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TOPOGRAPHICAL CHANGES ON THE SIDEWALL AND IN
THE VALLEY BOTTOM OF THE KAMIKAMIHORI
VALLEY OF MT. YAKEDAKE

By Hiroshi SUWA, Takashi SHIKATA and Setsuo OKUDA

Synopsis

Progress of rock fall from the sidewall was observed, and the surveys for the topography
of valley bottom were repeated, at the Kamikamihori valley on the eastern slope of the
Yakedake Volcano, in Japan Alps. The progress of rock fall from flat sidewall was most
active in early spring when the air temperature rises crossing 0°C, while, from convergent
sidewall, progress of rock fall was most active under the conditions of rapid snow melting or
of heavy rainfall. The retreat rate of sidewall estimated from those rock-fall data amounted
to the order of 101 cm in one year. The continuous talus belt was laterally formed along the
foot of flat sidewall, while a larger and solitary talus cone was composed on the foot of each
convergent sidewall. The latter types of talus cones yield stepwise shape on the longitudinal
profile of valley talweg. This stepwise topography in talweg would diminish or retreat in
parallel due to the running down of debris flow. The lateral inclination of flow surface of
debris flow at the curved section of valley bottom, was observed to be several times as much
as that by water stream under the same hydrological conditions.
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1. BELZROBRE

EABRIBEE K LOFRMAE A E N REBO—DOT, BERMNECIRARTRABHEI R (Ex
BR, ERR (EX - A3, PER, FTER 24FhTos (Fig. 1 2). BEEOLKE, EHONRER

ooy ?:ﬁ““ﬁ& {0 ERRLUTOBRINERAED, BADYTRTE~

Dlre™ e NN B’L B DAD, 20 RS KRFERGSLA
\_‘= HHERI DS B > T 3o

'\‘E A SREPIMER (5 ORI T
f '4_ BRAELDRRELA) LFEENENSTRTH - 73,

r" &\ 19624 6 A17H DBEHE O k% SHICAHICREL,
Wy~ N ZDHEEEIR LT &2, COMKIR, TORDES
X% (Fig. 1 WRIXBDSH, EILIFEHOX
D) OEFEMICKOMEE Liciod, BAERPS T
DOROFTRESHESN, LEREMPRT LIS
THENEWVERADS BIhO=TMR LI N3
EDREEH VKRB LI EPHEINTNEY,
CLDXSRAELRER, EAWCANE, BIRicE
A F% (downcutting) B&EEHEA (sidewall
erosion AU iE sidewall undercutting)!® AS#EfT
UTAERTH B0 7L, WAK0EERE LR
DEME LTI, BROTARIEAEELL, MR
WKL BBREEDRR, TRHOBAOILIBOETHRD S

by dot line shows the main study area, N3, ABRETRIOEZHONITTEDHE—D2D
where the sidewall erosion is very BHTHD, & LTRE 2B THLT 3, BHE
;cot;ies. C'Sfol;(c)ld{cnéllcle.s show the survey L, TELTCOROERET, BESBHTEA
PO ERICETLTOARIRE LT, Fig.1 O
hOMTHEE NI ERRE Lice RURBEFELUVIHBERE LT Fig. 2 IGRT,

78, ChODOFERTHOAEE « (KPR ETIERED, »y SRUSERNEOEETHY, 35 2
REEERGTH S, Lich->T Fig. 19 OLAOKIZ y2 EHADHIEORER & LTEHINTVWS, 2
72U, Fig. 18 OBEEIX Fig. 1 {ORT 2 SERTE (r=26122m, y=—80208 m) %5 DBRHICH 57K
PHEEEEIR T
(1) BREOHEM

Fig. 2 ([CRTRBTIE, BEERALBICO » T KPIRHERESIC & 2 kEH © BEBEE b DHE OWiE
EB>TWB, 7272, BOHRT, y=—80.95km & —80.75km DHEMHEDERROBEIL, HED
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Fig. 2 Detailed map of the study area, corresponding to the rectangular zone in Fig. 2. Survey

lines are drawn for a longitudinal cross section along the talweg and three lateral cross
sections (Line 10, 11, 12) of the valley bottom. Cross symbols show the bench mark
ponits for topographical survey.
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Fig. 3 Classification of sidewall and the depositional structure

over the valley bottom. A plan (top) and cross sections
(bottom).
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S50 EMTE B, PEEEEAROZOOMNEORBILHZE Fig. 3 OFEEK (1) KRT, EEK

(F) BEWICRE -4 4 7OBRELE O EFOBEARIIHENERTH 5.

