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Table 1 Sediment yield per unit area of landslide

Area of Area of o Sedi}ﬁ:é'nt
Site Date References basin landslide yield
(km2)  (X10*m2%/km?) (X 10*m®/km?)
M. Akagi (Gumma Pref.) 1947 Kawano et al (1968) 11 4.7 7.0
M. Aso (Kumamoto Pref.) 1953 Kawano et al (1868) 33 5.1 8.4
Moji, Kokura (Kitakyushu) 1953 Takeshita (1971) 40 1.6 1.3
Hanazono, up stream of R.Arita 1953 Kawano et al (1968) 47 4.5 9.2
(Wakayama Pref.)
Up stream of R.Kizu (Mie Pref.) 1953 Kawano et al (1968) 30 3.6 0.9
M. Amagi, up stream of R. Kano 1953 Kawano et al (1968) 78 0.9 0.2
(Shizuoka Pref.)
Nogodani, up stream of R.Hii 1958 Masuda and Kubo (1972) 20 4.7 5.9

(Shimane Pref.)

by Yoshikawa et al®
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Table 2 Sediment yield caused by disastrous landslide
Sediment
Name of disaster Distriet Date yield
(X 10%m3/km?)
Hanshinkan (Rokko) Hyogo 1938 50-70
Kure Hiroshima 1945 10-15
R. Nishiki Yamaguchi 1951 10-20
Kameoka Kyoto 1951 10-15
Minamiyamashiro Kyoto 1953 50-70
R. Ado Shiga 1953 30-50
R. Daido Shiga 1953 30-50
R. Ina Hyogo 1953 10-15
R. Komaru Miyazaki 1954 50-60
Aizuwakamatsu Fukushima 1956 20-30
Isahaya Nagasaki 1957 50-90
Seto Aichi 1957 20-30
R. Achi Nagano 1957 10-15
R. Nakatsu Gifu 1957 10-15
M. Kinpo Kumamoto 1957 20-30
R. Fuji Yamanashi 1959 20-77
Nothern part of Fukuoka Pref. Fukuoka 1959 10-30
Inadani* Nagano 1961 100~-150
Nagaoka Niigata 1961 30-50
Tara Saga 1962 10-70
Nishitani* Fukui 1965 100-150
Neo Gifu 1965 30-90
* These extreme amounts are due to the large scale landslide; by Yano, Y.®
Tabel 3 Sediment yield caused by mud-flow
Site Date Reference Are%krc;lfz)basin S(eglf‘éf;g /ﬁgﬁ‘}
M. Rokko V. Futatabi 1938  Kawaguehi et al (1951) 1.8 18.1
R. Shinminato 1938 Kawaguehi et al (1951) 30.2 11.9
R. Uji 1938 Kawaguchi et al (1951) 2.4 10.8
R. Ikuta 1938 Kawaguchi et al (1951) 11.3 4.2
R. Ishiya 1938 Kawaguchi et al (1951) 2.4 11.7
M. Akagi R. Numao 1947 Kawaguchi et al (1951) 10.0 6.1
R. Shirakawa 1947 Kawaguchi et al (1951) 11.9 5.6
R. Arato 1947 Kawaguchi et al (1951) 34.1 2.7
R. Kasu 1947 Kawaguchi et al (1951) 11.1 8.5
Up stream of R. Kuzuryu 1965 Ashida et al (1966) 99.0 8.9
Fujigoko R. Nishiiri 1966 Yano et al (1967) 2.2 3.7
Kure R. Hamada 1967 Hirao and Okubo (1970) 1.3 3.5
R. Fuji R. Otake 1968 Yokoyama (1972) 37.3 7.7
R. Ohsora 1968 Yokoyama (1972) 17.4 1.9
R. Kotake 1968 Yokoyama (1972) 44.6 2.6
R. Ojiro 1968 Yokoyama (1972) 29.3 2.3
R. Nigori 1968 Yokoyama (1972) 16.1 1.8
R. Nagare 1968 Yokoyama (1972) 11.6 2.4

by Yoshikawa et al?
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Table 4 Observed sediment yield on the observation point H1

Period

Z
°

Weight of sediment

cumulative weight

(kg) of sediment (kg)

