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Synopsis
Makio dam in the Kiso River is a multipurpose dam which generates hydroelectric power and supplies
water to the Aichi Irrigation Project. Reservoir sedimentation increased in this Dam because of Nagano
West Earthquake in 1984. In the future, flow regime is going to change due to global warming which
will have another impact on water resources management. In this study, we assessed multiple effects of
the several reservoir sedimentation and future inflow change by GCM model and distributed
hydrological model (Hydro-BEAM). We evaluated economic effect in future (2093-2110) in terms of
hydropower generation and water supply to the Aichi Irrigation Project. Regardless of the
sedimentation scenarios and flow-regime changes, annual total hydroelectric power generation can be
maintained. However, water supply to the Aichi Irrigation Project will be seriously damaged due to a
loss of active storage volume by reservoir sedimentation and changes in seasonal availability of

discharge.
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Fig. 1 Assessment of the influence of reservoir sediments and

climate change on hydroelectric generation (Okumura, 2013)
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Catchment area: 304 [km2]
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Fig. 2 Outline of Makio Dam and the Aichi Irrigation program
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* Nagano West Earthquake in 1984
damaged active storage capacity

* It cost about 3 million yen to recover
active storage capacity in 1996 by
excavating deposited sediments.

Fig. 3 Outline of the project of excavating deposited sediments
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Fig. 4 Each amount of reservoir sedimentation (in the active
storage and the Dead storage) in Makio Dam
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Table 1 Simulated situation to make Height-Volume (H-V)
curves

Sedimentation | Excavation construction
progress speed ornot

Casel-1 Not Yes
Casel-2 Not Not
Case2-1 Normal Yes
Case2-2 Normal Not
Case3-1  Normal X2 Yes
Case3-2  Normal X2 Not

E

5

g

EEE $334% };e;:tan;: 2$356856
~——original ===2007 =—1994

Fig. 7 H-V curve before the project of excavating deposited

sediments
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Fig. 18 Comparison of flow regime curves between present
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Fig. 19 Representative example of Makio Dam operation
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Fig. 21 Comparison of monthly average water level (m) in
Makio Dam between Casel-1 (Present : No Reservoir
sediment progress) and Casel-1 (Future : No Reservoir

sediment progress)
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Fig. 22 Comparison of monthly average water level (m) in
Makio Dam between Case3-2 (Present : Reservoir sediment
progress) and Case3-2 (Future : Reservoir sediment progress)
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Table 3 Total effective and ineffective discharge (million[m1)
in 18 years in the each simulated situations

effective ineffective
Casel-1 271.7 82.7
Casel1-1(future) 2781 72.0
Case3-2 258.8 96.0
2654 84.7

Table 4 Water availability (= effective discharge / total
discharge) in the each simulated situations

Gasel-1
present 76.7% 72.9%
future 79.4% 75.8%
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Fig. 23 Comparison of monthly average effective discharge
(thousand [ni]) in Makio Dam between Case1-1 (Present : No
Reservoir sediment progress) and Case3-2 (Present : Reservoir
sediment progress)
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Fig. 24 Comparison of monthly average effective discharge
(thousand [ni]) in Makio Dam between Casel-1 (Present : No
Reservoir sediment progress) and Casel-1 (Future : No
Reservoir sediment progress)
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Fig. 25 Comparison of monthly average ineffective discharge
(thousand [m]) in Makio Dam between Case1-1 (Present : No
Reservoir sediment progress) and Case3-2 (Present : Reservoir
sediment progress)
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Fig. 26 Comparison of monthly average ineffective discharge
(thousand [ni]) in Makio Dam between Case1-1 (Present : No
Reservoir sediment progress) and Casel-1 (Future : No
Reservoir sediment progress)
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Table. 5 Comparison of percent of the times of max discharge
in that of total discharge in term of reservoir sedimentation and
climate change

Casel-1
present 12.8% 14.7%
future 12.3% 14.0%
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Fig. 27 Comparison of monthly hydroelectric power

generation (million [kwh]) in Makio Dam between Casel-1

(Present : No Reservoir sediment progress) and Case3-2

(Present : Reservoir sediment progress)
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Fig. 28 Comparison of monthly average hydroelectric power
generation (million [kwh]) in Makio Dam between Casel-1
(Present : No Reservoir sediment progress) and Casel-1
(Future : No Reservoir sediment progress)

Table 6 Total amount of hydroelectric power generation (million [kwh]) in 18 years in the each simulated situation

Minimum effective height effective volume Hydroelectric power generation
(m) (thousand m) (million kwh)
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Table 7 Comparison of percent of the times of saving
discharge in that of total discharge in summer in term of
reservoir sedimentation and climate change

Casel-1
present 9.2% 30.9%
future 12.8% 34.2%
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