(2) 2EE EARIKOBGR

AEATE OMEIC AR L EOR TR X » TRECHBICRERSSE S 600, VWhW 5 & (talus
BB scree) AHRENTV S, BHRT —7 X & SIEHIN, —RIICREOHIICERE N3 PR
oHEREl (alus cone) DOERICAVLNGZENFD, T TREHRIHNT, cone DL T
BATh, KFELETHERBICE UTRVSC LIcT 5, FHAOBEFE ORI Fig. 3 OF
TE () IGRT & 5 I SERY RSN TS, T OEREHEL, AFERELEW 5D, BHE
@»§H%ﬂﬁﬁmmofzﬁ§ﬁbfmétbmcm;5&%%&%¢5c@@mgﬁm%&@cm;ﬁ
REEROECHTHE, BOEFEHBELEN Fig. 3 0547 1DLIEE-T0S, Tiabb, KEH
%Kﬁﬁ%i@@ﬁ%@fuvamﬂVF4v%ﬂwﬁﬁbfﬁﬁﬂ%ﬁénfwéotﬁb,cm;iﬂ
L AT, LEOMBIMENMICRESRT, POoER OBREORDBLERDIIND, R OREE
FEEICORE D (EAS3~10 m BED. L LEREHOBEEIRIENDOT, BIREME LTERENS
SR OEERP LTI,

KR OREERTE OBBICIE Fig. 3 & Photo. 110/RY & 5 72 L LR DB (talus cone) AEERE
ATV, BARMOBENFEICEVTE, HEOBELHEMECER LT, KFOLEPRSEMCSRD
AbsE LB, TAOIEMSEHIICERTSHE, SOAMICRTOLI BHFEEHOLLATI
ﬁ%m%bt%éﬁi@wm@g<.ﬁ%ﬁﬁzwcﬁﬁﬁﬁ§<,%@BmﬁmmgﬁmiEﬁm%bf
5T, BEOLCHADS—VHTE, £OREHRCHCETORMMHSMEHS NG 0, 8L H Uik
Bk E ¢ (LESE ~20m) 725 & & BITKFLE S Y OHER ORI (talus cone) OREERT X5
W18 % o 38 UM UIREHHTBE AR & Wi, REZED,
IR ETHRLUHE LTS Z EHBBL, TORDHIRK
R Fig. 18 IORT &S SRR (AW Bk
WEFLTND) ZRTEL &S, Hr OREIRDHE
3, EREC A E AR HSEREFEO Eic#i- T3
KOUBTEFMLTE S, THbL, AEFOEVRE S
FHRECAE L, ERENCGEENOEORESMET b, £
LT, COZEHEBOME DTS DA E HEKEISEEFE Ol
BMOME (BROVHFEICEOMAKLECA) KIZE—HLT
W5z &8 Fig. 18-8 IGRINTV S,

UM DR OB OHERBBEIC OV TIIRO X 5 SEHS
Hbo Tbb, THADEVNAMFEHOEE TIREHKIA
RABPERMBENITE AL - TERL, RELCE< MY
v 7 AL AT RNERSHEEEEEZE LTS, LRM
ORBVEMEORE T, FRONENPLNIDT, BE
DERHELDDT LY v AEESTNE, TOX I
K&hohT, tROBEILCR~N LI, EEUTH
EHNCETT AR FROB & &, ERICET T 28,
HOBXICHTTRIATEZ EBTHTH S,

