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SYNTHETIC OBSERVATION ON DEBRIS FLOW

Part 7. Observation at Kamikamihori Valley
of Mt. Yakedake in 1980

By Setsuo Oxupa, Hiroshi SUWA, Kazuo OKUNISHI, Koji YOKOYAMA
and Kowichi OGawa

Synopsis

Systematic observation of debris flow was carried out at Kamikamihori valley on the eastern
slope of Mt. Yakedake in 1980, using a synthetic observation system equipped with many instruments
and introducing various topographical surveys.

Measurements of rainfall, discharge at a rill in the source area and ground water level in the fan
were carried out in relation to the occurrence condition of debris flow and to the hydrological proper-
ties of this valley. Leveling surveys were frequently made in the channel reach, besides the measure-
ment of debris flow motion and its material composition. In the fan area, maximum efforts were
made to observe the stopping process of debris flow using a network of visual cameras. For the
investigation of depositional features in the fan, leveling and polar coordinate surveys have been done
for every debris flow.

In this year, three debris flows of rather small scale have occurred, and following items are
discussed on the basis of newly observed facts; (a) discrimination of debris flow occurrence by the
hydrologic analysis using the kinematic wave method, (b) response of ground water in the fan to
rainfall, (c) visual detail of debris flow motion and estimation of its density from the bottom pressure
of debris flow, (d) dependence of run out distance of debris flow on their flow conditions and on the
topography of their courses, (e) change in the valley bottom profile over several years, (f) characteristic
change in micro-topography of debris lobes and their material composition with the run out distance,
(g) relationship between the distribution of micro-relief of fan surface, and geomorphic development
of the fan due to the superposition of debris lobes and other processes of deposition or erosion.
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Fig. 1. Location of observation system at the eastern slope of Mt. Yakedake in 1980.
Xi: relay station, |E‘ rain gauge, |E! vector rain gauge, IE[ rainfall intensity recorder,
}W{ anemometer, iD' gauging weir, |;I:| ground water level gauge, «>: wire sensor, {E)
pressure gauge, |§| seismometer, §: 35 mm interval shot camera, @: 16 mm cinecamera, §):
8mm cinecamera, ®1: 8mm interval shot camera, @ : video camera, »f}.ﬂ measurement of flow
height, IW[ pressure mark gauge, ‘E

: mud sampler, JDS ]: debris sampler, No.: number
of dam
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Fig. 4. On-line system for observation control.
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Fig. 5. Relation between daily precipitation at Ry and occurrence of debris flow.
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Fig. 7. Comparison of hourly rainfall vector as identified by the value of ¢, § and |1.?‘\ with
precipitation at R4, and actual precipitation Ry, to the slope calculated from the
rainfall vector.
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Fig. 8. A hydrograph at the weir UN (top) and the result of an analysis of effective
rainfall (bottom); p: rainfall, p,: effective rainfall from p and ps, ps: in-
filtration capacity, p.: effective rainfall from hydrograph.
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Fig. 12. Comparison of the computed hydrographs at the confluence (Qux and Q) with
those observed at the fourth tributary (Q;). The arrows indicate the occurrence
time of debris flows.
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Fig. 13. An example of the response of ground water level at each observation well

to the rainfall.
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Fig. 14. Daily traces of the variation of ground water level at several observation wells.
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Photo. 4-1.  (at 9h407m01%) Photo. 4-2. (at 9h40m23%)
Photo. 4. Picture of debris flow No. 1 flowing over the dam No. 6 upper (from
8mm cine film). Time of the instance is indicated on the left side of
the film.

