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THE HYDRODYNAMIC CONDITIONS AND NUMERICAL
MODELING OF THE HUIQUAN BAY

GUO Jing-Song"*?, WU Lun-Yu"**, QIAO Fang-Li"?*? ~CAI Ai-Min’, TANG Wen-Zhou’

(1. The First Institute of Oceanography, State Oceanic Administration, Qingdao 266061, China; 2. Laboratory for Regional
Oceanography and Numerical Modeling, Qingdao National Laboratory for Marine Science and Technology, Qingdao 266237, China;
3. Key Laboratory of Marine Sciences and Numerical Modeling, State Oceanic Administration, Qingdao 266061, China; 4. National
Marine Environmental Forcasting Center, State Oceanic Administration, Beijing 100081, China; 5. Qingdao Guoxin Huiquan Bay
Management Co., Ltd., Qingdao 266071, China)

Abstract Huiquan Bay is one of the most important beaches of Qingdao. However, the beach degeneration and sand
erosion have raised the high attention of scientists. We aim to study the cause of the problem, find the solution, and provide
a technical assistant to the ecological environment protection and sustainable development of the bay. A comprehensive
survey in terms of hydrodynamics and sediment was conducted in January and September 2015 in the bay. A
high-resolution current-wave-coupled model was developed based on the FVCOM (Finite-Volume Community Ocean
Model). The survey and the numerical model result analysis shows the following. There is a strong clockwise
(anti-cyclonic) circulation that brings mud and sand into the bay in the west and out of the bay in the east. The diameter of
the sediment with the circulation current is large. The current in the center of the anti-cyclonic circulation is weak and are
unable to carry on sediment. The main reason of the beach degeneration and erosion in the Huiquan Bay is due to an
along-coast sand transportation caused by wave and wave-induced current, by which the sands are moved from the bay in
the west to the swimming beach, and the finer mud and sand are moved out of the bay at the east corner of the bay.

Key words the Huiqgian Bay; hydrodynamics environment; numerical modeling; FVCOM



