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Study on the structural evolution and dynamic balance of the shoal and
channel in the Huangmaohai Estuary of the Zhujiang River
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Wang Heng’, Huang Enmao

(1. Institute of Estuarine and Coastal Research, School of Marine Engineering and Technology, Sun Yat-sen University, Guangzhou 510275,
China; 2. State and Local Joint Engineering Laboratory of Estuarine Hydraulic Technology, Guangzhou 510275, China; 3. Guangdong Pro-
vincial Engineering Research Center of Coasts, Islands and Reefs, Guangzhou 510275, China; 4. Southern Marine Science and Engineering
Guangdong Laboratory (Zhuhai), Zhuhai 519000, China; 5. Tianjin Research Institute for Water Transport Engineering, Ministry of Trans-
port, Tianjin 300456, China)

Abstract: Estuarine bay is a special geomorphological system, which is often charactered with the combination of
shoals and channels. Its evolution and shifting balance of shoal-channel structure are not only the frontier hotspots
of estuarine and coastal researches, but also the theoretical cornerstone of estuarine management and port water-
way construction. Based on the nautical bathymetry data of different historical ages, using geomorphological in-
formation entropy and other analytical methods, this paper studies the phylogenetic evolution characteristics and
shifting balance mechanism of the shoal-channel structure in Huangmaohai Estuary Bay (HEB), and the main find-
ings include: (1) The geomorphological evolution of HEB has undergone a transition from siltation to erosion dur-
ing 1940 to 2007. The average annual siltation rate was 1.4 cm/a. From then on, till 2015, the bay had shifted to
erosion period and the average annual erosion rate was 1.2 cm/a. (2) The structure of shoal and channel in HEB was
converted, and the structure of "three shoals and two channels" was transformed into the structure of "two shoals

and one channel" between 2003 and 2007, and the elevation differentiation between shoals and channels tended to
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be enlarged due to the impact of reclamation in the shallow coasts and dredging projects in channels. As a result,
the shallow shoals became shallower and the channels were deeper. (3) The entropy value of geomorphological in-
formation of HEB decreased first and then increased, indicating HEB it changed from the relatively stable mode of
slow siltation to the abrupt changing mode, in which the uncertainty of the shoal-channel evolution was induced by
human intervention; moreover, the steady states of the shoal and channel are different. The shoals showed higher
uncertainty than the deep channel. (4) Human activities disturbed the original steady state of the shoal-channel
structure, and the dredging project will enhance the vitality of the East Channel and promote the adaptive recon-
struction in the deep channel to evolve in an orderly direction. The West Shoal and the East Shoal have undergone a
disturbance balance of human activities such as reclamation, and the shoal instability has shown a disorderly evolu-

tion.

Key words: Huangmaohai Estuary; shoal-channel structure evolution; geomorphological information entropy; dynamic

equilibrium; estuary
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