Photo. 5-1. A video picture of debris low No. Photo. 5 2. A video picture of debris flow No.
2 comming down to dam No. 7, 2 comming down to dam No. 6
at 16h07m25s. upper, at 16h07m42s,

Photo. 5-3. A video picture of debris flow Photo. 5-4.  Abundant muddy flow observed

running down the fan head to at camera stand No. 11. This

downstream (at 16011m).  Main muddy pre-flow diminished imm-

part of debris flow stopped at the
center of this picture.

ediately after the deposition of
debris flow No. 2 at the fan head.
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Schematic illustration of the measure-
ment of bottom pressure by debris
flow.

o Kemikamihori , Aug. 23,
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Fig. 21. Time change in the bottom pressure by debris flow No. 2 and its estimated density.
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AMOENEETORERS 503, Fig. 22 2R L
T &y B3R,
p=ryyh (8)

Po oy BEL, BAIRLZMBEE p TEBRL T Fig.
21 OFBICR LI, Thitk 3 E, SEHPOMISHE
DOED, ZhETRHDOLTARICOOTHOFETHS
DICIE > TN BHED (p=1.4~1.85 g/cm? F2[E) IcH~
TNSBEZCENDE, chid, LAKOETRHS
BROAEEEOREICIE > T, BEOHKENHRE
FhEHC LItk LHEERN, ERESOEERCON
ETRIFBETENRVZEEEERLTO S, Va2
3, BESFRELSHEINTHEEELONEN, F

Debris Flow on Aug 23, 1980 am
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BICR UTHEEMZIZ—ET, BLZ p=1L5g/m® &> TWALENFEHEN S,

4) WEOHEEE
TRROFERREEIC OV TREBIGENTE20T, T TRZOMOBELREICHET 3RRIC
DNTHBEICHN TS,

T, HRERICRH SN TN REHC EGH No. 2 Kk » TEBINBELBELT, COoLGHsE
hZho# L 5BET 3 BORAEEREHE LT Fig. 23 KR Lz, B4 OXT, Lif» Spkdic s A
DEENE, ZOTIKHAUF 2OFEREMHE, BRCIAKORARBNEER Ui, COF—4% 78
FEDLAW No. 22, "THEQ AR No. 3° KXB3bDEHET 5 E, SHETOKEDOMEE FIIZIZ—E
U, ZAELSICRKE LAPOARTEEI—B LT3, CORKADHHRIAKROBEIOKENC LI
b ETERBOMHLRME L F LONBEFETHRESN, HEOKS X LATFHROANMNILHHROREE T
L &7 2@ % ORBIFHEICIKE L TEMAT 5 EZZ o, FIAKEOES & el s OBRIc>NT
REEES TER Uiz TARRATOHERE - KERBWTZDL S IKRRT 2L EZA2DMBERTH LMD
£ LADOHRBRELIEHOFBROEEZ SN EH, RENICIFROMELE I TERUTRE Shhild
180180,

DOEIC, LEHOHE T IS REMBRORBOAFE LT, £AF No. 2 itk 3 /A KBl 3EH
IEED S b x B4 (EEKES) 7X0% Fig. 24 1TRT, ZOROFORMIZTAFKOERESHAK
BHAOVEZER UcEA2iEd RBEIKEL T, AERBCHIIBARBBONIChY TRV,
TAHOHME L FEHIEEORNOHEBRONEDT, I5IF—2nEHINL, ERNZEFENK
wohkd,

Z OWEFHETT » - AROERE EOBRKO B - BHFEORELZER T oy 7 OENABICX > TH S
i UicksR2 Fig. 25 1Rd, CoORTAZXITHA £ T, IIHORETRY v v 7 B1IHEERICHE2Z
BRTEEILTHED, 7TEVHOLARORACE,, BE 0cm FTHBEAZITCIny /7 B7HE
WELIDD, 28cm OEPRL (HH,) Ob-7 T EBRLTN S, B8, ThdOMEEEIE7 SKRER
AdS 18m FRICMBEL TS, ZOXINBALERSTIAROREBEOPTEDOLIICLTHELS

buried under the ground.
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PEFASHICT 2 LREETH 5. ERAENE 1 HTHRICHN K I IC, BRI TWT oy 70—A
HE XKkt B ECHH Photo. 2 DEFDICE-» T3, COERREBEROEROEE%20IEE
LD DTH B, 72750, BEEOT 0 v 7 BEQEZDHDTH > kHhRBHEERTEBOOT, TOK
OFHBEDER N BV, LHEMOETRHHE D OBAENZHE > TV LG5, TOBELN
Bz HHRONMIC L 3500, £OREICL ZBKEBORBLICERT 200 34RICRINARE
TH5bo

