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Analyses of the Heavy Rainfall in Hokkaido Island in
the Early Part of August, 1981 (1)

—— Fine Structure and Formation of the Heavy Rainfall —

By Toshio HARIMAYA and Katsuhiro KIKUCHI
Department of Geophysics, Faculty of Science,
Hokkaido University
( Received March 18, 1983)

A heavy rainfall occurred in Hokkaido Island on 3~6 August 1981 and caused
considerable damage. A study was made on the type and process of formation of this heavy
rainfall, paying special attention to the concentration degree of rainfall amount in space and
time.

More than 70% of total amount of rainfall was recorded on 4 August in the Sorachi
District, in which more than 250mm was concentrated in a narrow stripe of about 10km in
width and 50km in length. Based on the detailed analyses of rainfall intensity and PPI radar
echo patterns added with the horizontal and vertical distributions of wind, the process of
formation of this heavy rainfall was considered as follows. Clouds which were formed over
the area to the south of Hokkaido Island moved in a direction of the prevailing wind at
middle level. On this occasion, only the clouds moved on the narrow horizontal convergence
zone on the eastern edge of the cloud area developed to the rainfall cells shown by the
analysis of rainfall intensity. On the PPI radar echo patterns, these rainfall cells corre-
sponded to the cellular strong echoes in the eastern edge of radar echo band and they
formed a line to the south of Hokkaido Island. These six to eight rainfall cells moved in the
north-northeastern direction on the same line with 60 to 70km/hr at a speed between 1200 and
1800 JST on 4 August and developed in the limited area on the line. As a result, the heavy
rainfall was concentrated in the narrow area.
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Fig.1. Distribution of the total amount of rainfall from 3 August to 6 August
1981 and Distribution of rainfall amount on 4 August 1981.
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Fig. 2. Time variation of hourly rainfall amount at Iwamizawa.
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Fig.5. Time-space cross section of 8R(#) along Tomakomai to Horokanai
line. Stippled areas show parts with negative dR(¢). Contours in the
area of positive ¢R(?) are drawn for 0, 3 and 15 mm/20 min.
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Fig.7. Time variations of PPI radar echo patterns stronger than moderate echo
(rainfall intensity stronger than 4 mm/hr) at Sapporo.
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V. % = Fig.8. Composite sketch of PPI radar echo patterns
observed at Sapporo, Hakodate and Kushiro at
MBANLV —F—z 20— R 1500 JST on 4 August 1981 (after Sapporo District
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Fig.9. Vertical distributions of wind at Sapporo,
Wakkanai and Nemuro at 0900, 1500 and 2100
JST on 4 August 1981.
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Fig.10. Horizontal distributions of surface wind in the central part of
Hokkaido at 1300, 1400, 1500 and 1600 JST on 4 August 1981.

—H L Tz,

W EROTF— 213 LRSS Lk wo T, ERCOWTIFERICE b2 LT, L2L,
B ORI M EAE T W b 2 b &, LiBlEOmE TRELED, PREA L =L T
JALEET 20 ON T, FORBOKCIFE L BLENAHSFFHICRIEEL 2. TOHR,
L —F—ra—RUMED ORY) B tA LN L ) kMM AR E Nz, E2XORHL
N FDRAHER DI B B REE DK TRIRIC % > 20T, JERICZERMBNIC W HFRICRE
DHENTIRRIC U2 EEZ LN D,

U EOBE% D75 L RBSIC I, BV WAL O BIRIC B & fE S N2 FRRRIRD,
LHEE R HEHT L 7205 2 5 TEWREIES L 722 L RUPER 1251 & 518> L BROWAFICH
WHHDLH, LNREEZAT—NOBRICOWTHERIIBE 2| TAL ) FTETH 5.

V. ¥ & o

LB T, 198148 A3 HA 5 6 HizHl TRMH RN E, SuckfEL Lo LR
TN T FEo 224 « A1 - IR M Tid, 350 mm A & 400 mm D KFEAFRD By g



19814 8 A EadbimERMOBNT (1) —— RROBHMEE & B — 25

L7, 2L TEZDPLTH ZERRME T, 8 A 4 HICHE 10 km TR E 50 km OWAKD
gz 250 mm L ED RS- 72,

FRRSENFMAMNIC L - T, ZOFEMIE, ROBRE L BER L EEES 5 LR~
EOXIEBL, FORTINEBOBETRLLYHLBENRB CRAREBEELZDZLLZ
WEOERINLZErBoNnic k-,

IOEMOTEBIRL, KDL THhdEEZIN:, WERNT— I3 LT Lk
WOT, WEDRIICOWTIFMICIE b S %, L L, B b TS By B
Bentwied5e, LBEDEATRELLEXPERE —KL CRIEERET ZI2ONT, £
DEBDORANRIBE BLEDNDLDFEICRSFEEL 2, Z0HR, v —F—23—-RUWED
OR(M) BT CA LN & 5 HEMe PRI N, 20 b D 6 FH 5 §BOBEM LY, 60~70
km/hr K ETI3ZE R ELAJLAREL 72, 2 LTI b DR D, ZDOREDH BFFE
DX TRIRIC L - 20T, FFEEICEBICRCERICRESERTIRREG -T2 EEZ LN
5.

HEE ZOMRICHL), WRERAREICRRART — FONE, #EEICTHIZTHE F L.

ZZICEL TSV L EY, ZORN—ERL, CEHARAFREME S H R K ER TR
(No. 5602501) [BEFI 56 4 8 AIL#EERM K EICRIY 2 /RN (RKHE, LB R TFE,
B ON#ER) &> Ut b,

X R

L - BERRBE - BIREEA, 1982, RMOARFOFHEICET 2R, AR B R KSR
RHRHRAHEE WRREE B 7)), 1 -4

B - A RR . RHE - BARSE - (LFE - EEE - RAE)IMNFE, 1976, BN BT HIBH50 £ 8 Atk
DWW, XEEREMERFINME (ARKE), BH50 F8 ARKECHT 2RENEREKEE (R
KFE KEBEIE), 9—24,

ZEIRZ, 1977, BWMOREE R 5 —b b &7 BoKEEREO IS, KA, 24, 63—70.

HLIREX A RS, 1981, B 56 £ 8 A3 B~ 6 HALMEEMLIC S L RTRE SRS 12 512 L 2k, L% - %
- Py —F—xa2—4KK, 1-13.

STAFF MEMBERS, TOKYO UNIVERSITY, 1969. Precipitation bands of Typhoon Vera in 1959 (Part 1). J.
Meteor. Soc. Japan, 47, 298 — 309.

StarFF MEMBERS, ToKYo UNIVERSITY, 1970. Precipitation bands of Typhoon Vera in 1959 (Part II). /.
Meteor. Soc. Japan, 48, 103—117.

TAKEDA, T., 1981. Case study of the structure and formation of a heavy-rain band, Nat. Disast. Sci., 3, 40—
51.



