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Rainfall Properties Related to the Occurrence of
Mudflows at Mt. Usu in Hokkaido (II)

— Rainfall Intensity —
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BHTEIT 0> koo HERIUDOREN IeBNE CH AR EOENE U-42 (Fig. 1 28) coffy
Huvs &, 206463, 80mm PLEDOFEDOS - 70 —F L 50mm DLTFOWE O 7L — g aivic,
WROL 27— 7R3 Fdb - 1ed’, TORENLGIE LT, 1981458 A 22 [ ~23 [ MWLM %
Fig. 1 k. COMFc, MEKHEE L 4848 Fig 1 o @) olsofic, S8, i
BEEW-AARGZERT, FEIRREMEAIE, RTINS L OS5, bR BT, JEkBREER R
PP SRR, T X AR R R Ui, & oMo &SI, 22 ik A AR b B ER
JEZ D THE S FH bR - RN A Y, HiFROEIIERL Uk, 23 Bt kB el o R/ 15 B3
CHECIEEL, EAVERREI LI, ChbORBRROD & TOMNITH S, HHILALOFRIMIL,
BHUDHM TR, R EE Lo TWw5, COMRSMCHETS X 5, FHRRILHACER O KT
vt » CRBB LT R R Ui,
ROV T — 78 3Hh -7, TOREM P& LC, 198147 § 21 H OBMES MR % Fig. 2
ViR, C O, HIRTITR IR OB LT L, At BB IWEGAA » T E I fosbic KA D IRTE
ﬂ%%imkottkmlb%ﬂfﬁéoH%M%QGmﬁﬁﬁm,k%&mwkbfm,m@#%%ﬁﬁﬁ
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Fig. 3. Time changes of 1-hour-rainfall-amount at observation point U-42.
These groups are more than 80 mm in the total rainfall amount.
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W% T8 o TNT, FERIBEEOLRBEOHEA L D E O X 5% Ios T b, EIoBRITELEEMC
A5 &, Elcdin, H, db, BEHlcehThE 0035 -t LWL, dLMlE & ELE o
HE Lk, FORBYRHE TR ECRLTHb,

HEDOE 7 — T DERFROHFCOWT, Fig. 2 TRIRCOHAHBIAGLLE © 83 5 U-42 ©
o 1 IR E ORMIZ L% Fig. 3 word, 19804 8 H 28 A ~31 H oy, MR LItESEO M
T, 28 {31 H ¥ CHIREICHE bR b O TH B, BILE U-42 Tik, BTES80mm TH Y, KK
RIEAEY 110 mm/hr Th e, 19814E 8 H 3 H~6 H OFI, FifRoER & £oB0B/R 12 B 0fEmic &
LN THD, MREL 1840 mm TH v, WREE 10 mm/hr LLEASED D, £0 5 bLORKMERMRE R
220 mm/hr TdH o1z, 198148 [ 21 {~24 HOFNE, KRB 15 B2NEELEY RN Ltz Ledlis - T -
RbDOTHD, MFES 415 mm Th o, WHEE 10 mm/hr LLEASED D, T0 5 LORAEFRET
195 mm/hr TH o fee FEOS U 70— 7 CORERIEEEIRAR T 20 mm/hr BEEC, 4« O TR B
15 mm/hr LLEZ 1B, £ <Th 2@ L - Tuislo,
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Fig. 4. Same as Fig. 3 except for groups under 50 mm
in the total rainfall amount.
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=0, WP SN =TT, EORBOMIRE TH - leh b m b i, W EhZhofiic
DT LI R ORI BRI B R Lic. Th b Fig 4 Wiy, Mos 5 713 10 i TH 0, %
B ITBENR CH B, ThEhOMEE, ZEMOR & AMORIID B 0t - ik T 5,

