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The coastal currents in the Northern Indian Ocean ee believed to play a prominent role in the heat ath salt exchanges between Arabian Sea and Bay of Bgh The objective of this
study is to determine to what extent the sea surfacheight (SSH) variability (from intraseasonal to ierannual) associated to these coastal processes dz observed with satellite
altimetry. This study explores a newly released catal altimetric dataset, obtained from a complete rprocessing of the Topex/Poseidon measurements usitigg MAP data processing
(see Lyard et al.). We first present an objective nthod to derive geostrophic current from the raw SSHThen we present the validation of the altimetric SSHagainst in situ observations.
Finally we briefly analyze the observed variabilityof the East India Coastal Current (EICC) at various timescales.

Context and scientific issue:

Context

Over the last decade, altimetry has been shown toeba powerful tool to obtain a
wealth of informations about the dynamics of the dgesea ocean. The potential of
this type of data for the coastal domain is very iportant but is currently
unexploited. Indeed, near the coasts, the use ofistlard satellite altimetric products
is challenging because the data accuracy decreastzamatically.

In the future, a new generation of altimetric missims will better fulfill the
requirements of the coastal domain, among which thindo-French Alti-KA mission.
In parallel, we need improved post-processing chainfor existing altimetric datasets
for coastal purposes. This has led the MAP (Margins\ltimetry Project) group to
develop a new altimetric data processing approach ithe coastal zone. Here, we
have used the MAP altimetric data processing alonthe coasts of India.

See also:

Scientific issue
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The coastal currents hugging the coasts of the Ingih subcontinent, viz. the
East India Coastal Current (EICC) along the westernboundary of the Bay of
Bengal and the West India Coastal Current (WICC) abng the eastern
boundary of the Arabian Sea, are believed to play arominent role in the heat
and salt exchanges between Arabian Sea and Bay oéigjal (Figure 1) Shenoi
et al., 1999; Durand et al., 2006). These salt transports have a major impact on
the dynamics of the Northern Indian Ocean — Asian monsoon cquled system
(Masson et al., 2005). Given that both the EICC and the WICC are poorly
monitored, it is timely to ascertain their structure and variability at all
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timescales from intraseasonal to interannual. The estion we want to assess
here is:

Is altimetry a relevant tool to monitor the exchange of heat and
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Figure 1 : Levitus Climatological Sea Surface Salinity (SSS).
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Lyard et al. for details about the method. salt between the Arabian Sea and the Bay of Bengal?

ata and method:
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Lanka 1rst step: Cleaning the observed seal level data. - thelowestorder polynomial that satisfiesa givenerror threshold (2.5cm)is

retained (Figure 3d),
the geostrophiccurrent is computedfrom this polynomial (Figure 3e).
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Sequences of along-track data w.eseeen ]
for track 116, during boreal* A
summer 1994. One frame is .~
shown for each cycle. The
horizontal axis is the distance to.
the nearest shore, expressed in ~ “ =~~~

km. (a) The crosses represent the “ “ ( S ’ i i
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raw SLA provided by the ” a ] |
processing (in m). (b) Same as i o A B ‘\“,‘”" [l
(a), for the SLA data cleaned. I e |

using the 2m/s threshold o mm e
criterion. Flagged data are in-
red. (c) Geostrophic cross-track:
surface current deriving from (kﬁ_ ,_;-'
(in mis). (d) Same as (b),.
superimposed on the polynomial
least-square fit of the cleaned.
SLA profile (solid). The degree =
of the fitted polynomial ist
indicated. (e) Geostrophic cross-.
track surface current deriving
from (d) (in m/s).

