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Numerical modeling suggests that the increasing trend through the Japan Sea
is forced by a northward shift in the Kuroshio axis. As the Kuroshio axis moves northward, sea
level along the southern coast of Japan increases. The signal then propagates as coastally-trapped
waves increasing transport through the Tsushima Strait.

Low resolution models had presented overestimates of the volume transport through the Tsugaru
Strait, and the outflow partitioning between the Tsugaru and Soya Straits also differs depending on
the models. We find that this situation can be calibrated if the form drag is adequately resolved by

higher resolution model.

We also clarified the necessitz of an extraordinary large coefficient of vertical viscosity for
dynamical ocean modeling in a shallow and narrow strait with complex bathymetry. To obtain reliable
solutions, we introduced cyclic application of the dynamical response to each parameter to minimize
the number of long-term sensitivity experiments.

HF ADCP



(2008)

22 Sv 28 Sv
20%
(HF , ADCP)
5%
28
29
1.5km

1.5km



2km

FORA-WNP30
30
ADCP
HF
ADCP
1.5km
300m
2km 10
HF
31
HF 1.5 2.5km

Rosshy
deep convection
Kida & Qiu (2013)
2
ADCP CTD
100

Kida et al.
(2021) 2011 9



HF



28 25 3 7

HIROSE Naoki LIU Tianran TAKAYAMA Katsumi UEHARA Katsuto TANEDA Takeshi KIM Young Ho

Vertical viscosity coefficient increased for high-resolution modeling of the Tsushima/Korea 2021
Strait
Journal of Atmospheric and Oceanic Technology

DOl
10.1175/JTECH-D-20-0156.1
Kim Daehyuk Shin Hong-Ryeol Kim Cheol-Ho Hirose Naoki 192
Characteristics of the East Sea (Japan Sea) circulation depending on surface heat flux and its 2020

effect on branching of the Tsushima Warm Current

Continental Shelf Research

104025 104025

DOl
10.1016/j .csr.2019.104025

Atsushi Kaneda, Kouta Ayukawa, Naoki Hirose, Tomoharu Senjyu, Yutaka Kumaki, Yosuke lgeta, 75

Ken-ichi Fukudome & Tatsuro Watanabe

Intensification of current in coastal waters around Cape Echizen in summer 2019

Journal of Oceanography 157 169
DOl

Isobe Atsuhiko 35

Paleo- ocean Destratification Triggered by the Subduction of the Oyashio Water Into the Sea of 2020

Japan After the Last Glacial Maximum

Paleoceanography and Paleoclimatology

DOl
10.1029/2019PA003593




Ushijima Yusuke Yoshikawa Yutaka 49
Mixed Layer Depth and Sea Surface Warming under Diurnally Cycling Surface Heat Flux in the 2019
Heating Season
Journal of Physical Oceanography 1769 1787
DOl
10.1175/JP0-D-18-0230.1
57(1)
2019
5 13
DOl
Yusuke Ushijima, Yutaka Yoshikawa 70
Mixed layer deepening due to wind-induced shear-driven turbulence and scaling of the deepening 2020
rate in the stratified ocean
Ocean Dynamics 505 512
DOl
, Kirstin Schulz, . . . , Lars Umlauf 57(1)
tidal straining 2019
31 37

DOl




Kei Sakamoto, Hiroyuki Tsujino, Hideyuki Nakano, Shogo Urakawa, Takahiro Toyoda, Nariaki
Hirose, Norihisa Usui and Goro Yamanaka

69

Development of a 2km-resolution ocean model covering the coastal seas around Japan for 2019

operational application, Ocean Dynamics

Ocean Dynamics 1181 1202
DOl

Nariaki Hirose, Norihisa Usui, Kei Sakamoto, Hiroyuki Tsujino, Goro Yamanaka, Hideyuki Nakano, 69

Shogo Urakawa, Takahiro Toyoda,Yosuke Fujii, and Nadao Kohno

Development of a new operational system for monitoring and forecasting coastal and open ocean 2019

states around Japan,

Ocean Dynamics 1333 1357.
DOl

Onuki Yohei 883

Quasi-local method of wave decomposition in a slowly varying medium 2019

Journal of Fluid Mechanics
DOl

10.1017/jm.2019.825

Sooyeon HAN, Naoki Hirose and Shinichiro Kida 123, 9

The role of topographically induced form drag on the channel flows through the East/Japan Sea 2018