1980427 B 23 | ~24 | Oflix, HERIRHROFBENITE < 78 » 8%,  CRIBERSE RO S b, kK
DIRFEP AL B GHEO L LTl oo b DTH B, B 400 mm TH v, BAMFEER 155 mm/hr ©
Hofz, 19804E 10 A 21 A O fed, BRERHEO T RICH - TARKUT O MM T » 2 b D CTh %, BT 335
mm TH h, FAMRMEL 215 mm/hr TH o7, 1981427 A 21 A o@hy, HERTATHAHLIE OB L
BTL, rbiltwEBENAY, KEOREPALEC -7l L0t B30 THD, M 47.5 mm ¢
HY, RREWHEBE 205 mm/hr CTh ofc, W7/ A~ FHEBELTRS E, BRSOV, ROl
W= TRFROS SN — 7D 15 b Y2 BETH AN, MBI OWCRIUE, FRERDHICTE
BOHC /A —-TREER T LD LFA UBEOMEIDLDOMNE TR T 5, SO LK, BRI DTS
HE L, K s R M b e fth & 7 %,

SETE, 1 AFOBMAC O TARTE R, BFEEOR RS EORBEDER V& » T b
TH B, Fig 2 CRFESMRAE S 1981457 A 21 {0 Bk 1R ES MR % Fig. 5 oo
To BRRSEES 20 mm/hr LI & & A, BIE U-42 0% 0 Obils b ECHIRICIED 5 T b 2 & o
Bo EICOMNTRESAT -2 % — 3, Fig. 2 WRENIBEEDSH 5 — v EF LTV 5,

1. EEFREDRE
HIAS CHl ~Fe & 5, RIRRAE DA & U CIRERE S BB &fE L 7B DT, KIS L OB R~

Fig. 5. Distribution of the daily maximum l-hour-rainfall- amount on 21 July 1981,
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Table 1. Monthly maximum l-hour-rainfall amounts
at U-42 and Ususan.

U-42
; May J Jun. i Jul 1 Aug. f Sep. Oct. )
1980 165 mm i 11.0 6.0 215
1981 |  40mm | 125 ? 205 | 220 9.0 75
[ ! !
Ususan
B ‘ May ; Jun. f Jul. ! Aug. ; Sep. g Oct. )
1971 7 mm 8 17 5
1972 6 mm 13 ‘ 9
1973 9 mm % 13 11
1974 6 mm 9 5 20 " 12
1975 5mm 12 o 14 4
1976 6mm | 7 6 11 9
1977 9 mm 8 14 3
1978 7 mm 5 " 10 14 4 9
1979 7 mm 12 16 ? 9 8
1980 10 mm 11 5 7 29
1981 | gmm 24 18 4 6
| i

fzo Fig. 5 WWRER TV EME U-42 LRI BT 5 ARk L BRR 0% Table 1 R4, U-42
CIRWTHL, BRI 2 R T H B0, BAMED 220 mm/hr TH Y, 20 mm/hr L EMR 3 EH - o, B
B2 L 0 ROEBRILITE, B&AMHES 35 mm/hr ThH Y, 20 mm/hr LLERSEIH > 7 & BEFBEOK X
WEIE 8 BRER LTV Z LA LRS,

HERBEEE OBBIR b o L PSS W, MBS OER CERRAE Ve ¢ RIE gL
< OB O RV IEEN O H 2 BT ESE BHRLU»LH 27 km B T b)) OBIRIEE - TM
¥i% U7z, Fig. 6 ¢ Hazen #CROABWOERA 1 EFREOMBHRE Y RT. SR 1939 408,
1981 4G, #AEH434EMICh %, = DHIMDRAMET, 51.3 mm/hr TH v, 24810 1[E 23 mm/hr BE OB
WHELDH D, 20 mm/hr 12 1551 1 AIRBERETE C L0305,

O EFAC, 105 RIREOHEE R I, Fig. b RS TWAEMME U-42 i3 8 &k
10 pREIF R D% Table 2 iR, U-42 wkiF 5B kMfrs, 11.0 mm/10 min TH », 10 mm/10 min [ k-
20 B o7, M5, BBt 5 EAME T, 16.0 mm/10 min T% b, 10 mm/10 min L Fi3 2 [BH - 12,
1 IR E 0K S ESEFR Le 8 Bicid, 105 MREOMMEMEOK & EARBHS L5N5,

1R B %S L ke, EWTREEONEEREE T, b EH LM L, Fig. 710
Hazen 3 TR B OFEEK 10 45 RETRE ORBRER YR, BAMEE, 187mm/l0min TH b, 2411
[E4% 9 mm/10 min BEDORRME N RETH T Ladbnb,
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Muroran 1939.~1981
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9989737, 56 610 20 3040 60 80100mm

Annual Maximum 1-Hour-Rainfall- Amount (x )

Fig. 6. Probability that an annual maximum l-hour-rainfall-
amount at Muroran is more than x.

