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ESTIMATION ON RUNOUT EXTENT OF ROCKY MUDFLOW
BY THE USE OF AIRPHOTOGRAPHS (PART 1)

By Kaji YorovaMa

Synopsis

Rocky mudflow often occurs in the mountainous regions in our country by heavy rains, but many
problems on mudflow have remained unsettled, for an example, the process of starting and stopping
of mudflow.

Recently airphotographs of damaged district by mudflow have been taken for protection plann-
ing.

By the use of these photos starting and stopping point of mudflow can be found and the runout
extent of rocky mudflow can be estimated.

Utilized airphotos are white and black pietures and the scale of photos are 1/6000, 1/8000 and
1/10000.

From airphotos of damaged districts at Amakusa. in Kumamoto, at Tsubeta in Niigata,
Kumano and Owase city in Mie, starting and stopping points of mudflow were plotted on top-
ographic maps.

At the same time, flowing path of mudflow was devided into two parts, in the valley and fan.

The starting point of mudflow was decided as a place where side erosion was cleary recognized
and stopping point was decided as a point where large stones stopped collectively.

Runout distance of rocky mudfiow estirhated from above mentioned method has no direct
relation with the altitude of starting point, but there exists a relation between valley length and
runout distance at fan as shown in Fig. 6.

And empirically the runout distance from fan head to stopping place seems to be 40% —60%
of flowing down distance along valley.
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Photo. 3
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A pair of stereo airphotos showing damaged district at Owase
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Photo. 4 A pair of sterco airphotos showing dagmaged district at Amakusa

Photo. 5 A pair of stereo airphotos showing damaged district at Amakusa
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Fig. 1 The longitudinal profiles of valley bed at Amakusa where mudflow occurred in 1973
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Fig. 2 The longitudinal profiles of valley bed at Amakusa where mudflow occurred in 1973
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Fig. 3 The longitudinal profiles of valley bed at Owase and Kumano where mudflow occurred in

1971
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Fig. 4 The longitudinal profiles of valley bed at Tsubeta where mudflow occurred in 1967
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Fig. 5 The longitudinal profiles of valley bed at Yakedake where mudflow occurred in 1962
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Table 1 Relationships between flow-down distance of mudflow (=/Z) along valley and runout
distance (=/;) in a fan

Fig. No.| No. | districts | Ll(m)‘ /in(m) Eal (deg) | Zi(m) | Za(m) | /a(m) ‘02 (deg) \ hm) | 4k
No. 7| AMAKUSA | 510 30 | 3| 51| 12800 250 11| 1304 | 0.39
No. 8] AMAKUSA | 480 | 50 | 6| 482| 845 280! 19| 898 |0.53
Fig.1 |No. 9| AMAKUSA \ 240 | 25 6| 241 | 500 140+ 16 519 0.46
No.l0| AMAKUSA | 305 | 55 ‘ 10| 310| 910, 245 15 942 0.32
Noll | AMAKUSA = 480 50| 6/ 82| 9751 290 17 1018 | 0.47
No. 1| AMAKUSA | 315| 45| 8| 319| 725 320 23| 785 0.40
No. 2| AMAKUSA | 270 | 25 5, 271| 420 100 141 433 | 0.62
No. 3| AMAKUSA | 310| 15 3] 311] 660 250 21| 706 | 0.44
Fio 2 |No. 4| AMAKUSA | 320 | 40 7‘ 323 | 908 | 230 | 14‘ 937 | 0.34
&2 |No. 5| AMAKUSA | 365 40 | 6| 367! 745 300 22| 803! 0.45
No. 6| AMAKUSA | 410 | 40 | 6| 12| 1125 300 15| 1165 : 0.35
No.12| AMAKUSA . 480 | 45 5! 482 1070 250 ‘ 13| 1099 | 043
No.13| AMAKUSA | 115| 15 7. 116, 310 110 18| 365 0.3
|No. 1| KUMANO 300 | 50 ‘ 7! 393 610! 205 19| 643 0.61
No. 2| OWASE 19 | 40 12! 194| 350 260 37| 436 | 0.44
Fiv. 3 | No. 3| OWASE 400 | 60 | 9! 404| 80| 290 19| 879 0.45
g3 |No. 4| OWASE 340 | 40 71 32| 1000 290 16| 1040 | 0.32
No. 5| KUMANO 390 | 50 7' 303! 750 300 22 815 | 0.47
No. 6| OWASE 180 | 40 12, 184| 400 180 24| 436 | 0.42
‘ ‘
No. 1| TSUBETA ‘ 360 | 60 9| 365! 1065/ 270 14 | 1099 | 0.33
No. 2| TSUBETA | 705| 60 5| 708| 2170 | 350 9| 2199 | 0.32
No. 3| TSUBETA ' 945 80 5| 949! 2830 . 500 10| 2876 | 0.32
g 4 |No- 4 TSUBETA | 510 | 40 4| sl2| 1090 220 12| 1112 | 0.46
&4 |No 5 TSUBETA | 95| 30 2| 986 | 2800 | 450 10 | 2837 | 0.34
'No. 6| TSUBETA | 545| 60 5| 548| 169 | 300 10| 1717 0.31
|No. 7| TSUBETA | 960 | 60 4 962 | 2955 | 380 8| 2979 | 0.32
No. 8| TSUBETA | 1240 | 70 31 1242 | 3000 | 520 10| 3134 | 0.39
Fie 5 |No. 1| YAKEDAKE| 710| 70 6| 714| 13401 430 18 | 1408 | 0.50
&5 INo. 2| YAKEDAKE| 625 | 50 5| 627| 1555 | 450 18| 1632 | 0.38
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Fig. 6 Relationships between flow-down
distance of mudflow along valley
and runout distance in a fan
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Fig. 7 Frequency distribution of slope angles at starting and stopping points of mudflow

— 7



318 HABITATHEIBITS B (49.4)
BRICCOMRICH /oD BROBERL o b0 UM%, RADELBICELRHTI0THY
i ‘3-0

g2 ¥ X ®

1) RBAEAD : B0, HrHiiR, 1972, pp. 147-159.

2) BREHK - NS - BLET  HEREORBAEEQ), FEAEHRTARER, $115B, 1972,
pp. 657-667.

3) FNFEX - @BEE"  WHBLDOIEEIIKSVT, THR4GESRSEIC L 5 FER TR ED R
HE] |EE, 1972, pp. 17-23.

4) REfXM : FRKEOBMMAEICONT, FEAEEKIIEIER, H16S A, 1973, pp. 53-69.



