
Key Drivers of Monsoon Craziness



Where is all the 
Moisture Coming 
from? Are some 
Regions of India 
Donating their Share of 
the Monsoon to the 
Floods?



Warm Ocean: Drives the Split Personality of the ITCZ

200 lakh crore buckets of water is dropped on India!!



Seasonality of Warming and Pattern Selection: 

Role of ITF? Role of 
MOC? Arabian Sea 
MOC vs. Bay of 
Bengal MOC?



In the Meantime: Threefold Increase in Widespread 
Extremes

Widespread events have gone from ~2/year to 6/year

Roxy et al. 2017







Causality is not Entirely 
Clear. Local vs. Remote

Will Kerala monsoon 
continue to Decline?



What happens After the Extreme Events? Moisture Sources?



The Atlantic Niño Definitely Influences the Indian Monsoon

Pottapinjara et al. 
2014, 2016



Monsoon Onset/Withdrawal; 
Length of the Rainy Season

Sahana et al. 2015; Sabeerali et al. 2013



BAD NEWS: Even small SST 
Anomalies matter. Models 
have a Consistent Cold Bias. 
Historic trends wrong and 
Projections Unreliable in 
CMIP5 models.

Roxy et al. 2012; Rajeevan & 
Nanjundiah 2009



Definitely Good News: Accurate 
Predictions of Extremes 4-7 Days Ahead!

Clearly, there is a Long 
Way to go from Forecasts 
to Decisions.

Shreyas Dhavale, Vineet Singh



• Nonlocal Factors Complicate the Drivers for 
Adaptation and Mitigation

• Improving Predictions and Projections is an 
Absolute Imperative. S2S – Ready, Set, Go 
framework must be implementedframework must be implemented