Table 2. Monthly maximum 10-minutes-rainfall amounts
at U-42 and Nishiyamakawa.

U-42
May Jun. Jul. Aug. Sep. ; Oct.
i
3
1980 6.0 mm 3.0 3.0 75
1 1
1981 2.0 mm 35 11.0 7.0 25 11.0
Nishiyamakawa
May Jun. Jul. Aug. Sep. Oct.
4 2 7 1
1978 20 mm 8.0 10.5 7.0 4.0 16.0
9 4
1979 1.0 mm 3.0 4,0 6.0 8.0 45
6
1980 25mm 4.5 45 20 25 7.5
7 3
1981 25 mm 3.0 7.0 8.5 3.0 3.0
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Muroran 19401381
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Fig. 7. Same as Fig. 6 except for an annual maximum
10-minutes-rainfall-amount.

1V. EFREOH ST

RERSC T, AERUEMCHEL S VR, RS TR ED X 5 RS & — v &b ik
LT~ Ta & & A, PERRICRREO S CIRERERE, 4= 7 vIl5R - MITLR O R AT N
BOLCIHEERERE, FRRUBICESTERRS D, ERT SO CHOL D - i i L Lol
T WCHBRILER, Tofld LG SHEBEIBEETAEB IS TELRVLORH -1,

MERER BT b R BT ik Bz, Ticdoh, B U-42 CHEK 1 IBRRES 10 mm/br X
RECHIZ, 19804 L 198140 2 FHOWEER 2 DIFCINT & LB > 7o ZOFT, 4 a7 VIR - 48
LR ORI MR EE DS X\ & & B35 B LTI —B % < T - o0 % O—FITh 5 1981
GE8 F 23 Hoo Ak 1 GRS i% Fig. 8 iRy, MM/ iciRE LaREs (@) ofie, %%
7O, ZofioiBE (OF) OFREER % My, PIEERHICE, 300 m & 500 m OEEH» FH T ILE
DR A — S8R TV Ch B, oo BRI ETRERESCTEITICE - v B, ERBREKE, b
y D EFDRBRECH T, & OMENNL, BRI BRNEELE AR Lz befit - ob D TH B,

FERILFNCER Lica, Fig 9 WAOM5 X 5 IKlEREEL T 5 K & 1dfsusy, BERUUALCRE
WHERHEHENH D, OB T /W, 0 2FM SE#RC 57, Fig. 9 OBRRIZITRICHL - ¢
MeotedbDThD, ZOFHREH L, FORER 125080 CoEMCESNAER Lo, TOKH
THERAFNAGRIFERT TG L, 1975 SELISROKE & 7o » 7o (BHufl, 1982),
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Fig. 8. A typical example of the distribution of daily maximum
1-hour-rainfall-amount by “Orographic rainfall”.

; Pacific Ocean j];

0 10km
A S—

3 Aug. 1981

Fig. 9. Same as Fig. 8 except for “Mt. Usu rainfall”.
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m Lake Toy
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~0
= . O
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40
\ 30 Pacific Ocean %
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0 10km
[
\
31 Aug. 1980 10 15mm/hr

Fig. 10.% Same as_Fig. 8 except for “Seaside rainfall”.

Pacific Ocean %

0 10km
—

23 Aug. 1981 8mm,/10min

Fig. 11. A typical example of the distribution of daily maximum
10-minutes-rainfall-amount by “Orographic rainfall”.
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o
4 { o :
3 Pacific Ocean %
0 10km
—_

3 Aug. 1981

Fig. 12. Same as Fig. 11 except for “Mt. Usu rainfall”.

