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JJAS MSLP ( blue contours) and Wind at 850 hPa (Stream-lines) 
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Zonal Circulation  
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Quantitative assessment of the 
Large-scale circulation variability  
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Asian summer monsoon response to La Nina events under warming climate 
NCEP OI-SST Anomaly for JJAS 2010 
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Composite SST Anomaly (12 La Nina Cases) 
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(Mann Nature, 2010, Luo et.al. PNAS 2012, http://www.bom.gov.au/climate/enso/feature/ENSO-feature.shtml). 

12 La Nina cases – 1954, 1955, 1956, 1964, 1970, 1971, 1973, 1975, 1988, 1998, 
 1999, 2010 
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JJAS climatology Rainfall & Moisture transport (integrated)  
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Historgram for  
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parameters 
 

Observation – 
TRMM (Rainfall) &  
NCEP  (Moisture 
Transport)  

Priya et. al., 2015:Impacts of Indo-Pacific sea surface temperature anomalies on the summer monsoon circulation and 
heavy precipitation over northwest India-Pakistan region during 2010 (J. Clim, May 2015).  



Rainfall and Moisture Transport Anomalies for JJAS 2010 
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(70-74ºE & 30-36ºN)  Weibull Distribution  
&  

Extreme Convection   



HadISST 
Rayner et al. 2003 

Decomposition of SST ( Ref.: Compo & Sardeshmukh, Jclim, 2010; Kim et. al., GRL, 2011; Kug and Kang, Jclim, 2006) 

during 2010 

Fast transition of 2010 SST pattern 
from preceding El Nino to following 
La Nina is explained by  
Kim et. al. 2011 
 
The ENSO and ENSO-unrelated 
components of monthly SST 
anomalies during 2010, computed 
using linear inverse modelling 
approach of Compo and 
Sardeshmukh, (Climate Dynamics, 
2009 and J. Climate, 2010),  & were 
kindly provided by Dr. Compo 
through personal communication. 
 
This approach is one of the best 
methods currently available to 
isolate ENSO component in climate 
time series as demonstrated by the 
work of Penland and coworkers 
during the last two decades (see 
http://www.esrl.noaa.gov/psd/
people/cecile.penland/pubs.html). 

Priya, Milind Mujumdar, T.P. Sabin, Terray Pascal, 
 R. Krishnan, Journal of Climate (2015) 



Compo and Sardeshmukh, J.Clim. 2010 



Climate Dynamics 2016, B. Preethi, M. Mujumdar, R. H. Kripalani1, Amita Prabhu, R. Krishnan  
Recent Trends and Teleconnections among South and East Asian 

summer monsoons in a warming environment 
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Recent Trends in  
Large-scale Circulation  

(1970-2014) 

Trend: Sea Surface Temperatures 

Black contour: 1970 
Red: 45-year trend wrt 1970 

Trend: Winds at 850 hPa 

Southerly trend over the Arabian Sea and Weak anti-cyclonic 
circulation over BoB , suggestive of less  moisture supply to 

Indian subcontinent, leading to drying trend. 

Warmer SSTs over West Pacific and westward shift of NPSH could 
have resulted in transport of moisture to China-Korea-Japan, 
leading to increasing trend   
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