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*The Response of the Large Scale Waves in the Westerlies
to Forcing by the Topography in the Middle Latitude
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ABSTRACT

The response of the large scale waves to forcing by the topography
was developed by using the quasi-geostrophic equation. The results
showed that there would be a nearly stationary wave of the wave nu-
mber 6 in the homogeneous westerlies in the middle latitude, when the
B-effect, the westerly jet and the thrmal wind field was the main
mechanism to produce this wave. A longitudinally inhomogeneous we-
sterlies with a wave length of 50°~60° latitude would have a nearly
stationary wave of N—=24~38 in the westerlies. If the thermal distur-
bances were distinct, the periods of those large scale waves were
almost under one week and were decreasing abruptly as the wave
numbers were increasing except for N=1~4, An analytic consideration
for the significant response of hoth of the thermal disturbance and the
zonal curtent disturbance (Egger; 1976) Would have a stationary wave
of the wave number 5. .

To consider the seasonal variatxon of the westerlies in the Northern
Hemispheric atmosphere, the activities of the wave number 6 in the
westerlies would be. increasing from the early spring to the early
summet, and would have its maximum activities around the late spring
and the early summer, the wave number 6 was also .active in the
autumn season, but- was in the higher latitude. The nearly statio-
nary wultralong wave would be active in the winter season in the
westerlies. .

According to the‘ w_a-_v_e deformation equation of the topographic
forcing on the zonal mean current (Liu; 1983), there would be a reso-
nant effect in the atmosphere by the topographic forcmg of the Hima-
laya mountain  whenever there was a stationary wave of the wave .
number 6 ih the homogeneous westerlies in the Asian area. And- those =

[

of the nearly stationary ultralong’ wave, characterized by the inho- -

mogeneous -distribution of the westerlies jet in the."_winte_r seasqn in

* (this paper was some part of the M. S. thesm When the erter was in Natlonal Central
University from 1975 to 1977)
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the Northern Hemisphere, would have a deformed wave field of the '
ultralong wave to forcing by the Himalaya mountain and also would
have a wave field to be in phase with the distribution of the mountain

in the Asian area. Therefore,

the ultralong waves would be active in

the westerlies in the winter season in the Asian area.
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