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Flooding of riparian groundwater caused by changes in rainfall patterns has become a critical problem in areas of
agricultural and arable land. Therefore, quantitative analysis of direct runoff and baseflow, which are the most
important factors in determining the flow rate of a river, is required to clarify the flooding mechanisms of riparian
groundwater. In this study, baseflow obtained using the WHAT system of hydrograph analysis based on Web GIS,
and baseflow measured from direct runoff were quantitatively analyzed. Baseflow during the rainy season was
0.489 m*/s on 17 July 2012, 0.260 m*/s on 18 July 2012, and 0.279 m*/s on 19 July 2012, while that during the dry
season was 0.006 m>/s on 6 March 2013 and 0.009 m*/s on 30 March 2013. The results show that an increase in
baseflow occurred during the rainy season in the alluvial area of a riparian zone, and that the measurement error
was less during the dry season than during the rainy season.
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Table 1. Flow rate of streams at each site in the study area.

Date Site Cross-section area (m?) Velocity (m/s) Flow rate (m>/s)
Site 1 8.211 0.800 6.569
Site 2 3.184 0.365 1.163
2012.07.17.
Site 3 4.908 0.746 3.663
Site 4 2.293 0.519 1.191
Site 1 3.563 0.490 1.746
Site 2 1.879 0.101 0.190
2012.07.18. -
Site 3 2.967 0.332 0.986
Site 4 1.061 0.238 0.252
Site 1 5.626 0.698 3.927
Site 2 2.853 0.240 0.684
2012.07.19.
Site 3 3.861 0.548 2.116
Site 4 1.971 0.448 0.883
Site 1 0.720 0.107 0.077
Site 2 0.845 0.024 0.020
2013.03.06. -
Site 3 1.018 0.028 0.029
Site 4 0.723 0.028 0.020
Site 1 0.865 0.144 0.125
Site 2 0.362 0.092 0.033
2013.03.30.
Site 3 0.246 0.144 0.035
Site 4 0.704 0.065 0.046

Table 2. Baseflow as measured by stream flow rate.

Date Site Stream flow rate (m’/s) Baseflow of study area (m’/s)

Site 1 6.569
Site 2 1.163

2012.07.17. - 0.552
Site 3 3.663
Site 4 1.191
Site 1 1.746
Site 2 0.190

2012.07.18. 0.318
Site 3 0.986
Site 4 0.252
Site 1 3.927
Site 2 0.684

2012.07.19. - 0.244
Site 3 2.116
Site 4 0.883
Site 1 0.077
Site 2 0.020

2013.03.06. 0.008
Site 3 0.029
Site 4 0.020
Site 1 0.125
Site 2 0.033

2013.03.30. - 0.011
Site 3 0.035
Site 4 0.046
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Table 3. Baseflow calculated by the WHAT system in the drainage and the study area.

Season Date Baseflow of drainage area (m%s) | Baseflow of study area (m?/s)
2012.07.17. 3.290 0.489
Rainy season 2012.07.18. 1.750 0.260
2012.07.19. 1.875 0.279
2013.03.06. 0.038 0.006
Dry season
2013.03.30. 0.062 0.009

Table 4. Comparison of baseflow calculations between stream flow and the WHAT system.

Season Date Baseflow frorgl Baseflow by : Diffesrence Precipitation
stream flow (m”/s) WHAT system (m’/s) (m?/s) (mm/d)
2012.07.17. 0.552 0.489 0.063 37.0
Rainy 2012.07.18. 0.318 0.260 0.058 16.5
2012.07.19. 0.244 0.279 0.035 8.5
Dry 2013.03.06. 0.008 0.006 0.002 0.0
2013.03.30. 0.011 0.009 0.002 0.0
2013 03¢ 30¥90= 0.062ms8] 7IAfERe] A= & Fefske Zlo] Fesith Site 1, 2, 39] A mls
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