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Abstract

The western region of Bay of Bengal (BoB) is of high importance because of its variability in Western Boundary Current (WBC)
pattern, numerous eddy genesis and biogeochemical activities. The WBC is northward in pre-Indian Summer Monsoon (ISM)
season and southward in post—ISM season with the presence of anticyclonic and cyclonic gyres respectively. During ISM, the
western BoB is dominated by various cyclonic and anticyclonic eddies with discontinuous WBC. The seasonally reversing wind
pattern also favors the variation in the circulation pattern of the bay. The mechanism of eddy genesis in the western BoB and
their characteristics specially during ISM, when the WBC is discontinuous, is not studied well. Our study uses the Regional
Ocean Modeling System (ROMS) to investigate the role of coastal Kelvin wave, which originated from the equatorial wave
guide, and local wind on the mesoscale eddies in the western BoB. To better understand the forcing mechanism involved, river
influx and modified wind fields are incorporated in the experiments. The simulated Kelvin wave propagation is consistent with
the satellite altimetry observations. Two upwelling and two downwelling Coastal Kelvin Wave (CKW) signals are identified.
First upwelling signal (UCKW1) exists from January to April whereas the second signal (UCKW2) appears in September.
Two downwelling signals are seen from May to August (DCKW1) and October to December (DCKW2), respectively. Depth
of 20°C isotherm (D20) shows good correlation with the remote forcing signals as well as surface wind variability. The CKW
signals during pre— and post-ISM (UCKW1 and DCKW?2 respectively) are dominant. The reversing weaker signals (DCKW1
and UCKW2) contribute to the WBC discontinuity during ISM. Reduction in wind fields results in weak WBC during pre—
and post—ISM. Increase in wind field results in strengthening of the weaker CKW modes rather than strengthening the WBC.
Average surface eddy kinetic energy along with eddy intensity, radius and lifetime are sensitive to the change in wind field. The
eddies are seen to propagate clockwise (anticlockwise) in general due to decrease (increase) in wind field. The study indicates
that the CKWs and the local wind have significant impact on seasonally reversing WBC, eddy genesis and their characteristics

in the western BoB.
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 For understanding KW impact, two ROMS experiments are carried out. Exp2 & Conclusions
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0 Average surface eddy kinetic energy along with eddy intensity, radius and lifetime| | EXPerimentl (Expl): Control run for the region 6 - . — . . ~
are sensitive to the change in wind field Experiment2 (Exp2): Control run with river discharge &N u Inclusmn_ of river dlscharg_e _reduced the SSHA bias and better simulate the CKW

\_ | J = propagation with eddy activity along the western boundary of BOB.
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Experiment3 (Exp3): sensitivity experiment with river discharge and enhanced wind = - \N. and anticyclonic eddies particularly during ISM and along the boundary across
QA CKW propagation is significant in BOB (Rao et al., 2010). ) Experiment4 (Exp4): sensitivity experiment with river discharge and suppressed wind 2 depth.
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Figure 2. Bimonthly wind vectors (m/s) with
wind stress curl (x 10°-6 N/m?) from QuikSCAT. /
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Figure 1. Two upwelling and two
\downwelling CKW signals from AVISO.

Objectives

A Role of coastal Kelvin wave, which originated from the equatorial wave guide\,
on the mesoscale eddies in the western BoB.

] Role of coastal Kelvin wave, which originated from the equatorial wave guide,
on the mesoscale eddies in the western BoB.

J Variability of cyclonic and anticyclonic eddy characteristics during ISM

\_associated with the EICC discontinuity. -

eddy activities along the western boundary of BOB compared to Expl.
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Figure 4. CKW propagation is evaluated **

\western boundary of BOB. and c) Exp2.

along the boxes. Box 40 to 55 represents Figure 5. CKW propagation from a) AVISO, b) Expl

J

J River discharge inclusion in Exp2 improves the simulation of CKW propagation and
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Figure 11. Same as fig. 9 but for Exp4.
Note: Eddy detection and tracking
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Figure 10. Same as fig. 9 but for Exp3.

minimum (Penven et al., 2005).

d Here a combined method Is used to detect the eddies when Okubo—Weiss (OW)
parameter Is negative and also embedded In closed SSH loop (Halo et al., 2013).
Tracking follows the fact that an eddy detected in one frame Is the same eddy In the
subsequent frame If a generalized distance in a non-dimensional property space IS
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