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SYNTHETIC OBSERVATION ON DEBRIS FLOW

Part 6. Observation at valley Kamikamihori
of Mt. Yakedake in 1979

By Setsuo Oxupa, Hiroshi Suwa, Kazuo OkunisHi, Kaji YOKOYAMA,

Kouichi Ocawa, Syuji Hamana, and Shunichi TANAKA

Synopsis

Systematic observation of debris flow was carried out at valley Kamikamihori on the eastern
slope of Mt. Yakedake in 1979. A synthetic observation system equipped with many instru-
mentations was set in operation which had been devised and put to practical use in these ten years.

In the source area, topographic changes of slopes were surveyed besides the hydrological
observations. In the channel reach, measurements were frequently carried out to reveal the
geomorphological processes in the valley bed, besides the observation of flowing state of debris
flow by the system.

Special effort was made to study the depositional process of the debris flows. In order to
reveal the dynamical aspects of debris flow in flowing, retarding and stopping stages, many types
of visual recording systems were set in the whole area of the fan. For the investigation of the
depositional features, leveling survey and polar coordinate survey have been frequently carried
out before and after debris flows.

With heavy rainfalls, this year, seven debris flows occurred, among which the one on Aug.
29 was the largest in the last ten years. Following items are discussed on the basis of observed
facts; (a) relationship between rainfall intensity and runoff at the time when debris flow occurrs,
(b) exact calculation of gully vunoff by the kinematic-wave method, (c) violent erosion in the
rill and gully, (d) strength and frequency characteristics of ground vibration due to debris flows,
(e) lateral inclination of the head part of debris flow, (f) seasonal changes in the valley profile,
(g) dependence of debris accumulation behind the dams on the individual scale of debris flow,
(h) arrival of a large debris flow to gentle slope with an inclination of 1-2°, (i) development of
the fan due to the repeated deposition of debris lobes, (j) erosional and depositional effects by
debris flow and sand flow over the fan, (k) a low infiltration loss of water in the debris flow at
the fan.
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Fig. 1. Location of observation system at the eastern slope of Mt. Yakedake in 1979.

[X]: relay station, R : rain gauge, Rv : vector rain gauge, Rs : rainfall intensity re-
corder, W : anemometer, D : gauging weir, L : ground water level gauge, « : wire
sensor, S : seismometer, IF : pressure gauge, SS : spatial filter speedometer, RS
radar speedometer, @9 : 35 mm interval shot camera, @ : 16 mm cinecamera, : 8mm
cinecamera, i: 8 mm interval shot camera, @ : video camera, E : plot for slope ero-
sion, FH : equipments for flow height, PM : pressure mark gauge, MS : mud sam-
pler, DS : debris sampler, No. : number of dam

— 3 —



360 HRBIRFAFER 235 B-1 (HI55.4)

b) rEFKEOHER AR

ORBREET S IHIC, =2 %J f
OFE (R L2

£V R FEED) TLERO & s
EREEREL, WHOMER

HBREERD DRAEBCEE

Uico

(o) 3t - WBBREOBE
BERBORFAKFART, L
BOLEROREREEE, & e
ST IR T DR EIRIE
4579, Fig. 1 [TRTLSiC, o

KAMIKAMIMORI VALLEY

t'j‘:ﬂ_l 35i U » 16‘: I}, 8 i SOURCE AREA
VohAFEEERIAREL
oo Fig. 2. Location of rain gauges and gauging weirs (UN and
N) in the source area. Dotted and broken lines
@) BRE  TAFKSER, represent the watersheds.
REICRIZ EREDORAEHE

EDT, FEAY ZRVcEd, T BKBEEME 6 5 LRKEA o R L ES 28R, BE
RISEICHEZ 20

le) BEOHMBEE IAROKTICNS REMBORIEEE T 3RS IC K5 EHEP
BEWE Lo 128, BREOKBLORELESZHOERT 0y 7 BED RBERTE - 108, KER
BROEEHMBRTH - 7cled7 — 23BN -0

(f) EEFIDAOEREBRENE  LAHEETHMOLPBORIL, FIBES &R HY 20
T, BRKERYET /BT X 3HE? THELRRICERL L.

