& Lagrangian interpretation of Aquarius surface salinity in the Bay of Bengal
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Introduction Methods Processes in a moving frame

Seasonal freshwater runoff into We tracked observed salinity from Aquarius* along . (a) Righ precipitation re-

the Bay of Bengal (BoB) due tothe | water parcel trajectories calculated from satellite-de- g+ X(t)} fjff‘f‘ff.; = sults in freshening of wa-
Monsoon makes the Bay one of the rived surface geostrophic and Ekman currents (0S-  “oaon o 70 B 2 ter entering the northeast-
freshest oce_ans.and results in a Ia_urge 1 = B8 CAR)."* This method assumes the surface layer is :fi{X\ ) W o ern BoB from the south and
spatial gradient in sea surface salini- i . I} well-mixed. We estimate the material derivative using :f,'{?hfm\r\ W N : west [Fig. 3c].

ty (5SS). Despite the societal impor- = o measurements of salinity at two time points along a ;ié%?f AN ores £\ (b) During the summer
tance of the BoB, few observation- S e - single trajectory. NN } AEEEES ; "~ aamwng || monsoon, the narrow East
al analyses of SSS variability have DS Sy— S, ;;hméi;\\\\*\\iw 'H 120N fl N P as B 4 India Coastal Current car-
been carried out. The increased res- , NSNS 1 Dt ty—t SN Qh}ﬁ‘; % ';; P B vomoontument 4 ries river run-off into the
olution of SSS observations available e . sainy e and ses curace curents (). B \ 10 2o sribad the observed changes in salinity to oce- f-*“‘kﬁﬁm\\%ﬁmf ; oon | . S T— - Bay. Water traveling down

from the Aquarius mission provides g sainityand mean 5 day OSCAR velecity
new opportunity for understanding the basic physical dynamics
of the BoB and the role of the oceans in the hydrological cycle.

the western boundary of the
ol _ e _\ | BoB increases in salinity at
e 2 enematt roces 2 tne meirame d imeso- & A€ OF 0.4 psu/day due to
scale flow field lateral mixing (note the high
| N strain in this region [Fig. 5]) and
‘ Ekman-driven upwelling at the
coast [Fig. 3b,d].
‘ (c) As water enters the BoB from
the south and west, it appears
vid o ‘ to become fresher at a rate of
a2 | 0.1 psu/day due to lateral mixing
(diagnosed by high strain) and
o°N I R R _{ subduction below a fresh sur-
' ! face layer [Fig. 3d].

— _ 14 ' o° ;. __________________ .:. __________________ L g .:. .............. — (d) Large salinity gradients and
Sallnlty bUdge't o : o w " 5 FigurZES.EStrain:aateEcalcuI;idEusing F'?'LIIEEsfromOSCAR lateral mixing (diagnosed by

velocity fields for Aug.-Oct. 2012. Red colors indicate high-

anic processes and surface fluxes using evaporation
estimates from OAFlux’, precipitation measurements from GCPC [NASA
TRMM], MIMOC mixed layer depth,® and Finite Time Lyapunov Expo-

PU rpose nent estimates of horizontal strain.?

We seek to understand the processes underlying salinity Results: Late Monsoon (AUQ - Oct.. 201 2)
. . Bk

variability in the Bay of Bengal, including
* \What are the spatial patterns of salinity and how do they ey [ — e — —
evolve seasonally? | |

* To what extent do advection, mixing, and surface fluxes
cause observed changes in salinity?

Because of the known importance of mesoscale advection

in this region,®> we study processes in the moving frame of the
ocean using Lagrangian modeling.

DS 0S5 5 E—P er strain high strain [Fig. 5]) result in high

Dt Ot FV - (uS) = kV7S A h S+V rates of change in salinity in a Lagrangian frame [Fig. 3Db].
Sources and sinks g ; Rl 5 g :

kV?2S : Lateral mixing AU ARV ARLLF L Conclusions

F/ — P: Evaporation minus precipitation divided : ! : ' — : : : : - Satellite along-track lateral salinity gradients are represen-

h by mixed layer depth tative of ship-based measurements at spatial scales greater
than 9 km.

« Surface fluxes are most important in the NE BoB, but rates
Error calculations : g _ 5 of change due to surface fluxes are an order of magnitude

smaller than advection and mixing across the whole Bay.

V . Vertical mixing and mixed layer entrainment

At spatial scales of 9km or S —— ship

. N i —— Aguarius swath o . " . . .
above (the Aquarius along- F 0 | 'tl)'hle Iargdeits ChgngesH in salinity are d.ueﬂ:o advect:.tlont, which
. . £ 0.025¢
track resolution), Aquarius and " | :s alance ydn]tlxmgr.f OV\:CIever, et_rrorts in these estimates are
a thermosalinograph froman 5 | B Nl ke arge compared 1o surrace 1ux estimates.
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