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A Study of Planetary Scale Waves and Eastern Asia

Cold Surges by Using the Barotropic Model

Chung-Shan Wang Ching-Yen Tsay
Section Chief of Computer Center, Professor of Department of Atomospheric
Central Weather Bureau. Science, National Taiwan University.
ABSTRACT

Observationally, the northern hemispheric planetary wave number is 2
during the winter season. As the cold surge outbreaks in eastern Asia, the
planetary wave number changes‘ to 3. The purpose of this report is to study
the non-linear interaction of the planetary waves by using the barotropic
model. We adopt the potential enstrophy and energy conserving numerical
scheme in the shallow water channel model. The grid arrangement is
Arakawa C grid.

"We use composite maps of severe cold surge cases -as the initial data.
It is found that this model is able to simulate the observed phenomena of
wave number changing from 2 to 3. But the simulated wave number change
lags behind that of observation in the order of 12-24 hours.

From the computation of perturbation kinetic energy equation, we
discover that the increased kinetic energy of wave number 3 is coming from
wave number 5 through the nor;-linear interaction between wave number 2
and wave number 5. ‘
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