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ABSTRACT

Despite the practical limitations of calculating the amount of inflow and supply related to the operation of agricultural reservoirs, the role of agricultural
reservoirs is gradually being emphasized. In particular, as interest in disaster safety has increased, the demand for preliminary measures to prepare for
disasters has been rising, for instance, pre-discharging agricultural reservoirs for flood control. The aim of this study is to analyze the plans for the
flood season reservoir operation considering pre-discharge period and water level limit. Accordingly, we optimized the simulation of daily storage using
the ratio correction factor (RCFs) and analyzed the amount of inflow and supply using K-HAS. In addition we developed the drought determination
coefficient (k) as a indicator of water availability and applied it for supplementing the risk level criteria in the Drought Crisis Response Manual. The
results showed that it would be difficult to set the water level limit during the flood period in the situation of little water supply for flood control
in agricultural reservoirs. Therefore, it is necessary to operate the reservoir management regulations after measures such as securing additional storage

water are established in the future.
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Fig. 1 A flowchart of the process for evaluation of agricultural
reservoirs operation guideline using K-HAS and ratio
correction factor
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Table 1 Setting the analysis period considering the reservoir specifications
(ha, x1000m’)
Reservoir name Analysis period Watershed area Benefit area Total storage Effective storage

Wolsan2 2009-2020 710.0 204.4 1,1918 1,185.9
Gamdon 2010-2020 1,005.0 133.1 1,728.0 1,692.0
o2 2009-2020 560.0 326.0 1,636.0 1,623.0
Ssangjung 2009-2020 837.0 284.5 1,264.0 1,138.0
Hakpa1l 2009-2020 947.0 426.0 2,453.9 2,453.9
Songsan 2005-2020 476.0 167.8 2,251.8 2,233.0
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Table 2 Water level limit scenarios during flood period
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Fig. 3 Simulation of water storage capacity of target reservoirs before and after calibration using RCFs
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Fig. 4 Comparison of crisis response manual and operation guideline

Table 3 Comparison of measured and simulated reservoir water volume to evaluate the accuracy of RCF calibration

Facility name

Before optimization After optimization

R’ NSE

RMSE R? NSE RMSE k

Wolsal

n2 0.304 -0.010

160.4 0.598 0.516 11141 62.8%

Gamdon 0.112 -0.489

446.6 0.716 0.707 198.1 46.3%

o2

0.261 -0.844

4937 0.491 0.301 303.9 50.0%

Ssangjung 0.423 0.191

2359 0.654 0.557 1745 47.5%

Hakpa1 0.279 -1.680

622.3 0.404 0.075 365.5 58.3%

Songs

an 0.274 -0.542

687.9 0.629 0.595 352.8 50.0%

8.20)2 Z7] Alg91E WS &YFvhe AU L (95, Fig. 5 ()= AeAle A Jste 34717F (621~
90, 85, 80%)5 AA3te] F 871A] AlUe]eE EAERch 9.20)%<2t AgEE 80~95%71] 5%% WSk EAgH
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Fig. 5 Reservoir analysis results by flood period and water level limit scenarios (left: from 6,21 to 9.20, right:
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Table 4 Suggestion of operation guideline for each reservoir during flood season

Faciity name Simulation target water level (end of march) Eligible guideline k
Y 10-year return period .| Average water level | 10-year return period | Average water level
CASE 1-90%

0, 0, - 0, 0,

Wolsan2 71.9% 94.8% CASE 2-80% CASE 1-80% 62.8%

Gamdon 60.2% 78.5% NONE CASE 1-85% 46.4%

o2 251% 67.7% NONE NONE 50.0%

Ssangjung 49.4% 81.0% NONE CASE 1-80% 47 5%

Hakpa1 45.2% 64.6% NONE NONE 58.3%

CASE 1-90%
0, 0, 0,
Songsan 39.3% 75.0% NONE CASE 2-85% 50.0%
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