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Abstract

Abstract

Based on observations, satellite altimeter data and series of topographic
sensitivity experiments performed by LICOM 2.0, this thesis first classifies three
typical Kuroshio intrusion paths in the Luzon Strait (LS), and then uses the
experiment results to estimate roles of topography near the LS on Kuroshio intrusion.
The main results are listed as follows:

(1) Based on satellite altimeter data from AVISO during 1993 to 2013, we
propose a double-index method (DI) and identify three kinds of Kuroshio intrusion
types: the Kuroshio warm eddy path, the Kuroshio cold eddy path, and the leaking
path. These three types present typical spatial distributions of the Kuroshio intrusion
path and the mesoscale eddies in the northeastern South China Sea (SCS). Therefore,
DI can better distinguish the paths of the Kuroshio intrusion.

(2) One control and three sensitivity experiments of LICOM 2.0 have been
conducted by adding three parts of topography (island chain or island) gradually in the
LS. Our study presents that the south island chain decreases the westward bending of
the main Kuroshio path, the middle and north island chain increases the westward
bending, and the Babuyan Island also increases the westward bending. Moreover, the
middle and north island chain can split the Kuroshio into two parts: the Kuroshio west
and east branches. Dynamic diagnoses suggest that the westward bending enlarges as
the increasing in incidence angle of the Kuroshio and thus intensifies the Kuroshio
east branch.

(3) From the analyses of the in-situ data in May 2010 and September 2011
combined with satellite altimeter data and Argos drifter trajectory data in the LS, we
find that a cyclonic eddy in the west of the Calayan Bank is triggered by strong
velocity shear on the left side of the main Kuroshio when more Kuroshio water flows
into the LS. Meanwhile, a Kuroshio double-core salinity structure (KDCS) happens in
the subsurface layer. Based on LICOM 2.0 numerical model, two topographic
sensitivity experiments indicate that the KDCS should attribute to the bottom friction
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Abstract

effect of the Calayan Bank.

(4) Furthermore, we re-run the LICOM 2.0 from 1990 to 2007 based on
ETOPO?2 dataset, and compare with the simulations based on DBDBS. When the deep
water channel is open in the LS, the Pacific deep water flows into the SCS and the
Luzon Strait Transport (LST) has a typical sandwiched structure. When the deep
channel is closed, the LST also has a sandwiched structure to a certain extent, but the
Pacific water is blocked by incorrect topography. Therefore, well representation of the

deep water channel is a key to the typical LST sandwiched structure simulation.

Key words: Luzon Strait; Kuroshio intrusion; Luzon Strait Transport; Topographic

experiment; LICOM
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