2. ERORLEBE

‘ » HERRE ULARPET RAET 5 BAOFRE, WE
Example of convergent sidewall. 51 AHELAZDOREOEED > LORARICEN

Photo.
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EOWK OFREMED SHADTDICHTE LD, RICRERIZINILOLT, BRBEHLOOZ LY v 7
AL L BEEREOETTHL LIRS,
2.1 ZEROBRH
BEEHLOEBOBBHOHACL->T, HOER (FB) »HOEIOER @B ETLTOREZEET
X BZONBE LY, FEBRTEZOIIUHAUOEROS LICRERLAENELTEDEE L, 363
Y H 2 S ERNCR—E25H O BRROEEREAIT o CNOOEEMLSHFETEZDEVEROEE)
THROLBELOEREREXEITHY, ChoTOREHEANRESE U
(1) BRFEOBE
BEERBRLUTOAMEDRSZ B EEEEELEELTED, BHEEOREHI 2~10miZET 5,
D OHEREH R Licinid, HRBORBEESDIRD RISV ERELTHVA L EAEETS
L, BEEETRELTHNA LS, —EOHKEEN100~10m BE D4+ -4 O LAFHPRE TR X
SIKBbNE, COXSBEEBECGER LT, SEOEEMECRNEFNCRIEEOREHX %
Fitk) BEELTVEH, COKTFIE Photo. 2~5 THDMA 5,
RLOBERTR2OHEEMA L, 978bb, Fig. 1 KBATRT IBEFRORENE (EROobD
HMBIEIC No. 1-+-No. 9 &#9) 28T, #1757 AOMBTENE WOEMESSH UAETREDOER
@53 ) HF—aH) BE-T EROBERE), KEMLTERET 7o V2139, B8 No.4iTxfL
i3, Fig.2 T B8l LM THAICET—Z FF5ATh 2 52BEL, 0 6KHLO18KE T2HHMET
BEHBEEEE G5V E/7axH) BOIF7
28 No. 4 IFEEHOMECH Y, EEMSHEOMIRIE Fig. 4 & Photo. 2 3 XU Phote. 3 iTRX 1
TW5, FEOLHOES31870m, Fii21845m T, RHEOMEFHI60°~80°TH B85, LESdalEch
B, VbW AMBREICIE > T, FEOHICRLADOMORMEBKRE LD, 0%k, BELDH
HELTL AEBBZOE~NERL, HROBEMERINT N E, BEISIBLLT 9 A TEAEDHE
MOBNTWVDB, X5, BHERTEOBRSOMEL,
FEFEPUAFEDH T I I REIC K » TERTHEE
[LEELTV S, BEMEOS ST LMIc3HO AT
OFHE (EETHm, FERAKWY) BBD, Thk
DX BIC LT Fig. 1 55 HHRA 5 &5 ISR DN
FRLEAE &L > TS, BEEX D EHOZh B OR
T2 Photo. 2 HO5MMBILELIIL, NV FEE
DOIEEBMDIEAR Y 7 €V I3 EDRERB XCROEL
DA TREN TN B, TDTD, WHIEHDEWDI

DREERIFET L HAERE, COREMNELOY 19001 tne
BeRl, &BICLHONENALEERETC LRSS o ey ©
Vo E £ ar 2

1850

AEERIE No. 4 OIHTPRERD, BERKT 55
R A S, 19794 19804 1T /KHERIE 21T » THI v
EHOEBEZTR, ZOEHROAXVCE GBEHRA ° HORIZONTAL LENGTH (m )
CEKI0m BEORBERELTVA) &, WEksg e 4 Tep isa plar} of the sidewall I\To. 4
O3 BICkS CEIRTHE & GELRIBAME T i Jor cross sectional
SEMARTRKICEZICONTHEA ERELTL cross profiles of the valley derived
2500 19814E0 5 I3 RIkE A Fig. 2 & 4 KRT X from a topographical map.
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Photo. 2 One slmt of ';ukw 11 \Eo 4 for the rock-fall observation on June 17, 1981
corresponding to the initial date in Fig. 6.