1 1973.9.17-10.4 0.200 0.200 *
2 1973.10.4-10.23 0.290 0.490

3 1973.10.23-10.31 0.180 0.670

4 1973.10.31-11.14 0.280 0.950

5 1973.11.14-11.26 1.710 2.660

6 1973.11.26-12.11 1.590 4.250

7 1973.12.11-1974.1.31 25.800 30.050

1 1974.9.6-9.25 0.930 0.930 **
2 1974.9.25-10.7 1.380 2.310

3 1974.10.7-10.30 0.360 2.670

4 1974.10.30-11.15 0.520 3.190

5 1974.11.15-12.2 2.860 6.050

6 1974.12. 2-12-16 5.550 11.600

7 1974.12.16-12.26 4.650 16.250

8 1974.12.26-1975.1.10 9.000 25.250

9 1975.1.10-1.29 120.650 145.900

1 1975.3.24-5.7 0.381 0.381 ***
2 1975.5.7-6.5 0.096 0.478

3 1975.6.5-7.24 0.006 0.484

4 6975.7.24-9.3 0.015 0.499

5 1975.9.3-10.7 0.007 0.506

6 1975.10.7-11.19 0.004 0.510

7 1975.11.19-12.19 0.010 0.520

8 1975.12.19-1976.2.6 0.389 0.909

* by Ogata® ; ** by Sugiil® ; *** by Katol’
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Table 5 Characteristics of model landslides
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No. gi?:ligg Geology Direction of slope Data of occurrence
1 H2 biotite gneissiec granite W.S. W after 1971
2 H3 biotite gneissic granite S.E. after 1971
3 H4 biotite gneissic granite N.W. after 1971
4 H5 E.S.E. after 1973

quartz porphyry
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Table 6 Transition of the area of
the landslides

%\Iame of Period

g

andslide o 1980 1981 1982
H2 137.5 148.9  162.8 147.1
H3 197.2 192.3  195.5 197.1
H4 567.8 678.1  580.0 541.6
Hs 276.4 281.9  290.0 290.3
(unit : m2)

Table 7 Transition of the volume of
the landslides*

Name of Period

landslides 57 1980 1981 1982
H2 0 84.6  246.4 71.4
H3 0 —19.2 —334.1 92.3
H4 0 420.3 486.2 —751.2
H5 0 117.7  259.6 465.7

* Values are expressed in comparison with
those of the first year ; (unit : m®)
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Table 8 Transition of the hypsometric
integral of the landslides

Name of Period

landslide = 07 1980 1981 1982
H2 0.472  0.440  0.421  0.456
H3 0.513 0.493 0.510 0.497
H4 0.615  0.614  0.614  0.620
H5 0.556 0.553 0.545 0.542
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WHIEIWERMEL X 510725 205 BIR S AlfE & /2
hZoThiHHM, FEI~4FELSVOHBETHRD
PR 2L T L & D MARTRE & U T D AR B
DREDEFNI VRS ESALONAL DTS LR

bbb,
4—3 |HEmhOBERE
ZOERBBEOER I L TV 2 AEHNIE C L Fig.

1QHFD HE Th-T, EFVHREROZKEE KD
EZOLERHEICAIB L, PEE640~650m i ic
T35 REHICEH L T H, mfiIR8om?®, #Hm X920
m, 1§ 7 m, EEEEM0°TH %, T OHEHO NI
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Table 9 Observed sediment yield on the observation point HE

Numbex;r

No o Perod of mewuwment  NVEb Cumslative volyme  Gumulative vlume of
1 1980.12.22-1981.2. 6 47 0.3848 0.0082 *
2 1981. 2. 6- 3. 9 31 —0.4520 —0.0146
3 1981. 3. 9- 4. 5 27 0.1826 0.0068
4 1981. 4. 5- 5.12 37 0.1127 0.0030
5 1981. 5.12- 6. 4 23 —0.1776 —0.0077
6 1981. 6. 4- 7.10 36 —0.2394 —0.0067
7 1981. 7.10- 8.11 32 —0.2711 —0.0085
8 1981. 8.11- 9.10 30 —0.0614 —0.0020
9 1981. 9.10-10.14 34 —0.0557 —0.0016
10 1981.10.14-11.16 33 0.1569 0.0048
11 1981.11.16-12. 9 23 0.0392 0.0017
12 1981.12. 9-1982.1.20 42 0.3139 0.0075
1 1782. 1.20- 3.18 58 0.1515 0.0026 **
2 1982. 3.18- 4.23 36 —0.2286 —0.0064
3 1982. 4.23- 5.22 29 0.1054 0.0036
4 1982, 5.22- 6.20 29 —0.1665 —0.0057
bS) 1982. 6.20- 7.21 31 —0.0556 —0.0018
6 1982, 7.21- 8.16 26 —0.2752 —0.0105
7 1982. 8.16- 9.21 36 —0.0113 —0.0003
8 1982. 9.21-10.22 31 —0.0154 —0.0005
9 1982.10.22-11.19 28 —0.0463 -0.0017
10 1982.11.19-12.19 30 0.3099 0.0103
11 1982.12.19-1983.1.21 33 0.3150 0.0095

