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A Case Study of Seaside Rainfall in the Iburi District, Hokkaido
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It is well known that there are five different distribution patterns in rainfall amount in
the Iburi District, Hokkaido and “seaside rainfall” in which the maximum peak of rainfall
amount is located in the seaside region. The seaside rainfall was observed during the period
of radar observation in the Iburi District to clarify the structure and formation of rain clouds.
It was shown by the observation of rain drop-size distribution that the formation of large rain
drops contributed to the rainfall. ’

Based on the radar observations during the period of seaside rainfall, it was shown that
seaside rainfall was formed through the process in which echo cells developed rapidly on the
southeast slope after crossing over the ridge of Orofure Mountain Range. Considering the
wind direction in the Iburi District, the formation is discussed as follows. When moist air
- masses are pushed onto the land by southeasterly winds from the sea, clouds are formed by
frictional convergence because of the discontinuity in the surface roughness. If under these
conditions band-shaped radar echoes approach the regions, their processes of rain formation
are activated by their modification, namely the interaction with low topographic clouds
because of the difference in their rain drop-size distribution. The result is that large rain
drops are formed and rainfall amount increases. By radar observation, this mechanism was
confirmed by the fact that low topographic clouds remained stationary in the seaside region
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when no band-shaped radar echoes passed over the region.
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Fig. 1. Observation area. The curving, chained lines represent
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Fig. 2. Time changes in hourly rainfall ( bar graph), 6-hour running
mean rainfall intensity (solid circle) and 6Rs (#) (open circle).
JORs (1) is calculated from 6-hour rainfall ( see text ).

8Rs(t)=2Re(t) —{Re(t—6hr) + Re(t+6hr)}, (1)
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Fig. 3. Time changes of the wind direction ( W. D. ) and wind speed ( W. S. ) at Tomakomai
and Shiraoi in the seaside region of the Iburi District.



AHmERRIR 5 12 B 5 dE R VERERY O AR 81

I &) % 12 RERORIbIE, A7 VIURERSE OB LIS BRI M, BEI2
B b FEOREEZEIC L Ro e, Fig 3135/ e AEIC BT 3R, EEROBELT
b5, BaERHH ML 47. 7 m Iz & - TEM, BUE & LI EREE L 2R R B/ T BaE
BRI L% A5 &, 29 H I8 RREZ 8512 L € 12 BRI ORI T2ILL Ty 2 0488H 5N
5. MHEBTIE, ANBER CRERELHLRLN T, BOBMECRERLIELY THLE
WAh S, INLOMEIN, BAMUIEBEE TR A WA HETLED LN,

LFED L YT ol mEEE RO
95, BOBMELZZ 2 Tld e ) HiT 5.
Z DR D RMIER &M » Fig. 4 T
bb. ZOFHFEORHIL, A7 L IlEk
RIS B TIEIRL ) LR
IZFERD B iR R <5 — 2 2R L
Rl ETHBD,

CZORMEOL -~ a—nfEh %
BT 5 &, &Ry ey — Aty
LERISE™EL > TWT, ZaH9UT
RFEMA~BEL 72, LrLl, Zomik
DV —F—LIa—%REL T bH2N
IS, B A DEFDBETHEITH L
# (Harimaya et al,, 1988) & (38557
DRI 7V INFREHEY L & 5 12 fHE)

-12 Line

Pacific Ocean $

0 10 km
———

1800, 29
~ 1000, 30

60 Aug. 1983

Fig. 4. Distribution of 16-hour rainfall amount from 18
JST 29 to 10 JST 30. The vertical distributions of
radar echoes were constructed on the S-12 line
through the observation point S-12.

L7z, ZNTERDBEKREDOHEN ) BIERANL 2O, ik a—nfBE NG - 72
BT EAT- 72, WHEEROMF L L TBMA H-25, A—-55% &Y, #RZHIcxsT 2RO
RFEE L TBMES—12, H-22 2 L o 72, SLICRKENEERE 2 AL 210, BHE S—

3

m

A

w
(=]

Rainfall Intensity

‘
x
|
»
o

mm
30 -

9 18 2] 0 3 6 9
29 30 Aug. 1983

Fig. 5. Time changes of 10-minute rainfall amount at the observation

points in the orographic and coastal areas.

