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Dynamic variation of sand spit in the Dafeng River estuary, Beibu Gulf

CHEN Yi', DAI Zhijun', PANG Wenhong?, LIANG Xixing'?, LUO Jiejun', XIONG Yuan'

1. State Key Laboratory of Estuarine and Coastal Research, East China Normal University, Shanghai 200241, China
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Abstract: The rapid change process of sand spit is directly related to the estuarine geomorphological migration with potential impacts on water
and sediment exchange between land and sea. The movement and the driving mechanism of sand spit landform have received especial concerns.
However, limited information is related to sand spit morphodynamics due to difficulties in obtaining monitoring data. Based on multi-satellite
remote sensing images from 1990 to 2023, surface sediments collected in November 2022, and regional hydrological data, the evolution of the
sand spit in Dafeng River estuary in Beibu Gulf, Guangxi, SW China over a medium-strong tidal environment were analyzed. Results show that
(D the sand spit in the estuary exhibited continuous extension to the northwest, and the width and area of the spit featured seasonal variation with
increased width in flood season and decreases in dry season; 2 The main sediment source of the sand spit was from riverine material in flood
season. The average grain size of sediments on top the spit seaside was the coarsest and then gradually became finer from sea to land, and to the
middle and tail parts of the spit. The sediments were transported mainly from the top of the sediments seaside towards the middle and tail of the
spit, so that the spit continued to extend northwestward; 3 Runoff from sand is the source of sediment in the spit, waves are the main factor
controlling the long-term morphological evolution of the sand spit in the estuary. Tidal actions in mild-strong tidal environment are the driver to
the sediment transport shoreward and the continuous northwestward extension of the sand spit. The significant difference in seasonal runoff was
the main factor on the variations in width and area of the sand spit: greater in flood season and smaller in dry season.

Key words: sediment; remote sensing images; sand spit; Dafeng River estuary; Beibu Gulf
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Fig.1

Study area and sediment sampling deployment

a: The region of Beibu Gulf, b: the region of Dafeng River estuary, c: spit geomorphology and sediment sampling site distribution.
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Fig.2 Statistics of remote sensing image sets used for spit range extraction

a: Spit extraction using Landsat remote sensing image ensemble statistics from 1990 to 2000, b: sentinel-2 remote sensing image dates and corresponding tide

levels were used for sand spit extraction during the 2017—2023 dry and wet season.
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Fig.3 Ternary plot of particle sizes distribution of sediment samples from the spit
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Fig.4 Changes in sediment size composition of the sand spit
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Table 3 The particle size parameters of average size, sorting coefficient, skewness, and kurtosis of the sand split
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Fig.5 The particle size parameters of average size Mz (a), sorting coefficient o;(b), skewness Sk;(c), and kurtosis K (d) of the sand split
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Fig.6 Morphological changes of the sand spit during 1990 to 2020
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Fig.8 Changes in morphology of the sand spit in flood season and dry season from 2018 to 2021
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Fig.11 Statistics of historical monthly wave height recorded in the Ocean Observation Station in Weizhou Island

a: Monthly average and maximum wave height, b: wave direction frequency during flood and dry seasons.
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Table 4 Statistics of average wave height and wave direction in
flood and dry season at Ocean Observation Station in Weizhou
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tide levels of the sand spit from 1995 to 2000
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Table 5 Statistics of the maximum tidal range and average tidal

range observed at Tide Gauge Station in Beihai in flood and dry
seasons in 2021
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