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1. Background g

Tropical Cyclones (TCs) of the BoB have strong societal &
economic consequences;

Climatically, TCs - mixing agent — pump heat downward into
the tropical Thermocline, and then transport poleward,
playing an important role in regulating global meridional

ocean heat transport & heat balance (Emanuel 2001; Sriver and Huber
2007; Sriver et al. 2008).

3 Steps are suggested to be involved in this
scenario:
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Based on this, Sriver & Huber (2007), Sriver et al. (2008) estimated global TCs DOHP

Question: Is this scenario hold for the Indian Ocean,
especially the Bay of Bengal, where freshwater flux
IS Important and barrier layer exist?



Goal:

‘Understand the upper ocean response & processes
to TC forcing in the Bay of Bengal (BoB);

Quantify the BoB TCs Downward Ocean Heat

Pumping (DOHP), & compare with the estimates of Sriver &
Huber (2007), Sriver et al. (2008) using SST & fixed or
climatological hm.



2. Approach

Ocean General Circulation Model (OGCM) experiments:
(lLack of 3-D, spatially & temporally continuous
observations; (i) OGCM —isolate TC effects

a)OGCM: 0.25°0.25° eddy permitting HYCOM,
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Modified Rankine vortex (Holland 1980) is used to reconstruct
TC’s high winc¢ 10/29 00Z
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c) HYCOM
Experiments
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3. Results



Observed/simulated
Temp profiles at
various locations &
times of the
Southern Bay:

Red: observed
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¢) Impact of TCs on the BoB Ocean heat content (OHC)

> Tm restoration after TC  1pe pumped heat is
Strong wind: T homogenization by heating = DOHP transported away
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¢) Impact of TCs on the BoB Ocean heat content (OHC)
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4. Summary

*The rightward bias of TC-induced surface cooling is caused by the
asymmetry of both upwelling (+advection) and vertical mixing
process;

*The DOHP is an order of magnitude weaker than that estimated
by the observed SST before/after TCs, due to barrier layer
formation and the large effect of solar radiation associated
with the TCs.

IOGOOS - in situ 3-D sustained observations, combined with
Model experiments, is important for advancing our
understanding and improved prediction of the Indian Ocean
processes & its role in regional/global climate



Thank you for your attention!



Evolutions of T — profile during TC1
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b) SSHA & V (0-30m) induced by TC1
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