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Rainfall threshold for initiation of debris flow associated
with changes in accumulated debris

Fumitoshi Imarzumi*, Satoshi TsucHrvA**, Okihiro OHSAKA ™"

Abstract

The occurrence of debris flow is generally known to be caused by the heavy rainfall.
However, there is a possibility that prime factors, such as the debris deposits in the
channel, also influence the occurrence of debris flow. The aim of this paper is to
evaluate the influence of the prime factors on the rainfall threshold. In 1998, debris-
flow observation system was installed in Ichinosawa upper catchment of Ohya collapse,
the initiation area of debris flow. Field researches show that the occurrence of debris
flows cause changes in the quality and the quantity of debris deposits and the
rain-runoff process of the catchment. Rainfall threshold were estimated by threat
score. There was no significant difference between the threshold before and after the
first debris flow of the year. Threat score can be useful to evaluate the influence of the
prime factors.
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Fig.1 Topographic map of the Ichinosawa upper
catchment
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Photo 1 View of debris streambed at site P,
before the debris flow on July 4, 2002

Photo 2 View of debris streambed at site P; after
the debris flow on July 12, 2002
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Fig.4 Comparison of the peak discharge and the
time lag between the peak discharge and
rainfall intensity
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Fig.7 Schematic of the Threat score
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Fig.8 Changing of maximum threat score S with
varying term of rainfall Intensity ¢

Table 1 Rainfall condition which gives maximum
threat score S

Term of rainfall Rainfall intensity Cumulative rainfall

intensity ¢ (min) R,(mm) R .(mm)

10 6.0 45.5-56.0
20 9.0 35.5-56.5
30 11.0 56.0-56.5

11.5 48.5-56.5
40 13.5 50.5-56.5
50 16.0 50.5-56.5

16.5 50.5-56.5

2 DEE DL BEHRRT LB H 5,
ThZThOBERKF (R, R) b ot %5T
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Fig.9 Changing of threat score with rainfall
intensity per 40-minutes on condition that
cumulative rainfall is fixed at 55 mm.
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Fig.10 Changing of threat score with cumulative
rainfall on condition that rainfall intensity
per 40-minutes is fixed at 135 (mm/
40min.).
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Fig.11 Changing of maximum threat score S with
varying term of rainfall intensity ¢ under
consideration whether debris flow
occurred in the year or not.
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Fig.12 Changes of rainfall intensity in ¢ minutes
(R;) which gives maximum threat score S

ZHIRR LT W 33t (weathering-limited basin ;
Lk, Typel &9 %) QMM L LEOFKE % H
PR L T\ 3K (transport-limited basin ; Lli%,
Type2 &£93) D228 L1, SHENRIC I
fbhds, Zues, MRS L, BaSMEh ol
AHESETH TV S,

Type 1 3+ ARDME & 15 2 BhBEH K I i
BIN2EFEOBVRETHD, BKICBT 31
BOEREDS —ERICET TR, KEUEN
BH-TbEARRBRBEBELBZOVEV IS A S

NI | -El ectronic Library Service



Japan Society for Natural Disaster Science

104 AR« LB < B TAKROFKE DL 2 RKHERY & BRAHICOWT

N3, ¥, BRHEEYOERBELNIET 2% T
WKERVEMAEY 5 729, HAKORESEE K
W (F50.068/y) ELTWB, — 4 Type 2 i2i%
RICHEEDSBA BB SN EAFIRTH O, RKHE
BYIOERBICL BHHMBIEAE L VALY, £
PRSI & > THAROREERHEZRET &
5ELTWVW3, £, Typel OFH & LTt
AROFEAHE GGV (K15 0.625/y) [ 53 A
LB E LTS,

Bovis and Jakob (1999) 13, T o¥IBI= % H
W52 &ETTypel & Type2 2 BIFICXY] T
5ELTVW53,

WL=-184—-0.05A¢4+3.57 Ng+0.99 Dd} @)
TL=—-6.51+0.24 Ays—6.32 Ns+0.05 Dy

TCitAy: WROBHTERAEERD 5 %
& 06, D, : REE (=L/A, L. : REK
(km), A, : FEERE (km?) Thh, SFEICH
W5 g E L, (Jakob and Bovis, 1996) i3, &
& 5 mpPl L TREROGFEE U IR D & 2§k &
BHEEMSHEL TKkD B, N, (Weight
stability Number) 3O LZEE 2R TEHT
Ho, KRick-» TiHEEN 5,

N, = 2 a;Xw; (3)

