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THE LANDSLIDE AND ITS GEOMORPHOLOGICAL ASPECT

——On the landslides in Kouchi pref. caused by
heavy rain during the 5th typhooon in 1975——

By Kenji Kasurwavya, Masashige HiraNo, Kgji YokovAaMA
and Sefsue OKUDA

Synopsis

The distribution of landslides in Kouchi pref. caused by the heavy rain on Aug. 17 in 1975
and the factors affecting them are discussed.

Survey work showed that the collapse density (the number of collapse points per 2 kmx 2km)
is in proportion to the gradient of slope (average gradient in the same area) till a certain critical
gradient in the A section where total rainfall is nearly constant, and in the B section where the gradi-
ent is nearly constant, the collapse density is proportional to total rainfall (average total rainfall
in 2km X 2km).

From the results mentioned above, next equation is derived for estimating the number of
collapse points;

NG, r)=kip(i—ig)?(r—rg)? with i=tana
where N (i, 7): number of collapse points per unit area, k;,: coefficient, i,: critical gradient for
occurrence of collapse, 7: total rainfall in mm, r,: critical rainfall for occurrence of collapse in
mm, a: average slope angle per unit area and p, ¢: constant to be determined from field data.

Assuming that # and g equal | respectively and i, equals 0 from the results obtained here,
next approximate expression can be applied in practical use;

N, )=k i{r—ry).

As to geomorphological aspect, the collapse density seems to be proportional to the density

of valley heads in A section.
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Fig. 2. Distribution of daily rainfall {(in mm) for Aug. 17, 1975,
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(b)

Fig. 4. Distribution of landslides.
(a): A section (except blank space) (b): B section.
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Fig. 8. Relation between number of collapse points per 2km x 2km and tangent of slope angle
(average gradient in the same square).
(a): A section, (b): B section.
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Fig. 9. Relation between number of collapse points per 2km X 2km and daily rainfall (areal mean
rainfall in the same square).
(a): A section (b): B section.

BL, r: HRBR=MERE (mm) THHo Z T THBMEBMRBTH DY ORLL 0 LEBHER, LiZME
ABLEBREHEINS. EOBRT, Wb 5 HBEMNTRIIN 540mm TH 5%, T OFIRITH971)®
WRLE, £eLTHRAEEBOM AT 2HEKREO 500mm [ZEWIOTH 2. BHIBRIZENTIHR
HEBWREL LA L TD L eBZad, LROHEEBO TREEZHRLIELL Y. 2, HER
B E D E ZANEREMDTETS 5o X, FiRAH 800mm Ll LS C ISR H MG L
ENIIRIRITONDEY, THRIFEFHEEIEEITORLELANBERNCBLZLDIL, 20
ECET IR T CRAEHBEL Tt wIERIZA L h, SBIHBELET. 800mm LUTOHMC

150 150~ .
.
- e
z c v .
2 2
z z
6'°°>" Z100f~
< g
w w DA
a o .
g g a e
3 5 o
o - S K
8 3 . .«
W %o © 50 . ~
5 7 w AR
. RS o -
N « ..
3 ."ri W . :
3 B 2 - 5
b _\:_'t 3
° 1 § 0 | 1
100 150 50 0
MAXMUM HOURLY RAINFALL (mm/hour) MAXIMUM  HOURLY RAINFALL (mm/hour)

(a) (b)
Fig. 10. Relation between number of collapse points per 2km x 2 km and maximum hourly rainfall
(areal mean rainfall in the same square).
(a): A section (b): B section.



W - SEFEF - BRI - B < LB S S MR ICBE L T 381

DA TEMENT S & (RPBRTRINS D)
n =0.38(r —_— 540) ............................................................................................. (3)’
ExhYy, WMBERBELZIEEIND,

ZDEH T ENL, BRHROBRBIRONIHBOIAEF IOV TR, FHRSHBEHEEL D I/
TN, BHBREARIDPDLOTRHBID - IHEI NS,

AHIRTIR, BHREZOWTROLFABEDFHREL Y /NI AWRET, o B RO FHEANL Y I
BROEEIAHT, BHEBEHRELTVDLEIAD L, ZOBRREFTIHBENHRIB R ozh
LV IANE N EHPRIN, HARBOEREBRKBL Thi 30 LRI N,

