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Stability and Preservability of RBF Transport Model with Local Node Refinement
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Synopsis

Radial Basis Functions (RBF) have attracted attention as a tool for solving PDEs on a
sphere in recent years because of the ability to achieve spectral accuracy and applicability
to unstructured node layouts. Because RBF provides opportunities for local node
refinement, several studies about adaptive node refinement were conducted using
electrostatic repulsion. In this study, the Schmidt transform is used as a tool of local node
refinement. This study shows that the Schmidt transform improves stability and
conservation. The stability and conservation are examined in a test case with vortex roll-
up. The eigenvalue stability shows that local node refinement improves stability of the
transport scheme. The verification of conservation shows that the transport scheme with
the Schmidt transformation conserves the spherical integration of scalar value in absolute

error at O (1077).
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Fig. 1 Gaussian RBF as a function of distance

between nodes.
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Fig. 2 Fully Reduced Grid. The figure (a) is
quasi-uniform node. The figure (b) is refined
node.
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c= c;in(nz_ﬂ) (2)
u = sin(8).
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FTH B Fig. 3).T A M — AT & R TR
FEXECHAZTH R EFROBROATHY, K
WEIXAERE CERIND. BREOEELO &
T 5 ERERITRATEIND.

u' = w(0")cosb’
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w(@')=0 ,p(0)=0 (5)
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Fig. 3 The Exact solution at 3second.
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Tablel Amplification factor.

node Amplification factor
unif
Quasi-uniform 10177
Refined nod
efined node 1.0001
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Fig. 4 The Eigenvalues of the different matrix
with a stability domain of 4th order Runge-Kultta.

Fig. 5 The ¢, error and estimated error of (a)
refined node and (b) quasi-uniform node as a
function of time(s).
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Fig. 6 The error of H as a function of time(s).
EH = abS(Hexact - H)
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