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Fig. 1 Annual changes of mean low water level in Yodo River.
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Fig. 2 Annual changes of mean low water level in Ishikari River.
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Fig. 3 Average velocity of river bed variation (W) in downstrem reach of several Ist-class
rivers in Japan (1960~ 1972).
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Table 1 Average velocit y of variation of mean river bed level (W) in downstream reach of
several 1st-class rivers in Japan.

Name of River Year w; Name of River Year w,
(Reach: km) (Showa) (cm/year) (Reach: km) (Showa) (cm/year)
Tama R. 22~26 —8.7 Joganji R. 24~29 —5.2
(0~40.0) 30~35 —9.0 (0~18.0) 29~34 —5.0

35~40 —1.0 34~39 —7.0
40~45 —15.8 39~44 —7.0
Oyabe R. 32~37 —0.8 Yamato R. 7~28 —-2.1
(0~34.0) 37~42 -~9.0 (0~37.0) 28~35 —5.0
42 ~47 —74 35~41 —4.7
Shé R. 10~31 —2.2 Ibo R. 21~38 —3.1
(0~24.2) 31~36 -9.3 (—0.4~40.8) 38~42 —8.0
36~41 —8.4 42 ~46 —2.3
41~46 —6.8 Niiyodo R. 16~30 —6.2
Kurobe R. 10~31 —0.1 (0~12.4) 30~34 —5.5
(0~13.0) 31~36 +1.1 35~40 —6.9
36~41 —4.4 40~45 +1.3
41 ~46 —4.3 Honjé R. 29~36 —4.2
Tedori R. 4~ 9 +3.0 (0~17.0 36~41 —25
(0~16.0) 9~15 —3.3 41~46 +6.1
15~21 —8.3 Oyodo R. 32~36 —5.9
21~25 —10.3 (0~78.0) 36~41 —12.0
25~30 —2.2 41~46 —3.5
30~35 —4.4 Sendai R. 6~23 +0.7
35~40 —16.2 (0~20.0) 23~35 —0.9
40~ 45 —7.2 35~40 —6.3
40~46 —5.2
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Fig. 4 Annual changes of amount of gravel mining in river bed.
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Fig. 5 Map of specific volume [v,] of gravel mining in each prefecture.

Table 2 Total vloume (V,) and Table 3 Catchment area of most
specific volume (v,) of downstream reservoirs for
gravel mining of river bed electric power generation
in each district. in each district.

C . Vn Um - Number Ad
District (104 m3/year) | (m3/km?2-year) District of Dams (km?2)
Hokkaido 867.1 110 Hokkaido 11 6855.7
To6hoku 673.5 101 Tohoku 11 14412.6
Kanté 1387.8 380 Kanto 14 5860.8
Chiibu 965.0 261 Hokuriku 9 12740.8
Hokuriku 992.2 317 Tokai 5 11037.6
Kinki 892.7 240 Kinki 10 29.043
Chiigoku 563.6 178 Chigoku 21 7423.7
Shikoku 405.8 229 Shikoku 8 2152.8
Kyiishii 369.5 104 Kyishi 10 6947.5
Total & 7117.2 193 Total 99 70335.8

Mean
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BRTOERMAENET T S ED L, BRHEBIL & 2R > TIFKEBIIT28BEAKREL, FK
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BT 2307 eMMT 52 LRE LW, AI#EHoRERRO—ML LT, BHREROBHOZER
BELLUCBANARICERT 2 MBI BREROER %5 ER-MTHEDL L Table4d 0 L) ThHb. W
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Who E7z, HIFI30EE T, KSR L 2ERBBRERT 2B IBREVIAEL L HO T4, B
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Table 4 Annual changes of number of bridge repaired due to failure and defect of piers
in Japan State Railways.

Year of Repair S5.17~21 | 8.22~26|S.27~31 |S.32~36 | S.37~41 S. 42~46
Year of
Constraction " moom| om on2 Mmoo M| om on2gom ng n na
M. 15~20 1
21~25 2 1 2 1 8
26~30 10 2 1 2 3
31~35 1 2 3 3 6
36~40 1 1 1 1 5
41~45 10 7
T. 1~5 1 I 2 3
6~10 1 2 2 4 3 1
11~15 1 3 2 2 2 5
S. 2~ 6 2 2 11 1 2 2 2
7~11 1 1 1 4 1
12~16 3 1 2 1
17~21 1 1
22~26 1
27~31 3
32~36 2
Total 4 0 4 1 21 2 6 5 I 13 26 18 45

ni: Number of bridges repaired due to failure with flood disaster
nz: Number of bridges repaired due to insufficiency of ground depth of piers
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Fig. 6 Annual accumulation curves of volume of river bed degradation (V,), amount of
sediment deposition at dams (¥ ;) and amount of gravel mining (¥,,) in Sho River.
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Fig. 7 Annual changes of volume of river bed variation (4 V), maximum discharge (Qmax-)
and net volume of river bed variation without gravel mining (4¥V”;) in Sho River.

8 —



AR : WBEOEE & KE 15

10° -
% F (S.34~541)
(m¥yean~
B 10‘0\./6
T e
10* // -
N ; /f/di>20rnm
L ,/ / d<20mm
/
/)
= /
o
— /
- '
IO ] | | |

0] 5 10 15 20 25
Distance (km)

Fig. 8 Annual mean total volume(7)
of sediment transportation cal-

culated in downstream reach of
Shé River.
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Fig. 9 Changes of mean river bed level (4Z), and comparison of volume of river bed variation
(4V,) with that of gravel mining (4V ) along stream of Sha River.
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RIVER DISASTERS DUE TO RIVER CHANNEL PROCESS

——ON RECENT TRENDS OF RIVER BED
VARIATION IN JAPAN—

by Yoshio MURAMOTO

Synopsis
This paper describes the recent trends of the river bed variation at downstream reaches of
the 1st class rivers in Japan and the several effects of man’s activities on the bed variation. It
is pointed out that the trends of the degradation of river bed have been increased since 1960 and go-
ing on in recent year, and the river disasters due to the bed degradation are a serious problem
inJapan. Asan example of the trends of the river, the annual changes of river bed variation and the
amounts of the sedimentation at dams and gravel mining in Shoé River are discussed in detail.
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