* by Seguchit® ; ** by Mukai!®
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Hio BTN LT, EHAKACS 5 1) 5 a3k
OREMTHBICH > T B D FE DXL > b5 — i
& > THIREOER Z#HIE L T 5, Tale9 izid1980
F12H22H & b 19834FE 1 H21H % TORICER L 7223
B OMBREROEBOHESR 2R, LB)ICBET 5
FRIKEOIZREULND T C TIEKHL, T Tid
COHEIC L » TEL Nt BERN s o EEHRic>
WTEEBLTWL, BHBMEY b RH U RS &
O BB AR 12130, 273/m¥/ A B & U0 2.61mm/m?/
B# U CRERITIZ0.027m¥/ A X 80.25mm/m?/ H
Lizh, 1982FEEOFHBREIBEFICREbNIZICE
b b TREARIBDL TV, ZOREHIE HI
DX 3 sl bU iz TR, il
DABRBINTI LAV OBEBHTH H, HE
ALY 5 AT b B ATIRE IicRAE U s Tk
T, ZD»ATEOES $Hl, H2oH4iCHL
THWX S Ic@Bbh s, BIRENC & CBEHERAE

83555

cHEL MRS IZERA—DA -4 —-DLEZ LT
TEESDEBRINT N S,

4—4 FREBHE

(1) & FIRBORAKDIRK

2 35 % F ) (Fig. 1(2) © KO KR BH
B1319794E 8 HLISE, WE4E19824:7 H30H~8 H 1 H
i TOBRREIOERBBE®E T, FH7EERI TN
2, Higiz & a5 8EK/EDAMELESR N.0) &
U, EWAFI>T20mOMRETEHB5REPREINTE
b, HIAENos S E/KIBOHE EitHaiciH2S 3 5, Table
10121319794 8 A 1 BIHOHIEMER L hHEEL 2
FRHEBEORZRT ¢ DRIFFIBRORAER IR O
H O EMBEOREE, T80 BEORETPHEDYE
sk HMR 2B T 2 Ltk hEE S hick
i b b L IBEELIZSDTH B, MEBORKD
OHBRT 2BEL TA 5 ELUTDL 5125, HIR
L b EELRIC T T (No29 & b EH) ZEIRKIIE

Table 10 Volume of sediment deposited on the bed of investigation basin

Surveying Distance of Deposited Volume of se Cumulative volume
points points sediment diment* of sediment
No. Ax (m) A (m?) (m3) (m3)
5 20 4.1 88 88
6 20 4.7 104 192
7 20 5.7 57 249
8 20 — 00 249
9 20 — 67 316
10 20 6.7 148 464
11 20 8.1 317 781
12 20 23.6 452 1233
13 20 21.6 343 1576
14 20 12.7 294 1870
15 20 16.7 282 2152
16 20 11.5 192 2344
17 20 7.7 182 2526
18 20 10.5 180 2706
19 20 7.5 204 2910
20 20 12.9 260 3170
21 20 13.1 213 3383
22 20 8.2 150 3533
23 20 6.8 162 3695
24 20 9.4 193 3888
25 20 9.9 249 4137
26 20 15.0 371 4508
27 20 22.1 467 4975
28 20 24.6 246 5221
29-44 — — — —

*  Volume of sediment can be caleulated by following equation : (Ai1+Aj14,)/2Xdx
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e, WEMSIZZ3HEE -0 EbN%, $ 5
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TIRRE T ORET 2T & BT S - 72 8
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BEDLENEELLNDDT, ERGEDE EHK
HEYMOESDELRZATHAS C R INS,
(3) JREHE) & BRIz oW T
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TIXEBRREFH U 2 oROERICOWTE 51E
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Fluctuation of Volume
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Fig.3 Transition of the fluctuations of river bed
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Table 11 Transition of the fluctuations
of the river bed

Period Vo Vu Vp(=Vr—Vu)

(m?)
I 1979.8-11 +61.9 —109.5 +171.4
oI 1979.11-1980.7 —170.2 —157.4 —12.8
I 1980.7-10 +86.5 —8.4 +94.9
IV 1980.10-1981.8 +7.0 +64.3 —57.3
V 1981.8-10 —84.5 —88.6 +4.1
IV 1981.10-1982.9 +386.8 —1.3 -+388.1
T +287.5 —300.9 +588.1

