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Fig. 1 Distribution of sea surface height and surface flow field in the South China Sea after the closure of

Luzon Strait and Mindoro-Sibutu Channel in the model
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Fig. 2 The vertical structure distribution of the zonal mean velocity and meridional mean velocity in the

South China Sea after the closure of Mindoro-Sibutu Channel
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Fig.3 Schematic diagram of the contribution of bottom Ekman transport and Ekaman suction to

topographic induced upwelling in the northern South China Sea
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Fig. 4 Eddy-induced cross slope velocity in the northern South China Sea
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Progress in the Dynamic Process and Mechanisms
of Multi-Scale Currents in the South China Sea

WANG Dong-xiao'?, QIU Chun-hua'?, SHU Ye-giang®’, WANG Qiang’, ZU Ting-ting’,
LIANG Chang-rong®, LI Ming-ting"?, ZHANG Zhi-peng'?, ZHANG Xiao-bo’
(1. School of Marine Sciences, Sun Yat-sen University, Zhuhai 519082, China;
2. Southern Marine Science and Engineering Guangdong Laboratory (Zhuhai), Zhuhai 519082, China;
3. State Key Laboratory of Tropical Oceanography, South China Sea Institute of Oceanology,
Chinese Academy of Sciences, Guangzhou 510301, China)

Abstract: South China Sea (SCS) is one of the largest marginal sea in the western Pacific Ocean. SCS large-scale currents
(O(100 km)) include seasonal wind-driven basin-scale currents, Kuroshio branches, SCS western boundary currents, and so
on. Mesoscale process (O(10—100 km)) in terms of eddies, fronts, upwelling and submesoscale process (O(1—10 km)) are
also active in SCS. The energy transformation among above multi-scale process plays vital roles in global oceanic energy
balance. Some achievements are on the dynamic characteristics of SCS throughflow, continental shelf and slope currents,
SCS western boundary current, the impact of SCS western boundary current on mesoscale eddies, and the influence of
mesoscale eddies on turbulence, etc. Forward energy cascade process has been revealed that the SCS western boundary
current releases its energy to mesoscale eddies via baroclinic instability, while the mesoscale eddies cascade energy to
submesoscale process or smaller scale process through barotropic instability, in terms of shear instability. The issues of
advanced observation of the energy transformation process among multi-scale motions, inverse energy cascade from small
scale process to (sub)mesoscale process, and the contributions of submesoscale process to the SCS weather and climate
remain unclear and merits near future study.
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