References

Ardhuin, F.,, and A. D. Jenkins, 2006: On the interaction of surface waves and upper ocean tur-
bulence. Journal of Physical Oceanography, 36 (3), 551-557, doi:10.1175/JP0O2862.1, URL

https://doi.org/10.1175/JPO2862.1.

Belcher, S. E., and Coauthors, 2012: A global perspective on Langmuir turbulence in the ocean

surface boundary layer. Geophysical Research Letters, 39 (18), doi:10.1029/2012GL052932.

Chereskin, T. K., 1995: Direct evidence for an ekman balance in the california current. Journal
of Geophysical Research: Oceans, 100 (C9), 18261-18269, doi:10.1029/95JC02182, https:

//agupubs.onlinelibrary.wiley.com/doi/pdf/10.1029/95JC02182.

Craik, A. D. D., and S. Leibovich, 1976: A rational model for langmuir circulations. Journal of

Fluid Mechanics, 73 (3), 401-426, doi:10.1017/S0022112076001420.

Cushuman-Roisin, B., 1994: Introduction to Geophysical Fluid Dynamics. Prentice-Hall, 320 pp.

Dai, D., F. Qiao, W. Sulisz, L. Han, and A. Babanin, 2010: An experiment on the nonbreaking
surface-wave-induced vertical mixing. Journal of Physical Oceanography, 40 (9), 2180 — 2188,

doi:10.1175/2010JPO4378.1.

D’Asaro, E. A., 2001: Turbulent vertical kinetic energy in the ocean mixed layer. Journal
of Physical Oceanography, 31 (12), 3530 — 3537, doi:10.1175/1520-0485(2002)031(3530:

TVKEIT)2.0.CO;2.

D’Asaro, E. A., 2014: Turbulence in the upper-ocean mixed layer. Annual Review of Marine

Science, 6, 101 — 115, doi:10.1146/annurev-marine-010213-135138.



Egawa, T., Y. Nagata, and S. Sato, 1993: Seasonal variation of the current in the Tsushima Strait
deduced from ADCP data of ship-of-opportunity. Journal of Oceanography, 49, 39-50, doi:

10.1007/BF02234007.

Ekman, V. W., 1905: On the influence of the earth’s rotation on ocean currents. Arkiv for Matem-

atik. Astronomi och Fysik, 2, 1-53.

England, M. H., Z. Li, M. F. Huguenin, A. E. Kiss, A. S. Gupta, R. M. Holmes, and S. Rahmstorf,
2025: Drivers of the extreme north atlantic marine heatwave during 2023. Nature, 642, 636—

643, doi:10.1038/541586-025-08903-5.

Fujiwara, Y., Y. Yoshikawa, and Y. Matsumura, 2020: Wave-resolving simulations of viscous
wave attenuation effects on langmuir circulation. Ocean Modelling, 154, 101 679, doi:https:

//doi.org/10.1016/j.ocemod.2020.101679.

Gargett, A. E., and C. E. Grosch, 2014: Turbulence process domination under the combined
forcings of wind stress, the Langmuir vortex force, and surface cooling. Journal of Physical

Oceanography, 44, 44 — 67, doi:10.1175/JPO-D-13-021.1.

Garwood, R. W., 1977: An oceanic mixed layer model capable of simulating cyclic states. Journal
of Physical Oceanography, 7, 455 — 478, doi:10.1175/1520-0485(1977)007(0455:AOMLMC)

2.0.CO;2.

Gasper, P., 1988: Modeling the seasonal cycle of the upper ocean. Journal of Physical Oceanog-

raphy, 18, 161 — 180, doi:10.1175/1520-0485(1988)018(0161:MTSCOT)2.0.CO;2.

Grant, A. L. M., and S. E. Belcher, 2009: Characteristics of Langmuir turbulence in the ocean

mixed layer. Journal of Physical Oceanography, 39, 1871 — 1887, doi:10.1175/2009JPO4119.1.



Hobday, A. J., and Coauthors, 2016: A hierarchical approach to defining marine heatwaves.

Progress in Oceanography, 141, 227-238, doi:https://doi.org/10.1016/j.pocean.2015.12.014.

Holtslag, A. A. M., and C.-H. Moeng, 1991: Eddy diffusivity and countergradient transport in
the convective atmospheric boundary layer. Journal of Atmospheric Sciences, 48, 1690—1698,

doi:10.1175/1520-0469(1991)048(1690:EDACTTI)2.0.CO;2.

