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Field-scale experiment study of runoff generation mechanism in
plain area of Taihu Basin, China
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Abstract: To quantitatively evaluate the influence factors of regional runoff, a field base was constructed, and field data about the
rainfall, evapotranspiration, soil moisture, groundwater table, and surface water dynamics were collected in two different experimental
sites of the Taihu Basin, China. Through the analysis of water balance in different rainfall runoff processes, it was found that the Dunne
overland flow was the dominant mechanism responsible for the rapid runoff generation. The total rainfall and runoff expressed a good
linear relationship with an R* of 0. 95 in the Honggiwei test site. In addition, the initial groundwater depth was considered as the
indicator of the antecedent soil moisture estimation for the close linear relationship that indicated the strong interaction between shallow
groundwater and soil moisture. The depression storage was recommended in a range from 4.72 to 8.03 mm according to an estimation
based on the water balance analysis for each rainfall event, which proves that the depression storage should not be neglected when
calculating the runoff generation process in plain areas.
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Table 1 Rainfall and runoff characteristics for six selected rainfall events

H4 PiR i P/mm T/h Pw/(mm-h™")y P /(mm-h") R/mm @ SWSC/mm
HI 2016-05-20 54.5 31.20 1.80 6.6 5.99 0.11 72.2
H2 2016-05-31 35.3 3.20 11.20 28.4 23.50 0.67 41.4
H3 2016-10-19 97.3 65.50 1.26 1.5 71.30 0.73 43.5
Bl 2018-07-08 23.5 3.83 6.13 22.0 14. 64 0.62 21.4
B2 2018-11-06 32.5 39.83 0.82 4.9 9.12 0.28 75.0
B3 2019-06-19 24.5 39.50 0.62 9.6 7.43 0.30 44.4
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