Photo. 3 The other shot of sidewall No. 4 on Sept. 29, 1982,
{inal date in Fig. 6.

corresponding to the
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KRRV HRCSSLOMNBRONG.
2} AEAE No. 4icH 0 5% A0

B H £ 7iC & BRFEDHREHAE Photo. 2 & 8 ITRT . EEOHVELLBOUTO#S L, BHOR
PR REE DIRRAED 5 DV IRBEADY « Vvt OFERBICE » TRESEAINT WV, BEE» L%
FORPIC= MY v 7 AMRARHBNTED, ChEBFEOTTHEMINMTEEM &8 - TO2EIROB
S, EHUTWAEAROEAKEDL S &, ABRORBLRBEICIIZZ EBEhT, UbL, ZOLIE
MAE DR X ZEWAD 5 L BEMEICE L 3 RERICH I W TERORBLT RIS, 20k
IBRR—ED S BicfES  DERINTV S,

HROYGCHZ, » 47 DRFLCHoUY Fig. 5 K
RTESBWERE LY DG I, T8bB, —WA320cm OE
FEDE—4 vyt E212mm ¢ Qu—F~2miETE DD
W, ZhE3ARBLUTAM RIS THETHS LTEE
Uco D&, 5D 2—4 » + 2FHic Fig. 5 IR
T EIREBRASETY, V=Y 15—V 4 ETORE
WTHRADMEY, BEER, KT EH L.

FEEROHEICRET 2EADURIBROFELCL » T »
fro &7, BRERE, BRET 4 VL D LV—RAENLT i b o
EhAbE, MEREHB L, &5, ThEUTEDR Fig. 5 Scale of the sign-ropes with
DEOPIRERD b L—2 X &b ERADETHYEB AT regular square targets (20cm
BMELIE $THE T LEMB LI L THEEHE L, 20 e, and zoning on the
DX LUTESNIHEADREE Fig. 6 1CRT,

Kamikemitorl  Volley

mountaln  slope
 sheupory )

i i ihori Valle
Rock fall from side wall No. 4 ’,K/o’n!u‘k‘o/m‘l“ r ,““‘y
{ June 17, 1981 ~ Sep. 29, 1982 ) [
\\"'//nzu li
T

mountain slope | (!
L

RSN At
K 0

talus \ O ¢ o
N =y @ --- fallen boulders
talus O --- staying boulders

Fig. 6 Rock fall from sidewall No. 4 (flat slope), which occurred in the whole observation
period (June 17, 1981~Sept. 29, 1982). Rock-fall observation started from the date
written in Photo. 2 and ended on that in Photo. 3.
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Rock fall from side wall No.7
( July 25, 1981 ~ Oct. 17, 1982 )

convergent zone

e
@__1/

# --- fallen boulders
O --- staying boulders
Fig. 7 Rock fall from sidewall No. 7 Photo. 4 One shot of sidewall No. 7
(convergent slope) as found (convergent slope) on Sept.
in Photo. 4. 28, 1982.
WLOFAXELT, & Fi710)"?5‘12@%}ﬂ”'ﬂ@&%%%&& b, kitE ETBIOmREED

HLOMBETIRE L, A ETRROUEEBEADERRE LT, 2116 @j wr‘m (2:3081m 6 1
LR O B X)) TR L//im /{I@M){u(f ELTHE, 22 TREMRIBICE T 21 FrOM A 1zt e,
WO X AN TEREMNO I, T8hB, 2O TIRABDESLEIAALTE TS 00T,
S LU TO AL O— DA TR TR DT A DT, (IO A X525 LTh/A
XHIZ U I TEIRD, TOXA IS, (IO LT S50 L SOV L2 IV 50D
17, AT TG A2 DY S Wl Uiz, 73, "JHOMKREEAZR LT, BitodRET 5480
A4 2L, LR =y = &R 20 em PO b Ol Ui,
(3) HIKRAE LD RE

