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THE MESOSCALE EDDY HINDCAST EXPERIMENT FOR THE SOUTH CHINA SEA
BASED ON 4D-VAR METHOD
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Abstract

Theoretically, its motion will be mainly constrained by the quasi geostrophic equilibrium relationship in a short time, while

Ocean mesoscale eddy is essentially a large scale motion satisfying quasi geostrophic equilibrium.

the influence of external forcing field will not change its motion characteristics significantly. Therefore, a prediction
scheme of mesoscale eddy was proposed based on the initial field of four-dimensional variational assimilation. To test the
feasibility of the scheme, a regional ocean model system (ROMS) and its built-in the primal formulation of incremental
strong constraint four dimensional variational (I4D-Var) module were used to establish a marine assimilation simulation
system for the South China Sea (SCS). First, AVISO altimeter data were assimilated into the ocean numerical simulation by
the 14D-Var method, and the ideal mesoscale eddy assimilation simulation results were obtained. The statistical results of
assimilation, model simulation, and observation show that the path, radius, sea surface height anomaly and amplitude of
the mesoscale eddies simulated by the assimilation system are in good agreement with those observed by AVISO.
Meanwhile, the depth analysis shows that the temperature, salinity, and density of eddies could be effectively adjusted.
Secondly, the simulation results of the assimilation system were used as the initial field to simulate and quantitatively
analyze the mesoscale eddies in the SCS in a certain period. By comparing the SSHA (sea surface height anomaly)
correlation coefficient, eddy center distance, and radius absolute error of the corresponding eddies in the post prediction
simulation and observation data, the post prediction time of mesoscale eddies in this scheme reached at least 10 days. The
results of the post prediction experiments verified the feasibility of the proposed scheme, which provides a theoretical basis
and a feasible scheme for the prediction of mesoscale eddies.

South China Sea;
forecast

Key words mesoscale eddy; regional ocean modeling system (ROMS); 4DVAR data
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