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Abstract

Recently, uncertainty in predicting available water resources is gradually increasing due to climate change and extreme weather
conditions. Social interest in water management such as flood and drought prevention is also increasing, and after the unification of
water management implemented in 2018, domestic water management is facing a major turning point. As part of such strengthening of
water management capabilities, various studies are being conducted to utilize a hydropower dam for flood control and water supply
purposes, which was mainly operated for hydroelectric power generation. However, since the dam evaluation methods developed based
on a multi-purpose dam are being applied to hydropower dams, an additional evaluation approach that can consider the characteristics of
hydropower dams is required. In this study, a new water supply capacity evaluation method is presented in consideration of the operational
characteristics of hydropower dams in terms of water supply, and a connected reservoir simulation method is proposed to evaluate the
comprehensive water supply capacity of a dam group operating in a river basin. The presented method was applied to the hydropower
dams located in the Bukhan River basin, and the results of the water supply yield of individual dams and multi-reservoir systems were
compared and analyzed. In the future, the role of hydropower dams for water supply during drought is expected to become more
important, and this study can be used for sustainable domestic water management research using hydropower dams.

Keywords: Climate change, Hydropower dam, Multi-reservoir system, Reservoir simulation, Water supply yield
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Fig. 3. Operation water levels of a run-of-river type dam
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Table 1. Specification of operation water levels of the hydropower dams in Bukhan river basin

Min. operation level
(El. m)

156.8

98.0

66.3

46.0

25.0

Operation limit level
(El. m)

98.0

69.5
49.25

24.7

Flood control level
(EL. m)

175.0
102.0

70.5

50.0

25.0

Normal operation level
(El. m)

181.0
103.0

71.5

51.0
25.5

Dams

Hwacheon dam

Chuncheon dam

Uiam dam

Cheongpyeong dam

Paldang dam
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Dam inflow increment
(million m*/yr)
0.0
930.1
1,535.1
1,756.9
3,120.5

Connected simulation effects

0.0
0.0
15.8
9.5
37.8
63.1

]_
H A frdg2 A shRol BAIRle] | e H Aol vl

Water supply yield increment
(million m*/yr)

Water supply yield
(million m*/yr)

734.8
107.2
347
170.3

1,439.8* (88.3)
2,486.8

84585 27 mibh gl A0 et

Dams
Hwacheon dam
Chuncheon dam

Uiam dam
Cheongpyeong dam
Paldang dam
Sum

SIA|

[€)

Table 5. Results of water supply yield calculation using connected reservoirs simulation

*Including annual water intake volume in Paldang reservoir.
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