AT ST NS D TR EBEANICRITUTH 50 7oL, BUETHEEMINT » VL DEICRY,
SLPLOMEIE DD URD DT, Il &E Oy 4 X330 cm b em D & —4 y P ORI ICHILT 45
em DLl Uice BE-T, 7908 No. 4 12885 EXEOMHCEINZ DD T, MDD DR
CHMIE 5 T EICI8 » 722 SRR LI IR 5780, 7z, SOz, 75 R~ ensh 1 o
Zo—ir o PRNA LIIEFT, BRE EMNC B A HUCERAANCET Uicicw, i S Sl o
i JTEE D K& TS, AR ATV S, AANRNE No.o 7 & No. 8 OliE 1% Photo. 4 & 512, |ilshii
BT R R S o SRR Fig. 7 & 8 107 73t Noo 83 &7kl No.o 4 &[]
UL RO TH A58, 738 Noo 7 UM EACHORMITH 5 .
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Rock falt from side wall No.8
{ July 25, 1981 ~ Oct. 17, 1982 )

10m

& --- fallen boulders

Q- staying boulders

e 2 -
Iig. 8 Rock fall from sidewall No. 8 Photo. 5 One shot of sidewall No. 8

(flat slope) as found in Photo. 5. (flat slope) on Sept. 28, 1982.

2.2 ELORLEES
(1) 738 Nood  OFfiAD 12851F 2 (1 OF R

g7 (EEH320 em P TIZBE) DR/ A Table 1 & Fig. 9, 10 (237, Fig. 9 3420/ =V
ST LRSI LD LT H D, SO SEAREE O PRED Y — 1 I LT L
Lasbns Fig. 10 13, DM, S LTOB AR L OVE LT ORETIING, & AT 0 SRR ANIE
[T B 2 A100E LT, EOX i B LiEAT, CoiE Fig. 9 &n‘ TRRIT, PR ORI DS

for fem sde woll No. 4 Kamikamihor v

m3)

4
‘é‘ Rock foll from side woll No, 4 Komikamthort V.
= 100 T T
et
® 5 ~——— rumber of boulders
Y u ——-— projective area of boulders
w I R estimated volume of boulders
¥ ¥
3 w 50
E H
> e
5
w = i
Y 2 |
; L |
2 ° |
¥ ° j
2 along
© No e o Gh G NG o
1981 i 1982 b
DATE
Fig. 9 Progress of rock fall shown as the [Fig. 10 Progress of rock fall shown as the
cumulative volume of fallen boulders cumulative number, projeclive area
in each zone of Fig. 5 on the sidewall and volume of fallen boulders from
No. 4. the sidewall No. 4.
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(°C, in every 10 days )

CUMULATIVE TEMPERATURE

HABTKFATEHR 265 B-1 (1858, 4)

Table. 1 Progress of rockfall from the sidewall No. 4 and rainfall condition.

fallen boulder rainfall condition ( mm )
dat area ratio | volume | size of total **[ max. **| mean of'*| max. ***| max. ***
ate number largest rainfall | daily daily hourly 10 min.
(%) ( m® ) | boulder( m ) rainfall | rainfall| rainfall | rainfall
6. 17
? 23 1.64 3.83 1.2 880.5 133.5 26.7 20.5 15.5
7. 20
- ? 9 0.72 1.68 1.¢ 81.5 19.5 3.0 9.5 4.5
k4 8. 14
= ? 1 0.04 0.06 0.5 498.5 110.0 16.1 26.0 11.0
9. 14
? 5 0.17 .28 0.7 331.5 84.0 11.1 12.0 4.5
10. 14
*x 5 0.29 1.34 0.8 ( 655.0%) | (48.0 )| (3.3) J— —_
4. 27
2 81 6.23 18.99 2.4 101.0 30.0 5.6 — —
5. 16
21 2 0.42 1.47 1.3 224.5 73.0 7.0 11.5 3.5
6. 17
S ? o o o Q 174.5 34.0 5.1 10.0 6.0
o 7. 21
- i 14 0.69 1.51 1.2 204.0 46.5 13.6 13.5 5.5
8. S
1 4 0.25 0.49 0.8 189.0 58.0 6.8 15.0 6.0
9. 2
{ 2 0.36 1.15 1.1 352.5 o 13.1 18.5 5.5
9. 29
*% =-- at Taisho-ike pond ( by Tokyo denrycku Co.Ltd ), { ) --- precipitation, * --- more than 60 mm
in 655 mm is rainfall ( the rest is snowfall ), **% --- at Re

ot Taishoo-1ke Pond, Kamikochi

100 4
maximum temperature

!
minimum 1emperature ,'
1
N '
i
!
N

1

I

!

i

!

