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Abstract

Climate change threatens the security of domestic water resources in South Korea. To overcome the potential water shortage, various
approaches are being studied by alterning the operation of dams or by integrated operation of multiple dams and reservoirs. However,
most of the related researches were developed and applied for multi-purpose dams, and few studies were conducted for the hydropower
dams. The main purpose of the hydropower dam is to generate electric energy; however, the potential water shortage due to prolonged
droughts brings the idea to supply water from the hydropower dam in the basin. To that end, it is required to estimate the water supply
ability of the hydropower dams. In this study, we proposed a methodology to classify the hydropower dam into a “storage-type” and
“run-of-river type” dam. The proposed approach was demonstrated using the hydropower dams located in North-han River basin. The
results of this study are expected to contribute for further analysis of the hydropower dams, such as evaluation of water supply capacity
and drought mitigation purpose operation of the hydropower dams.
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Table 1. Specification of applied multi-purpose dams

Soyanggang Dam

Chungju Dam

Hoengseong Dam

Normal operational level (El. m)

193.5

141.0

180.0

Flood control level (El. m)

190.3

138.0

178.2

Minimum operational level (EL. m)

150.0

110.0

160.0

Effective storage capacity (million m°)

1,900.0

1,789.0

73.4

Table 2. Relative storage capacity of the applied multi-purpose dams

Soyanggang Dam

Chungju Dam

Hoengseong Dam

Effective storage capacity (million m*) [A]

1,900.0

1,789.0

73.4

20 year-averaged annual inflow (million m*/yr) [B] 2,087.8

4,855.4

157.3

Relative storage capacity (%) [A / B]

91.0

36.8

46.6

Table 3. Active-storage periods ratio of the applied multi-purpose dams

Soyanggang Dam

Chungju Dam

Hoengseong Dam

No. of simulation periods (day) [A]

7,305

No. of periods with inflow #Zdischarge (day) [B]

7,204

6,467

6,342

Active-storage periods ratio (%) [B / A]

98.6

88.5

86.8

Table 4. Water supply contribution of the applied multi-purpose dams

Soyanggang Dam

Chungju Dam

Hoengseong Dam

Water supply capacity with dam operation (million m*/yr) [A]

1,270.9

1,252.0

69.4

Water supply capacity without dam operation (million m*/yr) [B]

15.8

173.4

0.0

Increment of water supply capacity by dam operation (%) [(A — B)/ A]

98.8

86.1

100.0
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Table 5. Dam type classification criteria

Classification approach

Storage
type

Run-of-river

type

Relative storage capacity (%)

=10

<10

Active-storage periods ratio (%)

=80

<80

Increment of water supply capacity (%)

=80
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Table 6. Specification of applied hydropower dams

Hwacheon Chuncheon Uiam Cheongpyeong Paldang
Normal operational level (El. m) 181.0 103.0 71.5 51.0 25.5
Flood control level (El. m) 175.0 102.0 70.5 50.0 25.0
Minimum operational level (EL. m) 156.8 98.0 66.3 46.0 25.0
Effective storage capacity (million m®) 573.4 59.1 63.7 81.5 18.9
Table 7. Relative storage capacity of the applied hydropower dams
Hwacheon Chuncheon Uiam Cheongpyeong Paldang
Effective storage capacity (million m®) [A] 573.4 59.1 63.7 81.5 18.9
20 year-averaged annual inflow (million m*/yr) [B] 1,602.5 2,302.7 4,592.9 6,128.8 17,439.2
Relative storage capacity (%) [A / B] 35.8 2.6 1.4 1.3 0.1
Classification Storage R.O.R R.O.R R.O.R R.O.R

Table 8. Active-storage periods ratio of the applied hydropower dams

Hwacheon Chuncheon Uiam Cheongpyeong Paldang
No. of simulation periods (day) [A] 7,305
No. of periods with inflow #Zdischarge (day) [B] 6,619 3,381 1,237 2,066 125
Active-storage periods ratio (%) [B / A] 90.6 46.3 16.9 28.3 1.7
Classification Storage R.O.R R.O.R R.O.R R.O.R
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Fig. 5. Scatter plot of inflow and discharge of the applied hydropower dams



J. Choi et al. / Journal of Korea Water Resources Association 54(8) 567-576

Table 9. Water supply contribution of the applied hydropower dams
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Hwacheon | Chuncheon | Uiam | Cheongpyeong | Paldang
Water supply capacity with dam operation (million m*/yr) [A] 709.6 359.5 1,040.7 1,636.7 2,012.0
Water supply capacity without dam operation (million m*/yr) [B] 66.2 442 432.0 709.6 1,636.7
Increment of water supply capacity by dam operation (%) [(A — B) / A] 90.7 87.7 58.5 56.6 18.7
Classification Storage Storage R.O.R R.O.R R.O.R
Table 10. Comprehensive classification result of the applied hydropower dams
Dam Approach 1 Approach 2 Approach 3 Classification result
Hwacheon Storage Storage Storage Storage
Chuncheon R.O.R R.O.R Storage R.O.R
Uiam R.O.R R.O.R R.O.R R.O.R
Cheongpyeong R.O.R R.O.R R.O.R R.O.R
Paldang R.O.R R.O.R R.O.R R.O.R
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