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Synopsis
In Japan it has been difficult to construct new dams because of environmental and financial

restrictions. So it is important to maintain existing dams suitably. Especially reservoir sedimentation

is one of the most important problems for securing long term functions of dams. It is, therefore,

necessary to plan and carry out efficient and economically feasible asset management for existing

dam reservoirs.

In this study, we focused on long-term effectiveness of reservoir sedimentation management on

maintaining flood mitigation functions by several dams in the same river basin. We compared several

scenarios based on sedimentation management options and reducing flood risks on the target river

sections in the Oyodo River Basin, Miyazaki Prefecture. As the result, we could obtain prioritized

reservoir sedimentation management strategy covering all river basin.
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e Table 1 Specification of dams in the Oyodo River
CKZARZ LN, MEFEAEBEORE (YEH KN Dam Ayaminami| Ayakita| Iwase |Tashirobae| Urita
. _ River Honjyo|Ayakita| Iwase |Ayakita| Urita
L) ThodZ e Administrator Miyazaki Prefecture
- EREEMEREAIETH Y, KRNOERS Type 6 | A S < &
e s Function FP FP FP FNPW FN
LATCHERIBEMNBEELLL>S2H D Z & Construction year | 1958 | 1960 | 1967 | 2000 | 1998
Height m 64 | 753 | 555 | 64.6 42
- - Crest length m 194.2 | 190.3 155 216 160.4
Selection of subject of Volume x10°m? 142 | 75.4 | 98 | 211.8 | 100.2
investigation Catchment Area _km” | 87 | 148.3 | 354 | 1315 | 44
r | 1 [Total storage x10°m?[38,000| 21,300 [ 57,000 [ 19,270 [ 720
Analysis of Calculation model Effective storagex10°m® 33,900 18,800 [ 41,000 [ 14,270 [ 620
sediment?t(;on progress | |for storage function Hrorage for | x10°m14,500 | 7,900 {35,000 |11,000 | 540
) of dams . method
in the same river basin | Sl e x10°m | 1,300 | 1,800 | 7,000 | 5,000 | 100
1 sedimentation
- —1— Storage for
Evaluation of contribution for safety level sedimgentation .
of flood control (including dead *10°M| 4100 | 2,500 | 16,000 | 5,000 | 100
STEP1 . r storage)
Evaluation of each dam’s contribution for Total volume of . s
é ! 10°m| 2,042 | 4,029 | 8,487 | 2,151 | 43
safetlgr level of flood control sedimentation
STEP2 ) ) Sedimentation
Evaluation of flood control function in volume in x10°m| 869 | 1,865 | 496 | 984 19
consideration of the loss of reservoir effective storage

volume

I
Proposal of sedimentation countermeasures
based on stepl and step2

Fig. 2 procedure of this study

¥ G:Gravity A : Arch
$¢ F : Flood control P : Power generation
W : Water supply N : Unspecified
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N
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Fig. 3 Layout of dams in the Oyodo River
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Table.2 Comparison of actual value and calculated
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Table 3 Calculation cases

Purpose IRESBRYeHT Flood Examination case
volume
No.1 considering all dams
No.2 considering four dams except
for Ayaminami dam
No.3 considering four dams except
Evaluation of for Ayakita dam
each dam’s No.4 considering four dams except
contribution |Initial Sept. [for Iwase dam
for safety volume 2005 [No.5 considering four dams except
level of flood for Urita dam
control No.6 considering four dams except

for Tashirobae dam

No.7 considering three dams
except for Tashirobae dam and
Ayakita dam

value unit:m%/s
2005-09(2004-08|1997-08|1993-08(1982-08
actual value 9,468 | 6,476 | 6,875 | 7,016 | 6,254
calculated value| 9,991 | 8,097 | 8,665 | 7,715 | 6,853
error 0.055 | 0.250 | 0.260 | 0.100 | 0.096

error=(actual value - calculated value) / actual value
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Fig.7
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Table-4 Result of evaluation of contribution for
safety level of flood control unit : m%s