L REBCESSAHTHD, Hiid
BVIETHAEES LTV AXIEOZ S H 40 %k
M OHIZBAL DA 7 =1, 40~70 BDBEET =2,
70 %L LA =3, a;: j IS N R H
AR D 2EIE, w,: MEETHH w, =
1, w2=2, w3=4 TH5, TLM WL &b KX
WeEWI Typel THY, RKxtic WL A TL &b
bAREIWVEXIL Type 2 o3 a3, (2) Rz
[—DR] LR OZEREE G L TRD Iz Ay =
83, D,=28, BXU (3) RiwckvkD N,
=3.26 #RA9 % &, WL=3348, TL=-5.69 #s
Bons, Ik [—DiR] FFE Type 2 1T
B33 LHlrans,

Proc&hrs, [—oR] L AHEME

AT A DI MAENERTH O, LAK
DREZBENEZHFTRET 5 LOTE 5B
HEHLTVEEWVR S, REBOEAS T A
F OB HRE O IS EA RIT S -
7eEHRE LT, 0D SHEEREEORE )RR
I3,

IR B & & I LT a2 &N EZ S
N5, PIZSREN OIS D+ 5 &, -
AR (Ay, N,) »ELT 5, K (2003)
REEOMMEBEORD & & & i+ &R
VI BETEERLTVS, ThiCHL, [—DIR]
ElEIc B B L RERERIE (A, N) 31 ARK
DREICKHHEEEZTT, ToEEORENR
it FUAS Wi, BIEEO T ARAEEICRET 2
WD RHAEHRTEL T2 L3RV EER
LB,

5. YIS

AL, TAROREHTH 2 K8 [—0
R B BT EMEN B X OB & A 1T
W, FROEDS T AFEOREIC KT T HEDFF
51T - 7o

BB ORER, LARREEORKE & 12 5 RK
HERE R, L EROFAICE VBN EEY
RENABBSND T EMIHSHITIE o I HIT
BHiicB W, BEBIUOZUCHES KEZH D
BETT > 7R, 20EICEAROBEL » %
SE RN VIS L AR E — 7 LKA E—
IDIALTIHBELIBBTENbD ST,

ALy bR T7EROTLAROFEESRMS =K
LR, T amRREORWNME oKL A
ROBRENS 2BEEB VA TRERE VNS
SN o too [—DIRL LR IIHIE « LRbA
WS E OB » S5, Bovis and Jakob
(1999) Iz & 5 transport-limited basin (F%Ry A3
+AROFRAEEFIRL TV AHE) cafians
LEZOND, TDTEDD, REBOLELH L
GRFEEORERSREICHBTEEERIZI D -
fEHE LT, FRIEESESEEL TV AT MR
Wb, [—OR] LREEHREN2EICh 7 -
TEMEENERTH S LD, DEOESHK

NI | -El ectronic Library Service



Japan Society for Natural Disaster Science

BREERSE J. JSNDS 23-1 (2004)

105

FBPECPTVERPERELT 5, TD1D,
T AROBESEEN S ELERITI B VLR
R OB TIRO I AR FAE T 2 alkEM: 3 +45
EioNb, COEVERTHERER EOZR
DEALH ENEE ORI LB L RIT S I
WHKRER > TWBEEZL SN D,

AFRETIERALy bXaT72HVAI EITL -
T, FROEBFERTH 2BEREH IR ITTE
BEARG L, ALy bR T7IE, BRAKEEEK
BIICRETEAE, SOICREELLEHD
HEBELFMTEAHITBVT, TR
AcRENIFHETHELEVA B,

—HT, KR TR TARBERORNRE I
DVWTORBDORIADSTFITIENTETE
59, RIMMEBOEREHNHZIL L TV 5 A kM
BREEDEABETENR L, TOTEEHSL M,
KT BHICIEISNREF—DERBULETH
5o 1, RFRTIE, WEOBAIBEIZ>VLTO
ZERRZFNC OV TOMRETTOE - 1248, +
AROFERGEEEVEE TRET 5 D123,
REHOHROMETHEEEZ N B,

RIS, KFREED 31257 0 FLEKFHER
MR BHA—#Mm 3FFERERKME 285
LTWE EE QI BREBBMES Wiz Vi,
KRR, P 14 FEPBS » i~ Hiff+ v
y —HRRARBKRO—EEZ I Titbhtz, T
AR U CRERESALICERE W Lk T,

&&3CEk

Bovis, M. ], Dagg, B. R. : A model for debris
accumulation and mobilization in steep
mountain streams, Hydrological Science
Journal, 33, 6, pp.580-604, 1988.

Bovis, M. ], Jakob, M. : The roll of debris supply
conditions in predicting debris flow activity,
Earth Surface Processes and Landforms, 24,
pp.1039-10564, 1999.

Deganitti, A. M,, Marchi, L., Arattano, M. : Rain
fall and debris-flow occurrence in the Moscardo
basin (Italian Alps), Second International
Conference on Debris-flow Hazard Mitigation:

Mechanics, Prediction, and Assessment, A.A.
Balkema, pp.67-72, 2000.