@) ELHOEIL - #EBROHR

RS - HEHC B BRI A E T 2 -0iC, Fig. 3 KRT No. 4~12 OMAET, €744 2 721
L ETBEHITED N * T ERERICREB Ulce VWoI125, TAKEZEKT KBS PICEBETAHL LK
& o> TLEROELSEGE SN 2 TEELBEM TR 2720, HEOTHAZTERTHENTS BRI %
Fig-3 DX SICHE Ukco KB VH IR T » TRKMEERD, HEPOESH [m TEHREL, H
LREIC L~ 10 BE, FRBOBHY X7 50—, 8 ARADOIARICL -~ TAEBRGEZZT, £
NLBOBIIR BN LRSS 5 5.

(5) REOHMPEBHREE

FHROLT S O EEE TORBORBKERNRZ 6 EEHEL, R Litd>BRAEE TORBROR
RIS ST IR R B THRITEOEEI 2R Uiz, &SI FEEBREIC X 5 RKOERREDHE
ERERMND KT8 -1

6) BT EEHEE

FRIBO MM & L AR OHRIRIZEET 5120, FIERE UTEABIE Fig 3 ICRTX S KZORE
DA vy 2 [EFE%E 12.5m KL, BEBBIA L. ChODEERICBY IRELEERBORESR
79 &L bic, BUKERS LUREREHEZAVCBEZENRIC LY L ARERIEEZRE L .

2.2 @AORE

BELERE, LERORECHATEHIAHERACEIRIBES, EXERIHOMBL, BRE
BUABICBITLTh 5, BRBBOMST - A - BHET & & bic, FHRR - Bl - Bikiuckd 3

— 4 —



B - G5 - B - Bl NI - R - B HRRORAHER 206 361

( Fon of Komikomihori

+ marker stick
@ stond for cameros
VY5 & gound water level gouge
’/“A 3¢ natural loves

WO NP A W -0
2

1810

Fig. 3. Arrangement of survey equipments at
Kamikamihori Fan in 1979.
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Fig. 4. Relation between daily precipitation at R4 and occurrence of debris flow.
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Fig. 15. Frontal velocity of debris flow along valley Kamikamihori and valley bottom
profile in 1979.
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Table 1. Parameters of particle size distribution of samples from debris samplers, and dividing
analysis of the latter into the three populations of logarithmic normal distribution.

1979
date Aug. 21 Sept. 21 Hotation
location
1 2 3 4
value of ¢t ¢ median diameter
density 2,09 1.84 2.06 1.84 g/cm?
mass concentration 5.7 57.1 72.7 57.2 A} M, 1 ¢ mean diameter
-1.16 0.95 0.92 1.08 L]
i 2.2) 0.515 0.52, 0.47, mm °0 t ¢ deviation
-2.27 0.47 0.57 0.84 ¢
e 4.82 0.72 0.67 0.56 mm oyt ¢ skewness
O 4.99 3.09 3.67 2.72
ad =-0.22; =0.15¢ ~0.09s ~0.08,
L0f T4 -5 7.32 13.20 18.60 13.05 Location
Sof $~-0u 0.68 0.70 1.40 0.85
-5.48 -2.32 -2.56 -1.12 ® 1 : Dam No. 1 upper R.
e 44.63 4,99 5.90 2.17 mm
. oy 3.76 2.67 2.65 1.94 2 : Dam No. 1 upper C.
weight 55.6 37.4 38.2 "]
1.52 1.84 1.76 2.14 ¢ 3 : Dam No. 6 upper R.
o 0.35 0.28 0.30 0.23 mm
® Oy 1.80 1.70 1.82 1.58 4 : Dam No. 6 upper C.
weight 40.1 54.6 43.7 48.2
5.64 5.08 4,74 5.31 L3
o 0.02¢ 0.03y 0.03y 0.02s mm
¢ %4 2.04 1.90 2.02 1.89
weight % 4.3 8.0 18.1 7.7
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Fig. 18. Time change in the acceleration of ground vibration induced by debris flow No. 1.
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Fig. 19. Time change in the acceleration of ground vibration induced by debris flow No. 4.
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Fig. 22. Change in cross sectional profile of valley bottom.
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Fig. 24. Change in longitudinal profile of valley bottom (above the dam No. 2).
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Fig. 27. Horizontal distribution of debris flow deposits (debris lobes) at
Kamikamihori Fan in 1979.

Photo. 1. Deposition of stones in the frontal
part of debris lobe J.
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Change in ground surface level and scouring depth
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Fig. 31. Examples of change in ground surface level and scouring depth measured at
fixed sticks.
—«—.— : estimated rising from completely buried stick
------ + sinking of steel ring
S.F.: sand flow, D.F.: debris flow
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Table 2. Depth and volume of eorsion and deposition at Kamikamihori Fan as
evaluated from the field survey.