Left part and right

part show orographic and coastal areas, respectively.
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Fig. 8. Time change of the vertical distribution of radar echoes. Contours are drawn for 15, 20
and 25 dB (z).



oINS 1 BT B R ERRR O FRT 85

LTHh5B.

ZoRTY, Fig 7 XIEEEIC 29 B 22 BF 50 50 ICBEANIC 220 ) ld 2 KoMK ER, e 7L
IWADRERRE T ) B2 THEMNEDEBUCA > TEEZ LD, ZDtk, BE&ES—120 1%,
AR TR b R L (23 BF 20 47H), 23 BF 40 ricidiE LICREIL 72, & X, 23K 20 0 LRR
I3 MNEIZ = a— (25 dB(2) #21%) 2 HEIERC FEL 72, X LICFD% (23 B 40 7L
) @RfhRiceiivwrao— (20dB(2)2E) #HE LT Tnre,

dB(z)
or

00—} R— ——pF— — — XA ——
" AN
W=k W XX Ho25

10I'vylllllll!lllTllllllIII

Radar Reflectivity Factor

10]ll!r!,f‘!lfl[lvllr,IIvlvr

22 23 0 1 2
29 30 Aug. 1983

Fig. 9. Time change of radar reflectivity factor at observation points
in orographic and coastal areas. O mark and X mark show the
observation points in coastal and orographic areas, respectively.

L ICEMIC LG s R THL a—DHR L KL 20h Fig. 9 THh b, ZHOKTHE, #
REORERA S L LTS—12 & H-22, WEBELTH-25 & A-55%2& Y, ZNENTH
L — ¥~ RATRENRMELERL T b, 22T FEN T a—-RETHEMEIL, ¥ 3° 7 PPI
Hp s, ZBMEEZF0ET 3 X3 kmOFROP TR d KEFBENKE MEZHRALZ. 2
DR & HH 7 & 510, WHEINC I8 L TR T, & 030 HBE 2R 23— 2R
MHEELET 2w ) Zenbh b,

V. & =

Higiov —F—@tic k5 X, Ta—3A o7 vIWREEZ QRERCEIE L 2BICRD 72
L7cZ EATRENS, 2O L3RR THRAEIZET DAREV TE TV I LE2EKRT 5.
ZORREIC B A BRI, Fig. 3IREN TV B L ) ICHBRRICIZIZEANERA TH - /2,
SN EEEZLE, WS SRR EREL 2B, R BB RS QR TRENREL S
NT, EAEIICINEES TE T LR FEEL (Roeloffzen et al, 1986), M HENELFA T



86 RE —i - BEERE

B AHEED S B, -
ik —r—ra—poowmmse | 241IST 7
BET 2 UL —F—ERlic L 3 zgmg'w%%ﬂﬂ\
&, Fig 0\ RENTwB L) iciE ‘ )
BEERIC BB DR E A TR S 1L
Tl I Ehbh b,
ZDENEIIIEEE R L 2 Oh
Fig. 11 Tk 3., ZORIZ, L—F—
Ta—REBERELFLICL TIE
12.5kmOEFFCY LT, 10
SRR LN TH S, WA
5, WIEEI BRI NT

WHRENTWT, FEETLE  Fig. 10. PPI radar echo pattern over the Iburi District
- R hen no band-shaped radar echoes passed over the
N I 3D 7 w
AL DRI BN TR RLNG region. Contours are drawn for 15 and 20 dB (z).
Irolzl by b, FTnESL,

1 PPI 3°

Tomakomai

Shiraoi

Noboribetsu — K %
€ g ° O o
] | . _IR P Yan [
Muroran —
T I T I T T ' T T l
2100 2130 2200 2230

29 Aug, 1983

Fig. 11. Time variations in radar echoes over the coast of the Iburi District when no
band-shaped radar echoes passed over the region. Contours are drawn for 15, 20
and 25 dB (z).
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