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An Analysis of Heavy Rainfall of June 12, 1972

Ming-tung Hsu, Cheng-kai Chen

Abstract

A considerable amount of rainfall was observed in the western
central part of Taiwan from June 12 to 13, 1972 when 'a tropical depres-
sion invaded Taiwan region. By using all available synoptic and radar
echoes’ data, a2 dynamical analysis of the heavy rainfall was made, and
the following conclusions were obtained.

1. The maximum total amount of rainfall of 695mm, from June 12
to 13, was observed at Alishan. This amount is just next to the August
7, 1959 which is the maximum record in Taiwan since 1897, and the
intensity of rainfall of the former was comparable to the latter.

2. According to synoptic analysis, the heavy rainfall was brought
by the extremely unstable southwestern current associated with the
tropical depression originated at Tonking Bay a couple of days before.
Rainfall cell moved northwards from Hengchung, and its velocity was
about 17km/hr. :

3. Based on the upper air observation at Tunkong, it was obvious
that the very warm and humid southwestern current had invaded since
June 10. Computation of Showalter’s Index also showed the movement
of unstable area. These two facts can be used for the heavy rainfall
prediction.

4. Radar echoes correlate to the heavy rainfall area very well, as
shown in the figures, therefore without doubt this is one of the most
effective methods of forecasting the movement of rainfall cell.

6. Computation of water vapour transport showed that in cases the
precipitation within -the radii of 30km, 70km, and 120km, the computed
values are larger than the observed values by a factor of about seven,
while” within the radii of 150km and 200km, both values are relatively
close.

6. From the night of June 11, there existed a comvergence area in
the western Taiwan, and continued to the night of June 13. It can be
seen that the larger the convergence the heavier the rainfall, and the
time of occurrence of the largest value of convergence coincided to the
time of maximum rainfall.

7. Computation of vorticity showed that a weak vortex appeared in
the western Tajwan during the heavy rainfall. Its height was only 1500m,
therefore it was impossible to cross the Cenntral moutain range and
dissipated gradually in the vicinity of Taichung.

8. By computing the vertical velocity, it was clear that upper motion
took place from the night of June 11 unti] the night of June 13.
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Table 1 Maximum total 24hr precipitation during 12-13 June, 1972
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Table 2 Maximum total 24hr precipitation during 12-13 June, 1972.
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Table 8 The total amounts of rainfall of 12-13 June, 1972 and 7T-8 August 1959.
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Table 4 The maximum 1 hour precipitation of 12-13 June, 1972:
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minutes on 12 June, 1972, i ) recipitation time on 12 June, 1972,
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Table b The precipitation from 22 LST 12 June to 02 LST 13 June, 1972
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Table 6 Transport of water vapor at Tungkong from 10 to 14 June, 1972.
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Table 9 The divergence and vorticity of Taiwan area from 11 to 13 June, 1972.
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850 05| 02| 04| 34| 44| 35|08 | 03 | 02! 03| -02]| -02
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Table 10 The divergence of 1000mb in Taiwan area from

21 LST 12 June to 07 LST 13 June, 1972
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Fig. 22. The divergence and vorticity of Taiwan area from 20 LST 11 June to 20 LST 12 June, 1972
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Table 12(A) Airlogical data at Tungkong (11, June 1972)
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Table 12(B) Airlogical data at Tungkong (12 June 1972)
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