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NUMERICAL STUDY ON INTER-ANNUAL VARIATION OF CROSS-SHELF
INTRUSION OF KUROSHIO INTO EAST CHINA SEA

YANG De-Zhou"*?, XU Ling-Jing"** ~ YIN Bao-Shu"*** FENG Xing-Ru"*?,
CHEN Hai-Ying"*?, QI Ji-Feng" %7, CUI Xuan"?**

(1. Institute of Oceanology, Chinese Academy of Science, Qingdao 266071, China; 2. Key Laboratory of Ocean Circulation and Waves,
Chinese Academy of Science, Qingdao 266071, China; 3. Function Laboratory for Ocean Dynamics and Climate, Qingdao National
Laboratory for Marine Science and Technology, Qingdao 266237, China; 4. University of Chinese Academy of Science, Beijing 100049,
China)

Abstract In order to examine the inter-annual variation of Kuroshio intrusion across the 200m contour of continental
shelf of the East China Sea (ECS), a Regional Ocean Modeling System (ROMS) was used to study water exchange between
Kuroshio and ECS. The horizontal resolution was 4 km, in which mesoscale eddies can be resolved. At first, the model was
run for six years with climatology forcing, followed by a hindcast run from 1993 to 2015 to analyze the inter-annual
variation of volume flux across the 200m contour. A well-known ocean circulation pattern on the ECS shelf is reproduced
faithfully in our modeling. In addition, there are good agreements between model results and observed volume flux across
Taiwan Strait and Tsushima Strait. Based on numerical model results, annually mean cross-shelf volume flux along 200m
contour was investigated. Rotated Empirical Orthogonal Function (REOF) was used to analyze the inter-annual variation of
volume flux. The leading modes of REOF show that the Kuroshio intrusion mainly occurs in the subsurface water of the
Kuroshio northeast of Taiwan, and clearly shows 8-year-period inter-annual variation in strength. The variation of
magnitude correlates to the Pacific Decadal Oscillation (PDO) very well, and its negative correlation coefficient reach as
high as 0.63. The good correlation between PDO and inter-annual variation of cross-shelf volume flux could be interpreted
as that PDO induced abnormal wind stress curl; it in turn caused abnormal equatorward volume transport according to
Sverdrup relation; and finally, the equatorward volume transport must be compensated by intensified western boundary
current according to the continuity equation.

Key words Kuroshio; East China Sea; intrusion; ROMS
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