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Sea level variation during IOD and ENSO event in the tropical Indian Ocean
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Abstract: The interannual sea level variations in the tropical Indian Ocean are studied by using the satellite altimeter
data from 1993 to 2010. Sea level varies significantly in the Southwestern tropical Indian Ocean and along the coast of
SumatraJava and its maximum value can reach 8 cm. The first EOF( Empirical Orthogonal Function) mode exhibits
the dipole mode which is closely related to the ENSO ( El Nino-Southern Oscillation) and IOD ( Indian Ocean Di-
pole) events. The second mode has a “sandwich” pattern. The sea level variation when both IOD and ENSO occurred
is more significant than 10D occurred. The 10D event plays an important role on interannual sea level variations than
ENSO event. The remarkable sea level variations associate with 10D event illustrates in the whole tropical basin
while the ENSO’ s is mainly located in the southern tropical Indian Ocean. The Ekman effect and Rossby wave in—
duced by atmospheric wind field affect the interannual sea level variations and they present geographical distribution.
Rossby wave can explain more than 30% of the sea level variation on ocean basin scale. Only in the Arabian Sea and
the center area of the equatorial Indian Ocean the local Ekman effect is more effective. The significant discrepancy of
the interannual sea level variation is mainly caused by the different distribution of wind field.
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Fig.2 EOF1 (a) and EOF2 (b) of sea level variation in the tropical Indian Oceanand the ENSO and IOD index ( c)
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Fig. 3Sea level variation during different events in the tropical Indian Ocean
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Fig. 6 Composites of wind stress anomaly ( vector) and curl anomaly (shading) during different events in the tropical Indian Ocean
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Fig. 7 Sea level variation revealed by baroclinic Rossby model during different events in the tropical Indian Ocean
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