Journal of Geophysical Research: Oceans 6091-6105

DOl
10.1029/2018JC013903




Shin-ichi Ito, Hiroyuki Tsujino, Yasumasa Miyazawa, Naoki Hirose, Kosei Komatsu and Naoki 54
Yoshie
Regional high-resolution ocean models in the western North Pacific and its marginal seas 2018
PICES Scientific Report 44-55
DOl
Onuki Y. and T. Hibiya 48, 11
Decay rates of internal tides estimated by an improved wave-wave interaction analysis 2018
Journal of Physical Oceanography 2689-2701
DOl
10.1175/JP0-D-17-0278.1
Yutaka Yoshikawa, Yasuyuki Baba, Hideaki Mizutani, Teruhiro Kubo and 48, 11
Observeded Features of Langmuir Turbulence Forced by Misaligned Wind and Waves Under 2018
Destabilizing Buoyancy Flux
Journal of Physical Oceanography 2737-2759
DOl
10.1175/JP0-D-18-0038.1
82, 3
2018
132-133

DOl




Yutaka Yoshikawa 3
Wind-Driven Mixing Under the Earth 2019
Encyclopedia of Ocean Sciences (Third Edition) 586-590
DOI
10.1016/B978-0-12-409548-9.10954-6
Miyao, Y., and A. Isobe 37
An attempt to visualize coastal oceanic features using an infrared camera suspended by a 2017
balloon
Journal of The Remote Sensing Society 112-123
DOI
Ohshima, K. I., D. Simizu, N. Ebuchi, S. Morishima, and H. Kashiwase 47 5
Volume, heat, and salt transports through the Soya Strait and their 2017
J. Phys. Oceanogr. 999-1019
DOI
10.1175/3P0-D-16-0210.1
26 5
2017
239-250

DOl




John Philip Matthews, Lev Ostrovsky, Yutaka Yoshikawa, Satoru Komori and Hitoshi Tamura 10

Dynamis and early post-tsunami evolution of floating marine debris near Fukushima Daiichi 2017

Nature Geoscience 598-603
DOl

10.1038/NGE02975

Yoshinobu Wakata, Takahiro Endoh and Yutaka Yoshikawa 145

LES study of near-seabed tide-induced turbulence in the East China Sea 2017

Cont. Shelf. Res. 21-31
DOl

Naoki HIROSE, Yutaka KUMAKI, Atsushi KANEDA, Kouta AYUKAWA, Noriyuki OKEI, Satoshi IKEDA, 143

Yosuke IGETA, Tatsuro WATANBE

Numerical simulation of the abrupt occurrence of strong current in the southeastern Japan Sea 2017

Continental Shelf Research 194-205
DOl

10.1016/j .csr.2016.07.005

Usui, N., T. Wakamatsu,Y. Tanaka, N. Hirose, T. Toyoda, S. Nishikawa, Y. Fujii, Y. Takatsuki, 73

H. lgarashi, H. Nishikawa, Y. Ishikawa, T. Kuragano, M. Kamachi

Four-dimensional variational ocean reanalysis: a 30-year high-resolution dataset in the western 2017

North Pacific (FORA-WNP30)

Journal of Oceanography 205-233

DOl
10.1007/s10872-016-0398-5




26

—20 - 2017
15-43
DOI
Ohshima, K. I., D. Simizu, N. Ebuchi, S. Morishima, and H. Kashiwase 47
Volume, heat, and salt transports through the Soya Strait and their 2017
J. Phys. Oceanogr.
DOI
10.1175/JP0-D-16-0210.1
Zhang, W., N. Ebuchi, Y. Fukamachi, and Y. Yoshikawa, 72 2
Estimation of wind drift current in the Soya Strait 2016
J. Oceanogr 299-311
DOI
10.1007/s10872-015-0333-1.
80 3
2016
234-235

DOl




91 5 23

Daehyuk KIM, Hong-Ryeol SHIN, Cheol-Ho KIM, Naoki HIROSE

Characteristics of the East Sea (Japan Sea) circulation depending on surface heat flux and its effect on Branching of the
Tsushima Warm Current

The 16th Japan-Korea Joint Seminar on Ocean Sciences

2020

CTD

2019

2019

2019




JpGU

2019

2019

2km 10

2019

Usui, N., N. Hirose, Y. Fujii, T. Toyoda, Y Takatsuki

FORA-WNP30 high-resolution ocean reanalysis for the western North Pacific

OceanObs®19

2019




2km

2019

Onuki, Y

Quasi-local method of wave decomposition in a slowly varying medium

The 16th Japan-Korea Joint Seminar on Ocean Sciences

2020

Yuya Utsumi, Katsumi Takayama, and Naoki Hirose

Re-estimation of the volume transport with least-square fitting of Camellia lines.

