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Development and Validation of Reservoir Operation Rules for Integrated Water
Resources Management in the Geum River Basin
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Abstract

In recent, the integrated water resources management should consider not only existing management
objects such as water supply, power generation, and instream flows but also new management objects
such as water quantity, water quality, and water habitats which management system is large and
complex. Moreover, integrated basin plan or operation are needed for solving conflicts problems
between basins and between water usages and to maximize water resources usages. To increase use
of optimization method for actual operation and apply various objects, a reservoir operation rule was
developed and the KModSim’'s hydrologic states for integrated water resources management were
tested in this study. The simulation results show that the developed operation rules applied in
hydrologic states good represent the actual storages of both the Yongdam and the Daecheong
Reservoirs so, it is possible to improve the water allocation method usually used in the basin
management and manage the integrated basin water resources if new operating rules are applied in
optimized programming.

keywords : integrated water resources management, goal programming, robust minimum covariance
determinant method, KModSim, water supply, Geum River basin
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Fig. 3. General Operation Guidelines for Both Yongdam Reservoir Superimposed on Actual

Reservoir Storage Levels;

: General Guidelines for Yongdam Reservoir.
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Fig. 4. General Operation Guidelines for Both Daecheong Reservoir Superimposed on Actual
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: General Guidelines for Daecheong Reservoir.
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Table 1. The Regression Results for the Yongdam and Daecheong Reservoir Operating Guide Rules

Coef. Jan Feb Mar Apr May Jun Jul Sep Agu Oct Nov Dec
Daecheong Reservoir Target Storage, T =al’s’
a 0.260 0248 0272 0347 0387 0900 0.799 0553 0897 0425 0.348 0435
B 0.009 0.005 0.007 0010 0010 0015 0031 0019 0028 0.017 0.008 0.017
e 0961 0962 0958 0946 0940 0859 0870 0914 0863 0936 0948 0934
R?2 0987 0938 0983 0982 0930 0974 0953 0976 0953 0974 0971 0974
Daecheong Reservoir Target Storage, | =a+/pl+)5
a 2414 2619 2456 3177 3139 6949 4843 59.22 69.09 3897 3482 35.07
B 2222 1019 0840 0949 1289 0834 0.840 0687 1.024 1777 2101 7622
e 0961 0962 0958 0946 0940 0859 0870 0914 0863 0936 0948 0.934
R?2 0987 0986 0983 0983 0982 0975 0955 098 0973 0974 0972 0974
Yongdam Reservoir Target Storage, T =al”S’
a 0.142 0.144 0.134 0.134 0258 0267 0567 0307 0511 0213 0240 0.223
Y/ 0.007 0.004 0.004 0017 0026 0026 0.022 0024 0036 0002 -0.001 -0.002
Y 0961 0962 0958 0946 0940 0839 0870 0914 0863 0936 0948 0.934
R? 0969 0969 0967 0964 0968 0922 0940 0957 0950 0968 0.967 0.965
Yongdam Reservoir Target Storage, | =a+8l +5
a 8320 888> 4484 7566 7.030 7.224 2647 1486 3172 1959 3508 24.21
B -0.03 -023 1703 1134 2860 1.155 0.722 1068 3871 -0451 -1252 -6.851
e 0961 0962 0958 0946 0940 0859 0870 0914 0863 0936 0948 0934
2 0969 0970 0967 0966 0971 0938 0954 0965 0964 0972 0968 0.968
14 : : : —s 14 % % % %
2 . 2 .
% n | % n . * e - |
S S S
Ending Storage, in 1000MCM Ending Storage, in 1000MCM
a) Linear multi-linear regression equation b) Non-linear multi-linear regression equation
Fig. 6. Historical Operation Rules for Daechung Reservoir
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(@) Yongdam Reservoir
Fig. 7 The Seven Different Hydrologic States Values of Each Month Designed for the Yongdam Reservoir

- —
=7

0.6

Storage, in 1000MCM

0.4

Time, in Months

(@) Yongdam Reservoir

(b) Daecheong Reservoir

800

700

600 /
AN
\

500

400

/
_~J
300%/

0 12 14

Storage, in 1000MCM

Time, in Months

(b) Daecheong Reservoir

Fig. 8 The Hydrologic States for Storage Level Forecast for Each Month in Daecheong Reservoir
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Fig. 9. Comparison of KModSim Simulation Results with Measured Data for Three Years (2002,10 -

2005, 9); @: Actual Storage Target and Measured Flow at Gongju Station ——— : Developed

Operation Rules; ========= : SSDP Storage Target; —— — -: Lower Reference Storage;
: Upper Reference Storage
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2005, 9); (O: Actual Storage Target and Measured Flow at Gongju Station

Developed Operation Rules; ========= : SSDP-CoMOM Storage Target; —— — -: Lower
Reference Storage; : Upper Reference Storage
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