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Secondary Circulations of Cold

Surge Cases in The Vicinity of Taiwan

Hung -Lung Huang Ching-Yen Tsay
Meteorological Satellite Ground Station Department of Atmospheric Science
Central Weather Bureau Natioflal Taiwan University
Abstract

In this study we analyze the distributions of 200 mb velocity pbtential observed
during the cold-air-outbreak periods, examine the secondary circulétions, and compare.
their similarities and differences between the extreme severe and severe cold - surge cases.

In general, the circulation patterns are similar for the extreme severe and severe
cold-surge cases. Af first, a 500 and 200 mb mid-latitude trough moves into mainland
China from Mongolia, and the trough is normally accompaniéd by a baroclinic secondary
circulation system. However, the trough does not necessary extend downward to the lower
tropostphere ( 850 and 700 mb ). at that time. Af the same time, a lee trough forms
at 850 and 700 mb to the east of Tibetan Plateau. Then, the mid-latitude trough and
the lee trough combine into one system and extends to lower troposphere from the mid-
latitudes to southeast China. Twelve hours before the front passes the northern Taiwan,
the secondary circulation system \is associated with rising motions in southeast China,
northward motions at the 200 mb level, and downward motions in northern or northeastern
China. It indicates the strengthening of the northern local Hadley cell.

The ma jor differences between the extreme severe and severe cold - surge cases are the
structure of the lee trough and accompanying secondary circulations. For a severe cold-
surge case, subsidence with adiabatic warming causes the formation of a lee trough. The
trough is limited in a layer between 850 and 700 mb. As for the other, the upward
motions accompany the extreme severe cold surge case during the formation stage. Latent
heat release is ‘probably the cause of the formation of the lee trough that extends

upward from the 850 to 200 mb level in a later stage.