1

]

’
[¢] T ARELEL L
o0 0 0
ggogecgrogaog
do==ad~-am6s6d
el v
<3 )
5 5

2 9gl —§—— 1982

Fig. 11 Cumulative temperature in every

ten days as the summation of
maximum or minimum tempera-
tures above 0°C, at the Taishoo-
ike pond observed by Tokyo-
denryoku Co. Ltd.

ot Talsheo-ike Pond, Kamikachi

1982

- N
o 3 o

TEMPERATURE (°C )

s
3

12 Maximum and minimum temperature at
Taishoo-ike pond observed by Tokyo-
denryoku Co. Ltd.

Fig.

EHEICER LT LERLTEY, BLOROER
FHEEAZDESKEZBYIKELZTS, MOERT 3
EAMIMARICIREBENOEN T EBb b B,
Table 1 {3 Fig. 10 28 iCHic-TEHE LD
T, BAOREKCHET 2#BLRL, I5KKENEh
OREHRC B ZHNEHFLZGRLUTENTH S,
Fig. 11 (319814E 0K A D192FEDEI BT T W, #E
K0° 2% ETI0HEORFESRETRT. ¥6H
HMEOEE RLKEOEMAX VS0 m BT,
M EELERE (0.6°C/100m) 2RO, &
BRI No. 4 DAIETIE, #EBRZ Fig. 11 (TRT/
5 7% FH~20°C (2°Cx10H) SBARTFABEL,
AOEHE S v+ LB EEIND, Fig. 12 3
198245 4 A &£ 5 A OEERIE L RERBEOBEE%ERT,

CNBORIE, BEFEG-LAORSEIEORE S L URROMRE S OEBEET 5 OICHAT 2.
N ONBEEHIE LD, 2EChES L ORENECORE OREEREUTFICENT 3.
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(a) 1981466 H17H~7 B208 (BFHO%) : BRAHEEO > bTHERR (W) M2EBEED T
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Table. 2 Volume of fallen boulders and estimated mean retreat of sidewall for each zone in Fig. 5

volume of fallen | ratio ( projective | volume of mean retreat

zone boulders ( m® ) area of total fallen debris | of side wall
boulders / area (m?®) (m)

of side wall )

1 7.0 0.184 38 0.32
2 11.5 0.179 64 0.57
3 3.7 0.150 25 0.21
4 5.0 0.280 18 0.15
total 27.2 — 145 —

at the survey slope of side wall No.4 ; June 17, 1981 ~~ June 17, 1982
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Fig. 17 Changes in the depositional state on the valley boitom at the foot of the sidewall No. 4.
Cobbles and boulders were drawn down from the 8 mm film taken by an interval shot
motion camera. Broken line shows the boundary between sidewall and talus. Dot and
broken line shows the center of talweg as the lowest place of the channel
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Changes in the longitudinal profile of the valley bed in the upper reach of survey area,
and the locations of the center line of convergent wall (Left 1~L. 8 and Right 1~R. 4)
and those of talus cone (1~5). Convergent wall with dot and broken line forms a
remarkable talus cone. A large-scale debris flow occurred on Aug. 17, 1978, any debris
flow did not occur in 1981, and only a small-scale debris flow occurred on Sept. 20, 1982.
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debris flow on Sept. 20, 1982, on Fig. 19 Projected longitudinal profiles (top)
both sides of valley bottom. The of talweg and ridge lines of lateral
area of this shot corresponds to that deposits of a small debris flow, and
in Fig. 19. a plan (bottom) of them.
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