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Fig. 1. Mud flow in Kamiyaga catchment
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Table 1. Types of sediment yield of streams in Kamiyagawa area

Catch- 2nd order stream Ist order stream Type of
Stream h
No ment sediment
: area ) ® ® @ ©) \ ® ® l @® yield
km?
I 1.91 5 4 380 24 21 6 440 29 A
2 0.50 1 1 1050 17 13 3 210 30 C
3 0.54 | 1 930 18 10 5 340 35 A
4 0.62 1 1 1100 16 12 6 380 33 B
5 1.21 1 1 1300 12 17 5 430 30 B
6 0.25 1 1 500 22 4 1 330 31 C
7 0.53 1 1 780 21 9 3 370 32 B
8 1.24 3 1 420 21 35 2 380 27 C
9 0.20 1 0 680 17 4 0 310 32 D
10 0.24 1 0 450 28 6 0 260 33 D
11 0.36 1 0 900 21 i1 0 250 34 D
12 0.31 1 0 700 23 10 0 200 30 b
13 1.22 3 2 480 23 13 4 430 34 A
14 0.42 1 1 550 14 6 4 310 29 B
15 0.93 1 1 1550 15 12 5 370 34 B
16 0.91 1 0 1500 16 12 7 400 32 B
17 1.39 3 2 620 16 19 3 330 31 B
18 0.69 1 1 1300 19 11 3 310 34 C
19 0.74 1 1 1150 24 11 4 350 29 A
20 1.19 2 2 1050 22 17 3 340 32 B
21 0.63 1 0 880 25 6 2 350 33 D
@ Numbers of streams in catchment
® Numbers of streams to occur mud flow
Mean length of streams
® Mean gradient of streams
A; Stream that occurred mud flow
B; Stream that occurred mud flow but it stopped in stream
C; Stream to occurred sediment yield with tractive force of flow
D; Stream not to occurred sediment yield
slope failure

422 hard rocks &
£33 soft rocks

5°~10°

" groded ared

sedimentary area

Fig. 2. Stream shape to occur mud flow (Kamiyagawa)
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Table 2. Sediment of mud flow (Kamiyagawa)

- Volume of Sediment area .
Stream . Mean sediment
No. sed{ment Mean Maximum Length depth
vield gradient width
1 7,100 m3 3.5° 43 m 220 m Ilm
3 6,300 9 60 110 1.5
5 12,700 5 60 170 1
7 1,000 8.5 50 18 1.5
13 21,900 7 60 400 1.8
14 1,080 13 30 40 1.5
15 5,200 5.5 80 65 1.5
16 6,200 8.5 60 150 1.5
19 8,000 11 35 150 2
20 1,600 5 50 50 1
Table 3. Types of sediment yield and condition of streams (Kamiyagawa)
Mean Mean Mean Rate of | Mean Mean
Type of Mean length | gradient | number | collapsed | length | gradient
sediment | Numbers | catchment | of 2nd of 2nd of st Ist of Ist of 1st
yield area order order order order order order
stream stream stream stream stream stream
A 4 1.10 km? 1355 m 22° 14 359, 390 m 32°
B 8 0.90 1342 17 13 35 366 32
C 4 0.67 1028 20 18 14 308 31
D 5 0.35 722 23 72 [_5 274 32

ZOMBOLBWEEBAE L TABLEADHEY TH 3, CCT2RBBABRIKBAEEE
LDEH18m L L, 1RBIFIBAM 5m X Im & LTHEL TS, T HARBRABERI
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HHELZETE, 1RABABROZSVHEBRALLETSL40H4F m? i35, —5 20K
o E/JIERE 86km, F#1 36m TH Y, RFFEICFEY Im ECHEELET 5L 308
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Table 4. Calculation of sediment yield (Kamiyagawa)

