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Streamline analysis at 200mb for the period of September 3-14, 1985,
The airreport and rawinsonde data are indicated by circles and stars,
respectively. And the winds without any symbols are GMS cloud
winds. A full bar, a half bar. and a pennant represents the wind speed
of 10 kt, 5 kt, and 50 k¢, respectively.
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Fig. 2. The track of the cold vortex center for the period of September 3— 14, 1985. The solid
circles and open circles indicate 000 and 1200 UTC, respectively.

START TiNE= A509090Q SIRTIBN- 16692

100r

200

300

400

T T T ¥

So0-
[e{ule]

. Tagf

ol

i

¢

A
A

800

B2
L L - \
oo} ﬁq \ \
ARV IFTaH) ;
-]
100 LA : =
1 1 1 ] 1 1 2 1 1 ]
[ 1 11 12 13 14
o0 o 0o (] 0o 00
3a

B3 : 19854 9 A REHE R EN 2 WM 2ES# - @8 9 8 0000UTC — 14 H 1200UTC 2B
~ BHEEERE > AEESSD 10m/s > BES5m/ s » BRBEEET () » RERREHR
FiEQ HEEHZ2 o (S 9H 0000UTC—13 B O000UTCRAL ( g/keg YELF (BRBIE
BEGE)  BENRALMEEIHTHREZE -

Fig. 3. Time cross section of the Panchiao rawinsondes for the case of September 1985. (a) The
winds and temperature anomalies.(isolids®C) in the period of 0000 UTC September 9
~ 1200 UTC September 14. A full bar and a half bar represents 10ms™ and 5 ms™,
respectively. (b} Mixing ratio anomalies (g kg™, solid is positive, dashed is negative) for
the period of 0000 UTC September 9 — 0000 UTC September 13. Anomaly is the
deviation of the observed value from the mean of September 1985.
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Fig. 4. Vertical profiles of the mean equivalent

potential temperature (X axis, K) before
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1985 when the circulation of cold
vortex affected Taiwan area.
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Fig. 8. Same as Fig. 3, except for the period of August 12 — 16, 1986,
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A STUDY ON THE UPPER-TROPOSPHERIC COLD VORTICES -—
CASES ACCOMPANYING THUNDERSTORMS
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ABSTRACT

Three cases of upper-tropospheric cold vortices, which had circulations affecting
Taiwan area, were selected in this study. Rawinsonde data, airplane reports and satel-
lite cloud wind vectors were used to analyze the formation, movement, dissipation and
structure of the vortices and to study the relationship between the thunderstorm
weather over Taiwan and the vortices. Centers of vortices for the September 1985
case and the August 1986 case passed over Taiwan to the south of Panchiao rawinsonde
station within 100 km and 300 km from Panchiao, respectively. The case in July 1987
passed over the Bashi Channel at about 500 km to the south of Panchiao. This cold
vortex was moist in both the upper and the lower troposphere with a potentially
unstable layer from the lower- to mid-troposphere.

The cold vortex for the September case was a dry one in the upper troposphere
and was moist in the lower troposphere., The converse was true for the August case.
The September case possessed a greater potential instability in the lower- to mid-
troposphere and a wetter lower troposphere than the August case. Thus, the Septem-
ber case had greater rainfalls and stronger convections (such as hails) as would be ex-
pected. As the cold vortex moved over an area, the decrease of temperature in the mid-
to upper-troposphere together with the increase of moisture in the lower troposphere
caused the increase of potential instability in the lower- to mid-troposphere. The
instability was released by upward motion which was caused presumably by the warm
advection as well as the convergence associated with the easterly wave in the lower
troposphere. The easterly wave was possibly induced by the jet streak of the cold
vortex as the wave trough was located under the upper-tropospheric divergent area to
the left hand side of the jet exit region.

Key words: Cold vortex, Dry cold vortex, Wet vortex, Potential instability, Easterly
wave trough, Severe weather.
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