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A CASE STUDY OF COLD SURGES IN THE VICINITY OF TAIWAN

Ching-Yen Tsay

National Taiwan University

ABSTRACT

A severe and a moderate cold surge case in December of 1972
were selected in the present study to analyze synoptic structures
before and during cold-air-outbreaks and to study the simularities
and differences between the synoptit patterns.

Thirty-six hours before the cold-air-outbreaks occuring in
Taipei, the temperature distributions are similar between the se-
vere and moderate cold surges, each cold trough is located behind
its corresponding low pressure trough, The major differences be-
tween the synoptic patterns of these two cases are the orientation
of the trough and that of the flow pattern. In the case of severe
cold surge, the major trough is located over the Mongolian Plateau
and oriented in east-northeast to west-southwest ‘direction, the
wind behind the trough blows either from north or from north-north-
west., Although, the major trough is also located over the mongo-=.
lian Plateau in the case of moderate cold surge, it is oriented in
either north-northeast to south-southwest or nortn to south direction
and the wind behind the trough blows either from nérthwest or from
west-northwest. The above mentioned characteristicsof the trough
and flow pattern are found at all levels in the troposphere. As a
?esult, cold advection is stronger in the case of severe cold surge.
In addition, a topographical trough to the east of the Tibetan Pla-
teau first appears at 36 hours before the cold-air-outbreaks in both
cases, The trough is found at both 850 and 700 mb levels for the
severe cold surge case, whereas it is only found at 700 mb level for
the moderate cold surge case.The distribution of vertical motion is
controlled by the topography in that area. At that time, the major
trough lay over the ridge of the Mongolian Plateau, Therefore, the
ascending and descending motions are found behind and ahead of the
trough respectively. The topographical controlled vertical motions
overcome the secondary circulation of the mid-latitude synoptic-scale
system at 850 and 700 mb levels for the severe cold surge case and
at 850, 700 and 500 mb levels for the moderate cold surge case, It
indicates that the secondary circulation is weaker for the moderate
cold surge case.

During the cold-air-outbreaks, the temperature distributions
as well as the distributions of vertical motion are similar between
the severe and moderate cold surges. The orientation of the trough
and fhat of the flow pattern are also the major differences between
the severe and moderate cold surges. The northeast to squthwest
oriented trough for the severe cold surge case is contrast to the
north to south oriented trough for the moderate cold surge case,
Accordingly, the wind blows from either north-northwest or northweqﬁ
in the case of severe cold surge whereas, from west-northwest for
the moderate cold surge case.,