X, BB AR L AEOBERIATHD (Fig. 10) A, B MR L FHELZERSRDONT, W
BEHBOMBTE, ERLLEMINTVWIHENE (ZZTHAWRR) BRI YEEERFTHAI LN
5 EMAEORERPVWTIRREI NI

33 HEOBETAR

YED k5T A citg (HAD ICHES R, B S TRELETR (ZZTRAFRR) RKEEIL
TnLEnSG ZERELNLY, ZOTORHU DT NERB MM EZRBICER LHSTHXo%ES
WREE 2D, ZOBE, FBREMENIEIETELELOND HEBNKTEHECIIMERKD & ITHEBBE
22805 50C (FHIEH, 1976)'0, ME LML (EH) KEMBTIEZELONE, X, AMTENIZ
HEEYRRCIBELILOTLHKINS,

LI TRETHBTERADESTAEET AHAROVTEATED 2, COBEROOEREEAL
r— R OBRD L DOBELLNLY, RROF LFEPRITOWTBERONTVEZ LIIMAT, LR
OHBEORREOES:, 32BEEMSRTNEI LI EPRERACHRTE2BEORBREELEL
VTHHI EVI ZEEZRBTEQD, @I DRAVEETE 5,

Thbb,

N(iy )=k (B —To)P(F—T )T coevrrereeen il “)

BL i=tana

2T, NGO BUEEYS ) OB, ke RE, i AELSIERITRAEMAOESE, r $HEN
B (mm), ro: SRR E (mm), a: R LT 5 BAMBANOTFEHEMATD 5,

L THBOEBRA), ' EBELT, p=1,¢=1 LTHE@DORR

N(Ey Py Ripe e (F = Fg)ererrsseseressensse s e, 5)
L%bo
4, WEBHIRELZERYOECHBRT ki BR—0EEE 230 LFT0E, BHRITEWTIR
ﬂalr!=k“'i= €y e ®

BERILT S, G R RLD0.3BLAEZEHTH S, HiIT B WRCHT 5 TFHBEMA33°, T4dbD
1=0.65 THBZ Eh b, kir=0.59 L% 2%,
X, A#BTRGRR

%Y‘:kir(f“’o):(:z .................................................................................. %)

Lhb, TZTCRA'RLIDIM0LELERTHL2 0, kir+0.59 L A HIBIZET 5 FHER r=
490mm % (DRIRATHIE =250 %48 %,

BT AMRORBEDHFTRIT 250mm L %2 ), X B HROZNIZHHBO L S 12540mm THh, 2D
ENHBEEORME NS 2 LIRS, AHIRO Z OffIZATHK Q971 REENKHTROEN LITIT
HLL, TEREYEE LHREBEU LY E5 2T, AHUROBEMELZ AR L HERRKOREITHIE
LTwidntdBbhd, L, EBRROBRITOWT, BB~ MtkeF v 87 v ORMER
MREOFEOMEID Y, ThISBROFETH 5,



382 HAKHAFERS 1958 (W 51 4)

34 —RBEHE

— BRI AEELREOMEEAD L, REREEIINE (1966)' Dni L) KL EERE 3oLk
Z2oNENIITHE, ALEREE ~REFEOBBIRERDLLIFHINTE D BLEBREED,
1973)Y, ZZCHEMBL Lic A #HIRITH W T Fig. 11 (a) 2 6B L% &) KSR EAHEEEOMN
CIREABREEEL TS, B Fig. 11(b) KE W TR I OBEBRBETIIA WY, THi—BITH
BENRB*BLTORVBEES 2LV ZLLFROBFNHEAVELVEVS ZEHHEEEE{LT

3
°
T

o
o
T

NUMBER OF COLLAPSE POINTS (n)
NUMBER OF COLLAPSE POINTS (n)

°

lco 00 [ 190 200 300
NUMBER OF Ist ORDER STREAMS (m) NUMBER OF Ist ORDER STREAMS {(m)

@) (b)
Fig. 11. Relation between number of collapse points per 2km x 2km and number of 1st order
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(a): A section (b): B section.
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