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RESEARCH INTEREST 
 
    I have developed numerous models with different integration domains and resolutions to study ocean 
circulation over the North Pacific. These models are now routinely used, not only for process studies to 
uncover dynamics and mechanisms, but also (in conjunction with field/satellite data) for ocean predictions 
and to help analyze and explain observations. In recent years, I have made substantial further advancement 
in the climate impact on the ocean current and marine life. It is demonstrated that global climate 
change/variability plays an essential role on modulating regional ocean circulation. Several new findings 
and their associated mechanisms have been published recently. For example, we found out a systemwide 
weakened Kuroshio despite enhanced warming along its path, updating the earlier argument of an 
accelerating Kuroshio under the global warming. We also pointed out interannual variability in the eel 
catch in East Asia is strongly correlated with the combination mode (C-mode), but not with ENSO. In 
addition, we demonstrated that the North Atlantic warming is the ultimate forcing leading to changes in 
the atmospheric and oceanic circulation over the North Pacific. 
 
RESEARCH HIGHLIGHTS 
 
A.     The profound influence from the North Atlantic on the Tropical Pacific has been a primary focus. 

We conducted observational analyses and numerical modeling experiments to show that the North 
Atlantic has also strongly influenced the Extratropical North Pacific. A rapid and synchronous change 
in the atmospheric and oceanic circulations was observed in the North Pacific during the late 1990s. 
The change was driven by the transbasin influence from the Atlantic. During the positive AMO phase 
since the 1990s, the anomalously warm North Atlantic triggers a series of zonally symmetric and 
asymmetric transbasin teleconnections involving the ITCZ (Intertropical Convergence Zone), Walker 
and Hadley circulations, and Rossby wave propagation that lead to a decrease in wind stress curls 
over the Pacific subtropics, resulting in an abrupt weakening in the North Pacific subtropical gyre and 
Kuroshio.  

B.     The Japanese eels migrate long distances and spawn to the south of the salinity front in the NEC 
during new moon periods. It has been reported the salinity front has extended farther south, which 
has shifted the eel’s spawning grounds to a lower latitude, resulting in smaller eel catches in 1983, 
1992, and 1998. We demonstrated interannual variability in the eel catch is strongly correlated with 
the combination mode (C-mode), but not with ENSO. The spawning grounds accompanied by the 
salinity front extend farther south during the C-mode of climate variability, and eel larvae fail to join 
the nursery in the NEC, resulting in poor recruitment in East Asia. The C-mode is a previously 
neglected mode of climate variability generated by the nonlinear interaction between ENSO and the 
annual cycle in the western Pacific warm pool. Furthermore, we propose an appropriate SST index to 
project the eel catch in East Asian countries.  
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