Stream
No. (1 (2) (3) ) (5) (6)
m m % 1000 m3 % 1000 m3 x 1000 m3 x 1000 m3
1 2200 16 63 7 12
2 300 15 8 — 3
3 600 16 17 6 7
4 900 15 24 2 4 7
5 600 30 37 10 13 10
6 250 15 7 7 -— 2
7 800 15 21 1 3
8 900 15 24 24 — 5
13 1800 20 64 22 8
14 600 15 16 1 5
15 1600 20 58 5 7
16 1000 15 27 92 6 12
74*
17 900 20 32 32 — 4
18 1100 15 30 1 4
19 1000 20 36 8 7
20 1300 20 47 7 2 4
others 16
Sum 580 174 76 116

(1) Eroded length of 2nd and 3rd order streams
(2) Eroded width of 2nd and 3rd order streams
(3) Eroded volume of 2nd and 3rd order streams
(4) Sediment yield stopped in streams

(5) Sediment yield in alluvial cone

(6) Eroded volume of Ist order streams

*; Volume occurred with great slope failure
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Fig. 3. Catchments and volume of eroded soil (Shogase)



142

Table 5. Sediment yield of stream in Shégase area

Volume | sediment yield | Catch-

Name of catchment Ist order stream 2nd order stream of eroded to enter in ment
(1) l 2) | (3) l 4) | (1) ] 2)1(3) I 4) soil main stream area
% m ° % m ° % 1000m3 x 1000 m3 km?
1. Sarutani 48 27 254 30.1 14 71 323 18.6 185 117 2.53
2. Kitadani 84 19 247 27.3 16 38 363 18.8 125 84 4.14
3. Upper part 34 65 233 32.3 5 80 295 19.8 142 136 1.06
of main stream
4. Left stream 46 28 263 27.6 10 50 293 20.4 44 2.16
of Mitsuishi 1
5. Right stream 65 3 286 289 14 29 284 20.7 8 57 3.16
of Mitsuishi J
6. Main stream 27 37 334 32.2 7 86 389 28.2 120 1.95
of Mitsuishi
7. Lower part 33 18 302 28.2 6 50 320 20.8 43 36 1.70
of main stream
8. Kometani 78 10 281 269 15 27 338 228 173 10 4.10
9. Shogase 38 21 280 30.9 8 13 391 23.1 42 4 1.84
kitadani
10. Sanyadani 29 21 334 29.0 7 43 485 26.2 57 27 2.30
11. Doigawa 63 13 254 27.2 13 38 275 20.5 48 19 2.73
12. Gonodani 153 6 247 250 31 6 317 183 26 2 6.52
Sum 698 — — — 146 — — — 1,013 492 34.14
mean — 17 268 280 — 36 331 21.0 —- — —

(1) Numbers of streams

(2) Rate of numbers to occur mud flow
(3) Mean length of streams

(4) Mean gradient of streams
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Fig. 4. Comparison of streams to occur mud flow
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Résumé

In this paper, we examined the conditions for mud flow occurrence, illustrating the mud
flows which occurred in Kdchi (1975) and in granite regions.

The results were as follows:

1) Examining the mud flows at two catchment areas where many mud flows had oc-
curred, it were made clear several characteristics of them in K&chi and could be presumed
the sediment yield to be brought with the mud flow and other erosion.

2) The mud flow was made with the severe erosion or the collapse of deposits in the
lower part of 1st order stream or the upper part of second order. And it eroded the bed
and side of 2nd order stream, then stoped at the areas of the gradient less then 10° (in
Kochi) or 5° (in granite regions)

3) In granite regions, the rate of numbers of mud flow occurrence in 1st order streams
was 40 or 609%,. In Kochi, this rate was nearly 20%,, and the rate of 2nd order streams
was 40 or 609%,. The rate of numbers of mud flow occurrence depended strongly on the
gradient of stream.

4) It was recognized the occurrence of many collapses of the slopes and lst order
streams in upper part of mud flow. It will be necessary to investigate the role of the col-
lapse for occurrence of mud flow.



