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Numerical simulation of the temporal and spatial variations of the volume
transport through the Luzon Strait

SONG Xing-lin*, WANG Hui*?*, LI Kai*, ZHU Xue-ming**, REN Shi-he*?
(1. National Marine Environmental Forecasting Center, Beijing 100081 China;2. Key Laboratory of Marine Hazards Forecasting, Ministry of
Natural Resource, Beijing 100081 China)

Abstract: A three-dimensional numerical ocean circulation model for the South China Sea is established using
the Regional Ocean Modelling System (ROMS). Based on daily-mean model output from 2006 to 2018, we
analyze the temporal and spatial variation of the zonal flow and the sea water volume transport (SWVT) through
the section of Luzon Strait (120.75°E). Meanwhile, the temporal variation characteristics of SWVT in the whole
layer, surface layer, middle layer and bottom layer are studied using the ensemble empirical mode decomposition
(EEMD). The results show that the zonal flow through the Luzon Strait shows a multi-core structure with minor
seasonal variation. However, the speed of the zonal flow is significantly affected by the seasonal cycle, and the
SWVT reveals significant seasonal and monthly variation. The vertical distribution of SWVT shows a sandwich
structure in its annual mean as well as in the spring, autumn and winter season with the separation lines at depths
of about 540 m and 1720 m. Nevertheless, it shows a four-layer structure in the summer time (May to September)
influenced by the intensity of the Kuroshio branch. The depth of the upper layer is about 45~80 m with monthly
variation, and May, June to August and September are the development, mature and decay phase of the four-layer
structure, respectively. The temporal variation of the SWVT in the surface layer has the greatest influence on the
variation of the whole layer. The intensity of the Kuroshio intrusion is the main factor that causes the variation of
the SWVT of the whole layer and surface layer.

Key words: Luzon Strait; sea water volume transport; ROMS; seasonal variation; vertical structure; EEMD



