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Properties of Local Heavy Rainfall on the Southeast Slope
of Orofure Mountain Range in the Iburi- District,
Hokkaido, Japan, (II)
— Simultaneous Observations of the Size Distribution
of Rain Drops at Two Raingauge Stations —

By Takafumi Konno, Katsuhiro KikucHi
Department of Geophysics, Faculty of Science, Hokkaido University

and Katsuji WAKAHARA and Kazufumi SUZUKI
Forecast Division, Technical Department,
Sapporo District Meteorological Observatory
(Received August 7, 1980)

Simultaneous observations of the size distribution of rain drops at raingauge stations of the
seaside region (S-11 : Shiraoi) and mountainous region (S-13 : Morino) on southeast slope of
Orofure mountain range in the Iburi district, Hokkaido were carried out from August 24 to
September 5, 1979. During the period, we observed three different types of heavy rainfalls.

As a result, in the case of convective type of orographic rainfall on the September 2,1979
precipitating rain drops from the upper clouds as a part of a large disturbance of the synoptic
scale interrelated cloud physically with rain drops precipitating from the lower clouds formed
by upglide motion along the southeast slope of the Orofure Mountain Range and size distri-
bution of rain drops observed at both raingauge stations changed from a Marshall-Palmer
distribution into a bimodal distribution. Further, it showed that the interaction decreased
differences between rainfall amount observed in the mountainous and seaside regions. The
result coincided with observational results and numerical experiments reported in the previous
paper (Konno and Kikuchi, 1980).

On the other hand, in the case of sQaSide of rainfall on the September 5, 1979, size distri-
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butions of rain drops observed at both stations showed a Marshall-Palmer distribusion
throughout the rainfall period. Therefore, it was not thought a muiti-layered cloud model
introduced as a rainfall mechanism of convective type of orographic rainfalls. It was concluded
that the difference between rainfall amount observed at both stations did not depend on the
orographic effect but a large disturbance in the situation of the synoptic scale.
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Fig. 1. Raingauge observation points. @ : Supported by Hokkaido University, O : Sup-
ported by J. M. A. (AMeDAS), ©: Supported by Hokkaido Government and
Hokkaido Regional Forestry Office. B-71 : Tomakomai Weather Station, B-77 :
Muroran Local Meteorological Observatory.
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Fig.3. Horizontal distribution of equivalent potential temperature at 850 mb on Sep-
tember 1~2, 1979. Shaded : Humid area (Ta—Td < 3°C at 850 mb).
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Fig. 4. Time cross section from 2100 September 1 to 0900

September 3, 1979 at Sapporo.
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Fig.5. Radar echo sketch by Hakodate, Fig.6. Radar echo sketch by Hakodate,
Sapporo and Kushiro radars on 0900 Sapporo and Kushiro radars on 1200

Septémber 2, 1979. September 2, 1979.
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Fig.7. Distribution of rainfall amount by AMeDAS on September 2, 1979.
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Fig. 8. Distribution of rainfall amount by

mesoscale observation points in Orofure
Mountain Range on September 2, 1979.
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Fig.9. Time changes of 20 min rainfall intensity at Takeura (T), Hagino (H) and
Shiraoi (S) lines on September 2, 1979.
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Fig. 10. Time changes of rainfall intensity of each rain drop diameter on September 2,
1979. S—11 : Shiraci, S—13 : Morino.
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Fig.11. A typical example of the size
distribution of rain drops. (Marshall-
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Fig.12. A typical example of the size
distribution of rain drops. (Bi-modal
distribution).
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Fig. 14. Time changes of 20 min rainfall intensity and
the ratio. S—11 : Shiraoi, S—13 : Morino.

Fig. 15. Radar photograph by Sapporo radar on 1625
September 2, 1979.

Fg.16. Radar photograph by Sapporo radar on 1245
September 2, 1979.
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Fig. 17. Surface weather map on 2100
September 4, 1979.  Shaded : cloud
areas.
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Fig. 18, Surface weather map on 0900
September 5, 1979.  Shaded : cloud
areas.
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Fig.20. Time cross section of equivalent
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Fig. 21. Distribution of rainfall amount by AMeDAS on

September 5, 1979.



tEEA o7 VILRERMEOBERYE () —FREMES O S8R— 33

Fu7VIRTANLZEHLZZ5H
09 B O TR B 10~20 / v F TR
My —E L% <, HEEDRERIZ T
TEGZVKETHEZ ML, ZOK
Mild, RPEEICLB2HNDTHSL ),
Fig. 20 (2 850 mb iz BT 2 LB
&, 700 mb Hiz BT 3 B o W IE
RTHd,9 H 30 098D 5HFLIR & Fk
HORIZAZ#H L T 72 Bl (FE LB AL
310~340°K) i, 4 H 21 8|23 iR81K
AENILLIZE - T, LD BT
306K 5 319K iz, F 725 H 09 iz
1%, 329K & B8z FH L ¢, kiR
TriendmkERL), ol K
CACHE T IR RAEL Ty
72, F72, 4 B 218213 40N {5k
fZi L TW 2RI BB b DEIRAL
DIBEERWAFIE L TREL L
), ALHEERE S TR RIEE AE RIS
T2l BT TS, 2k
LB o TolBE SR ORNE
ARz Fig. 21 1Icm&nsd L5, #
ORI THIROEB & —HL TH Y, FLEHFEREDI—2AH58200km L TH -
2. —F, IR E A 7L LR AP LML T, T3—C VOB A TAS &, Fig. 22107 F
5z, 58 03KEICERYEBMETRMICED LN I—F, ZO%06KEE TR»T H=E
LT B, LA E A S FALHIZ 30~40km/hr TREL T2, THHNDT A2k > T
L7z oL B, BiEIcEET A0 T, 1~ 2mm/hr MO H T, 10~15mm/hr o)
SEEE Lo Tz, FHUCH LT, 2 OREMEIEFERAENILEMOFER L HRERIC &
54L0T, FHx3— v 70314000 miz 3% L (Fig. 18), 4 ~ 8mm/hr DM OH T, 20~30
mm/hr & BOBMBEC L 2BEMICEL Thre ) #Hir - 7z,

Pt azl oIz, 197949 HS5 BORIRM G % &6, LiE&ickmEs 26 LK
K, dLiENHEICIEm L T 2 KWRTHYY, SR 125 < ThoEFEKAENIL LE & bIZESR
fEL7-z e, FRBHERAELLZED, KAER TR CLEARZHASE, POADHEDKHE
BAMFETAHEEL R ETHD. T, A7V IUIRMNE TORMOMEREIC & 5 KW
12, ERALLAZBBOLE LIS TRELZLDTHY, H2 OBMEHC & 5 KMIIMESREILRE

Fig. 22, Time sequence of radar echo from
0300 to 1000 September 5, 1979.



34 OB O oxX-% O OB OL-F K OB -8 K f1og

ol
F S-11
15
Siof-
2
Er ”
£ [ 7\
~ 5 ’
= [ 7N
b < \
5 0— A:f—l—--\:?_'bgd(:l?—z\‘{ ] el
o
Z
LT
= |
[ [N
Z | s-13 ,\ ' ‘\ = === 0=~1mm{diameter)
o n I —-—1-2mm
L R ! \ — 2~3mm
C r ‘\ —_— 3e4mm
sk
r Y
R /0
0— el T e 2 D e SN - i
0 1 2 3 12

Sept.5,1979
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