s
= v

&

satrack1 16 cyleso
N
i

. -

: s ' degré=2

i | ! | |
i

& '”l'\‘w ‘ u;‘m <'n',j\

SRR

1
|
: t
. P
sns94 < 9161994 o0

& 6

& s

11/5/1994

@ & & n

;z,s"“’“"&" u.“l' | vt
.\,WM A‘ l“ W;

|
i

W

a

degré=4 degré=4

21511994

& & n

&

. ) ‘ y - y
RN | |
P S e

: 2 degré=3

degré=4 degré=2

Correl vs Vishak tide gauge
10

Validation and results

Figure 4 :
x
osp M Correlation between the
00 * monthly altimetric and the Comparison between altimetric and tide gauge SLA (fi. 4). Observed variability of the geostrophic current (Figure 6).
% %f‘)g( » monthly Vishakhapatnam : . : " The altimetric dataset gives access to the spatiortporal structure of EICC at a 10days temporal frequency,
s ™ tide gauge SLA, as a IIZZecgr;::tlsohr;rglglnéh&etf ze%?sg:egrvflsit)hiﬁ:zaf:h .?f]iso |Z over the width of the current stream (250km-wide bed). If, for example, we consider results for 1994we
10 function of the distance to a good result since only the shelf break area is pﬂctéd to be observe a broad agreement with the climatological pture observed on Figure 5 within a band of 100kmrém
Disonce othe const o~ the shore (km). dynamically consistent with the TG signal. The altinetric and th_e shore. We also notice a complete reye_rsal dugnthe post-monsoon season, fror_'n late August (cy@d) to
TG datasets shares about 50% of their variance mid-October (cycle 28). The reason of this intrasemnal feature and its implications in term of massransport
Figure 5 : Crossrack116 current @17N84E ) still have to be determined. Another interesting fature is the current shear that exists between theection

Monthly climatology —of
ship drift data for NOAA

product at 17°N,84°E"
(blue), for Mariano et al.
[1995] product at .
17°N,84°E  (red), for
Mariano et al [1995]
product at 18°N,84°E*
(green) (m/s) ; currents

have been projected in the

cross-track116  direction. ' 7 "t Ml 7007
Corresponding monthly
climatology of the

altimeter-derived current at
17°N,84°E (black). Positive
northward.

Comparison of the derived altimetric geostrophic currents
with other current products (Fig. 5).

Very few direct in situ current data are available over our si/12/1994

area, we have then used low-resolution (1°x1°x1mdmt
historical shipdrifts climatologies (NOAA; Mariano et al.).
For constistency, we have downgraded the spatial selution
of the along-track altimetric current estimates to E. The
seasonal climatology of the various products, showas good
agreement between the shipdrifts estimates and thdtianetric
current: 1) a poleward-flowing EICC during the first
semester, 2) a reversal occurring sometime duringusxmer
monsoon, 3) an equatorward-flowing EICC during thepost-
monsoon season, and 4) a reversal at the end of tiear.
Superimposed, we also see intraseasonal variationknked
with the high level of uncertainty in the shipdrifts velocity
compilations.

closest to the shore and the section further offshe during the first 8 months of the year, irrespectve of the
coastal current direction. This sheared structure bthe along-shore current in the cross-shore dire@n is visible
45km

distance to the shore

Figure 6 :
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Hovmuller diagram of long
116 evolution (not shown) allows to

current for 1994, as & at which the EICC varies, from
function of the distance interannual
to the shore and of the The
cycle number during the complete

during many other episodes of
the 10year period. The
dynamical reason for this is
unclear.

The time series of the 10 year:
record of the EICC

realize the wealth of timescales

intraseasonal.
characterization  and
analysis  of its
spectrum will be the next stage|
of this study.
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4- Conclusions and perspective

A novel method to derive the coastal geostrophic ctent from along-track satellite altimetric profiles is proposed. Based on the recently released MAP cal altimetric data processing, the retrieved SLA asvell as the current deriving
from these SLA, have been validated at one privilegl benchmark site in the Western Bay of Bengal. Thealidation was conducted to the extent of the aviable in situ data. We finally presented a glancewer the wealth of information
on the EICC variability (from intraseasonal to interannual timescales) that is contained in our dataseat different time scales. A complete analysis of ése results will be found in Durand et al. (in pregration for JGR). Beyond the Bay
of Bengal case study, the generic character of omnethodology thus opens a broad range of promisinguglies, typically in regions where the coastal suace circulation remains impossible to monitor vian situ measurements.




