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Abstract

WBC intensification is caused by wave energy accumulation at the western boundary of the
ocean basins, causing a narrow region which has higher meridional velocity than anywhere else.
Complex boundary geometry may also strongly affect the WBC which is difficult to handle in the
numerical model. In order to solve this problem and increase flexibility, we use GCIBM to
implicitly provide the boundary conditions for the numerical model. To accurately resolve the wave
dynamic, we employee the Chebyshev Collocation method with exponential solution convergence
rate. Combing GCIBM with Chebyshev Collocation method, we present high accuracy and
flexibility barotropic model of different complexity to simulate the WBC intensification in the B
plane ocean.

The numerical results show that both Chebyshev Collocation method and central difference
with GCIBM can provide a reasonable WBC. It seems that during the transient state Rossby waves
play an important role in the generation of WBC, causing the asymmetric property in the nearly
symmetric ocean, while the nonlinear dynamics would redistribute the wave energy of the ocean.
Besides single domain modeling, we use domain decomposition to integrate Chebyshev collocation
method with GCIBM.The resluts sugesst that the arrangments of grids at the embedding regions are
essential to the coupled model; as long as the embedding grids don’t match each other; interpolation
schemes are used in the two-way embedding algorithms, which would cause the mass flux
inconsistency between the subdomains
due to the difference grid resolutions. This numerical inconsistency would lead to error
accumulation at the embedding regions, restricting the effective prediction time steps in the coupled
models. Our research suggest that both mass flux tuning and solution enovergence rate matching
between the subdomains could enlonggate the effective prediction time steps in the coupled models.

Key words: Western boundary current, Chebyshev collocation method, Immersed boundary

method, Domain decomposition.



