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Abstract

As the frequency and intensity of heavy rains increase, the vulnerability of agriculture to
disasters also increases. Consequently, there is a need to improve flood and inundation
predictions. To enhance the accuracy of inundation predictions, it is essential to monitor
water level and discharge data within agricultural areas. This study was conducted to
monitor water levels and rainfall in the Cheongju Sindae area from 2022 to 2023, and the
data was utilized as input and validation data for agricultural inundation modeling. Four
irrigation drainage canals were installed to a square-shaped concrete structure where the
water level gauge is. It was then confirmed that the water level rises with rainfall. The flow
velocities were monitored during periods of heavy rainfall. The rating curve, which estimates
water level and flow velocity based on observations, was estimated using the software K-HQ.
The resulting curve was presented with the Coefficient of Determination (R?). K-HQ was also
used to calculate the equation for the rating curve, taking outliers into account at each data
point. Outliers were extracted and the rating curve was recalculated. As the coefficient of
determination of three out of four stations exceeded 0.95, the estimated rating curve may be
considered reliable for discharge estimation. This study provides critical data for enhancing
agricultural inundation modeling accuracy and drainage improvement projects.
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Materials and Methods
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Fig. 1. Study area and water level and rainfall gauges. WL G, water level gauge; Rain G, rainfall gauge.

Water level gauge stations Rainfall gauge stations

Fig. 2. Image of drainage equipped with water level gauge and rain gauge. WL G, water level gauge; Rain G,
rainfall gauge.

Table 1. Specifications of a drainage equipped with water level gauges.

Station Abbreviation Width (mm) Depth (mm) Type

Water level gauge 1 WLG 1 6,100 2,100 Concrete
Water level gauge 2 WLG 2 5,000 2,000 Concrete
Water level gauge 3 WLG 3 13,900 1,500 Concrete
Water level gauge 4 WLG 4 2,600 2,000 Concrete
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Fig. 3. Rainfall comparison of ASOS_Cheongju and Rain G_2. R, coefficient of determination; RMSE, root
mean squared error; ASOS, automated synoptic observing system.
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Fig. 4. Rainfall and water level data from 2022 to 2023. Rain G, rainfall gauge; ASOS_C., ASOS (automated
synoptic observing system) Cheongju data; WL G, water level gauge.
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Fig. 5. Image of field monitoring of flow velocity using microwave water surface current meter. WL G, water
level gauge.

Results and Discussion
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Fig. 6. Rating curve before outlier elimination and uncertainty graph each gauge station. WL G, water level
gauge; H, water level; Q, discharge; Obs., observed; R?, coefficient of determination.
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Fig. 7. Ratmg; curve after outlier elimination each gauge station. WL G, water level gauge; H, water level; Q,
discharge, R’, coefficient of determination.

Table 2. Comparison water level-discharge equation and R of rating curve before and after outlier elimination.

. Before outlier elimination After outlier elimination
Station N 2 . 2
Equation R Equation R
WLG 1 Q=6.673 x H"1.425 0.937 Q=7.737 xH"1.487 0.951
WLG 2 Q=12461 x H"2.004 0917 Q=20.513 xH"2.242 0.982
WLG 3 Q=7811xH"1.574 0.804 Q=9.199 x H"1.622 0.843
WLG 4 Q=0993 xH"1.256 0.933 Q=0.886 x H"1.206 0.952

WL G, water level gauge; H, water level; Q, discharge; R’, coefficient of determination.

Conclusion
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