The 15th Korea-Japan (Japan-Korea) Joint Seminar in the Ocean and the Atmosphere

2018

2018

2018




Hong-Ryeol Shin, Daehyuk Kim, Naoki Hirose, Cheol-Ho Kim

Effect of the sea surface heat flux on the formation of the East Korean Warm Current

2018

2018

Yohei Onuki

On the stability of internal wave beam

The 15th Korea-Japan (Japan-Korea) Joint Seminar in the Ocean and the Atmosphere

2018

2018

2018




LGM

2018

2018

HF

2018

2018

2018

2018




Nariaki Hirose, Norihisa Usui, Kei Sakamoto, Hiroyuki Tsujino, Yosuke Fujii, and Goro Yamanaka

Impact of the spatial-temporal filtered increments for the high-resolution model

2018

2018

2km 2:

2018

2018

Kei Sakamoto, Hiroyuki Tsujino, Hideyuki Nakano, Shogo L Urakawa, Goro Yamanaka, Takahiro Toyoda, Nariaki Hirose and
Norihisa Usui

Reproduction of coastal sea-level variations around Japan using a nested 2-km resolution model

AGU Fall Meeting

2018

Yutaka Yoshikawa, Yasuyuki Baba, Hideaki Mizutani and Teruhiro Kubo

Langmuir Turbulence Observed Under Wind Misaligned With Waves

Japan Geoscience Union Meeting 2018

2018




LES -

2018

2018

2018

2019

Naoki HIROSE

Overview of physical oceanography research in Japan

20th Pacific-Asian Marginal Seas meeting (PAMS 2019)

2019




LGM

2017

Zhang, W., and N. Ebuchi

Long-term variation of the Soya Warm

2017

2017

Yutaka Yoshikawa

Large eddy simulations of wind- and wave-driven turbulence; implication from in-situ observations

9th International Workshop on Modeling the Ocean South Korea

2017

Yasushi Fujiwara, Yutaka Yoshikawa, and Yoshimasa Matsumura

A Direct Numerical Simulation of Langmuir Circulations with Nonhydrostatic Free-surface Model: Dynamical Analysis of Driving
Mechanism and Comparison with Vortex Force Formulation

2018 Ocean Sciences Meeting, Portland, U.S.A.

2018




Yusuke Ushijima and Yutaka Yoshikawa

Diurnal cycle effects of the surface heat flux on the mixed layer depth and sea surface temperature under the stabilizing
heat flux

AGU Fall meeting 2017 New Orleans, U.S.A.

2017

Yutaka Yoshikawa

Observed Scaling and Energetics of Langmuir Turbulence in Shallow Coastal Sea

Joint Assembly 2017 1APSO-1AMAS-1AGA Cape Town, South Africa

2017

Yusuke Ushijima and Yutaka Yoshikawa

The effect of diurnal cycle of surface heat flux on the ocean mixed layer

9th International Workshop on Modeling the Ocean South Korea

2017

2017

2018 2019




2017

2018

2017

2018

2018

2017

2018




2017

2017

2017

2017

Langmuir

-Euler

2017




2017

regional

2017

Yohei Onuki

heoretical analysis of resonant interaction between internal tides and an internal wave continuum

2018 Ocean Sciences Meeting Portland, U.S.A.

2018

Wigner

2017




2017

The role of topographically induced drag on the channel flow through the Japan Sea

2017

Hong-Ryeol Shin, Daehyuk Kim, Naoki Hirose

Circulation of the East/Japan Sea depending on the sea surface heat flux

2017

2017




Effect of form drag on the channel flow in the East/Japan Sea

2017

RIAM

2017

Daehyuk Kim, Hong-Ryeol Shin, Seong-Pil Gang, Cheol-Ho Kim, Naoki HIROSE

Seasonal Characteristics of the Circulation in the East/Japan Sea depending on the sea surface heat flux

19th Pacific Asian Marginal Seas Meeting

2017

Naoki Hirose

Coastal Ocean data assimilation experiment interacting with local fisheries

19th Pacific Asian Marginal Seas Meeting

2017




Sooyeon HAN, Naoki HIROSE

The East/Japan Sea throughflow controlled by form drag of the Tsugaru Strait

19th Pacific Asian Marginal Seas Meeting

2017

Hong-Ryeol Shin, Jihoon Lee, Kwangwoo Cho, Tetsutaro Takikawa, Naoki HIROSE

Volume transport trough the Korea Strait Estimated from Sea Level Difference and Current Data

