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(&8 Arakawa and Lamb 1981) Fig. 2 The spherical grid
Fig. 1 A portion of the spherical grid. near the North Pole.
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Fig. 3 Smoothed terrain height (meters)
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Fig. 6 Predicated heigh field of 500 mb with topographic effect.
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Fig. 12 The Simulated values of wave number 3 of individual

terms of the aéefaged kinetic energy equation (a) without
' (_b) with topographic effect.
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A Case Study of Plantary Scale Waves and
Eastern Asia Cold Surges by Using

Hemispheric Shallow-Water Equations
Shiuth-Haung Liaw Ching-Yen Tsay

ABSTRACT

In this model study, a hemispheric shallow water equation and
potential enstrophy and energy conserving scheme are employed. The
variations of 500 mb geopotential fields are simulated with and without
orographic effects during the cold surge is invading Taiwan area.
Meanwhile, the wind field data are substituted into the wave kinetic ]
energy equation to calculate the variations of wave kinetic energies.

The model simulated 500 mb geopotential fields are capable of
predicting both the troughs in eastern Europe and east coast of North

‘America and the ridges in Seberia and eastern Atlantic ocean. With =

the topography in the model, the prediction of the troughs on eastern
coast of North America and the ridges in Seberia are more close to the
observations. In additicn, calculating both with terrain and .without
terrain cases from wave kinetic energy, we find the kinetic energies
of wave number 3 are contributed through the nonlinear interactions
between wave number 1 and 2. Nevertheless, these kinetic energies of
wave nmber 3 have distinguished difference in the different orographic
cases. This difference may be due to the topographic influences on
wave kinetic energy.
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