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NUMERICAL STUDY ON SEASONAL VARIATION OF WATER
EXCHANGE IN THE LUZON STRAIT

ZHAO Wei' 2, HOU Yi-Jun!, LE Ken-Tang", LI Ming-Kui?, QI Peng*

(1. Institute of Oceanology, Chinese Academy of Sciences, Qingdao, 266071; 2.Graduate School of the
Chinese Academy of Sciences. Beijing, 100039)

Abstract The Princeton Ocean Model (POM) was used to simulate the seasonal variation of water exchange
in the Luzon Strait. The model domain covers the North Pacific(20°S—60°N, 100°E—70°W) with closed
boundaries. A variable horizontal grid was set up with the finest grid of 0.25° in the South China Sea (SCS). It is
found that the Luzon Strait Transport (LST) has seasonal variations. Except for the eastward LST in May (1.0Sv)
and June (0.9Sv), westward LST dominates from July to the next April. The LST increases rapidly from July
(1.6Sv) to November (14.0Sv), and decreases from December (13.8Sv) to the next April (3.1Sv). In the depth
above 500m, a clear branch of the Kuroshio intrudes the SCS from winter to spring; and this branch disappears
from summer to fall. Below 500m, the Kuroshio affects the LST less significantly because the bifurcation latitude
of the North Equatorial Current moves northward. Furthermore, we divided the velocity field of Luzon Strait into
upper and lower layers at the depth at which the flow direction remains the same to the surface one. We called it
the sign-changing depth. In the upper layer, the inflow of the northern SCS occupies the west and middle parts of
the Luzon Strait, while the outflow (eastward), the northern part. In autumn and winter the area of the inflow in
the upper layer is the largest. In summer the area of the inflow contracts to the middle, while the area of the out-
flow extends southward. The sign-changing depth is shallower in the east, but deeper in the west. Considering the
120.75°E section in the Luzon Strait, in the upper layer, the direction of net LST is westward in almost all year
except August with the maximum LST (16.2Sv) in December. In the lower layer however, the direction of the net
LST is westward only from August to October. The annual mean net transport is —7.6Sv in the upper layer and 1.8
Sv in the lower layer (“-” indicates the net LST is to the westward). The sign-changing depth varies seasonally to
an extent of several hundred meters with the maximum depth near 1800m in the middle of the section. The model
results are consistent with historical observations in the Luzon Strait.

Key words Lizon Strait, Kuroshio, Numerical simulation



