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¢ Introduction
** Validation of SMOS/Aquarius-Daily/weekly/Monthly scale
“* Validation of Box averages

¢ Comparison with RAMA moorings

% SaltTransports in the Indian Ocean

“* Summary
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Seasonal reversal of winds and currents impact salinity dynamics



weak
convective
activity

weak near-
surface
stratification

strong mixing and
upwelling

strong winds (Findlater Jet)

strong
convective
activity

strong near-
surface
stratificatio

weak mixing and
upwelling

weak winds



e High resolution: 1/12°

* Palk Strait opened in HYCOM
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e Surface layeris mixed-layer |

PalkStr;i".c
e Monthly river runoff (986 rivers);
important for Bay of Bengal

e Used daily HYCOM outputs for 2009-present



INCOIS- Argo Regional Center

ArclMS Viewer 4/8/13 9:16 AM




Aquarius
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July 4, 2012

Aquarius minus SMOS

Large differences
along the coastal
regions
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Aquarius
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Satellite salinity retrieval along the coast is challenging



Differences
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Aquarius is able to resolve salinity closer to coast than SMOS
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* Averaging (weekly/monthly) of satellite salinity
minimizes error

e Retrieval of salinity near coastal regions need
improving

e Satellite derived salinity is able to capture the Sea
Surface Salinity pattern in the Indian Ocean



Cold saline
deep current

Heat release
10 atmospnere
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ITF Region
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Percentage of Gridpoints
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Salinity Differences |Daily|Weekly|Monthly
Aguarius - SMOS [-0.06| -0.12 | -0.16
Aquarius - HYcom| 0.32| -0.02 | 0.00
Aquarius - Argo  |-0.02] -0.19 | -0.16
HYCOM - Argo -0.34| -0.16 | -0.15

Salinity Differences |Daily|WeeklyMonthly
Aguarius - SMOS |-0.11} -0.05 | -0.11
Aquarius - HYCOM|-0.06| -0.10 | -0.15
Aquarius - Argo  |0.02] -0.02 | -0.07
HYCOM - Argo 0.07| 0.08 | 0.08

Bay of Bengal

HYCOM - Argo

Salinity Differences |Daily|Weekly|Monthly
Aguarius - SMOS |-0.70] -0.04 | -0.10
Aquarius - HYCOM|-0.50| -0.28 | -0.26
Aquarius - Argo  |-0.24] -0.26 | -0.21
0.26| 0.02 | 0.05

Indonesian Throughflow

HYCOM - Argo

Salinity Differences |Daily|WeeklyMonthly
Aguarius - SMOS |-0.57| -0.55 | -0.54
Aquarius - HYCOM|-0.34| -0.39 | -0.37
Aquarius - Argo ~ |-0.33]| -0.38 | -0.32
0.00| 0.01 | 0.06




e Correlations between SSS products in the box average
regions are encouraging

* Monthly averaging of SSS improves on accuracy
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Differences
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Status of Presently Deployed RAMA Moorings
Updated Apr 05, 2013
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*Box averages show larger differences in the northern
Indian Ocean

* Strong correlations between Aquarius and RAMA SSS.



Transport (106 kg s'l)

Latitude (°)

Larger differences between SW and NE transport occur
within 15 degree of the equator
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* Indian Oceanis a
net exporter of salt
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Nyadjro et al., RSE, 2013
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Nyadjro et al., RSE, 2013
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(a) Summer monsoon (July)

24°N

20°N 1

16°N -
ARABIAN \

SEA -
12°N 1 d)

Lakshadweep \

8°N 1 // Islands
i/
4?6\:;/;1/0 4 1" MC
s o Maldive SMC
N 4 Islapds
60°E 65°E 70°E 75°E 80°E

85°E

(b) Winter monsoon (January)
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- SW monsoon: strong SW winds, surface cooling, heat loss,

Lakshadweep Low

(Source: Luis and Kawamura, 2004)

* NE monsoon: weak NE winds, Lakshadweep High
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Depth (m)
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-average depth of warm
pool is 40 m.

e two temperature warm
cores; April-May, October-
December

* low saline (<34) water in
top 60 m between
December-June

*Higher salinity (~36)
occur below 70 m between
July-November.



fluctuations in the North Ind

« We need more cal/val in the Indian Ocean. Argo float (STS floats) data
remedy to the above issues and improve the quality of satellite data.
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Salt transport

-80 ,
Transport (10° kg's)

Volume transport

Transport (Sv)

| «ITF goes as far as Somali
| region

| *This study: 14.4 Sv of

water and 512 x10° kg/s

| of saltinto Indian Ocean.

e Other studies : Piola and

| Gordon (1984): 14 Sv;
| Godfrey (1989) 12 Sv.