V. Total fluctuation, Vy : Fluetuation
of upper stream Vp : Fluctuation of down
stream

B2ROBEL T ETSED NG, BEOBETIZ
258, BB EHREZ L TTFHRBOWThE DL
FTORL->TWE, RRILRT & 5 K TREROZEE &
i Vo=Vr—~Vuy THLIhZYD, 2O 3KDHIRE»
MEMNICEBEL TV, B/KEOTMITIEb T hic
VDB %2 A 5 2HfIZ 5 2 B2k & UTIdHER
BEUSETLTN S EBBD 6N D, CHIFTAREK
WEOZEDHEINA , A& DEWAL b#300mF
Wicd 32358 1 BIROFEED - HtkIcED %
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Fig.4 Transition of the flueruations of the river bed
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Table 12 Precipitation datas during investigation

Cumulative Duration Maximum 1 hr Mean
Period precipitation  of precipitation precipitation precipitation

(mm) (hr) (mm) (mm)
1979. 8.1 46.0 2 32.0 23.0
1979. 8.31-9.1 106.0 25 17.0 4.2
1 1979. 9.3 153.0 [ 74.5 25.5
1979. 9.29-30 97.0 27 30.5 3.6
1979.10.17-19 265.0 36 22.0 4

T 667.0
o 1980, 4.7-10 42.0 9 8.0 4.7
1980. 4.13 37.5 9 8.5 .2
1980. 7.10-11 54.0 23 15.0 2.3

T 133.5

o 1980.8.28-29 69.5 17 17.0 :

1980.9.9-11 219.5 54 16.5 4.1
1980.10.13-14 111.0 12 29.0 9.3

T 399.5
1980.11.21-22 44.5 15 10.0 3.0
v 1981. 5.6-7 37.5 32 5.5 1.2
1981. 7.13 60.0 2 45.0 30.0
1981. 7.14 69.0 3 42.0 23.0

T 211.0
% 1981. 8.21-22 96.5 27 18.0 3.6
1981.10.7-9 116.0 40 17.0 2.9
1981.10.21-22 56.5 40 4.5 .4

T 269.0
1982. 7.4 44.5 14 16.0 3.2
VI 1982, 7.18-19 158.5 11 17.5 14.4
1982. 7.31-8.1 403.5 31 49.0 13.0
1982, 8.26-27 156.0 28 25.0 5.6

T 762.5

MEOZ OV TH 5, FEFE (19824) OHREIL0
FOHESICIRMOBETNTH > 12035, 1 BN
Bi349mm e XL e > T b, FI2RER 1ERY b O
KRR 100mm 2HA TWAZ & AR TH B, —F
o, VORIROBERNOMER I SHICEL, 1 KR
RKE NI/, 1ESYOEHERT R B
100mm % RE[ > TV 5 2 EBEFHTH 5, DL, AIKE
BYOHET & BERRONIGE 2L EDTHB ERDE S
T8 5, TDFFIVRERTIZ HIRPOKRTTE DS 250nm
EE, &30 3HEHRO—RERY b OFE9RHEH80
m%»8E s U CHEREBHORETIGRENBA SN S, FEE
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ETOWREE 22 BEERMICI, MW, VIDL 5 2[

REEHENE, 2 UTH, VOFRAERE L L THE
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(i) HgEmEY
DRSO, & 5 VIR AEoF LI
X ALIWEEVBBATH S, 117 UIRE: Tk
MEWNE 22 s LAEREIIML 550, 50
BHEINIZEIW 2T NTHTFI A EBTERZL
T, BEfs#tiotz L S5 iIcH A B,
(i) &R
EWAEEIZZAIEEBA TRV, VHD X 5 itk
WMTHRE LA 5 1T § BEHEES I/ 3 Wik i
U T &0, T UTCERMEROR T & &,
THIEEHRBIIWMAT A LDz, T ERM
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Table 13 Estimated values of sediment

Total volume Duration Volue of sediment Volume of sediment pe; Averaged thickness of
Period of sediment  of period per month month, per each landslide sediment per unit area,
(m3) (month) (m3/month) (m3/month) per month (em/m2/month)
m 94.9 3 31.6 0.575 0.192
VI 388.1 10 38.8 0.705 0.232
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Summary

Authors have estimated the sediment yield of
the landslides which often occur in the region of
the mountains of granitie rocks when they enlarge
their areas and depths.

Estimation was performed by analyzing the
datas of three kinds of investigations done in the
domain of the failure and the Ilongitudinal and

transversal profiles of the model investigation basin

(0.217km?).

As a result, the estimated values of the thi-
ckness of soils were recognized to be of the order
of some millimeters as the maximum per unit
area of landslide (m?) , per month. These values
are roughly one tenth of those produced at a time
by the disastrous landslides which are caused by

heavy rain.



