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Study on Applicability of Multi-Criteria Decision Making Technique
for Malfunctioning Reservoir Selection
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Abstract

The decision-making process is the act of finding the best solution among various alternatives through comparison between various criteria based on
objectives of the project, evaluation standard, and conditions. However, in practice it is not easy to simply decide the optimum decision, especially for
selecting malfunctioning reservoirs because no systematic evaluation criteria or standard assessment process are available. Therefore, this study adopted
AHP method, which is a MCDM (multi-criteria decision making technique) to identify the malfunctioning reservoirs for efficient management of
reservoirs. Important criteria of the selection of malfunctioning reservoirs and priority weights of each criteria were determined based on results of
expert’s survey under a stepwise hierarchical approach. The most important factor for the decision of malfunctioning reservoirs was obtained as
Reservoir efficiency among the selected criteria including Reservoir efficiency decrease, Disaster Risk, Reservoir efficiency, Available water storage,
Future water demand, Resident Needs. The AHP technique was applied on 11 reservoirs in Andong region to verify its applicability. Scoring method was

applied for the comparison with the results of AHP method.
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Table 1 9—point scale (Min et al,, 1996)
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Table 2 General information of the selected reservoirs

o fr .

Haexeole] BAS Eatel 9I9} e 712

Reservoir Reservoir Construction Previous .bgnefit Current benefit Storage Future water Safety
name type year area (Original) | area (Current) capamty3 demand (2(324) degree
(ha) (ha) (1,000 m°) (1,000 m°)

Hahoe Type 2 1969 5.0 0.2 4.00 125,997 B
Gidong Type 2 1945 1.0 0.2 5.00 12,073 B
Hanjeolgol Type 2 1945 3.0 3.0 10,10 12,073 B
Sanhap Type 2 1929 6.0 6.0 17.00 51,827 A
Myeongdong Type 2 1945 7.0 7.0 3.70 125,997 B
Sangok Type 2 1933 1.0 1.0 34.80 51,827 B
Wongok Type 2 1945 1.0 1.0 7.00 51,827 C
Danho Type 2 1945 13.0 13.0 167.20 49,546 B
Daam Type 2 1931 13.0 13.0 24,20 51,827 B
Galpo Type 2 1961 15.0 15.0 37.30 125,997 C
Gagok Type 2 1945 57.0 57.0 89.00 125,997 B
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(ova 2 weights | Rank | 2SR
Reservoir efficiency decrease 0.20 3
Disaster risk 0.25 2
Current benefit area 0.26 1
Available water storage 0.07 5 001
Future water demand 0.15 4
Resident needs 0.07 5
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Table 4 Reservoir weights for each criteria based on Scoring method
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A A 1ENE sl shiel
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Ol
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Reservoir Reservoir efficiency Dis?ster Current benefit Available water Future water Resident
decrease risk area storage demand needs
Hahoe 0.58 0.09 0.14 0.1 0.00 0.20
Gidong 0.42 0.09 0.14 0.1 0.22 0.20
Hanjeolgol 0.00 0.09 0.1 0.1 0.22 0.20
Sanhap 0.00 0.04 0.1 0.1 0.10 0.20
Myeongdong 0.00 0.09 0.1 0.1 0.00 0.20
Sangok 0.00 0.09 0.07 0.08 0.10 0.00
Wongok 0.00 0.12 0.07 0.1 0.10 0.00
Danho 0.00 0.09 0.07 0.04 0.16 0.00
Daam 0.00 0.09 0.07 0.08 0.10 0.00
Galpo 0.00 0.12 0.07 0.08 0.00 0.00
Gagok 0.00 0.09 0.04 0.06 0.00 0.00

Table 5 Comparison of weights and priority orders for AHP and Scoring methods

Reservoir AHP method Scoring method Difference in Weights
Weights Priority Weights Priority

Hahoe 0.150 1 0.137 2 0.013
Gidong 0.141 2 0.159 1 0.018
Hanjeolgol 0.098 4 0.129 3 0.031
Sanhap 0.060 10 0.105 4 0.045
Myeongdong 0.080 6 0.098 5 0.018
Sangok 0.068 8 0.068 7 0.000
Wongok 0.129 3 0.082 6 0.047
Danho 0.063 9 0.059 10 0.004
Daam 0.070 7 0.066 8 0.003
Galpo 0.094 5 0.061 0.033
Gagok 0.048 1 0.037 1 0.01
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Table 6 Correlation coefficient (R) and P—value of AHP and Scoring methods

Techniques AHP method Scoring method P—-value (N=11)
AHP method 1 731* 0.011
Scoring method 731* 1 (significance level 0.05)
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