
Author’s Accepted Manuscript

Impacts of two super typhoons on the Kuroshio and
marginal seas on the Pacific coast of Japan

Hiroaki Tada, Yusuke Uchiyama, Eiji Masunaga

PII: S0967-0637(17)30095-X
DOI: https://doi.org/10.1016/j.dsr.2017.12.007
Reference: DSRI2868

To appear in: Deep-Sea Research Part I

Received date: 17 March 2017
Revised date: 22 December 2017
Accepted date: 24 December 2017

Cite this article as: Hiroaki Tada, Yusuke Uchiyama and Eiji Masunaga, Impacts
of two super typhoons on the Kuroshio and marginal seas on the Pacific coast of
Japan, Deep-Sea Research Part I, https://doi.org/10.1016/j.dsr.2017.12.007

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com

http://www.elsevier.com
https://doi.org/10.1016/j.dsr.2017.12.007
https://doi.org/10.1016/j.dsr.2017.12.007


Impacts of two super typhoons on the Kuroshio and 

marginal seas on the Pacific coast of Japan 
Hiroaki Tadaa1, Yusuke Uchiyamab,d*, Eiji Masunagac 

 

aDepartment of Civil Engineering, Kobe University, Kobe, Japan  

bDepartment of Civil Engineering, Kobe University, Kobe, Japan  

cCenter for Water Environmental Studies, Ibaraki University, Hitachi, Japan  

dCoastal and Estuarine Environmental Department, Port and Airport Research 

Institute, Yokosuka, Japan 

 

 

 

158t119t@stu.kobe-u.ac.jp 

uchiyama@harbor.kobe-u.ac.jp 

eiji.masunaga.office@vc.ibaraki.ac.jp 

*Corresponding author: Y. Uchiyama 

 

Abstract 

High-resolution downscaling ocean modeling was conducted to 

investigate the impacts of two super typhoons on the Kuroshio in the fall of 2014 

off the Kyushu and Shikoku Islands, Japan. The model result was compared with 

field observations and satellite altimetry. The synoptic and mesoscale oceanic 

structures around the Kuroshio exhibit a good reproducibility. The typhoons 

generated near-inertial oscillations (NIOs) and near-inertial internal waves 

(NIIWs) around the Kuroshio path, particularly on the right side of the typhoon 

tracks. The NIOs developed in the mixed layer to alter the direction of the Kuroshio 

by ~30°. The associated velocity off the Shikoku and Kyushu Islands was 

significantly decelerated by ~0.2 ms-1. The velocity almost vanished off Kyushu 

Island and thus induced an unstable fluctuating path shortly after both typhoons 

passed over that region. The NIIWs were also excited at the thermocline, resulting 

in the oscillation of the Kuroshio path occurred of the entire water column. In 

contrast, off Shikoku Island, the typhoons shifted the Kuroshio path northward to 

enhance the interactions with the topographies. This shift caused considerable 

eddy shedding from the capes that resulted in mesoscale counterclockwise 
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