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Fig.1 Study area and sediment sampling locations
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Fig.2 Classification and triangular diagram of surface sediment of the Nandujiang Estuary
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Fig.3 Characteristics of grain-size parameters in sediments
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Sedimentation Dynamic Modes of the Nandujiang Estuary, Hainan Island
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Abstract; Estuaries are naturally dynamic coastal systems that are unique in their close links to both land-based fluvi-

al and coastal ocean process. Based on the collected large-scale sediment samples of Nandujiang Estuary in August

2011, the characteristics of grain size and associated sediment dynamic process of the Nandujiang Estuary were ana-

lyzed, and then depositional modes of the Nandujiang Estuary were further researched by empirical orthogonal function
(EOF) method.

The studied results show that: surface sediments of the Nandujiang Estuary were mainly composed of sand compo-

nent. Three distinct depositional modes of the Nandujiang Estuary from land to sea can be seen as follows: (DMode
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controlled by dominant wave action with main distribution is limited to the shallow area below 10m isobaths, where the
surface sediments are basically composed of silt-sand with poor sorting. @Mode controlled by coupling actions of run-
off and tidal current with main distributed region is ranged from 10m to 20m isobaths, and offshore zone below 20 m i-
sobaths was mainly controlled by the tidal forcing. The depositional mode is composed of coarse sediment component,
which is presented as fan appearance. @Mode controlled by Typhoon or storm tidal actions is distributed over the
whole studied area, where the sediments are mainly composed of coarse sand.

The first two depositional modes represent commonly sediment dynamics features of the Nandujiang Estuary. The
basic pattern is the mode controlled by coupling actions of runoff and tidal current. Moreover, distributed depositional
modes from land to sea show that the wave action is dominant in the nearshore zone, and offshore zone is mainly influ-
enced by jet current due to flood action and alongshore tide current. In addition, although Nandujiang Estuary was at-
tributed to wave-dominated estuary in the previous researches, present results reveal that depositional mode of the
Nandujiang Estuary could be obvious controlled by different dynamic actions. Estuarine geometry appearance and im-
pacts of barrier actions and narrow tub of the Qiongzhou Strait could be one of the dominant factors on depositional en-
vironment changes of the Nandujiang Estuary.

Key words: characteristics of grain size; river-mouth jet; sedimentation modes; Nandujiang Estuary; EOF analysis



