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Vertical Advection between Surface Water and Sediment by Tide

OsH &&", AR #a", B X7, ME fHa
Shogo SAKITA', Koji KUBO”, Ayako HASHIMOTO™" and Tetsuya KUSUDA ™

ABSTRACT; A Vertical transport process of substances between sediments and water in tidal rivers and shallow
coastal zones is caused by swelling and shrinking of bubbles in the sediments such as nitrogen, due to increase and
decrease in porewater pressure by tide. When water level is rising, the porewater pressure is increasing and bubbles
in the sediments are gradually shrinking. When lowering, conversely, the porewater pressure is decreasing and the
bubbles are swelling. As a result, it brings vertical water flow between sediments and water.

In this study, the vertical profile of volumetric gas content on some sediment cores and the transported water
volume between sediments and water are measured and the relation between volumetric gas content and transported
water volume is investigated. Furthermore, this process is simulated with a newly developed model. The results show
that this additional transport process plays an important role in vertical mass transport. This process is applicable to
water purification by increasing air bubbles in sediments.

KEYWORDS,; estuary, sediment, tide, vertical transport process, numerical modeling
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