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Abstract

Water management agencies under the Ministry of Environment produce and accumulate qualified basic data for major rivers. However,
the integrated management of the river water has been weak since the artificial water circulation process, such as the intaking and drainage
of agricultural water, has not been examined in the basin, which includes many agricultural land. In this study, a study was conducted on
how the power usage method (operating time method) based on the running time can be applied and improved among indirect flow rate
measurement methods used to investigate flow rates collected by the riverside for agricultural water purposes, and thus the resultant data
of high reliability can be obtained at low cost. The operation time method is suitable for small-scale water pumping stations where it is
difficult to secure real-time power supply data. The reliability of the data was verified through the correlation analysis with the actual flow
rate, and it was found that the flow rate calculated by the operation time method reflecting the level of the stream to which the inlet of the
pumping station is connected can be reasonably matched with the actual flow rate. In addition, it was confirmed that the investment cost
at the time of initial installation of the facility was highly efficient by generating qualified flow data at low cost through comparison with
direct flow rate measurement methods. If flow data is secured by applying the operation time method to large and small water farms
located along the riverside, it is expected that more quantitative and integrated stream water management will be possible.
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Fig. 1. Target location

(a) Electromagnetic flow meter (b) Pressure-type water level meter

Fig. 2. Measuring instrumentation
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Table 1. Correlation analysis by section

Application method
Classification Percent RMSE
difference (%) Regult Variability
(m’/s) (%)
Overall | Qu-Qoi 95.94 0.0031 5.61
season Qm-Qo2 97.80 0.0020 3.70
Falling | Qu-Qor 94.85 0.0046 5.39
curve Qun-Qo2 99.16 0.0009 1.04
Rising | Qm-Qoi 95.32 0.0041 4.84
curve Qm-Qo2 98.28 0.0018 2.07
Table 2. Initial costs by case
Classification Cost (KRW)
H-Q rating 8,140,000
Microwave water surface current meter 18,000,000
Acoustic doppler current profiler 24,000,000
Electromagnetic flow meter 3,080,000
Operation time method 1,640,000

Table 3. Relative comparison of initial costs by case
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H-Q rating - 221 % 295 % 38 % 20 %
Microwave water surface current meter 45 % - 133 % 17 % 9%
Acoustic doppler current profiler 34 % 75 % - 13 % 7%
Electromagnetic flow meter 264 % 584 % 779 % - 53 %
Operation time method 496 % 1,098 % 1,463 % 188 % -
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