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STUDY ON THE LANDSLIDES AROUND OBARA
VILLAGE, AICHI PREFECTURE (1)

——Interrelationship between Slope Morphology,
Subsurface Structure and Landslides——

By Kazuo Oxunisur and Tomoyuki Impa

Synopsis

Morphology and subsurface structure of slopes are investigated in Nishimikawa Mountains
where small scale landslides occurred densely on granitic slopes in 1972. Geomorphological
analysis using air-photograms and 1/25000 and 1/2000 topographical maps reveals that where
landslides occurred most densely, valley walls are V-shaped consisting of several segments, and
that where landslides were rare, valleys are U-shaped and the valley slopes are convex decreasing
their declivity continuously upslope. It is suggested that difference in petrography tends to make
difference in prevailing wasting agents on the mountain slopes under the same external conditions.
Detailed investigation of subsurface structure of the slopes in a small drainage basin involving many
landslides gives the informations about the critical depth of loose horizon for the occurrence of the
slide. Thus, a quantitative examination of production, transport, and removal by landslide of
loose material yields a general scheme of slope denudation accounting for creep, surface erosion
and landslides.
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Fig. 2. A contour map of the river level in the study area. Flat surfaces are identified by different
symbols. Contour interval is 20 m.
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Fig. 3. Drainage pattern in the study area. The letters A~D indicate the experimental basins. Ga:
Adamelite, Gb: Inagawa granite, Gd: Obara granodiolite, St: Sediment of Seto group.

Fig. 4. Distribution of lineaments in a subarea. Fig. 5. The lines of abrupt change in slope angle
Chained lines represent macroscopic line- dividing different flat surfaces defined in
aments. Fig. 2. Experimental basins are shown

by the letters C~F.
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Fig. 6. Longitudinal profiles of the river bed and the ridges along the general course of the rivers
as shown in Fig. 3. Where two ridge lines are illustrated for single channel, the bold
line represents the ridge on the right side.
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Fig. 7. Plans of the small experimental basins representative of different density of the landslides
{contour interval is 10 m). Straight lines indicates the transverse cross section in Fig. 8.
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Fig. 8. Profiles of valley walls at different location in different basin shown in Fig. 7. Each profile is
shifted upward in proportion to the distance along the main valley. Watersheds, other ridges,
tributary valleys and roads are denoted by the letters WS, R, TR and RD, respectively.

—_ 7 -



304 FASKF B BRI LSS 21 5 B-1 (] 53. 4)

FREEHBIEH LV 2T 20/NRREBCE LT, #BEELWET 2,

Fig. 7 ZEMB KR 28 M2 v &2 ~FHO 2 FT40 1 HERD» S BMMEREKEL L3O TH D, Hh
ICEAERR-> TRTR 100m Z LT E - e lifMABERTREIN TV B3, CORITHS FEHTOWE
¥ % Fig. 8 ITRT. MERMIFHKC 2:Ga (—H Gb), HMHE A G, R GBIV H M GAdTH 3,
Gd DR TH/NMEOESEMSES TU EHt kL, KEZLEKABREZ > Tnd, RFGRIZNE v,
FHOMTRAEHMT, FREL LEMEORRENAD 25 TH2 (RELALSMND > T2 JHEEED
3)e HERIIADSHT, BLAROMEBERE-30 LEVBABE W, ERIZEHEL, BRI EDK
EL %o, —F, Gb 3713 Ga OB TR ARMEIZ VERLEL, FERE77 v FEBSBIEEALL
kv, BEHELOEMERBRIEETHD, TNOOHOBMIMMBNI v r—7 TH b, BRIZEDN
> TEPEE S, FNXBOHEELBHBILECRAATALIDT, ZOHMIMETL, BROEGESE
BEbONTvi, FRROBHOLITHobD 2L, BHEEII Gb LU GaiiRTtkhk i, Gd #HiRk
T/hE\n,

CNODERRBBEBMATOMTEREZIINT 2NABEEOHBIERT S LREL Y, T4bBEEHERC
LB H BMBBEETRA 2, HRARKEAHAMIIZHELL, RALEES Fig2 045IcL3)
RELTWw2, 372HRE RBOLEKESSDO#H 500m OB E LN, KRG LRALABTRHL LS
2LHB5, RELBEERFig2 OB T2BRERL LY, KBBRRUBEOHTHL2H5, BAEBL SR
HICHT 2B ERLThNIE, BREERA—-LRELBLS (Fig. 6 38), Lo iz
REFHBIIBT 2HBHEN 7o 2 /T 5H
BHHEROBRIIERT 2 L EZ 005, 724
BREOBWAERZ, FCLTR-TWE mER
HROKREZ PFATBAREOER) LnS
E0 b, BLAHMAHEE PIALEBT 284
BHOHENRAELLEE) WHECLERBLT
w3,

