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SYNTHETIC OBSERVATION ON DEBRIS FLOW

Part 2. Observation at the eastern slope
of Mt. Yakedake in 1975

By Setsuo Oxupa, Hiroshi Suwa, Masaaki NakaNo
and Kgj: YokovaMA

Synopsis

Every summer since 1970, observation had been carried out to measure the flowing state of
debris flow on the eastern slope of Mt. Yakedake in Japan Alps. During this period, a new synthe-
tic observation system has been developed and improved which has made us possible to get many
physical informations about the flow with automatic and remote-controlled recording.

Last summer, three year project has started in order to investigate the occurrence mechanism
of debris flow, and our system extended over all the course of valley Kamikamihorizawa from the
upper head to the lower fan. In last rainy season, debris flows have occurred at least eight times
on this valley, and the flowing states have been caught by the observation system. From the
observation results, occurrence place, frontal velocity, head height of debris flow, amount of erosion
by the flow and the motion of large stones at the head of debris flow, etc were clarified and occurrence
conditions of the debris flow were examined with reference to hydrological characteristics in that

valley.
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Fig. 1. Location of the observation points at the upper source of valley Kamikamihorizawa.

[R|: rain gauge, [8]: 8 mm cine camera. |[MD|: 35 mm motor-drive camera.
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Fig. 3. Observation area at the eastern slope of Mt. Yakedake.
|E‘ rain gauge, & : discharge measuring system, 2Z: boring well,
®: 8 mm cine camera, @{@: 16 mm cine camera, @&: 35 mm motor-drive camera,

®: video camera, <>: wire sensor, ~ |: contact sensor, f{}: measurement of flow
height, [O]: impact pressure gauge, ﬁl: mud sampler.
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Fig. 5. Electric circuit of a new water level
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Fig. 7-7. Fig. 8. Model diagram for valley bed erosion.
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Table 1. Amount of debris discharge from the up-

per valley bed.
§': change in cross sectional area
L: distance between adjacent cross
sections Table 2. Maximal height of water level from bed
V: volume of debris discharge in each surface (Plus sign is taken for upward
zone value) ; unit: cm.
NO. S m? Lm ¥V m? xﬁm
Pl P.2
9 5 date N
100 1,550
3 26 Sept. 5 + 5 +10
100 2,100
4 16 140 2,520 Oct. 6 —65 —55
5 20
6 13 160 2640 Oct. 14 —50 —40
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Fig. 9. Frontal velocity change of debris flow along valley Kamikamihorizawa in 1975 and valley
bed profile.
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Fig. 10. New circuit of electrical contact sensor.

Y= k) Th, 1km B EIVL T EBTEETD 5,

@) LamowEHRER

WEROLRROBREFEL LT, A% No.4 (7HI3A%E) #83Y v 2B T, LtHM No.8@®8
A23R%4) 3 VIR CH#T 52 L0 TE7, Photo. 2-1~2-4 31 FHifk No. 4 48 SHEE»H 7 5K
BEBKELTHRT LI NIRRT OERRF ~VEHTH 5,

INPBIRBEC 3O LARSREL, FPROBREBMEDERHLTLE - Tk d, ZoLAHEk
RIDBRSOBBHIENE 4 FPLhkoTnd, 2RIOEHELLH L1, LAEKIRNEDHL LS
BBHHRTFTLTCETnwDY, INRIRBBERIABTZCILEERLTVWE, £, LREBBLTV-
7o B O HER DI Photo. 3 TR LN S X5 ZAMBEHHMER L T, Thidh» Lot
BOFRERENTWAEBRBLAROETIRONTHBRIh, ZoMBRH L LTAthizdoLtEL
b3, Photo.4 137 148 (RAEOBA) THEK 1800m fHEOBKEZELLIDT, K&{HFT3
BOBROWHEVBEHRL T2 (INIBEIEMOBBIIHIETEIDTHSY), 42, FEDOELR
AT 5m BETH -,

37z, Photo 5-1,5-2 (38 3 ) FY 4 " 4 5 CEBEINTBERORETE b, LABEEBRITL-T,
BERGFLLBAINLZ L b Db,

(3) TRERFBOEROLH

VTR Oo##ITHs Lic A No. 8 (8 H23A%4A) RMEEICRET I LRHONKME 24 /T, %
ORFHBIZIZEOEBRSB T VML BB L T, 22T, ZORMBEMITHEALNL 6 HOERIC
o, FAOFOEBT I - L EHREWERS L EERSICHTCHELERE Fig. 11 TR
To 4 DERRBERICBIAERLEZEL T2, #EONBELE ZTOFHARETHECEEK ERKE L CGELE
Bl ZoHT, MR (BEC LW EETALTHI20RREKLPE L OHATT Y OEAKEY



BIE - W3h - HhEF - BOL : BAEEROKAEN 395

P e, it e T g

Photo. 2-1.  Debris flow running down over dam No. 7 accompanied with dense fog (12250,
July 13, 1975; Photo. 2-1~2-4 is a series).

Photo. 2-2.
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Photo. 3. One of ice block contained in the Photo. 5-1. The states of valley bed before

debris flow. (Photo. 5~1) and after (Photo. 5-2)
the occurrence of debris flow re-
corded with 8 mm interval shot
camera (Digitaval 8) Photo. 5-1:
18850, July 5, 1975.

A ¢

£

Photo. 4. Valley bed profile afier passing of
debris flow. Three layers of differ- ;
ent snow accumulation are found Photo. 5-2. 19"00™, July 15, 1975.
distinctly (July 14, 1975).

Number of l m w we E¢ Ep ! Epo M, ] M, I M.
large stone m ton | sec™! | sec™? ton maec™? tm el ton mPeec?
1 2.4 116.9 1.4 3.1 116 10 46 63 13 4.7
2 2.3115.7 2.9 3.2 107 34 43 58 24 6.7
3 3.3 46.7 * - 316 - - 171 - -
4 1.3 2.9 7.9 5.7 20 15 8 11 4 0.7
5 2.0]10.1| 10.4 3.7 70 218 28 38 42 3.7
6 2.4116.9 haled - - - - - - -
* *k
unable to read eame to rest m=c%ﬂ(%f E,.=%Iwz Mp=Tw
Assumption : motion of sphere moment of inertia : I=%m(-i—)2
Condition : front velocity:V=3.7 m/sec
density: 0=2.5 ton/mS i
Notation ~

1 : average diameter m : mass w : angular velocity E : energy
M : momentum t : translational r : rotational e : comstraint

Fig. 11. Motion analysis of large stones among the head of debris flow on Aug. 23, 1975.
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Fig.12. Distribution of the colored large
stones transported by the debris flow
on July 13, 1975.

Fig. 14.  Accumulation curves of particle size
distribution of mud sampled from
debrisflow.
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Fig. 15. Head height variation of debris flow.
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Fig. 16-1. Relation between precipitation every 10 minutes and occurrence time of debris flow
(marked by arrows).
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Fig. 16-2. Same as Fig. 16-1.
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Fig. 17. Change in ground water level (by the step-type level gauge) with the reference to pre-
cipitation.
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