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Influence of Dredging on Sediment Resuspension and Phosphorus Transfer in

Lake: A Simulation Study
YU Ju-hua'?,ZHONG Ji-cheng' ,ZHANG Yin-long’ ,FAN Cheng-xin' ,HE Wei' ,ZHANG Lei' ,TANG Zhen-wu’

(1. State Key Laboratory of Lake Science and Environment, Nanjing Institute of Geography and Limnology, Chinese Academy of
Sciences, Nanjing 210008, China; 2. Key Laboratory of Forestry Ecological Engineering of Jiangsu Province, Nanjing Forestry
University , Nanjing 210037, China; 3. Resource and Environmental Research Institute, North China Electric Power University, Beijing
102206, China)

Abstract: A simulated experiment was conducted to investigate the impacts of sediment dredging on sediment resuspension and
phosphorus transfer in the summer and winter seasons under the common wind-wave disturbance, and the contaminated sediment used
in this study was from Meiliang Bay, Taihu lake. The result showed that 20 ¢cm dredging could effectively inhibit the sediment
resuspension in study area, dredging in winter has a better effect than that in summer, and the higher values of the total suspended
solid (TSS) in undredged and dredged water column during the process of wind wave disturbance were 7.0 and 2.2, 24.3 and 6.4
times higher than the initial value in summer and winter simulation respectively. The paired-samples ¢-test result demonstrated that total
phosphorus ('TP) and phosphate( PO; ~-P) loading positively correlated to TSS content in dredged (P <0.01) and undredged water
column( P <0.05) , which proved that internal phosphorus fulminating release induced by wind-wave disturbance would significantly
increase the TP and PO~ -P loading in the water column. The effect of dredging conducted in summer on the TP and PO; ™ -P loading
in the water column was negative, but not for winter dredging (P <0.01). The pore water dissolved reactive phosphorus ( DRP)
profile at water-sediment interface in summer simulation was also investigated by diffusive gradients in thin films (DGT) technique.
Diffusion layer of the DRP profile in undredged sediment was wider than that in dredged sediment. However, the DRP diffusion
potential in dredged sediment was greater than that in undredged sediment, showing that dredging can effectively reduce the risk of the
DRP potential release in dredged pore water, but also would induce the DRP fulminating release in the short time under hydrodynamic
action. Generally, dredging was usually deployed during the summer and the autumn. Considering Taihu Lake is a large, shallow,
eutrophic lake and the contaminant distribution is spatially heterogeneous, it is vital to determine the optimal time, depth and scope of
dredging.

Key words:sediment dredging; resuspension; diffusive gradients in thin films (DGT) ; phosphorus transfer; Lake Taihu
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Table 1  Physico-chemical characteristics of surface layer (0-1 ¢cm) of control and dredged sediments
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Fig. 1
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., AR IERY 2. 9 £%; MIALFAEIIZESS 1 h 55
KA, IRIIRIERY 1. 8 £, BEE RSl FFEE, KRR
RS IR GRS I, X BRFE RS T R 7R 55 8 h ik
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