BEHAE—BL « ARHEEH - BNERGE  TARRELH
DRGSR ORISR ORI LIcBid 255
WL (FFWEs) Vold47, No2, pp.35-42,
1994,

FERIERH - E LI RKREFhOFE S HibikH, AT
HiER, Vol.22, No.8, pp.569-575, 2000.

JREETIER « SEEFRR « JIRE BB « Al - K&
B BT AROWMENFE & R HENT, WBEAE
Vol52, No.l, pp.3-9, 1999.

ook - HEHE & - RA—%  KBiBO A LHR
MOBIRIECE, WBiFRE ), Vol.37, No.
2, pp.22-27, 1984.

I FHBEEE - PIGE — « SPIRKED « LLEFIE © BI040
RTHRAET L LARICHOVT, BWBFELEE Volb
1, No.2, pp.31-38, 1998.

ARXE - TB 8 E&NHE  mBERREET OB
BRI B 2 T ARORE & RELBREOBH,
WBhF &5, Vols5, No.3, pp.50-55, 2002.

Jakob, M., Anderson, D., Fuller, T., Hunger, O,
Ayotte, D.: An usually large debris flow at
Hummingbird Creek, Mara Lake, British Colu
mbia, Canadian Geotechnical Journal, 37, pp.
1109-1125, 2000.

Jakob, M., Bovis, M. J. : Morphometrical and
geotechnical controls of debris flow activity,
southern Coast Mountains, British Columbia, C
anada, Zeitschrift fur Geomorphologie. Supple
mentband, 104, pp.13-26, 1996.

HOGRABE BE - KE WA - FARITH « FIIBIER . KB
HEME L CKLKICBON - EIS B E L E A
B B REME, WBFLRE, Vold9, Nos,
pp.42-48, 1997.

HIGAE  BE - TIIRER : BB 3 KLES LA
W BROFEEPHHICKITTHE WH¥LE
(EribBS), Vol43, No.6, pp.9-15, 1991.

HISAEE B - T)IBEAR - SFARTTH « kE i 2K
BEAAMEICB 5 KILKOSH & RiBRE, B
Bh%43E, Vold49, No.3, pp.33-36, 1996.

Johnson, K. A, Sitar, N.: Hydrologic conditions
leading to debris-flow initiation, Canadian
Geotechnical Journal, 27, p.789-801, 1990.

Marchi, L., Arattano, M., Deganutti, A. M. : Ten
years of debris-flow monitoring in the
Moscardo Torrent (Italian Alps),
Geomorphology, 46, pp.1-17, 2002.

NI | -El ectronic Library Service



Japan Society for Natural Disaster Science

106 AR LB - #IRK  TRKORE DL 5 RRERY & BRRMHICOVT

KILEA « BHE— « G+ - HHD & - BALE
5 WA X 3 T ARBEGRE OHIEHE,
By 45E, Vol54, Nob, pp.46-49, 2002,

PEFHEARR « /NMERE « KILGA : EWEBEED T WFR
HHRIC B 2 Y D RBREDEL, Whi¥at
Vol.49, No.l, pp.49-53, 1996.

Wah e ERAA W OB BELAIRRICBY
5t HERORAE & BIRORE, FHEKF KK
FrEH, %325 B-1, pp.229-247, 1989.

= 4 LARORESKENICET IHE, REX
B R, 5 20 5 B-2, pp.405-435,
1977.

FARITHT o AR B - THIRER - FEE= EM0Y
BEIcB T 2 T ARBERREN S RLREOR
b, WBF¥45E, Volbs4, Nob, pp.50-54,
2002.

SEARITH - MIGHEE BB - TIIBAS - KH R EY
BEICBI 316K - HAKOBR, BE¥RE,
Vol.49, No.3, pp.28-32, 1996.

+ B ZEER-KRBHNO T AR —, #HEE
HZED A A F, 3o+, pp. 89-94, 1992.

TEB O® . KEBEH, MERN (hNEZ, tE O,
LNk, AINFEER), 5455k, pp2832,
2000.

Wilson, R.C., Wieczorek, G.F.: Rainfall thresholds
for the initiation of debris flows at La Honda,
California, Environmental & Engineering Geo
science, Vol.l, No.l, pp.11-27, 1995.

KEFEL - EALIEESE LM B 2 RE I E & HFMK
WE & OBk, WP, Volb6, Nod, pp4-
11, 2003.

LiBkpR i - RS # RAEBEERABRERMEICS
VF BREAERIEICHE S B L - TRRER O
b, WBhZE4AEE, Volsl, No3, pp.3-10, 1998.

(¥ % = B Eklb®E S5 A22H
FTIERSSEEE « ERk165 2 H18H)

NI | -El ectronic Library Service



