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Baroclinic Instability Experiments Using an Atmospheric General Circulation Model

Based on Radial Basis Functions

Recently, high-resolution atmospheric general circulation models (AGCM) based on finite volume

(FV) discretization have been developed. Since the computational cost of FV-based AGCM is low, the

model can achieve 1-km order resolution. However, the convergence rate of FV is low, therefore an

alternative method with high convergence rate is required for the next step.

We applied the Radial Basis Functions generated Finite Difference (RBF-FD) to the dynamical core

of AGCM. RBF-FD is a meshless method and can be made highly accurate by changing the stencil

size. Our AGCM using RBF-FD is validated with the baroclinic instability test case. The vorticity

error on day 12 is compared between the RBF-FD model with 25600 nodes and the spectral model

using spherical harmonics. The relative error of vorticity field is 2 X 1071 , twice as that of T85

spectral model .
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Fig.1 Initial state of wind (m/s).
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Fig.2 Initial state of potential temperature (K).
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Fig.3 12-day integration of the RBF-FD model.
(a) Vorticity field and (b) absolute error.
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