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Determination of Flood-limited Water Levels of
Agricultural Reservoirs Considering Irrigation and Flood Control
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ABSTRACT

In this study, we developed a method to determine the flood-limited water levels of agricultural reservoirs, considering both their irrigation and flood
control functions. Irrigation safety and flood safety indices were defined to be applied to various reservoirs, allowing for a comprehensive assessment
of the irrigation and flood control properties. Seasonal flood-limited water level scenarios were established to represent the temporal characteristics of
rainfall and agricultural water supply and the safety indices were analyzed according to these scenarios. The optimal scenarios were derived using a
schematic solution based on Pareto front analysis. The method was applied to Obong, Yedang, and Myogok reservoirs, and the results showed that
the characteristics of each reservoir were well represented in the safety indices. The irrigation safety of Obong reservoir was found to be significantly
influenced by the late-stage flood-limited water level, while those of Yedang and Myogok reservoir were primarily affected by the early and mid-stage
flood-limited water levels. The values of irrigation safety and flood safety indices for each scenario were plotted as points on the coordinate plane,
and the optimal flood-limited water levels were selected from the Pareto front. The storage ratio of the optimal flood-limited water levels for the early,
mid, and late stages were 65-70%, 70%, and 75% for Obong reservoir, 75%, 70-75%, and 65-70% for Yedang reservoir, and 75-80%, 70%, and 50%
for Myogok reservoir. We expect that the method developed in this study will facilitate efficient reservoir operations.
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Fig. 1 Flow chart of the study method
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Table 1 Characteristics of the study reservoirs

Characteristics Unit Obong Yedang Myogok
River - Han Geum Nakdong
Watershed area kit 109.0 373.6 35.3
Irrigation area k' 3.8 69.2 10.5
Effective storage 1,000 m 14,329 46,070 8,441
) 2,735 5,202 375
Design flood m/s (PMF") (PMF) (200-year frequency)
(B)5 mx
(B)9.2 mx (B)15 mx
Gate ()10 mx4 (H)6.5 mx11 ()25 mx1
(emergency gate)
Domestic water supply m'/day 100,000 18,000 0
Watershed area - 28.7 5.4 34
Jirrigation area
Discharge capacity™ /sl 15.8 14.0 8.3
/watershed area " (0.1-29.0) (5.5-19.0) (0.0-47.2)

* Probable maximum flood

*+ average from the level with a storage rate 50% to the top of the dam (value at the level with a storage rate 50% - value at the top of

the dam)
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