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Study on channel regulation affected by human activities
in Boluo shoal reach of the Dongjiang River

JI Rong-yao, LU Yong-jun, ZUO Li-gin

(State Key Laboratory of Hydrology, Water Resources and Hydraulic Engineering, Nanjing Hydraulic Research
Institute, Nanjing 210029, China)

Abstract: The Boluo shoal blocks seriously the shipping in the lower reaches of the Dongjiang River. In the last 20
years, the water-sediment conditions and fluvial process of the reaches have been greatly influenced by the human
activities such as large-scale sand mining from riverbed, and construction of reservoirs and hydro projects. On one
hand, the increase of the discharge in the dry season and the water depth improve the navigation ability; on the
other hand, the severe riverbed downcutting results in the continuous drop of the lowest designed water level of
navigation, and the rapid increase of the water surface gradient worsens the navigation conditions of the local reach.
According to the characteristics of the fluvial process and channel regulation affected by human activities, a 2D
mathematical model is developed, which adopts the boundary-fitting orthogonal coordinate system. Based on the
verification of the water surface profile, and the distribution of flow velocity and the riverbed deformation, the
riverbed erosion and water level decline after the construction of Jiantan Project and the regulation effects after the

implement of the recommended projects are predicated.
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Fig. 1 River regime and layout of the channel regulation project in the Boluo shoal reach
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Tab.1 The water-sediment characteristics of the Boluo Station during different years
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Tab.2 Changes of channel geometry parameters and channel capacity in the Boluo shoal reach
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Fig.2 Relationship between water level and flow Fig.3 Verification of the water surface

discharge in Boluo Station from 1994 to 2005 along the Boluo shoal reach
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Tab.3  Comparison between the calculated and measured deposition and erosion amount of
the Boluo shoal reach from June to October in 2005
=3 12/ km E 10%m? A/ 10 m’ W2z, %
H4 ~ H8 4.4 -47.3 -40.3 17.4
H8 ~ HI16 6.9 6.5 9.8 33.7
H16 ~ H18 2.8 12.9 12.1 6.6
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Fig. 6 Change of amount of erosion and deposition

with time after operation of the Jiantan Project
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