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Physical Oceanography, Multi-scale Numerical Ocean Modelling, Dynamics of Kuroshio and
Equatorial Currents

RESEARCH HIGHLIGHTS

» The Kuroshio around Taiwan: The Kuroshio is the most important current in the northwestern
Pacific Ocean. Variability and dynamics of the Kuroshio in the vicinity of Taiwan on multiple
timescales were investigated in combined use of satellite remote-sensed images, in-situ
hydrographic measurements, Argo-drifter observations, ocean reanalysis products, and numerical
modelling [2810.12.14.16.20] " |n the east of Taiwan, the Kuroshio, on average, transports water to
the north on the order of 30 Sv (1Sv = 10 m%s) with a width of 100-200km and a depth of
800-1000m [l The intraseasonal change of Kuroshio off the southeastern Taiwan has different
dominant frequency and leading factor between summer and winter . Seasonally, the
Kuroshio is stronger in summer and weaker in winter 121, In summer, it moves offshore in the
northeast of Taiwan, but inward in the southeast of Taiwan 7 12 141 Interannually, the
Kuroshio throughout the eastern Taiwan intensifies with an offshore pathway during the Pacific
Decadal Oscillation warm phase [*4l.  The decadal change of Kuroshio east of Taiwan are out of
phase with that of Kuroshio east of Luzon, except 1980s, and it intensified in the end of 1960s,
the beginning of 1980s, and the end of 1990s [*8l.  Further, Coral 5'80 recorded for 1953-2006 at
Nanwan in the southern Taiwan reflects the temperature change on interannual to decadal
timescales and is proved to be controlled by the Kuroshio transport 2%, The impacts of
Kuroshio on the paleo circulation of South China Sea and East China Sea were explored by an
ocean circulation model designed for paleo oceanic environment > 1°.  The dynamics relevant
to the above-mentioned variability of Kuroshio were given in the cited references.



» Pacific equatorial surface current and its impact: The equatorial current system plays a very
important role in regulating the climate system in the ocean and atmosphere. Its influence can
be spread to the global scale via the atmospheric and oceanic circulations. The seasonality of
surface North Equatorial Countercurrent (NECC) across the entire Pacific Ocean was re-explored
in detailed, and its dynamics were further clarified by a first-mode baroclinic Rossby wave model
1. The NECC in the western/eastern Pacific moves northward in the first/latter half of a year,
where the whole NECC intensifies in the first half of a year. Interannualy, the impacts of
Eastern-Pacific and Central-Pacific EI Nino on the NECC were compared M, Eastern-Pacific
El Nifios exert a significant impact on the interannual changes of the NECC, whereas
Central-Pacific ElI Nifos have little influence. From the developing to mature phase of
Eastern-Pacific ElI Nifio, the NECC tends to intensify and shift southward. The weaker and
shorter fluctuations of wind stress curl forcing during the Central-Pacific EI Nifio events induce
irregular and insignificant changes of the NECC. Centennial tendencies of the North Equatorial
Current (NEC), NECC, and the northern branch of South Equatorial Current were estimated for
the past hundred years based on an ensemble of multiple ocean reanalysis products 8. Except
for the NEC in the western Pacific, the three currents have weakened; the entire surface
equatorial current system tend to move southward in the western Pacific, but northward in the
eastern Pacific. Because of the continuous meridional shift of NEC and NECC system in the
western Pacific, large warming in the subsurface ocean is evidenced 22,

> Biogeochemistry modelling: By off-line or on-line trajectory simulation with an ocean
circulation model, specific biogeochemistry problems are able to be addressed. Waters
originated from the Pearl River was evidenced to be able to be transported eastward to the
Penghu Channel and further northward to the Taiwan Strait [**.  Observed high-concentration of
sediment off the northeastern Taiwan was proved to be originated from the Chinese coasts and
middle Taiwan Strait M1, Connectivity between two deep-sea corals in the northern South
China Sea were explored 261, Sources of macro litter collected at Dongsha Island were
identified [?X. Furthermore, global distribution of macro litter from coastal areas and open oceans
were explored 271,
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