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Three-dimensional Princeton Ocean Model (POM) is used to investigate the dynamics of the shelf flow response to the spatial 
and temporal variability of the wind stress forcing. The model has been configured for the west coast of India with higher 

horizontal resolution of 9km near the coast. In the vertical, a terrain following sigma coordinate is used with 26 levels, having 
fine resolution near the surface and bottom. In the present study, an attempt is made to understand the variability of the surface 
circulation and associated SST as a response of daily wind stress forcing derived from the QSCAT winds. The prevailing southerly 
current during July-August along the Kerala coast supports upwelling processes along the region. However, the coastal current 
reverses its direction to either off-shore or northward if the wind magnitude reduces suddenly to less than 3ms-1 towards the 
coast. In this event, the coastal upwelling is inhibited by the reversal of currents and it results an increase in the local SST. This 
feature is also noticed in the buoy data available for 2002. The reversal of currents is explained in terms of local vorticity generated 
as a result of reduction of wind magnitude near the coast. 

Freshwater outflow from river systems as shown in Fig 1, joining the northeastern Arabian Sea suggests that the discharge 
is maximum during summer monsoon and least during other seasons. However, analysis of climatological monthly salinity 
and ARGO data indicate, low-saline plumes off Gulf of Khambhat during post-monsoon, despite the fact that there is no river 
discharge during this period. It is puzzling to understand the existence of relatively low-saline waters in the region that warrants 
further investigation. Simulations from the POM suggest that the opposing winds and the associated onshore coastal currents 
during July seem to trap the freshwater in the gulf region. As the monsoon withdraws by September, the currents change their 
direction that would help in releasing the low-saline waters to open ocean. Winter cooling of the freshwater also enhances the 
prospects of temperature inversions. 

Another experiment is carried with the model to study the response of the eastern part of the Arabian Sea to tropical 
cyclones during May-June. The model uses the asymmetric cyclonic wind stress forcing. Observed time-series temperature data 
at different depths for June 1998 cyclone indicates sub-surface warming below 60m depth and inertial oscillations of temperature 
with a periodicity of about 2 days. The oscillations are continued for ~15 days even after the landfall and then stabilized with 
normal southward flow that is consistent with the buoy observations. The study focuses on surface cooling and temperature 
rise in the subsurface waters and explained its mechanism through upwelling and downwelling processes respectively. Local 
stratification of the vertical temperature plays an important role for the cooling of the surface waters and warming in the sub-
surface depths. The analysis of the model simulations and observations suggest that the extent of sub-surface warming is directly 
related to the depth of the thermocline region.