PRI R X CERIEE D 5 B I EMTRENL, o 2EMI LEREZ 5. FOF% Fig. 10 iR
¥+, HEERRCREES S b, AROLEOINEF R » THRRBMEIPE Lo Tnh % — V&R
LTwb, 2O, BELEFEHCHHESECHESHERTHD Y, EENTF CRIRMT % h O RS
K& Te oz, #LTZOMAOE#H ECEERER TSR, *id/NTIOEREC X s RBEOHENS
Bk Uie (A53fl, 1981; $REBERMN, 1981), — 0 X 5, BEcA 1 BEREIRT R C 4 i e RTo6 R O Mg 3,
Higm STy Uik A RSB Otk S JRMI LT i,

gz, 10 43 FEIRR B C A PSR FR BRI O Ml At % 38~ e BR30,8 U-42 ¢ HIRK 10 47 [EF§ 43 5 mm/10 min
X Rk E %, 19804 & 1981 4 2 RO FFRER 2 LRV & 9 BID - 1o L O C, ILEEETRE A
581db -t OB ThHSH 19814F 8 F 23 H D HiK 10 5MMNES 1% Fig. 11 @iy, E s,
R - COBIEORRE BT d - oo & O OSSR R E OB & 5Tl <,

HERILBRIENZ 201 - Joo CO—HCH B 198148 7 3 H o Ak 105 ES % Fig. 12 wiit,
FREEL, FHRLUE ST H - 7. T O HOKEURIU L R R OMIREED & & A T, ©
D &5, HERK 10 SRR C AR MR OB, MRS CHE Ui BRI RO MR SRR L
Wiz,

WIS CO H R OMENHE & LT, RERREARERRE &% b o end, FERIHE O HfdF: &
LCiL, LBIDRTIEFeDichole, SO &3, HWETADME O EREREREE OS54 T HHILETD
ik 25 mm/day BEOWHA WS 2, BRBEORNLAB L, HEORLEMALERTHEDT, Zhigd
OEWARE LT LIk b EE2b05,

V. BIRXOME
RIFSC T, 1978425 1980 48 & T 34EMIC b1 » T D A EEDRhCEE S TR O ik ¢
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&= VEMHT Ui, & & TR E S 1981 450 B RTREA 28 I U CHIRNT Lico Z DOMEE, HFERUBE CRiE:
D2\ CIRFOIERE & LT RERIT O TR A TH 2 IRIRIENES, A5 . PR b-f b L T H i 25 mm
PEOTEEYRH L, ZO4EBCRWT3T b -7, FOMRFRL, Wl 1641, [LEEEW
B10M), ARRUMTELS B, Lo 7HCHh o, WESM 4 — vOREFE I TN ThoR L i1 i
A%, HBRLIME TR o R S DR IR R & AR - 7z,

ANBELE Y0 THIRINE L OLRE e LEBECHRL D - Be, FHUATC S THEDOE
LA, BRcEASRT, FHRUELZSE LICEBL bR HRIRIT & » TR s> T 5 &2 A
BRTEBH bt LT,

1981 4E424%, AR 2 OBFIF: 50 mm FREH 1 [ L BHTE 100 mm %2 26023, 8 3 H~5H& 8 A
228~23AD2EbD T, TOTREDE 2 FITE, FEHSCCORR LE S HEP RO, Tichb Fig. 1
ERERTVWARESHCLBWCRLRS Lok, FECKIT5EBAANLEL T, FHRLUEZSE LA
EXBRBRIC & » THIEPIEC - T 5 & APLRTR A5 FHRIUBHALE CIRE,NE ko T
W E b D L vl Tt Tk, BEDENSELZC, WEALTRIEES {vkal, SRESERRE
WEAERBD, TENEGE, TibbEElo M & 2 Fn i, SEN X 0 b rob o0l
BERFT B LITHD,