() TAFKOWEEEE

A4E 8 {23H Ic Bt L LG5 No. 2 32 DB THIBE LIc & T A, BEICRET 2EFORRBRILA
HLILBEORRAEE LT, LbL, EiIcdbihit i, otARRBRIBOT TSI LRI
BOTEELTLE» %o CORTRINETRINMEX BLARHSFEL, EAERBLLTOZLOD
WIS, T COREBOTTHIL, —HTHY, 22T, BBICHET 7~ 205 5BER%E-
CTOT, HOBERIAKT LT EHBIDNT, Z0EE#RETNCERELEE LT Table 2
KR LTce BxDLAEHOEE (scale) RAKROBINBLES,S S (N, M (), L (K), ExL (&
K) RS Utco BIRIICHAT 3 2 ARORBICET 2 MR MR, ChETEHROD 5 6 5 LHKREII
B BEERO, 8, FEERE L OKEESE) RCoKE o/ALERT 100m T 4 SHRERR
CREIE) 75 OKEE#TED Uiz, LAKORRR—FLBREZABTIRE, THRROKENmKIC
KA DHEE OB EFEEDBRIE, &0 HATHAR No 2 KT 5 L — & Fusistic & 2 REG#E & kAL
LOBE,LELNIREMEERRIC L - 12) ShIFEEEF U TRD

Table 2 TR Lic 4O b, 448 A23HICRE LHBEO AR (P) &Hi4E 9 A2lHIKREL
TESE TaE LB (A) 280 L, Table2 OrhOFELER LB % & Table3 DX
B, LODRICLDE, KBHE Vr AR EDELEL LA (A) OFBREL L >TNBTEMNDBo V>
125, %o Table 2 2iF@T 2 L [BROBESKENIE, RROKEVIAEMSREL, RETLA
FUIEE T THET ] &0 BAMORIMIS SN2, 22T, Table 2 THZ2REEHBEOMIFHT
%725 BEZORIOABEREE RO T Table 4 (TR L, £OHRIT, BT~ & SRS ENE
BETHRYT 2 0TI, BEOEBEERL I AROMEHEROERS 5\ i3 Z OMOERALERNLH

Table 3. Comparison of the characteristic quantities between two debris flows.

\\\'\\,\\\ debris flow (P),  debris flow (A)
TT—— | Aug. 23,1980 Sep. 21, 1979
L runout distance (m) 321 < 755
Ry : 10 minutes rainfall (mm) 5 < 1
Rip : rainfall index (mm) 9.3 < 13 -
o wt(adlisdcll?:?g;gz >20 m3/se(cl;la) E 3700 < 12600
gm maximum discharge (m3/sec) ! 65 < 98
LT front velocity (m/sec) | 4,3 > 3.3
B dmax: diameter of largest stone (m) .‘ 3.3 < 5,6
7 tangent of fan head slope | (g g?)s < (%%)(Z?

Rip=Rio+-}(Reo— R10) + d5(Len— Kso)
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Table 4. Correlation matrix calculated from Table 2.

