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The Arabian Sea and Marginal Seas (AMS), the northern part of the Indian Ocean, show a strong eddy activity
as revealed by satellite observations and by high-resolution HYCOM (primitive equation) model simulations. The
3D structures of the AMS mesoscale eddies and their lifecycles, including the generation and decaying processes,
have been studied over the years, but still require further investigation.
Using a vortex identification and tracking algorithm, AMEDA, based on angular momentum and using also Okubo
Weiss calculations, applied to high-resolution altimetric data (1/8th degree resolution), we identify all vortices in
the Arabian Sea, Sea of Oman and Gulf of Aden, which live longer than a month. We compute their characteristics
(amplitude, radius) and compare them with historical data. Moreover, we identify their formation region and pro-
pose a mechanism for this formation.
Then, we analyze their evolution, strengthening or dissipation by (i) their interactions with the wind curl or (ii) the
vortex-vortex interactions. We apply the same method to high-resolution primitive equation model output (5 km
resolution over the whole area where Rd=55km), and particularly the SSH. We compare statistically our results
with those obtained with AVISO altimetry.
Furthermore, we use the information over the whole fluid column to study the origin of Rossby waves in the en-
trance of the Gulf of Aden, the East Arabian Current. Finally, we study the Ras Al Hadd dipole characteristics
using AMEDA outputs and its vertical structure using HYCOM outputs.


