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Abstract

The water resources sustainability is becoming an important issue in consideration of hydrologic uncertainty by
global warming and climate change. This study is to assess the water supply performance for the major multipurpose
dams using sustainability index. Parameters, mostly utilized in water resources system assessment, are selected in
respect of applicability and flexibility, and those parameters are used as a variable of the composite index. In practice,
the composite index including reliability, resiliency, vulnerability and maximum deficit are applied to 15 multipurpose
dams and 4 major basins. And to conclude, Daechungdam in the Geum river basin and Imhadam, Hapchondam and
Namgangdam in the Nakdong river basin show low sustainability comparing with other dams. The Nakdong river
basin needs to develop alternatives to improve water supply stability because it indicates the most poor sustainability

level.

Keywords : sustainability, reliability, resiliency, vulnerability, maximum deficit
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Table 1. Applicable Parameters and Selection Reasons
Parameter Selection Reason Remark
Reliability which is mos‘clyktelzle)dc(i)r;1 S?;ilz?c ;ej;};ci)s( ig;ngnigag min Korea, and to Eq. (2)
Resiliency which is a representative criterion for water supply stability Eq. (3)
Vulnerability which is a important criterion presenting water shortage intensity Eq. (4)
Maximum Deficit which is a criterion that presents the degree of extreme vulnerability Eq. (5)
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Table 2. Statistics of Inflow Data for Major Multipurpose Dams

Monthly Inflow (m%/s)
Watershed Dam
Average Deviation Standard Dev.
Soyanggang 70.44 11,579.14 107.61
Han River Chungju 172.99 71,025.86 266.51
Hoengseong 5.82 119.16 10.92
Andong 32.21 1,930.77 43.94
Imha 21.87 1,476.02 38.42
Nakdong Namgang 68.81 10,350.28 101.74
River
Hapchon 21.51 1,067.62 32.67
Milyang 3.26 35.28 5.94
Daechung 85.52 15,324.89 123.79
Youngdam 25.89 1,621.69 40.27
Geum River

Boryung 4.69 55.02 7.42
Buan 1.65 6.22 2.49
Seomjingang 17.74 692.63 26.32
Seomjin River Jangheung 5.20 59.93 7.74
Juam 21.76 1,374.90 37.08

Table 3. Estimated Individual Index Value for Each Dam

Dam gfgp?gd( 1\(})\22;2?; Dail]e};il)ﬂlod Rel Res Vul o, Mazx def
Soyanggang 1,476.0 39 1.000 1.000 0.000 0.000 0.000
Chungju 3,380.4 27 0.852 0.571 0.044 0.029 0.151
Hoengseong 119.2 13 0.923 1.000 0.025 0.007 0.025
Andong 927.8 36 0.944 0.200 0.178 0.044 0.248
Imha 589.8 21 0.571 0.220 0.253 0.171 0.568
Namgang 572.8 37 0.784 0.391 0.069 0.036 0.148
Hapchon 599.6 24 0.750 0.128 0.335 0.160 0.513
Milyang 72.8 12 0.917 0.200 0.179 0.010 0.179
Daechung 1,649.4 32 0.875 0.188 0.186 0.081 0.081
Youngdam 649.6 12 0.833 0.500 0.111 0.044 0.129
Boryung 106.6 15 0.933 1.000 0.023 0.006 0.023
Buan 35.1 16 1.000 1.000 0.000 0.000 0.000
Seomjingang 416.6 38 0.947 0.667 0.126 0.041 0.250
Jangheoung 127.8 8 1.000 1.000 0.000 0.000 0.000
Juam 270.1 22 1.000 1.000 0.000 0.000 0.000

o, =estimated standard deviation by monthly inflow (Table 2)
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Table 4. Water Resources Sustainability Index Value for Assessing Vulnerability of Each Dam
Dam Sk S S, s/t
Soyanggang 1.000 1.000 1.000 1.000
Chungju 0.465 0.775 0.395 0.793
Hoengseong 0.899 0.965 0.877 0.968
Andong 0.155 0.537 0.117 0.584
Imha 0.094 0.454 0.041 0.449
Milyang 0.151 0.533 0.124 0.593
Hapchon 0.064 0.400 0.031 0.420
Namgang 0.285 0.658 0.243 0.702
Daechung 0.134 0.511 0.123 0.592
Youngdam 0.370 0.718 0.323 0.754
Boryung 0.912 0.970 0.891 0.971
Buan 1.000 1.000 1.000 1.000
Seomjingang 0.552 0.820 0.414 0.802
Jangheoung 1.000 1.000 1.000 1.000
Juam 1.000 1.000 1.000 1.000
Table 5. Weighting Value for Each Watershed based on Planned Water Supply
Watershed Total Plann(elci) 6\I;Va)ater Supply Dam Wat(eer(SSmlil)pply V\(Ieiwgl)lt
Soyanggang 1,476.0 0.297
Han River 4975.6 Chungju 3,380.4 0.679
Hoengseong 119.2 0.024
Andong 927.8 0.336
Imha 589.8 0.213
Nakdong River 2,762.8 Namgang 572.8 0.207
Hapchon 599.6 0.217
Milyang 72.8 0.027
Daechung 1,649.4 0.676
) Yongdam 649.6 0.266
Geum River 2,439.1
Boryung 105.8 0.044
Buan 34.7 0.014
Seomjingang 416.6 0.510
Seomjin River 816.4 Jangheoung 128.0 0.156
Juam 272.8 0.334
418 BEKERBERLE



Table 6. Group Sustainability for Each Water Supply Area

. Group
Water Supply Area Dams belonging to the Area Sustainability
Han River Soyanggang (0.297), Chungju (0.679), Hoengseong (0.024) 0.634
Geum River Youngdam (0.266), Daechung (0.676), Boryung (0.045), Buan 0.243
(0.013)
Seomjin River Seomjingang (0.511), Juam (0.157), Jangheoung (0.332) 0.771
. Andong (0.336), Imha (0.213), Namgang (0.207), Hapchon (0.217),
Nakdong River Milyang (0.027) 0.149

¥ () : weighting value
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