19th Pacific Asian Marginal Seas Meeting

2017

Naoki Hirose

Periodic corrections of major parameters of a coastal ocean model using approximate Green®s functions

2018 Ocean Sciences Meeting, Portland, U.S.A.

2018

Sooyeon HAN, Naoki Hirose and Shinichiro Kida

Topographically induced form drag on the channel flow through the East/Japan Sea

2018 Ocean Sciences Meeting, Portland, U.S.A.

2018




2017

Argo

2017

Usui, N., N. Hirose, T. Toyoda, Y. Fujii, Y. Takatsuki, and T. Kuragano

Decadal variability of ocean heat content in the Japan Sea

19th Pacific Asian Marginal Seas Meeting

2017

Usui, N., T. Wakamatsu, Y. Tanaka, N. Hirose, T. Toyoda, S. Nishikawa, Y. Fujii, Y. Takatsuki, H. lgarashi, H. Nishikawa, Y.
Ishikawa, T. Kuragano, and M. Kamachi

Four-dimensional variational ocean reanalysis: a 30-year high-resolution dataset in the western North Pacific (FORA-WNP30)

Asia Oceania Geosciences Society 14th Annual Meeting (A0GS2017)

2017




Hirose, N., N. Usui, T. Toyoda, Y. Fujii, and H. Tsujino

Interannual variation of ocean heat content in the Japan Sea revealed by a long-term ocean reanalysis

2018 Ocean Sciences Meeting, Portland, U.S.A.

2018

2017

2016

Jae-Hun Park, Ye Sol Kim, Ho Jin Lee, Hee-Yeol Lee, Ho Kyung Ha, Young-Gyu Park, Chanhyung Jeon, Naoki Hirose

Finite volume modeling of channel transports for the East/Japan Sea

2016




Sooyeon Han, Naoki Hirose

Finite volume modeling of channel transports for the East/Japan Sea

2016

2016

Finite volume modeling of channel transports for the East/Japan Sea

2016

2016




Zhang, W., and N. Ebuchi

Coastal surface geostrophic current velocity observation by HF ocean radar and satellite altimeter in the Soya Strait

2016

2016

2016

2016

2016

2016




Hirose, N., N. Usui, T. Wakamatsu, Y. Tanaka, T. Toyoda, Y. Fujii, Y. Takatsuki, T. Kuragano, and M. Kamachi

Intercomparison of sea level variation across the Tsushima Strait among tide gauge data, a coastal altimetry product and an
ocean reanalysis FORA-WNP30.

10th Coastal Altimetry Workshop

2017

2016

CL2 Langmuir

2016

2016

2016

2016




2016

2016

2016

2016

Yutaka Yoshikawa and Takahiro Mannen

Numerical investigation on effects of ocean surface turbulence on particle®s sinking

JpGU Meeting 2016

2016




Yusuke Ushijima and Yutaka Yoshikawa

The effect of diurnal cycle of surface heat flux on the temperature structure in the ocean surface boundary layer

JpGU Meeting 2016

2016

Yasushi Fujiwara, Yutaka Yoshikawa and Yoshimasa Matsumura

Direct numerical simulation of deep-water waves in rotating frame

JpGU Meeting 2016

2016

FORA

2016

FORA-WNP30

2016

2016




(FORA-WNP30)

2016

2016

2016

2016

Wakamatsu, T, N.Hirose, Y.Tanaka, S.Nishikawa, N.Usui, Y.Takatsuki, T.Kuragano, M.Kamachi and Y.Ishikawa

Inter-annual variation of the Tsugaru warm current revealed from the long-term coastal ocean reanalysis

10th Coastal Altimetry Workshop

2017

(YOSHIKAWA YUTAKA)

(40346854) (14301)




(USUI NORIHISA)

(50370333) (82109)

(KIDA SHINICHIRO)

(50543229) (17102)
(

(ISHIKAWA YOICHI)

(70335298) (82706)

(I1SOBE ATSUHIKO)

(00281189) (17102)

(ONUKI YOHEI)

(70804201) (17102)

(EBUCHI NAOTO)

(10203655) (10101)

(WAKAMATSU TSUYOSHI)

(20637665) (82706)




(FUKAMACHI YASUSHI)

(20250508) (10101)
(SAKAMOTO KEI)

(60589860) (82109)
(HIROSE NARIAKI)

(20748074) (82109)
(1SODA YUTAKA)

(10193393) (10101)
(WATANABE SHUICHI)

(00167131) (82706)
(MORIMOTO AKIHIKO)

(80301323) (16301)
(TAKIKAWA TETSUTARO)

(10371741) (17301)







