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Fig. 1. Meso-scale anticyclone (de-
picted by A) and cyclone (de-
picted by C) at 12C0Z on 1 June
1977,
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Fig. 2. Surface streamline analysis
and composite radar echoes
at 0000Z on 2 June 1977,
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Fig. 3. Surface streamline analysis
and composite radar echoes
at 1800Z on 5 June 1977,
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Fig. 4. Surface streamline analysis
and composite radar echoes at
0000Z on 6 June 1977 showing

four thunderstorm cella
aligned in ENE-WSW
directions.
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Fig. 5, Surface streamline analysis

and composite radar echoes

at 0600Z on 6 June 1977
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Fig. 6, Surface streamline analysis
and composite radar echoes
at 0900Z on 6 June 1977 showing
heavy thunderstorms at both
Tainan and Kaohsiung
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Fig. 7. Surface streamline analysis
and composite radar echoes
at 1200Z on 6 June 1977
showing thunderstorms
anchored along the southwest
coast of Taiwan.

18 120 122°E

: {

O Lo

: 22°N
22 /.-//’<7\I
18 ' 120 122
Bl 8 B LR s MERRIRAHNEAAANR
18C0Z »
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1800Z, 6 June 1977.
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Fig 9. Surface streamline analysis
and composite radar echoes
at 00COZ on 7 June 1977
stowing new thunderstorm
cells forming over the
southern part of the Taiwan
Straits with heavy
thunderstorms at Tainan.
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Fig. 10, Surface streamline analysis
and composite radar echoes
at 0900Z on 7 June 1977 show
the growing size of the meso-
anticyclone over Taiwan and
all thunderstorm’cells are in
the decaying stage.
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Fig. 11,

Surface streamline analysis
and radar echoes observed
at Kao-hsiung at 03C0Z on
8 June 1977 showing cumulus
congestus forming over the
Central Mountain Range.
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Fig. 12,

Surface streamline analysis
and radar echoes observed
at Kao-hsiung at 0600Z on 8
June 1977 showing a number
of thunderstorm cells over
the Central Mountain Range
and a cloud-cluster with
multithunderstorm cells in
the Taiwan Straits.
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Fig. 14, Circulation within and

without a thunderstorm cell.
(a) Newton Model, (b) a modi-
fied model for the southwest
flow with a strong westerly
at the “gradient level” and
weak westerly at the upper
tropospheric region.

Fig. 15, Rawinsondes at Makung on
6 June 1977, 0000Z, prior to
the occurence of thunder-
storms, temperature depicted
by fine solid line, dew-point
by dotted line; 1200Z at the
time of thunderstorms,
temperature, depicted by
dash-dotted line and dew-
point by dash-double-dotted
line.
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Meso-scale Weather Analysis and Forecasting during
the Plum-rain Season in the Taiwan Area

Griffith C. Y. Wang

National Taiwan University

ABSTRACT

During the transit season from spring to summer the polar front moves back
and forth over South China with frequent rainshowers or thunderstorms in the
Taiwan area. Intense thundery rainshowers with a 24-hour rainfall over 100mm are
at times associated with minor waves forming along the quasi-stationary front or
within a strong southwest flow. In this season and summer pressure gradients are
flat over Taiwan. The method of surface streamline analysis is highly recommended
to replace the pressure analysis. The former one can indicate certain peculiarities
not easily discernible from pressure patterns. Based on charts of surface streamline
analysis the following phenomena are discussed:

1. ‘Meso-scale anticyclone and cyclone

In the southwest flow, due to the blocking effect of the Central Mountain
Range, a mesocyclone is normally observed over the area off-shore of Taitung, along
the eastern coast of Taiwan; while a meso-anticyclone is located over the Central
Taiwan. The intensity of the “Taiwan Meso-anticyclone” is highly important to
thunderstorm activities over Taiwan.

2. Locations of the CB formation are separated into 3 categories:

(1) Along the windward side of the Central Mountain Range,

(2) Along the quasi-stationary polar front, and

(3) In the area of convergence of the southwest flow. The life of this type of
CBs is much longer than any other types.

3. In the southwest flow the circulation within and without a CB is different from
Newton’s model (1963), which is applicable to CBs forming in the area of strong
westerly winds aloft (over 25,000ft). The CB model in the southwest flow is presented
herein.

4. Westerly trough at 500mb is the triggering mechanism that provides sufficient
ventilation for CBs to prolong the life of a sufficiently large and vigorous system.

5. Finally a 850mb height-time continuity chart is recommended for weather
forecasting. In this chart the pressure wave is clearly shown by daily 850mb heights.
Whenever the current height is below the climatological mean value, both the frontal
activity and weather within the southwesterly flow are much active than any other
times except at Taipei, where heavy afternoon (thermal) thunderstorms frequently
occur at the stage of pressure increase from low to high and the current 850mb
height is higher than the corresponding climatological mean value.



