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Fig. 1. The amount of dairy precipitation in mm for 24, 25, 26 and 27 July 1961.
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Fig. 2. Surface and upper weather maps. (The dashed lines indicate the mixing ratio.)
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Surface and upper weather maps. (The dashed lines indicate the mixing ratio.)
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(a) Surface weather map for 0900 JST 25 July I961. (c) 850mb weather map for 2100 JST 25 July 1961
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(b) Surface weather map for 2100 JST 25 July 1961, (d) 700mb weather map for 2100 JST 25 July 196].
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(e) 500mb weather map tor 2100 JST 25 July 1961.
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Fig. 4. Surface and upper weather maps. (The dashed lines indicate the mixing ratio.)
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(a) Surface weather map tor 0900 JST 26 July 1961. -(c) 850mb weathev map for 2100 JST 26 July (961
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(b) Surface weather map for 2100 JST 26 July 1961, (d) 700mb weather map for 2100 JST 26 July [96I.
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(e) 500mb weather map for 2100 JST 26 July 961.
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Fig. 5. Surface and upper weather maps. (The dashed lines indicate the mixing ratio.)
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(b) Surface weather map for 2100 JST 27 July 1961. (d) 700mb weather map tor 2100 JST 27 July 1961.
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(e) 500mb weather map for 2100 JST 27 July 1961.
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Fig. 6. Surface and upper weather maps. (The dashed lines indicate the mixing ratio.)
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Fig. 7. Vertical distributions of the mixing ratio. (23 July)
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Fig. 16.

Showalter’s stability index patterns from 0900 JST 23 to 2100 JST 25 July 1961.
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(a) Time: 1241 JST Range: 8miles, 6: 0° (d) T:1259 JST R:8, 0:5°

(e} T:1305JST R:8, 9:1°

(¢) T:12586 JST R:8, 0:0° (f) T:1309 JST R:8, 6:0°
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Fig. 18. Examples of radar echo around Tomakomai.
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Fig. 19. Movement of echo and vertical distribution of upper wind.
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1. A Case Study of the Local Heavy Rainfall
in Southwestern Hokkaido during the
Period from 24 to 26 July 1961

By Katsuhiro KIKUCHI and Kenji ISHIZAKI

(Department of Geophysics, Faculty of Science, Hokkaido University)

During the period from 24 to 26 July 1961, a local heavy rainfall occurred in the south-
western part of Hokkaido. In this paper, the authors offered a detailed analysis of some
meteorological conditions during the time of this rainfall separately under the following
8 headings.

I. Introduction
II. Large-scale weather map analysis and horizontal distribution of mixing ratio

III. Vertical distribution of mixing ratio
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IV. Meso-scale weather map analysis and distribution of amount of 3~hourly pre-
cipitation

V. Upper wind analysis

VI. Showalter’s stability index analysis

VII. Photographic analysis of the radar echo

VIII. Considerations and conclusions

Briefly stated the results of the detailed analysis under the above headings are such
as follows,

(1) The largescale weather maps for all Japan showed such a typical feature as the
meridional oscillation of the stationary front over the area of Hokkaido.

Some small depressions traveled along this front continuously from the west to the
east. On the other hand, at the same time, there was a strong high in the Pacific Ocean,
from which humid and warm air was supplied to the stationary front. Furthermore, a
tropical depression was moving slowly northward over the Sea of Japan and coming nearer
to Hokkaido. It will be reasonable to consider that the continued heavy rainfall was due
to these conditions.

(2) As well as in many cases of the local heavy rainfall which occurred in Japan,
the existence of a wet tongue in the lower atmosphere is confirmed in this case from the
analysis of horizontal and vertical mixing ratios. Particularly, the value of the mixing
ratio at the altitude of 700 mb over southwestern Hokkaido was more than 10 g/kg the
same as that over the district of KyGsht. It seems probable, therefore, that humid air in
a dome shape was located over the rainfall area. Such situation did not change through
the period of the rainfall. .

(3) Meso-scale weather map analysis showed such a typical wave pattern of iso-bars
that a front was located along the west side of the central range of mountains in Hokkaido,
where heavy rainfall was also observed. A study on the relation between such pattern
and the rainfall is now being made by the authors.

(4) As suggested by many workers, the existence of a low-level jet stream during the
period of the rainfall was found from the analysis of the vertical distribution of the upper
level wind velocity. Its altitude was between 800 mb and 600 mb, the maximum wind speed
being 40 knots. The main effects of such low-level jet stream as respects occurrence of
heavy rainfall are considered to be horizontal divergence and vapour supply.

(5) From analysis of Showalter’s stability index, it was concluded that such an index
is not suitable for study on the rainfall in this case, since the mechanism of rainfall in
this case is different from that of a thunderstorm.

(6) From analyses of the radar echo, the mixing ratio and the altitude of the low-level
jet stream, the altitude of the rain cloud was estimated as about 3.5 km, the direction of
their movement being from west to southwest at the speed of 35 knots.



