HOKKAIDO UNIVERSITY

Title JtiEE P FE R SRR O T
Author (s) BEER, #X4; HARIMAYA, Toshio; Zgith, R43L fth
Citation LiEBE Rk YIBFFRERS, 53, 49-59
Issue Date 1990-03-15
DOI https://doi.org/10.14943/gbhu. 53. 49
Doc URL https://hdl. handle.net/2115/14208
Type departmental bulletin paper
File Information 53 p49-59. pdf

kaido
wo¥ U"/Ls

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




AL E A SER Y A S
Geophysical Bulletin Hokkaido University, Sapporo, Japan
No. 53, March 1990, p. 49—59.

e E AR SRR D AR

BEERELE - F Bl

JLHRE R E AR IR YR S
(19894 11 A 1 HZH)

Analyses of the Heavy Rainfalls in the Middle Western Part of Hokkaido

Toshio HARIMAYA and Katsuhiro KIKUCHI
Department of Geophysics, Faculty of Science, Hokkaido University
( Received November 1, 1989 )

A heavy rainfall occurred in the middle western part of Hokkaido from 24 to 27 of
August 1988 and caused considerable damage in the Rumoi river and Uryu river basins.
Analyses were made on the rainfall amount, radar echoes and wind in order to clarify the
formation mechanism of heavy rainfall.

Rainfall amount of more than 200 mm in 4 days was concentrated in a narrow elliptical
area of about 65 km as the major axis. The value of 408 mm in total rainfall amount was
recorded in Numata which is situated in the center of the narrow elliptical area. Based on
the detailed analysis of rainfall amount, the formation process of this heavy rainfall was
considered to be as follows. Many rainfall cells travelled along the stationary front in a
direction of the prevailing wind at middle level and developed in the vicinity of Numata. As
a result, the heavy rainfall was concentrated in the vicinity of Numata. These movements
and developments of rainfall cells were shown by the result of radar analysis, likewise.

The heavy rainfall occurred in pressure trough. Warm and moist air due to a tropical
cyclone flowed in a northerly direction in the pressure trough. As a result, a thick condi-
tional unstable layer was formed in the middle western part of Hokkaido. On the other
hand, the convergence field was formed there by northerly winds in the northern ares and
southerly winds in the southern area. It is considered that the heavy rainfall was formed there
when rainfall cells travelled through such an active convective area and developed.
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Fig.2. Distribution of the total amount of rainfall from 24 to 27 of
August 1988.
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Fig. 3. Distribution of 8-hour rainfall amont
from 2100 JST 25 to 0500 JST 26 of August
1988. SR (¢) analysis is made along the line ‘
A.
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Fig.4. Movement of radar echoes observed at Sapporo. Contour of radar
echo intensity is drawn for 1~4mm/h.
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Fig.5. Time variations in the hourly rainfall amounts at observation points along the line A.
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Fig. 6. Time variations in the 20-minute rainfall amounts at
observation points along the line A. Based on the ananlysis
in Fig.7, the peaks of rainfall amont were entitled.
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Fig.7. Time-space cross section of oR () along the line A.
Shaded areas show places with a negative 6R (8).
Contours in the area of positive dR (¢) are drown for 0, 3, 15mm/20min.
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Fig. 8. Relation between the time variations of the hourly rainfall amounts
at observation points along the line A and the movement of each rainfall
cell. Thick traces of rainfall cells show parts with the rainfall amounts of
more than 10mm/20min.
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Fig.9. Composite sketch of PPI radar echo patterns observed at
Sapporo, Hakodate and Kushiro at 2200 JST 25 August 1988.
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Fig.10. Time variations in the radar echoes over the line A.
Contours are drawn for 1 ~ 4 and 4 ~16 mm/h.
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Fig.11. Vertical distributions of wind at
Sapporo at 1500 JST and 2100 JST on
25, and at 0300 JST and 0900 JST on 26
August 1988.
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Fig.12. Horizontal distributions of sur-
face wind in the western part of
Hokkaido at 2400 JST 25 August 1988.
Each barb is 1 m/s and each flag is 5m/
s. Besides, rainfall area is shown by the
contour with 50mmy/8h.
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