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REVIEW ON COMPUTATIONAL CHAOS IN
NON-UNIFORM GRIDS
Li Rongfeng
(Partitute of Atmespheric Physics, Academia Simica)

Abstraet

The problems of computational chaos in non-uniform grids have been discussed by Zeng
and Li (1982). They compared the three scheme methods for the design of non-uniform grid
differencing and derived a formula for “the ulira-high-frequency conditien” (i.e. the frequency
of incident wave exceeds a critical value). The analyses show that as the incident wave trans-
fers from fine grids to coarse grids, and full false reflection occurs in the fine grids if ““the
ulira-high-frequency condition” is satisfied. However, they did not analyse all possible cases.
In this paper, those cases have been investigated by using a physical analytic methed and some
numerical experiments. We have concluded that: |,  When the frequency of incident wave
exactly equals the eritical value, either theoretical apalyses or experiments show that in addi-
tion to false reflection in the fine grids, there is an amplified penetrating wave on the side of
coarse grids; 2. In an area with variable grids, when waves with difference wavelength pass
through certain “interfaces” between two set of g1ids, different reflecting and penetraling may
ocour; 3. Falee reflection and “the ulera-high-frequency condition™ can be partly removed by
using gradually varying grids. The suggestions proposed by Zeng et al. (1982} have thus been
verified.



