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Abstract: One of the major challenges addressing human life safety in the context of global warming is how typhoon activity may develop in
the future. Our understanding of typhoon long-term development and evolution mechanisms is limited by the duration of instrumental recording.
Extraction of typhoon information from sedimentary records in the muddy area of the East China Sea inner shelf is an effective method for
understanding the evolution patterns of typhoons that have impacted China over the past thousands of years. The precision of typhoon event
detection, however, might be affected by other extreme events, such as winter cold waves. One of the difficulties in reconstructing typhoon
activity is to identify typhoon and winter cold wave deposition events. Using a quadripod observation system placed in the muddy area of the
East China Sea inner shelf, seawater temperature, salinity, suspended sediment concentration, and currents during Typhoon Goni and winter cold
waves were measured, and the differences in sedimentary dynamic processes between typhoons and winter cold waves were then discussed by
combining wind speed, wind direction, and wave data from offshore observation buoys. Observations on typhoons and winter cold waves

showed certain similarities in the changes in wind direction, significant wave height, and near-bottom current velocity, but typhoons’ higher
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strength made it easier to resuspend seabed sediments. Typhoon-related high suspended sediment concentrations are mostly caused by the

resuspension of seabed sediments, whereas high suspended sediment concentrations during winter cold waves are primarily caused by Yangtze

River discharge. Sand layers in the sedimentary record of the seaward side edge of the inner shelf muddy area in the East China Sea are likely to

represent typhoon event deposition because of the difference in the direction of the near-bottom current between typhoons and winter cold

waves. Therefore, event deposition layers are good research materials for studying the variation patterns of typhoon activity. The findings of this

study can be used as a scientific reference for extracting more accurate typhoon information from sedimentary records of the muddy area in the

East China Sea.

Key words: typhoon; winter cold wave; in-situ observation; East China Sea
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Fig.1 Distribution of the quadripod stations and its structure

a: Distribution of the quadripod stations. Green and blue areas represent the influence range of the category 7 wind circle when the center of Typhoon Soudelor

and Goni was closest to the quadripod. Data of the typhoons are from website http://typhoon.weather.com.cn/. The isopach map of the Yangtze River-derived

sediment is modified from reference [21]; b: grain size distribution of surface sediments at the quadripod deployment stations in the summer of 2015 and the

winter of 2019 (modified from reference [33]); c: structure schematic of the quadripod (modified from reference [7]).
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Fig.2 Changes in pitch and roll angles recorded by the quadripod

a: During the Typhoon Goni in 2015,b: during winter cold waves in 2019.

Data in the orange rectangular area were used in this study.
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Blue shade represents the period when the center of Typhoon Goni was closest to the quadripod.
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Table 1

Observation data of buoys No. 6 and No. 20 in the East China Sea during Typhoon Goni in 2015 and winter cold waves in 2019,

respectively
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Fig.5 Current, suspended sediment concentration, seawater temperature, salinity, along-shelf and across-shelf current velocity at near-

bottom layer during the Typhoon Goni in 2015 and winter cold waves in 2019 recorded by the quadripod

Wind speed and direction were recorded by offshore buoys No. 6 and No. 20 in the East China Sea.
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Fig.6 Rose histograms of near-bottom currents recorded by the quadripod during the Typhoon Goni in 2015 and winter cold waves in 2019
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