3. TEBEOBSR

FBNRRITB T D HHEN S 022 DdIT,
HER L LEREORELB 2> T, &
TCRIMR C KBYI2HARLIHRET LTS
DT, UFZhiZontd~2, #E LKoo
Lg% Fig. 9 ITRTH, T TAOFROEER
#MEESE, 85 L XU T RENENAEER
#® REEKEAR) LEERETERIRERT
LR ERT, TR0 SRIIMEES X
UG LOWE « R LR+ Fig. 70
FRasick s),

BAMTORAEEROFL 54204 % Fig. 10
B U Fig. 11 LR$, BOBOOKIINER &
ZRARTBT 2BARROBERID K- T3,
RARBRICELFRMAEHARRB LB To T Fig. 9. A plan of basin-C showing the location of
i3 Skg DB I DD 50ecm OHBEETICEK 21 the cross section for subsurface sounding by
BCHEE Scm DMK LHPICEARE S a cone-penetrometer. Dotted line indicates
{IDT, HELD 10ecm ZLOBARELITR the limit of the area affected by landslides.

— 8 —



BE - 5H - FAR/NENEAZoligihico0»T (1) 305

B N *RITRLTH b, ERRZIELERDOITROBOBAEXHEL, HHET N 2RD7, 10HD
ITRT 2em KiOBALPBONEWE (N0 >50 ITHY) RERRYITBUI- 7028, £ ORI TRPICHK
MEDRETR Lo A—H =R LV FRETHERLIBETE 2HE4TRIEREOMBIE-> TR D
LEERORIMTR Lico MR MBETEERT, N BI0EZ2EX (BEDLIBIENE) LTHBRT,
Nio>50 245 5% (EB) ORI F—SHEMRTRT, FZAKO~ — 7 ZHBESO L% 3%
EHobT, MEEIHD N v FEANTLBABHBEEICER (N1 >50) HFEHLTwDI0, KEN Ny
FREBOOLEERT. CORBOLR, EHEETRISLY, PHEOEMLIZITLALEBRRIC, 3T
KREZBEBEFDONLZOT, BERIFNCE - CTEEN, BBELAZMETHLLELONL, TREH]
W OEE 200~300m QA TRABPYEICT Ny P LERTEICRHINS,

Ny i ST LEBEDHHOLWIT, N flio Fa7 4 —n B BT L Fig. 12 X ) A
NE—VHEBOND, AR Nio BRI LRITERNITENT 30T, BRHEERKZE(RASNhS, BE
BZODLEIZ Nu<l0 OEEdbsiohkdhns — T, BRIDVDLT-HZBLRSONS, CEI
Nio>50 DERD EIZ Nu<1I0 DLEHD - T2 30T, FEPHOFHEELS TFHRIZHITITE{ RSN
2. D HREPIZ Ny HOEELELALHH L L DT, WARALLABHTHRAINS, EBR <z -
BABMERELTHLA, Niw<50 OFA 50em RO IDT, HEHOHOBASTRONSG, HMBNAEHE
TRERBHSHRMEHIIT, AR, EN, BHE, CHOLBRRONLZ LITE 545, Fig. 10 08
O B ELBORSBAHEIN TR L 2BRFERENAPNEENI T ENTE L, ZOMETIE
Nyy<10 0+BRA‘MEMTI T, 28X TFTHTARELSE->T b, —F Ny #2110~50 O LB
BIHEEBTEN, fAEEEbERL NS0 0LBRERATOHORES TR E D, v 7RERELT
Wk, ZOLI ZRHYUIBEOCERS 2, TRTOPETROND, 2ok ra yOREHETI®RE
INTRBY, HEIHICE TR, LEAEIHTIRICS 5T, L0 —RTRH LM, FENIIERA
LEmERL TS,

AHURD LN R/NRIEH R EOR A TR, BLALABMHAROAIRBEL THEH, LEHEN
T3 Nuu<l0 OfF UTFTRCNEKBRELES) B—FULOREIEF L TeIBERRELETIENWIC
LHTED, COZERMDINBORL 4 7ONBRIIO2WTIBADONTREMY, 220 LIZER
BEHEONENREOHEL O IXHESNL, $4dDL, GHA ORELIABEI A G HEN &
MEE ps O LILERS 50, HEANRETHVBLIHRALEE L., 13,

SITE 6, LINE-L
SITE 7. LINE-L, - 10 20 30 a0m

10

9 20 400 zo«o "2 20 4p
20
m
L T L- L-16 Le237
&
io
£
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Fig. 16. A general representation of Egs. (10a) and (10b) illustrating the dependence of the net rate of

wasting 2, including the effect of landslide on the weathering characteristics (4 and &) and
on the rate of removal v,* by steadily active agents.
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