437

In @

n Qg

In Qg vf hmax | Zmax Ry Rso

¢gmax

Ren

Rip

Riab

0.89 | 0.85| 0.88

N

0.65| 0.69 ] 0.70

AN

0.60 | 0.57 | 0.53

0.90] 0.91; 0.91 0.95

N

0.35| 0.76 | 0.65

0.78| 0.81 | 0.78 | 0.39

0.44 | 0.42 . 0.03 |-0.12

N

—Qm‘—um‘—aw —0.06

N

0.87 | 0,90 \ 0.75 | 0.61

N

0.84| 0,86 | 0.77| 0.63

0.24| 0.26 | 0.38| 0.69

Q%IQM‘Q%‘QﬂIQB‘&%

0.41

Kamikamihori Valley, about the debris flows ’76-'80

HHICHBE LA ->TVB T EETRT 5,

&, Table 4 DR THICEHEBEEZRT Vr & L
ORI DVLTR, BAY B ARAESOERBED
EE 2B —REOE SEHOEF VTROF-> T
%o HFHOHBOENMMBEETE, ThIcEBEND
FHE S ORI A THRERR & OBME» 5210 3
KEELEDNE L, L BORF~DIELHDIVNE
WERETEZEAKIE, TOXHETIEMEID FKD
EHICHESI NG, BB Vr & L Ofikd &3
B OBIEEERKIE 0.095 < ST, PEjickD e
50,085 % 2> LK1 B8, Hsi®® £ Scheidegger? 38
~NicB L RSFEEEOHERKTO v OfF 0.7~0.8
CHA D EEHB—HTNE L, wet flow QEERL T
3o & T AT, 198045 H o St. Helens ki LiDKMEKIC
PES B RS - S RE TEOE T HETERL
B, B ERAREOME p=0.089 BFHEINLTHE?,
0E, FAERINTELIAROERTEDT ~ 2%
BEMICHER U THRERRROEHT T 70 3RS E
BERET 2EERAELTIFETH 50

L AT, Fig 26 319804 9 B 9 HORBIRM DM
HEDEFOEHHORIT, He0LAFHEIERL
TR EOHRERI O WELE Z DEILMBICEEALLSDT
B, FROBEMITE TR, FEEL2EXL 48D

— 97 —

Fan of Kamikominori V.
dabris flows 76 v'so}
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Fig. 26. Distribution of slope angle at the

fan and stopping positions of debris
flow head. Slope angle was evalu-
ated for four different intervals.
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WEZTEBL, MricER U, Mok EEHORER Fig. 17 LELLOTHY, ARICHEEDY, £
BICHBAME LT3, FRONIEEEOREESTHREELIHE L T2, JROEFNELISAE
¢, HRREESOEEOAHE I, Lichi->T, 20m REOVEEHRETREARIEMN AL 1° B
DECAFTHTFLIEC LIS BA, 200m REGDFHMETIRZO TR 3 L1853, LRKOFELEMAT
HEMRE OBREOEHRr —VTEET 5013, TAEROEELEICK-» TRIEZ LEbNWEY, Lok
BHEE T ZEQRESILBOEE Ry — )V TEE L TRHET 240ESH 5 o

1k, +LROEE S FEEROBOERE Table 4 itk 2EHEOBOERELNVD, LAKOH
BAEKEMKRSLTTRTE Fig. 26 0X S ickEB+ARIEE, KO THITIHRT2EABRSN 2,

3.3 RIRDMFEED

Fig. 27 2874108 & &4 (804F) 5 BIDBKMNKERNRZ b L, RO ERBICD\NT, SRIEEHY
I BkE NI BRI A Ul BRI S OE B 2R T BIFEIIFICR S HAMSRE LT, BRRBRO2E
TELWTFRBALE U, 245 B ORBERICREBRBEVEEEDW 20 LTS S icfiBEd» 5 KE
OEFEHL RN, FEOTHROBIOBHERICEDREIN TV, T OMTFIE Fig. 21 o LRicHbH
THD, 20> HEICKEEHRT 2100m 5 2160m Zhd CORBIRAIEEREH O UENIICRED S
Bt LTRBO WA ISNIERTH 5. LRRIKBOLTIE, Ok WD > OLROME
PELHEROICENAETELTNT, 25 0BRIE LTROMUHBANECEETETL TS0
LEZ 5N, CONICENY, TREFhOHIKEUKRBORKHI, BH 0LBDT, Z07 0t
ZOYBAIEERIZIZOETBRAING, 72U, FFRILHOREETH ~1ch o, RERICHDINI
—ADS 5 7 IREROPFY LEMICS - EPIRISHTMEERT C EMF SN, HIFEORRICAET
BAROEEMEOTO ALY, Fhi3EBOETMERTR I,

