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ON THE PROBLEMS IN THE COORDINATE TRANSFORMATION
AND THE CALCULATION OF THE PRESSURE GRADIENT
FORCE IN THE NUMERICAL MODELS WITH TOPOGRAPHY

Yan Hong Qian Yung-fu
(Lonshow Institute of Plateauw Aimospheric Physics, Chinese decademy of Sciences)

Abstract

In this paper the principle of the coordinate transformation in the numerical models
with topography is studied, the limitation of the classical transformation formula in the
form of finite difference is pointed out, and & more exaet formule of the coordinate
transformation known as the general trapsformation formula is derived.

Several calenlation schemes of pressure gradient foree in the models with fopog-
raphy are proposed, their advantages and shorteomings are identified. Using a common
model, the effects of these schemes on the resnlis of prediction are investigated.

It is shown that when the topographic conditions are introduced into a numerical
model, the limitation of the classical formula of the coordinate transformation in the
form of finite difference must be considered, and the consistency berween the form of
finite difference and the differential form must be satisfied. The application of a more
exact general transformation formula to the modsls with topography might reduece trun-
cation errors.



