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MOTION, DEBRIS SIZE AND SCALE OF DEBRIS FLOWS
IN A VALLEY ON MOUNT YAKEDAKE, JAPAN

By Hiroshi Suwa and Kazuo OKUNISHI

Synopsis

Horizontal velocity profile, concentration of gravel and gravel-size distribution were ob-
tained from the visual data of debris flow at the field observation site of the Kamikamihori valley
on the eastern slope of Mount Yakedake, in order to make clear the flow characteristics and the
size characteristics of the gravel in the flow. Three typical surface-velocity distribution, one with
a plug flow transversely in the central part of the flow, the smooth distribution with a horizontal
shear, and the highly turbulent one, were found in debris flows. The mobility factor, which was
defined as the ratio of the surface velocity, to the friction velocity of the flow, was inversely cor-
relative with the content of gravel. In case of a successive occurrence of debris flow surge, con-
centration of gravel in the frontal part of the surge had a tendency to decrease one after another.
There was a close correlation between the size-distribution quantities of gravel and the flow
scale, while the diameter of the largest boulder in each flow was nearly equal to its maximum

flow depth.
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Fig. 1. Location of debris flow observation sites on the eastern slope of Mount Yakedake.
R: rain gauge; L: ground water level gauge; SS: spatial filter speedometer; RS:
radar (Doppler effect) speedometer; 35: 35 mm time lapse camera; V: video
camera; S: seismometer; edge arrows: wire sensor for detecting debris-flow arrival.
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KAMIKAMIHORI  VALLEY. Location of observation system in 1988
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Fig. 2. Location of middle-reach observation site.
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Fig. 3. Hydrologic conditions (5 minutes rainfall, water level in the gully bottom deposits
on the impervious sheet® and calculated surface runoff) at the source-area obser-
vation site, and the occurrences of debris flow.
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Debris flows on September 12,1988 at the Kamikamihori valley
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Fig. 4. Hydrograph of the Sept. 12, 1988 debris flows at the middle-reach observation site.
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Fig. 5-1. Changes in the composition and the Fig. 5-2. Changes in the composition and the

hydraulic quantities of the 1st and 2nd
surges of the Sept. 12, 1988 debris flow.
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hydraulic quantities of the 5th surge
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6th and 7th surges of debris flow on Sept.12,1988 k
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Fig. 5-3. Change in the hydraulic quantities of e

the 6th and 7th surges of the Sept.
12, 1988 debris flow.
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Photo. 1. Video frames every 1 second, which correspond to the view field in Fig. 6 and
7, showing the top surface of the 2nd surge of the Sept. 12, 1988 debris flow.
Figures in the photo show the recording time (min.: sec.: 1/100 sec.). The
flow direction is toward the right.
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Fig. 8. Partial-width horizontal velocity profiles at different stages of the Sept. 12, 1988
debris flow.
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Fig. 13. Correlation between the size characteristics (Dmax, Dss, Dso and Dyg) of the
gravel and the peak runoff of debris flow (Data in Fig. 13~14 are from the
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of the largest boulder and the total
volume of debris flows.

10 7 T T T

] o

oS

— .

. o &

e 5 %
1 ¢ 4

o

-] . -
0.1 S —
0.1 1 10

FRONTAL VELOCITY ( m/sec )

Fig. 18. Relationship between the diameter of
the largest boulder and the frontal
velocity of debris flows,



202 FABKBIEFUER H335B-1 2. 4 (1990)

Dmax=0.25 Q p0-58
Dmax=0- 26 QTO'Z9

Thbo BFARORER LEROBHOEEETHS Qr © Qr EDBDEVIECHBEBERICH S &8
BB

Wol2S, ChT TIETEIACS O TREI N LEROBMBEBEL T, 2hThoARICEE
NEBRBOKEE LERORBEORAIE hmax EHNRRAREOKREITHEEVIHRERT TS
2o TZEOBHRETRTE Fig. 17 DL 5. HIBEDIZLDXIHS DD, Dmax=hmax OEMRD
TODICET L ENT DB,

FRAHAICIDAT D, BEARSHKAS SO ESW THRT 2 BREHET 5 &, BABON
BRI EROTED 2 RICHBIT 2 ¢ L BFHI N2, 22T, LEROHTE (GuiomBahRE
Vs & Dmax & OBEE% Fig. 18 ILRT . COMIHEQHOMEBENSE D EL BT EERLTV S, grh
B AR BRT 2 EEWIE, 208X > CTEREGHOHBRICH -0, BMEHBEROEBEICH -720
425, CONMTREZNGHIA—EEIC T2 v b IhTNBCEE, 55—, LAMICEENEEAK
@&%3&@@&%&@%&ﬁk%<%m1m5kbu,cm;émﬁ%wﬁ%ﬁﬁ<ﬁé@m&%&én
b5

