Coastal Upwelling in the Western Bay of Bengal: Role of Local and Remote

@
Windstress
Sthitapragya Ray, Debadatta Swain, , Meer M. Ali and Mark A. Bourassa

lll. DATA AND METHODS

. INTRODUCTION

. . _ i PC1 'EQW Correlatic:n
« Coastal Upwelling: Upward flow resulting from DATA METHODS
local alongshore wind driven offshore Ekman Grid  Temporal 2
Parameter Dataset ) ) 2
transport (ET). Spacing Resolution SST S
surface winds CMEMS [ Tgi
” ’ push surface water away from an area. Zonal and (Patel, 2020) (Ray and Swain, 2023) S
(" 5 UPWELLING Meridional WIND_GI;:ET)WIND—M 0.25° x 0.25° 6h = 1======== 1‘ """"" 1‘ """""""" -
Windstress OBSERVA'FIONg_OIZ_OOG PC2 ET Correlation

Sea Surface
Temperature

Comparison with
Ul SST ET Iocal.and remote
windstress

S.oea Surface CMEMS SEALEVEL_GLO 0.25° x 0.25° Daily XL Coastal Upwelling Analys|s
Height Anomaly PHY L4 MY_008 047

OSTIA REP Level 4 SST 0.05° x 0.05° Daily

(Ray et al., 2022) -

Correlation Coefficient

10 15
Coastal Point Number

(https://oceanservice.noaa.gov/education/tutorial_currents/03coastal4.html: accesses on 27th September 2023

» Alternatively, it can also be driven by coastally

. | . IV. THE BAY OF BENGAL COASTAL UPWELLING SYSTEM
trapped internal Kelvin waves (KW), in the

Vi. CONCLUSIONS

absence of local winds. | DECADAL CLIMATOLOGY OF UPWELLING INDICES (2009-18)

* Coastal upwelling is the most important | _ — ettt &R = e » Coastal SST cooling coincides with
physical process determining the biological 15 %// . alongshore winds in the south, while the
productivity of coastal oceans. e ol S g : : : '

? z £ | , cooling precedes the winds in the north.
| Seasonal KW Cycle: Modified From Rao et al., 2010 15N & 1 Lgi N e e SSHA a|0ng the northern section is
s, kil l_Downwelling KW ‘. , D N— 2 influenced by Mode 1 which is correlated with
20N - 20N - \ i | ! 05§ =~ equatorial zonal winds.
_ ) 10°n [V ™= Kelvin Wave Region | 12 I \ A 2N ey W 20 \ 11128 o . .
] e | A § SSHA along the south is driven by Mode 2
e o _ : vy - o] N I which is correlated with local winds.
0 . — . South: | ocal wind dr I ° = | - » Coastal upwelling south of the KGD is local-
¢Sk Sk - - oun. -oeal Wind ariven LpWemng - . : wind driven, while the upwelling to the north
| * North: Remote coastal Kelvin wave driven upwelling T . ) .

» In the Western Bay of Bengal, both local wind- ronatuce (8 is remote wind-driven.
driven ET and remotely driven KW are known to
drive coastal upwelling (vinaychandran et al., 2021.) V. SEPARATION OF MODES References

* Research Gap: The relative contribution of ET
and KWs and its alongshore variation have not

CEOF1 (Magnitude and Phase) || _Variance explained:75.9 CEOF2 (Magnitude and Phase) || Variance explained:15.7  CEOF1 — — Patel, Shailee, Manisha Vithalpura, Subrat Kumar Mallick, and Smitha Ratheesh. 2020. ‘Temporal

0.08

1 1
Point 2

24 0.06 24 0.05 H_point 2 and Spatial Variations of Monsoonal Upwelling along the South West and East Coasts of India’.
. . . ' Point 12 Marine Geodesy 43 (4): 414-32.
been explored, particularly in observations. 22 Y 22 0.07 - | | |
e S } 0 Point 22 Rao, R. R., MS Girish Kumar, M. Ravichandran, A. R. Rao, V. V. Gopalakrishna, and P. Thadathil.

e e S S T S T i

DR

0.05

Reconstructed SSHA

20 20 8 0.06 2010. ‘Interannual Variability of Kelvin Wave Propagation in the Wave Guides of the  Equatorial
o \::S‘:S\ 0.05 - Indian Ocean, the Coastal Bay of Bengal and the Southeastern Arabian Sea during 1993-2006'.
> 18 \‘S:: {004 _ 18 loos Deep Sea Research Part I: Oceanographic Research Papers 57 (1): 1-13.
< = : .

"- OBJ ECTIVES 216 = 2 16 -0.1 — ' ' ' CE:OF 3 ' ' ' ' ' Ray, Sthitapragya, and Debadatta Swain. 2023. ‘A Systematic Method of Estimation of
£ loo3 = 10.04 0.06 T ; ; - - ; T Alongshore Windstress and Ekman Transport Associated with Coastal Upwelling’. MethodsX 10
sS4 514 L ooaf (January): 102186. https://doi.org/10.1016/j.mex.2023.102186.

® Identify Variability associated With |oca| Wind- 12 0.02 12 0.03 % 0.02 Ray,. Sthitapragya, Debadatta Swain, Meer M. Ali, and Mark A. Bc?urassa. 2,022. ‘Coastal U.pwelling

. . ) 10 S o} in the Western Bay of Bengal: Role of Local and Remote Windstress'. Remote  Sensing 14
driven ET and remote wind-driven KWs. 10 002 § | otz | (19): 4703. https://doi.org/10.3390/rs14194703.
° ° ° ° ° 8 0.01 8 é Po!nt 12 Vina h d P h .I k. . h I
° 0.04k Point 17 yachandran, Puthenveettii Narayana Menon, Yukio Masumoto, Michael J. Roberts, Jenny A.
CharaCterlse thelr relatlve ContrlbUtlanS over 6 . . 001 006 o . . . . . . —Point 22 Huggett, Issufo Halo, Abhisek Chatterjee, Prakash Amol, Garuda VM Gupta, Arvind Singh, and
different parts Of the coastline 80 85 90 95 6 9'0 ~Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Arnab Mukherjee. 2021. ‘Reviews and Syntheses: Physical and Biogeochemical Processes

Longitude (°E) Longitude (°E) Associated with Upwelling in the Indian Ocean’. Biogeosciences 18 (22): 5967—- 6029.




	Slide 1

