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Influence of Riverbed Sediments on Infiltration—Clogging Process of
Muddy Water and Improvement of Infiltration Model

MIAO Qingyuan', PAN Chengzhong'?, LIU Congmin'

(1.College of Water Sciences, Beijing Normal University, Beijing 100875, China; 2.State Key Laboratory of Earth Surface
Processes and Resource Ecology, Faculty of Geographical Science, Beijing Normal University, Beijing 100875, China)
Abstract: [ Objective] Physical clogging of riverbeds is a common problem in seasonal rivers, significantly
affecting groundwater recharge and river ecological restoration. This study analyzes the infiltration and clogging
characteristics of seasonal rivers, predicts the infiltration rates after riverbed disconnection, and provides scientific
support for optimizing river ecological restoration and water replenishment schemes. [ Methods ] Taking the lower
reaches of the Yongding River as a reference, five types of riverbed sediments with median particle sizes ds, of 50,
100, 150, 300, and 600 pm were selected as experimental media. One-dimensional soil column infiltration
simulation tests using 6 g/I. muddy water were conducted to analyze the riverbed clogging characteristics and the
transformation pattern from saturated to unsaturated flow. A prediction model for riverbed infiltration, considering
the influence of physical clogging, was developed. [Results] 1) For fine particle riverbed with a median particle
size of 50 pum, no significant clogging occurred. For riverbeds with particle sizes ranging from 100 to 600 pm,
clogging occurred at a depth of 0 to 5 cm, and the hydraulic conductivity decreased by 86% , 68%, 93%, and

94% , respectively, compared to the initial values. 2) The 50 pm riverbed maintained saturated seepage
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throughout infiltration. For riverbeds with particle sizes ranging from 100 to 600 pm, the flow transformed from
saturated to unsaturated seepage within 2.6 to 51.2 hours, with infiltration rates decreasing by approximately 15%
to 30%. 3) A riverbed infiltration model considering clogging effects was constructed based on Darcy’s law and
the seepage formula for coarse particles. Model validation showed that the relative errors of the infiltration rates for
four coarse-particle riverbeds (100-600 pum) were 8.6%, 14.7%, 22.1%, and 36.6%, respectively, and
increased as the median particle size increased. [ Conclusion] Fine sediment in muddy water has a significant
impact on the clogging of coarse-textured riverbeds. The coarser the riverbed texture, the more likely it is to

transform into a disconnected riverbed. A scientific understanding of the infiltration-clogging behavior of fine

sediment in riverbeds of different textures is essential for optimizing ecological water replenishment schemes.
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Table 1 Particle size distribution characteristics of experimental sediments
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Fig. 5 Comparison of model simulation results and measured results
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Table 4 Model accuracy evaluation

To] IR A4 RMSE MARE
R2 0.004 0 8.6
R3 0.009 8 14.7
R4 0.009 6 22.1
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