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論 文 内 容 の 要 旨 

The measured volume transport at the Korea/Tsushima, Tsugaru, and Soya/La Perouse Straits 

remains quantitatively inconsistent. Even though the outgoing volume transport through the Tsugaru 

and Soya/La Perouse Straits are subtly different, data assimilation models provide a self-consistent 

estimate. Especially, all assimilated results of the Tsugaru transport are significantly overestimated 

than the observed data. In this study, we used the multiple linear regression and ridge regression of 

multi-model super ensemble (MMSE) methods to find statistically and physically consistent values of 

transport at the channel connecting East/Japan Sea using four different data assimilation models. Since 

the existing structured models fail to clearly explain the dynamics of transport flow through major 

straits in the East/Japan Sea, this study attempted to establish the major factors and elucidate the 

missing dynamics. 

The MMSE outperformed all the single models by reducing uncertainties, especially the 

multicollinearity problem with the ridge regression. However, the regression constants turned out to be 

inconsistent with each other when MMSE was applied separately to each strait. Thus the MMSE for a 

connected system was performed to find common constants for these straits. The estimation of this 

MMSE was found to be similar to the MMSE result of sea level difference (SLD). The estimated mean 



 

 

transport (2.42 Sv) was smaller than the data measured at the Korea/Tsushima Strait, but the data 

measured at Tsugaru Strait (1.63 Sv) was larger than the observed data. The MMSE results of 

transport and SLD also suggested that the standard deviation (STD) of the Korea/Tsushima Strait is 

larger than the STD of the observation, whereas the STDs were almost identical to that observed for the 

Tsugaru and Soya/La Perouse Straits. The similarity between MMSE results confirms the reliability of 

the present MMSE estimation. 

Nonetheless, the reason for overestimation of all the simulated results in comparison to the 

observed data even after consolidation of the TG transport remains unclear. The causes of throughflows 

in the straits were investigated using an unstructured model. The study found that throughflow of 

major straits certainly depends on the grid resolution; especially, the flow of the Tsugaru Strait is more 

sensitive to the spatial resolution than that of the other two straits. The outflow through the Soya Strait 

was also adjusted by choking the Tsugaru Strait, while the outflow of Tsushima/Korea Strait remained 

relatively unchanged.  

The outflow partitioning of low resolution experiment shows that 90.4% of the total inflow 

transport flows out of the East/Japan Sea through the Tsugaru Strait and 9.6% through the Soya/La 

Perouse Strait. On the other hand, outflow transports in the high resolution experiment indicated 78.5% 

through the Tsugaru Strait and 21.5% through the Soya/La Perouse Strait. The outflow values from the 

high-resolution experiment seems more realistic than that of low resolution experiment due to the effect 

of form drag. An additional experiment with modified topography also confirmed that the form drag has 

a significant impact on flow in the Tsugaru Strait. 

 
 

 
 

 

 




