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Several Computational Problems in Atmospheric, Oceanic and
Environmental Numerical Simulations

J1 Zhongzhen, Wang Bin and Zeng Qingcun
(State Key Laboratory of Numerical Modeling for Atmospheric Sciences and Geophysical Fluid Dynamirs,
Instituie of Armospheric Physics, Chinese Academy of Sciences, Beijing 1 {H02%

Abstract In order to satisfy the requirement of developing chimate and environment numerical
simulation, several closely related computational problems are introduced in this paper, First, com-
puting chaos, nonphysical solutions, and nonlinear computational instability are often discovered In
these problems. At the same time three reasons that result in these problems are discussed. These rea-
sons are false dispersion, disconstruction of energy relationship, and nonlinear displacement of energy
spectrum. Then these problems are contributed to a kind of “evolution equation™, several related the-
orems are presented, and the relationship between computational stability, energy conservation and
nonnegative of operator 15 discussed. Furthermore, some construction methods of complete
square—conservation difference schemes are miroduced, including implicit and explicit complete
square—conservation difference schemes, high time—accuracy and high—order compact complete
square—conservation difference schemes, At the same time, several computing examples are presented to
show the computational effects of these schemes, At last, this paper is summarized and a few important

problems which need further research are proposed.

Key words climate numerical simulation eilvironment numetical simulation computing
chaos  nonlinear computational instability  complete square conservation  com-

pact difference scheme




