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Abstract: The cross-shelf sediment transport is important in land-sea interactions and in terrigenous sediment source-to-sink cycle, which is
significantly impacted by typhoons. However, despite the scarcity of in-situ observation and satellite data during typhoons, research on cross-
shelf sediment transport during these synoptic weather events remains limited. Utilizing a high-resolution FVCOM model, we analyzed the
cross-shelf sediment transport and its mechanisms on the inner shelf of the East China Sea (ECS) during Typhoon Chan-hom (2015). Results
indicate that typhoons can cause intense responses in marine sediment dynamics and produce significant cross-shelf offshore sediment transport,
with suspended sediment flux increase by 2~3 orders of magnitude compared to that under normal weather conditions. The transport is mainly
controlled by two mechanisms: (1) the barotropic effect caused by continuous water level accumulation during typhoons, inducing uniform
meridional offshore sediment transport, representing an indirect typhoon influence; (2) the "Ratchet Effect" triggered by the rotating wind field,
resulting in a downwind sediment transport pattern on both side of the typhoon path, with offshore and onshore transport on the left and right
sides, respectively, reflecting a direct typhoon influence. The combined effects of these two mechanisms orchestrate the cross-shelf sediment
transport on the inner shelf of the ECS during typhoons.

Key words: typhoon; sediment dynamics; cross-shelf transport; numerical modeling; inner shelf of the East China Sea
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Fig.1 Geographical location and water depth of the study area

a: Model grid and the path of Typhoon Chan-hom, b: regional circulation system and the location of the inner shelf of the East China Sea.
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Fig.5 Temporal variations of cross-shelf current (a), suspended sediment concentration (b) and suspended sediment flux (c) along the 50-m

isobath on the inner shelf of the East China Sea

The starting time is July 8, 2015. The positive values of current speed and suspended sediment flux represent the direction towards the sea.
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Fig.6 EOF modes of cross-shelf suspended sediment flux at the 50-m isobath on the inner shelf of the East China Sea from July 8 to 15,

2015 and their corresponding regulatory mechanisms

a: EOF Mode 1; b: barotropic effects along the flanks of the typhoon path, which is represented by the water level differences between 30-m and 50-m isobaths;

the bold curve represents the result of running average; c: EOF Mode 2; d: temporal variations of wind at 28°N and 29°N.
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