Waves in India Observed by TRMM  

 
W. Timothy Liu and Xiaosu Xie 

Jet Propulsion Laboratory  
 
 
 

 
 
 

PMM Science Team Meeting July 2015 in Baltimore 









HYDROLOGIC BALANCE 

	
  	
  	
  is	
  equivalent	
  to	
  column	
  water	
  vapor	
  W	
  advected	
  by	
  Ue.	
  
Ue	
  is	
  the	
  depth-­‐averaged	
  	
  wind	
  weighted	
  by	
  humidity	
  
We	
  use	
  SVR	
  to	
  relate	
  Ue	
  to	
  wind	
  at	
  two	
  levels:	
  
1.  	
  UN:	
  scaAerometer	
  surface	
  wind	
  stress	
  
2.  	
  U850mb:	
  cloud	
  driG	
  wind	
  (free-­‐stream	
  wind)	
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•  The	
  dryest	
  and	
  hotest	
  week	
  in	
  the	
  India	
  is	
  
o1en	
  found	
  when	
  dry	
  air	
  is	
  suck	
  out	
  to	
  the	
  
Bay	
  of	
  Bengal	
  (BB)	
  before	
  moisture	
  is	
  drawn	
  in	
  
from	
  the	
  Arabian	
  Sea	
  (AS),	
  star?ng	
  of	
  summer	
  
monsoon	
  in	
  India.	
  	
  Summer	
  monsoon	
  starts	
  
earlier	
  in	
  BB	
  than	
  AS,	
  drawing	
  dry	
  air	
  out	
  of	
  
India,	
  following	
  sharp	
  rise	
  in	
  sea	
  surface	
  
temperature	
  in	
  BB.	
  



•  Backup	
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 Bay of Bengal  
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