¥ & &

W b= 2 SR B TR Ui RO BURERS b L AMBEOVOEN T, AHOBE PRENTS &

B3R, LEROREEHED, GRMEORERY - HEROSE - OBRERHE L TUTORBREEE.
1) HEEEHRO L EROBEREIHEICRESD 24 7, THEHEHRAOHRIIC plug flow 2HT
250, plug flow D NS DO/ BB T —HETT O, MEIHICK SBEANBEET
5850, BRD LN

©) EERAERICONT, FROBEEZRN UL s, GROBESASVZY, LEROMEICH
43 mobility ETFT 5 2 E2BEOHIC Lice 183, LRRNS—EICERERET 358 ICITAROBES
PEATEARL T A EABERED 517,

8) LTHOBEAEE — 7 HRT 2 IRTHRTET &, RESASVREGRORELAEL, HED
BICIZ S 0 EOHENRD b, T, BREBORNEE IORORBHROZREIJTABEICILSC
ERPLDIC Lo

+ERO LA DY —12, BEOBEDRE DSBS E b5, — D0 AR L O St~
P TARECELLTOBe LihioT, & 5icllc ORMOEE & ARAEOEM - MR FME Y
LI LTW R BENH Do $f, BHITCIIEHEROLMDMEZE/NTEL T3 RESEOS, fih
R TOEROEBOHHSBRH LTY S/l

| 53

B L2 SRIC B0 2 LEROEAIIT BEERAWE LHEEBHRE HATERE LT 5. ABRHEF OFK
BEFEEII LY, BESOBIKIZ SOICYE (1990E3 A3 7)) OREEEEEHERKICE BHOR
2RT 5. AL EDBICHD, RIBOIELICE L THREAFEEROFEHRCEEVICHILTY
Pttt e AFHREO—EII AR BERP S EAEETL [ ERORERCRROTFINCET %
Bie] SEER 636010163 501601019 (REF 1 KEEAE HW TR OXMERD T -7 Bk
M DOEEET 5,



D
2)

3
4)
5)
6)
D
8)
9
10)
1)
12)
13)

14)

15)

A - B - - OO MBI - AR & R 203

2 £ X R

FIIE © WINO LA, $vp5, 136, 1985, pp.24-29.

Pierson, T.C.: Flow behavior of channelized debris flows, Mount St. Helens, Washington, in
Abraham, A.D. ed., Hillslope Processes, Boston, Allen & Unwin, 1986, pp. 269-296.

BB KRB THEE | #BOLIAN, WHLERE Y 5 —, 1988, 65p.

Johnson, A.M.: Physical processes in geology, Freeman, Cooper & Company, 1970, pp.432-571.
wiE R LAmoRESRENCEE T 15, REARE KA ER, 20 B-2, 1977, pp. 405-435.
FEHRIS, LHEER, E4Rr  SEABoRE - TAROMEIEHE, FMAREHRFRFER, 30
B-2, 1987, pp.507-526.

ILEEAENS - BEME - REB B - BEE— : TAROBRANCE T 2558, HEBAEE KBTFEHE
#, 32B-2, 1989, pp.487-501.

Okunishi, K., Suwa, H. and Hamana, S.: Hydrological controls of erosion and sediment trans-
port in volcanic torrents, Hydrological Science-Jour., 33, 6, 1988, pp. 575-585.

WEh - HABEA - BE 8 BEELAERICB T 3 DRERORME L BBROBRE, FREKREN KB
FeRTAESE, 32 B-1, 1989, pp. 229-247.

W ¥ - BEAMR  LAMICBY 2 E8BOKNERITER €0 2198547 QiR L« lRo1 4G
Wi ANERT S, BIlHC X ZRERTOER—, HIMREYKPIFEAER, 29 B-1, 1986, pp.
391-408.

Fip H DRSO REROEPEH, FEAEGKPTSAER, 31 B-1, 1988, pp.139-151.
Suwa, H.: Focusing Mechanism of Large Boulders to a Debris-Flow Front, Trans. Japan.
Geomorph. Union, 9, 1988, pp. 151-178.

BEIR - W MG - R/AE—K - BRUET - NI - REBD T LAMOKRESNER ZD5,
HARZELG SRR, 22 B-1, 1979, pp. 157-204.

BHEER - W & - BE—R - BIUEZ - NIE—  DAROKREMEH Zo 7, FEAREHK
WS, 24 B-1, 1981, pp.411-448.

BTt A=A YR AR = F Ly RERA LY 2 VI kB E T A EERAMDE, A
=R, 7-1, 1988, pp. 49-57.



