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STUDY ON SEDIMENTATION IN RESERVOIRS

By Kazuo Asuipa and 7Takenobu OKUMURA

Synopsis

Sedimentation in reservoirs is very important subject, because it gives a large influence on the
process of sediment transport and the change in water environment.

This paper treats on the annual specific sediment yield, which is very useful index for the
prediction of sedimentation, and also on the grain-size distribution of the sedimentation. Re-
arrangement of data on sedimentation due to dams in Japan shows that the specific sediment yields
can be classified to some groups and it is closely related to catchment area for every group.

Taking up the data of sedimentation in the Syo River, a method to estimate the specific sediment
yield on the physical background is discussed in detail. The part due to the bed load transport
among the specific sediment yield can be estimated by the bed load formula such as by Ashida and
Michiue. The part due to the suspended load transport is proportional to the relative area of land-
slides and square of discharge.

Some interesting characteristics for the logitudinal variation in grain-size distribution of sedi-
mentation due to the dam are also presented from the discussion of the longitudinal variation of
shear stress and grain-size distribution feeded from landslides.
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Fig. 1 Schematic sketch for calculation of specific sediment yield.
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Fig. 2 Relation between specific sediment yield and catchment area in Japan.
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R : Reservoir
A: Catchment Area
a: Landslides Area

No.|Name of Reser.|A{km2)| Q(km?2)|Year of Dam Construction
| | Komaki 79.0 1932
2 |Toga 91.2 0126 1945
3 | Soyama 100.7| 0.160 1932
4 | Obara 21,9 0508 1943
5 | Narude 60.2| 0387 1952
6 | Tsubakihara 83.6| 0.160 1954
7 |Hatogaya 155.8 1957
8 | Oshirakawa 207 5.008 1963
9 | Miboro 398.5 | 1.843 1961

Fig. 3 System of reservoirs in the Syo River Watershed.
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Table 1 Original capacity and volume of sedimentation in
reservoirs (Syo River)

Volume Ratio
Reservoir | Original Capacity | of Sedimentation | of Sedimentation

(in 1970)
1 37,957 x103m3 6,703 103m3 17.66
2 1,113 938 84.28
3 32,991 20,248 61.37
4 11,419 9,396 82.28
5 9,709 4,080 42.02
6 22,274 4,238 19.03
7 33,539 7,509 i 22.39
8 11, 000 467 ! 4.25
9 329, 655 2,014 0.61
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Fig. 4 Accumulated volume of sedimentation in each reservoir.
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Fig. 5 Total accumulated volume of sedimentation in all reservoirs upstreams
from the one.
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Fig. 6 Relation of specific sediment yield and relative area of landslides.
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Fig. 7 Relation of sedimentation due to suspe-
ntion and discharge for Hatogaya Res-
ervoir.
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3 uxe>uxs THDo LIchi-T, BEMAVBEMT 2 EMETRED ux=usre ORHENE SN, Wih 23
RWEATBHEZHBEL, SSKCREAEBML T vu=ugs KEBLEPNERIZHELIILYD ux>uss ORI
Tld ux OEMCONTREERTHREEIN S QI L TREEATHEIN S OBXEN &L L, L
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R OBBSEIZT 20T, KN THREICHEST SN DT LIS, DT EEBIT B DICENKRD
8 FEr DK THR ORESREZ R/, ORI Table 3 (RTEBVTHY, LiROFELZPREIC
RLUTWD, ILITFHFMICRSZ ERODZENAD SN 5,

) 18R, R R, il LoV kit T ISR O HETE SRR & 1R R DHERE IR & I REIC X 5y
INTVD, i, MEBFHAHBFV L LOLBROTERELU LERBICR SN2 TH 5. chitxtL
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Table 3 Particle size characteristics of reservoir sedimentation

. |
janlln% Plljot - Size range and ‘ Clay | dso ! Type of
ep ;
Reservoir ! below some extra remarks l % (mm) sedimentation
o Nwn|o T ] |
Hatogaya ' 23m | < 0.2mm | 5.0 0.038 | S
|
6 | 0.2~38 | — La | B
Tsubakihara | 27 | < 0.2 6.4 | 0.041 ‘ S
2 | 0.2~30 =] 60 B
Narude 27 | < o0.2; %% | 141 | 0.0a2 | s
23 < 0.2; 90% 4.9 0.062 . s
3 | 0.2~31 — 80 | B
e e e S0
< 0.2; 36% _
Obara i 5 | S 57 599 ‘ | 1.0 S+B
i — | >5 9% dnaa=36 , —  18.0 B
Soyama | 15 | <o0.1 127 1 o.02 | s
6 | 0.1~45 L= 22 ‘ B
Komaki 31 < 0.2 S 12,0 1 0.019 | s
1~40 \ — | 180 | B
Toga 2 1 < 0.2; 0%, dnaz=07 2.6 ' 0.065 | s
1 < 0.2; 609%, dmaz=1.0 ‘ E 0.16 S+B
Nakano 6 < 0.1; 13%, dmaz=1.0 l ‘ 0.22 ' B
2 < 0.1; 6%, dmaz=380 | . 4.0 { B

" clay; 4<0.005 mm
B: sedimentation of bed load
S: sedimentation of suspended load
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Fig. 8 Grain-size distribution curves sampled in Hatogaya Reservoir.
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Fig. 13 Grain-size distribution of the sediments on the delta due to the reservoir and on
the river bed, and of the sediments yielded in Hatogaya Watershed.
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