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Figure 1: Domain of Study (North Indian Ocean) showing bathymetry in (Subramanian et al.,
meter. 1993).
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* Influenced by remote effects (Vinayachandran et a. 1996).
Arabian Sea (AS):

. Excess evaporation exceeds the precipitation (\VVinayachandran and Kurian, 2008).
. AS salinity is more (Vinayachandran and Kurian, 2008).
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Climate iscontrolled by:

. Northeast Monsoon (during winter

season -November to February).

. Southwest Monsoon (during
summer season -May to
September).

. Over the north Indian Ocean wind

generally blow from the southwest
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direction during May-September and
from the northeast direction during

November-February.

Shankar et a.(2002)
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Figure 2: Seasonal variations of QuikSCAT wind (ms~1) with magnitude
(shaded) and the direction of the wind (vector) for (a) Winter Monsoon
(b) Transition months (March-April) (¢c) Summer Monsoon (d) Transition

Month (October).

The winds during the summer monsoon are much stronger than during
the winter monsoon. Winds during the transition months (March-April

and October) are weak.

Shankar et al.(2002)
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Regional Ocean Modeling System (ROMS):

%107 Volurne averaged klnetlc energy [cm®.s" ]

e 439 and 281 grid pointsin zonal and meridional - I PN
directions respectively. Es/_/ w Bl R T W S~ E\__\J -

. Modd is constructed with 32 vertical levels of s
corresponding to 13 km resolution. Days

Figure 3: Evolution of kinetic energy (cm?*s=?)
e The eastern_, western, northern and southern boundary with time (days).
of the domain are open.

Themode parameters are chosen As:  [VIOdGlDarameler I [Vl

. Depth 0-5500 m
* OSCAR data used in the present
study span the period from January s-coordinate surface control parameter (theta s) 7.0

2003 to December 2015. The data s-coordinate bottom control parameter (theta_b) 0.1
are available at 5-day intervals and

Thermocline depth (Tcline) 10 m

1. sVl wrsols :
at 1/3 X 1/ spatial resolution for Beat densiry 1025 kgm-3

the NIO and are obtained from the
NOAA.

»  Monthly mean of WOA09 with 1° X 1° resolution data are taken in this work.

* The wind stress product is calculated from the QUIKSCAT wind data (January 2000 to December

2008). The data are remapped to 1/40 X 1/40 latitude/longitude map.
* ETOPOS datasets used here is a gridded elevation (land) and bathymetry (sea floor) data set for the

entire Earth at a iid siacini of 5 minutes i 1/12 of a deiee or 300 arc secondsi.
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Figure 4: (a) Comparison between ROMS-derived and

WOAO09-derived surface SST for January, April, July and
October, (b) Comparison between ROMS-derived and WOA09 .
-derived surface SST in time series for AS and BOB Sector '
and (c) Comparison between simulated and WOA temperature
(°C) variations for the upper 600 m from January to December ™

for the BOB and AS.
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l Results
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(a) North-eastward SC (ROMS)
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South-westward SC (ROMS)
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= A surface currents (ms—') for (b) South-

westward SC (Colour shading shows
the magnitudes while the arrows show
the directions.
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Figure 6: Structure of the mean currents at sections
A, B and C calculated from ROM S simulation for
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Summary

*  ROMS climatology depicts northeast-ward SC (May-October) and southwest-ward SC (November-
February). It is well matched with OSCAR climatology.
*  Maximum surface current velocities of OSCAR climatology are much lower than ROMS

* climatology.

*  ROMS results reveal that the maximum surface velocity of northeast-ward SC is approximately
3ms2.

*  From the section plot it is noticed that the vertical extent of northeast-ward SC is almost 600 m and
it very strong current.

References

» Halpern, D., Michael H. Freilich, Robert A. Weller, 1998. Arabian sea surface winds and ocean transports determined
from ERS-1 scatterometer. Journal Of Geophysical Research,103, 7799-7805.

 Murty, VSN, A. Suryanarayana, D. P. Rao, 1993. Current structure and volume transport across 12°N in the Bay of
Bengal. Indian Journal of Marine Sciences, 22, 12-16.

e  Shankar, D., PN. Vinayachandran, A.S. Unnikrishnan, 2002. The monsoon currentsin the north Indian Ocean.
Progress in Oceanography, 52, 63-120.

* Vinayachandran, P. N., Kurian, J., 2008. Modeling indian ocean circulation: Bay of Bengal fresh plume and Arabian
Seamini warm pool. Proceeding of the 12t Asian Congress of Fluid Mechanics.

Acknowl edgement: This research work is made possible through the help and support from everyone, including: my supervisor, the seniors,
family, friends, and in essence, all sentient beings.




THANK YOU