Date Am | B C cm| D cmiE=AB F=A'§ G=A
m

m m
78 79
Il/é‘;5/I2 55000 | 1.60 |-0.74 0.86, 880 407, 473 05| 05

Q1

G/E\F/E

i

5/125¢ 7/14| 30300 063 0.96 1.59| 190 290, 48B0| 25| 16
71458722 51250 | 072 307 | 314 | 370 |15700|16070(43.6 |92.4
8/2%';[0/20 30800 | 088 | 195 | 204 | 270 | 6000| 6270(23.222.2

stick  stick area of the region with ground level change

ground surface average of erosion depth
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Cnafge in ground surfoce level (1M1 1978~-5/12 1979}
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Fig. 32(2)

Change in ground surface level  (8/22~10/20 1979

Fig. 32(3) Fig. 32(9
Fig. 32. Patterns of deposition and erosion by debris flow or sand flow.
++++ : depositional region ------ : erosional region

(1) Change in ground surface level due to sand flow caused by snow
melting floods.

(2) Change in ground surface level due to sand flow No. 1, 2 and 3.

(3) Depositional region due to debris flow No. 1, 2 and 3.

(4) Depositional region due to debris flow No. 4-No. 7.
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Fig. 33. Change in ground surface level along transversal lines at Kamikamihori Fan
from early summer to autumn in 1979. Line numbers correspond to the
lines written in Fig. 3.

3.5 BRbCHITEHTROEE

FTARBRM TRIIEARAESIZNVY, T KERIBERLODEDIENEEL NG, £, k4
BRTEBEFETAGRY SEFHSHADSS 25, BRTZRIEIEREE TR TLENS bicAmR
BUTLE Do COXIBERMICIARMBHET LTkS &, HAEREZHERT 3 Kko—Hdtdic@EL,
ZOERPERTERVSOTHNE, LAEROEL - HEZRETIHREDOTHAIW. TDLH 1%
REBRICGEZ > TOEDEIDPEFARL DI, BEPOOREBOBUERSI. COBN DD IC
13, BBEKD7 7 » 7 AELIBMETE S K510+ Y42 HCEE T2 0NBENTH I, BHUEL
FHIEODT, HFEROTENT 22L& Ukke LOLHITKEE THEZENT2 C L RESZOT,
HWTF Im OFFICHERZE Im OFEEOBKY - b2EREL, BBKICL > TATHIEEABTEELSiC L
feo HADKERY — b hRICREULHF (BBEBENHEFL) X7 v FKAEH? 288 LTEAL
foo Fig. 3 IR UICHITTREEID I B 1 BEND 6 BETRIDX AT TH B, Bl ED—4% Fig. 36
BICRT A, LARLEET ZHIIKRIIKOBRBOICDICKMNB LR UTKMHBAr -7 o L, -/
WA 2 REBICEH U TREENRERIBONED s fe UL LKNERD S, 1 AEKIERSIOBKHE:
EOWTHETOBRBE SN TUTIRENICDONTIRR S,

LRy — t @ B EATERRBAIFRINM D R OKMRETEHE, v — b+ DKL H 12,

§ 0H _H 0H , (8H\? H R
x 9= ot (o) R @



390

BUAH; SRR fE 45285 B-1 (1455 4)

Photo. 2 (2)

Photo. 2. Photographs of Kamikamihori Fan taken on Oct. 1, 1973 (top) and on Oct. 21,
1979 (bottom). illustrating a rcmarkable topographic change due to the debris
flows in 1979.
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Fig. 3¢. Numerical solution of Eq.(7) for the Fig. 35. Observed water level at the well
water level at the center of the im- No. 4 plotted in the same style as
permeable disk. in Fig. 34.
6
1490+ - GROUND WATER
- ~
= °
w x 4
o -~
=
-
; z
- 52
) g
1489 ©
0
]
£ 5| waTer pePTH
- : AT CENTER
-
o
w
o
ol 7 i el
104
5 RAINFALL (mm/I10Omin)

AUGUST 2i, 1979

Fig. 36. A remarkable rise of the water level in the wells for seepage observation (No. 1-6)
and for groundwater level (No. 9-12).
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Fig. 37. Groundwater level and its gradient by intermittent measurements
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