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Abstract

In order to study the impact of different water inflow conditions on the hydrodynamic and water quality
of Dongting Lake, a two-dimensional hydrodynamic water quality coupling model of Dongting Lake was
constructed in this paper. By changing the hydrodynamic boundary and water quality boundary process
of the model, the response process of hydrodynamic and water quality of Dongting Lake under the change
of water exchange and pollution load into the lake was simulated and analyzed. The research results
show that: 1) After the Three Gorges Project operation, the water inflow into the lake and the hydraulic
characteristics of the junction between rivers and lakes changed, thus affected the temporal and spatial
distribution of hydrodynamic water quality in the lake area. When the Three Gorges Project entered the
impoundment period in October, the water inflow into the lake decreased, and the concentration of TP
and TN in the lake area increased as a whole. However, due to the decrease of water inflow from the main
stream of the Yangtze River, the hydraulic gradient of the outlet increased, and the concentration of TN
and TP in the area from East Tongjongho station to the outlet decreased significantly. 2) When the flow
process of the lake inflow in the base year remains unchanged and the overall pollution load in the
lake is reduced by 10%, in the West Dongting Lake, The concentration of TP and TN in the north and
south of South Dongting Lake decreased significantly. In June and July at East Dongting Lake Station,
and in May and October at Wanzi Lake Station, TP will reach Class III water standards. In September, at
East Dongting Lake Station and Xiaohezui Station from July to October, TN will reach Class III water
standard.
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