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Abstract: This study examined the temporal variation of sand dune at Emerald Island since 2008. Datasets used in this study
include site meteorological observation, Bohai sea ice detection, sand dune flow-meter, and image monitoring. The results
indicated that, with the reduction of sand yield from rivers to the western sea, hydrodynamic force automatically restored coastal
sand deposit sediment. Sand dunes moved slightly between under the influences of environmental wind fields. Prevailing winds
in different seasons contributed differently to the sand dynamical movement. Compared with the data in 2008, the sand dune
height along the coast has increased by 1.5-1.8 m in general, with an average increase of 20-30° in seaward and reverse seaward.
Further results showed that sand dune height variation was related to sea ice period. Once the Bohai sea ice edge was extended
over 20 km, the horizontal pressure gradient increased as a result of the sea-land air temperature difference and the sea ice friction
coefficient decreased. This resulted in an increased intensity of easterly wind on the sea ice, which was mainly responsible to the
increased sand flow.

Keywords: sand dune variation detection at emerald island, sand source cycles between land and sea, wind dynamical factor, sea
ice factor
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Fig. 1 Geographical location of Emerald Island and aerial
photograph of dunes of Emerald Island in 2008 (peak
height is about 36 m)
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Fig. 2 Integrated map of satellite remote sensing and
geographic information (yellow is the dune, the highest
peak area is the red "Dayu" place, and the black (east and
west) arrow is the dominant wind)
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Fig. 3 (a) The Emerald Island Station (protection fence dimension: 7.0 m x 7.0 m x 1.8 m) when it was built on 26 October 2008;
(b) The Emerald Island Station guardrail (1.8 m) when it was buried by the developmental sand dunes on 26 March 2016
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Fig. 4 Wind direction frequency (a) and wind speed frequency (b) at the Changli Station from 2000 to 2015
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Table 1 Month average frequency of wind speed greater

than 4 m-s™ at the Emerald Island Monitoring Station in
2008-2016
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Table 2 Monitored dune flow (unit: t) at Jade Island Station in various months from 2008 to 2016
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Table 3 Monitored ice breakers in the Qinhuangdao Area of Bohai Sea and meteorological and hydrological data in

January from 2008 to 2016
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Table 4 Wind speed of easterly gale among Shanhaiguan
Shipyard, Coal Terminal Island Station and Jade Island
Station on 16 January 2016
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