Ide, Y., and Y. Yoshikawa, 2016: Effects of diurnal cycle of surface heat flux on wind-driven flow.

Journal of Oceanography, 72 (2), 263-280, doi:10.1007/s10872-015-0328-y.

Imamura, H., Y. Yoshikawa, and Y. Fujiwara, 2025: Direct numerical simulations of
the nonbreaking surface-wave-induced turbulence. Ocean Dynamics, 75, 25, doi:10.1007/

s10236-025-01674-7.

Kraus, E. B., and J. S. Turner, 1967a: A one-dimensional model of the seasonal thermocline ii.
the general theory and its consequences. Tellus, 19 (1), 98—106, doi:10.1111/1.2153-3490.1967.

tb01462.x, https://onlinelibrary.wiley.com/doi/pdf/10.1111/j.2153-3490.1967.tb01462.x.

Kraus, E. B., and J. S. Turner, 1967b: A one-dimensional model of the seasonal thermocline ii. the
general theory and its consequences. Tellus, 19 (1), 98-106, doi:10.1111/5.2153-3490.1967.
tb01462.x, URL https://onlinelibrary.wiley.com/doi/abs/10.1111/5.2153-3490.1967.tb01462.x,

https://onlinelibrary.wiley.com/doi/pdf/10.1111/5.2153-3490.1967.tb01462.x.

Li, M., C. Garrett, and E. Skyllingstad, 2005: A regime diagram for classifying turbulent large
eddies in the upper ocean. Deep - Sea Research Part I, 52, 259-278, doi:10.1016/j.dsr.2004.09.

004.



Lohrmann, A., B. Hackett, and L. P. Loed, 1990: High resolution measurements of turbulence,
velocity and stress using a pulse-to-pulse coherent sonar. Journal of Atmospheric and Oceanic

Technology, 7, 19-37, doi:10.1175/1520-0426(1990)007(0019:HRMOTV)2.0.CO;2.

Madsen, O. S., 1977: A realistic model of the wind-induced Ekman boundary layer. Journal of
Physical Oceanography, 7, 248-255, doi:10.1175/1520-0485(1977)007(0248: ARMOTW )2.0.

CO;2.

McMillan, J. M., A. E. Hay, R. G. Lueck, and F. Wolk, 2016: Rates of dissipation of turbulent
kinetic energy in a high Reynolds number tidal channel. Journal of Atmospheric and Oceanic

Technology, 33, 817-837, doi:10.1175/JTECH-D-15-0167.1.

Moeng, C.-H., and P. P. Sullivan, 1994: A comparison of shear- and buoyancy-driven plane-
tary boundary layer flows. Journal of the Atmospheric Sciences, 51, 999-1022, doi:10.1175/

1520-0469(1994)051(0999:ACOSAB)2.0.CO;2.

Niiler, P. P, and E. B. Kraus, 1977: One-dimensional models of the upper ocean. Modelling and

Prediction of the Upper Layers of the Ocean, E. B. Kraus, Ed., Pergamon, Tarrytown, 143-172.

Nishihara, G., and S. Sugimoto, 2024: Record-breaking marine heatwave over the central north
pacific in 2021 summer: Its formation associated with loss of central mode water. Journal of

Physical Oceanography, 54 (11), 2361-2372, doi:https://doi.org/10.1175/JPO-D-24-0021.1.

Onitsuka, G., A. Morimoto, T. Takikawa, A. Watanabe, M. Moku, Y. Yoshikawa, and T. Yanagi,
2009: Enhanced chlorophyll associated with island-induced cyclonic eddies in the eastern
channel of the tsushima straits. Estuarine, Coastal and Shelf Science, 81 (3), 401-408, doi:

10.1016/j.ecss.2008.11.018.



Pollard, R. T., P. B. Rhines, and R. O. R. Y. Thompson, 1973: The deepening of the wind-mixed

layer. Geophysical Fluid Dynamics, 4, 381 — 404, doi:10.1080/03091927208236105.

Price, J. E,, R. A. Weller, and R. Pinkel, 1986: Diurnal cycling: Observations and models of the
upper ocean response to diurnal heating, cooling, and wind mixing. Journal of Geophysical
Research: Oceans, 91 (C7), 8411-8427, doi:https://doi.org/10.1029/JC091iC0O7p08411, https:

/lagupubs.onlinelibrary.wiley.com/doi/pdf/10.1029/JC091i1C0O7p08411.