No.1 No.2 No.3 No.4 No.5 No.6 No.7
. 1,885 2,015 1,963 1,885 1,885 1,975 2,090
Arashida
(1.07)| (1.04)] (1.00)| (1.00)| (1.05)| (1.11)
. 9,991 |10,125 [10,058 |10,769 9,991 |10,063 [10,157
Kashiwada
(1.01)| (1.01)] (1.08)| (1.00)] (1.01)| (1.02)

() shows a ratio of each case to No.1.
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Fig.8 Peak discharge of Kashiwada and Arashida

Table 5 Peak discharge of Kashiwada and Arashida

(unit : m%/s)
the 50 70 100 150
contro

flood I ooi present| years | years | years | years

point|" .
time later later later later
flood in Arashi| 1,220 | 1,220 | 1,220 | 1,220 | 1,220
Al da (1.00) | (1.00)| (1.00)| (1.00)
19992' Kashi| 6,853 | 6,853 | 6,853 | 6,853 | 6,853
wada (1.00) | (1.00)| (1.00)| (1.00)
flood in Arashi| 1,352 | 1,352 | 1,352 | 1,352 | 1,352
Al da (1.00) | (1.00)| (1.00)| (1.00)
199gé Kashi| 7,715 | 7,715 | 7,715 | 7,715 | 7,715
wada (1.00) | (1.00)| (1.00)| (1.00)
flood in Arashi| 1,698 | 1,698 | 1,698 | 1,698 | 1,752
Au da (1.00) | (1.00)| (1.00)| (1.03)
19997. Kashi| 8,665 | 8,665 | 8,665| 8,665 | 8,712
wada (1.00) | (1.00)| (1.00)| (1.00)
flood in Arashi| 1,415 | 1,415 1,415| 1,415 | 1,426
Al da (1.00) | (1.00)| (1.00)| (1.01)
20&; Kashi| 8,097 | 8,097 | 8,097 | 8,097 | 8,107
wada (1.00) | (1.00)| (1.00)| (1.00)
flood in Arashi| 1,884 | 1,884 | 1,884 | 1,970 | 2,046
Sept da (1.00) | (1.00)| (1.05)| (1.09)
2085' Kashi| 9,989 | 9,989 | 9,989 | 10,783 | 10,856
wada (1.00) | (1.00)| (1.08)] (1.09)

() shows a ratio of each case to the present time.
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Table 6 sedimentation countermeasures activity
scenario of Oyodo river

period of tcoot?tl
case | countermeas allocation of cost (100
—— _ _ years)
the present ég% million yen for Tashirobae 20
a time~ 100 and billion
years later 100 million yen for Iwase dam yen
the present 20
b time~ 100 |50 million yen for each dams billion
years later |(4 dams except for Urita dam) yen

100 million yen for Tashirobae 6

dam billion
yen

70 years late
¢ | ~100 years

later and

100 million yen for lwase dam

333 million yen for Tashirobae 20

dam billion
yen

70 years late
d | ~100 years

later and

333 million yen for lwase dam
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Table 7 Evaluation of contribution for safety level of
flood control in each scenario 100years later

unit : més)
- - - no
sc:r;a;lo scerg)arlo scer;arlo countermeas
ures
. 1,928 1,940 1,970
Arashida | (9979) | (0.985)| (1.000) 1970
. 10,285 10,739 10,783
Kashiwada| (g g54) (0.996)| (1.000) 10783
() shows a ratio of peak discharge to the case of no
countermeasures.
+ Peak discharge of the flood in Sept.2005
s E 20,000 Casea, b ;
§<§ 15000 || Uttt Case ¢ ' ’I
g x = = = Case d ! ,
- : 4
5 8 10000 -
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Fig.10 Cost simulation of each scenario
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