CCTEARBL, BEEERILDIE, TELOERINTELRFUEO F-22bLICLT,
20m FICHSEROEL, ZhEhOR SO OREE(LE Fig 28 (ORT. ERNOHKHEORTH
HOMEZBELI~S2THRL, Mo S, M, L R+EHOBEE, RETIARRBEORLERT. COR
HoEFE—IC, KEBEMLRHRBOLBICHY > TRE—EBELTHEMBALOE L LR T EL

Ko mikamihori Volley 1980 upper reach
104 Oct. 13, ‘79 ~ May 19, ‘80 -0
“ereeeesese Moy (9~ Oct, 10, 1980
I
- STV §
E O g il el ~ e = T T
- PO Sl y PN YT A e A A
- y T e o E
z . -
s 8
- 4 4
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@ v o
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Lo N ~ A .
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Fig. 27. Rise and fall of ground level along a longitudinal line of valley bottom.

28



B - G5 - W - Bl - NI DEGOREHEIR (207) 439

m  Mud-matrix

L>S50cm¢

$<20cm
20<M<50cm¢

Fig. 29. Horizontal distribution of debris flow deposits (debris
lobes) at Kamikamihori Fan in 1979 and 1980.
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Fig. 28. Long term variation of ground level at each measurement
point along a longitudinal line of valley bottom
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THUTEY, Bk Fig 32 iICRTHBBE BABSEET 2R LR B, BT, OS54
ficd U BROBETRIEZ—EOHARORETELABTRERA LA -4 —TH 500, BERELRZ—E
BHOZEASELZH0T, BEEMRIBD TNV ESD B, ChOERAETSEE, BIBTEDREER
KEROBEMERE, DI ELRATR [TAKOLADOBKBREIR LRBOBOREED & HEHRTH
BENLZIABETH D, HBHICRCOBRTIBREMTELTOETALD SAHBENT» LEBLT
W3] &EZ N3,

3.4 BiitoiEEE

ARETE, FEERE L ERRICK 3ERBOMBEELIC OV TRNS & & bic, AIEEOHERIRIIC
DT HBIGREZT » R EAY, RENIHERREOLERT L, BRBOBEEMSHHEIC DD
TafAT 5,

(1) AEFHEHEROREH

19804F 8 A23H D HFAH No. 2 It & » T X1/ 2 FFE lobe P izl & EEHRE Fig. 29 1R
THS, FRHICII B O DICHIERICHER L7c EE7S lobe T ENTV B, ZORODOHD lobe P 5L T¥
19794RITHERE L7z lobe ] & A 2BAT, ZhZhoXERKER: Fig. 30 TR,

ZhiCk 3 EBIEEL, FRBEREPHETEL Ui lobe P, F72i3 T CIRAEEMITHILD &8 D Lihs

- o
£ 1535 Debris lobe. P Debris lobe. P E 1535
- rs0.e23) o3 ;
g s ge 3
E NO| 8 5
g 30 3]
w NOE H
pr a w2 b NO! bot @
' . 5 "
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3 vozh 2 fL
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Fig. 30. Comparison of the depositional shapes among the lobes A, J and P which
stopped at different positions.
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Table 5. Comparison of the quantities representing the depositional features
among three debris lobes.

