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Recent Morphological Evolution Processes and Prediction on Future Evolution Trend
of the Changjiang Estuary
LUANHualongl’z, LIU Tonghuan] *, DING Pingxing3

(1.River Dept., Changjiang River Scientific Research Inst., Wuhan 430010, China; 2.Key Lab. of Port, Waterway and Sedimentation Eng. of Ministry of
Transport, Nanjing 210024, China; 3.State Key Lab. of Estuarine and Coastal Research, East China Normal Univ., Shanghai 200062, China)

Abstract: With the operations of the Three Gorges Dam and its upstream cascade reservoirs, sediment load in the middle and lower reaches of the
Changjiang River has decreased sharply, and the long-term and long-distance riverbed erosion has been extending towards the Estuary. Under-
standing the controlling factors of morphological processes and future evolution trend of the Changjiang Estuary is a major question for estuarine
evolution and regulation. Using GIS techniques, morphological evolution of the Changjiang Estuary (Xuliujing to Hengsha) since 1997 were
quantitatively analyzed, and the evolution trends till 2030 and 2050 were predicted by a well calibrated and validated numerical model (Delft3D).
The results indicated that the study area shows overall erosion with significant local changes in 1997—2015. The erosion gradually increases as
the sediment discharge decreases sharply, and the net erosion volume in 2010—2015 is as high as 75 million m’. Erosion mainly occurs at deep
channel lower than 10 m, while the shallow shoals are dominated by accretion. Model predictions indicated that the study area would maintain
strong erosion in 2015—2030 under present sediment supply condition (125 million t/a) and the erosion may decrease in 2030—2050 due to the
increased resistance of river bed erosion. However, strong erosion still occurs under extremely low sediment supply (100 million t/a) with conver-
sion from accretion to erosion at shallow shoals. Under the combined natural and human impacts, estuarine evolution processes are complex, and
the evolution trend could be an important guidance to the integrated regulation of the Changjiang Estuary.
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Tab.3 Model predictions of volume and bed thickness changes
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