VL. £ & &

BERC BT B IRMAEOBE & s 2ERIFEO—2Th HHEFREOREL T, =02 R THRE
Lkt 6 Blic>wC, BHRIUBL CORME D MRITETR-72L A, O0mm U EOFWEOL
N—FE50mm PUTOREO 7V —Feghi, MIr—7DHTEELZSDLBITC L5 L, BH
BrowTiy, WEODRGCIA—-TRIREOS 71 —7D 15 25 12RBETHAHH, BREECOWT
R, FREFNDBICHEEDOE W I/ V-7 EEITRTORDLF LEBEOEIDLONRE TR T, &0
ko, BRFBEOHMNEME LT, BNELRARCHRRESEREH LD,

Wi DREFRHE OBAE R R, FERILLE < 0BT Ke A o MEERhCE Sz 1 W E OB
MR X B &, 24F1 LENT 23 mm/hr BEOKFTREL S v, 20 mm/br (3 15 E 1 ARERET S C
L ote, TeiBEOBAE CORKILSLImm/hr TH o1, E 10 HHEREOHBH R B X2
&, 24FC 1ENL 9 mm/10 min BEEOMFEENRE TS & b ol RRBREROBINE CORKL 18.7
mm/10 min CH - 72,

BHERILBC BT 28, N8R H 07 C Ol T ME ORI 2 — Vidik D L S Wi T E T,
1980 £E s & 1981 SR DB e —FE S 1 o o8 2 — 43, IWEHSRRE ©h - oo FRICHERIFETEM,
WREBWEI R e, 20 X 51, BRREOHIENE Y, B CHid Ui B B O & Bl L <
Ay A

#O® COWEOROWEERARELCT S - RIRER RS A, SHHFSS s, ibgsml
FARBIZERT, AN, FEREHEEEALE, FHETHEEIARS LOSE, OB ILIERNAT, JERER
BERI TSR R SRR, T e LR

Z OPFEO—Ey, SCRABIE R B4 B AR EHERIBgE (1), BEE S 502002, (BRI 1T 5
WRE L L ONKCBET 598 R, MIBEREREBEREREPER, P BEE) X - Uinb
hice
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PFoERc R s E, 5602501 (Rroefise® B ), 1-44

Summary

The rainfall intensity property which is one of the rainfall properties related to the occur-
rence of mudfiows in the Mt. Usu area was studied by using rainfall amount data obtained from
a special mesoscale raingauge network set up by the present workers and raingauge networks
operated by other organizations. A total of 6 mudflows occurred during the two years from 1980
to 1981. Based on the analysis regarding the total rainfall amount distribution, the total rainfall
amount distributions related to each event were classified into two groups which were less than
50 mm and more than 80 mm. One group under 50 mm was about one fifth to a half of the other
group over 80 mm in total rainfall amount, but one group under 50 mm contained the same mag-
nitude of rainfall intensity as the other group over 80 mm contained. Therefore, it was considered
that the rainfall intensity was equally important as the total rainfall amount for rainfall trigger-
ing mudflows.

The magnitude of the rainfall intensity in the Mt. Usu area was as follows. Based on the
past rainfall amount data at Muroran Meteorological Observatory, the return periods of over 23
mm/hr and 20 mm/hr in rainfall intensity were about two years, and one and half a year, respec-
tively. And the return period of over 9 mm/10 min in rainfall intensity was about two years. It
was also shown from the data that the maximum l-hour-rainfall-amount and 10-minutes-rainfall-
amount during this period were 51.3 mm/hr and 18.7 mm/10 min, respectively.

When there were strong rainfall intensities in the Mt. Usu area, the distribution patterns of
the rainfall intensity in Iburi district were analyzed and classified as follows. There were three
distinct distribution patterns; “Orographic rainfall” in which the maximum peak of rainfall inten-
sity was concentrated on the southeastern slope in the Orofure Mountain Range, “Mt. Usu rain-
fall” in which the maximum peak was concentrated in the Mt. Usu area and “Seaside rainfall” in
which the maximum peak was concentrated on the seaside region in the central Iburi district.
During the two years from 1980 to 1981, “Orographic rainfall” was the most frequently seen
pattern, and “Mt. Usu rainfall” and “Seaside rainfall” followed in the order of frequency. The

regional characteristic of rainfall intensity was similar to that of daily rainfall amount reported
in the previous paper.