“Dwe o | Nomeor | o on | el | e o e s e s
o | 1 m) | (x10°my) | (x10m?) (m) ; (m)
Aug. 23, 1980 | Lobe P 321 2,9 4.2 0.69 | 2,0
Aug. 22, 1979 | Lobe J 446 5.7 3.8 1.51 3.8
Sep. 21, 1979 | Lobe A

core 755 3.4 4.9 0.68 1.54
sand 4.7 1.9 0.40 ! 2.0
total 8.1 16.8 0,48 i 2.0

* horizontal distance from dam No. 4

v, Wbw3 snout BFEESNTNEH, THETEREELK lobe A TREFEILAD T snout [FRY 5L
Vo ZHBD lobe D&M (Table 5) At~ 3 &, lobe P, J, A QIRICTFHO D3 SHERIK
&0, 18, lobe A IKDVWTIRAIEFOBETRAXWER (BAE 1m ) oMHLTWIREDS
AR UTH, AEEORETEOREDICYBEASNNCHER L L BEbh 3 T HHRIERED SN0 THRK
IR TS L, F /o, Table 5 TIIF|E% core, &% sand & L TCLA L. 250 lobe OHEREE
B ORERAE Photo. 7 ITRT, &< 1T, lobe A IOV TIHEEINE SR LTV B, ZHICTLBE, lobe P
& ] TIRERBHIEBICEAE > TEIELTRY EB-> T30 LT, lobe A @ core TIIERBIIE
OB L, 2fk& UTEARELZED, MEOHICHE - BILOBETAEUERSS -1 bDLE
bhz, L, lobeP &ALt LA AKICDOVTR, #h 565 LRKEZEET 2BOBETD
BicIEHTOHEETZRIFDOLNT, BRIBIGEL TO SMEMRILICENSE Uicb D LR IN 528,
BRI T OBHEEENE VD, ThULOEBBRITEID, 5k, lobe OHREBECOWT, EFdDD
OEBEE I TRAFAROT, HREHIL lobe [TDONTHEIFAZ (trench cut) %77 > TEDIAMNHEE LR
BT 2LENH 5.

(2) AEEOTLHICK 2 MR

19804E 8 A23H A DI FHHIZ, FIRO L 3 IKBIHIGEO EHTEILL, SR, S/ 3 lobe P 2R
LT line 4~7 OEIFICHEANKEOEHR Uic, ZofBEEdiic LTI DE LiTbh /o Bilik
HEAIROERE FIg. 31 IRT, chickd &, 197965k & 1980EH OMICIIMBEKHH » 23T IC b B
b oY, line 3 ZRVTIRIFEAL ZOMICEFII D70 LHL, 8 AOLAEDHTFICL>T line
1~8 DHIFICH T » THERE(MMSHA LTINS,

B ERE LTR, MFCBHEEAONBEOBHNERESNS, T8bb, LAKRERM (6 13
H) T line 8 KW THTMDED HAREHICKENIBED 1A BB LN EY, FkE®k (84
26H) 1212 line 6 ICHBWTH EOBRE % A/ — Ui HERE L TH Y, UHLEMBBER, A%
WL > T8Ik &b 50m DEERIKBHL TN B, LichisT, SRITVNIELAFTSKTS
line 5~6 OMH7 v TUHNCET 3L EBFHRENS, COLHIBAHCEBLBSOBHIL, Biki
TRERHIC K BTEOHEROIENICK > THBDHEEKAE LT BRI ICBEDN S, ComEONES
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Photo. 7-1. Frontal view of swelling debris lobe P as a deposits of debris flow
No. 2 on Aug. 23, 1980.

k2 _ , o o
Photo. 7-2. Side view of swelling debris lobe Photo. 7-3.  Core part of flat debris lobe A by
J by the debris flow on Aug. 22, the debris flow on Sep. 21, 1979.

1979. Mud matrix was filled up among

the dispersed stones.

Photo. 7-4. A view of cut off hole at the core
front of debris lobe A.
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Fig. 31. Change in cross sections caused by debris flows in 1980.
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Fig. 35. Horizontal distribution of the micro-relief in the fan.
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