Key Drivers of Monsoon Craziness

Cumulative rainfall departure from
normal, for each week of the monsoons
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Where is all the
Moisture Coming
from? Are some
Regions of India
Donating their Share of
the Monsoon to the
Floods?
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Warm Ocean: Drives the Split Personality of the ITCZ

(a) winter (DJF) (b) summer (JJA)
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200 lakh crore buckets of water is dropped on India!!



Seasonality of Warming and Pattern Selection:

Change In sea surface temperature (°F):

Role of ITF? Role of
MOC? Arabian Sea
MOC vs. Bay of
Bengal MOC?
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In the Meantime: Threefold Increase in Widespread
Extremes
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Widespread events have gone from ~2/year to 6/year

Roxy et al. 2017

—— number of extreme events



Excess rai ns Rainfall during monsoon is becoming more extreme

and frequent throughout the country. This is causing

— floods, claiming lives and damaging property
plague India

= Rainfall during June 1, 2018 to August 21, 2018
e 71 At least 60% excess
= 3 Excess (20% to 59%)
Normal (-19% to 19%)
Deficient (-59% to -20%)
Large deficient (-99% to -60%)
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H. Varikoden et al.
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Fig. 1 a Climatological JJAS mean (1981-2000) oceanic winds at precipitation (mm day~' decade™'). Winds are from ERA-Interim and
850 hPa, (vectors; m s~ '), absolute vorticity (shading over oceans:; precipitation from APHRODITE. Stippling (dashes) show regions
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What happens After the Extreme Events? Moisture Sources?
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The Atlantic Nifio Definitely Influences the Indian Monsoon
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Figure 1. Seasonal composite (June—July-August) of 55T anomalies overlaid by surface wind vector anomalies for the
(@) cold and (b) warm AZM years.
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Figure 2. The difference (cold-warm) in seasonal (June—Aug ust)
composite of monsoon rainfall {(mm month ™ ') during AZRM
years. The black box indicates the approximate area of core
monsoon region (18°M-28"M and 65°E-88°E) defined by

Rajeevan et al. [2010].
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w BAD NEWS: Even small SST
X «»  Anomalies matter. Models
~1 N~ have a Consistent Cold Bias.
Historic trends wrong and
Projections Unreliable in
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Definitely Good News: Accurate
Predictions of Extremes 4-7 Days Ahead!

IITM GFS T1534 : Rainfall {cm/day)
Forecast valid for 03Z09AUG2018 (IC=00Z05AUG2018)
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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 implemented

UusS CLIVAR

US CLIVAR Climate Variability and Predictability Program ..
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March 31 - April 2, 2020
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