Qiao, F, and C. J. Huang, 2012: Comparison between vertical shear mixing and surface
wave-induced mixing in the extratropical ocean. Journal of Geophysical Research: Oceans,
117 (C11), doi:10.1029/2012JC007930, https://agupubs.onlinelibrary.wiley.com/doi/pdf/10.

1029/2012JC007930.

Qiao, F., Y. Yuan, Y. Yang, Q. Zheng, C. Xia, and J. Ma, 2004: Wave-induced mixing in the upper
ocean: Distribution and application to a global ocean circulation model. Geophysical Research
Letters, 31 (11), doi:10.1029/2004GL019824, https://agupubs.onlinelibrary.wiley.com/doi/pdf/

10.1029/2004GL019824.

Rossby, C.-G., and R. B. Montgomery, 1935: The layer of frictional influence in wind and ocean
currents. Papers in Physical Oceanography and Meteorology., Vol. 3, Massachusetts Institute

of Technology and Woods Hole Oceanographic Institution, 101, doi:10.1575/1912/1157.

Sallee, J.-B., C. A. Violaine Pellichero, E. Pauthenet, L. Vignes, S. Schmidtko, A. N. Garabato,
P. Sutherland, and M. Kuusela, 2021: Summertime increases in upper-ocean stratification and

mixed-layer depth. Nature, 591, 592-598, doi:10.1038/s41586-021-03303-x.

Savelyev, I. B., E. Maxeiner, and D. Chalikov, 2012: Turbulence production by non-

breaking waves: Laboratory and numerical simulations. Journal of Geophysical Research:



Oceans, 117 (C11), doi:https://doi.org/10.1029/2012JC007928, https://agupubs.onlinelibrary.

wiley.com/doi/pdf/10.1029/2012JC007928.

Stacey, M. W., S. Pond, and P. H. LeBlond, 1986: A wind-forced Ekman spiral as a good statistical
fit to low-frequency currnets in a coastal strait. Science, 233, 470 — 472, doi:10.1126/science.

233.4762.470.

Trenberth, K. E., L. Cheng, Y. Pan, J. Fasullo, and M. Mayer, 2025: Distinctive pattern of
global warming in ocean heat content. Journal of Climate, 38 (9), 2155-2168, doi:10.1175/

JCLI-D-24-0609.1.

Tsai, W.-T., G.-H. Lu, J.-R. Chen, and A. Dai, 2017: On the formation of coherent vortices beneath
nonbreaking free-propagating surface waves. Journal of Physical Oceanography, 47 (3), 533—

543, doi:10.1175/JPO-D-16-0242.1.

Tseng, R.-S., and E. A. D’ Asaro, 2004: Measurements of turbulent vertical kinetic energy in the
ocean mixed layer from Lagrangian floats. Journal of Physical Oceanography, 34, 1984 — 1990,

doi:10.1175/1520-0485(2004)034(1984:MOTVKE)2.0.CO:;?2.

VanRoekel, L. P., B. Fox-Kemper, P. P. Sullivan, P. E. Hamlington, and S. R. Haney, 2012: The
form and orientation of Langmuir cells for misaligned winds and waves. Journal of Geophysical

Research, 117, doi:10.1029/2011JC007516.

Yoshikawa, Y., 2019: Wind-driven mixing under the earth rotation. Encyclopedia of Ocean Sci-
ences (Third Edition), J. K. Cochran, H. J. Bokuniewicz, and P. L. Yager, Eds., third edition ed.,

Academic Press, Oxford, 586-590, doi:10.1016/B978-0-12-409548-9.10954-6.



Yoshikawa, Y., Y. Baba, H. Mizutani, T. Kubo, and C. Shimoda, 2018: Observed features of
Langmuir turbulence forced by misaligned wind and waves under destabilizing buoyancy flux.

Journal of Physical Oceanography, 48 (11), 2737 — 2759, doi:10.1175/JPO-D-18-0038.1.

Yoshikawa, Y., and A. Masuda, 2009: Seasonal variations in the speed factor and deflection an-
gle of the wind-driven surface flow in the Tsushima Strait. Journal of Geophysical Research -

Oceans, 114, C12022, doi:10.1029/2009JC005632.

Yoshikawa, Y., A. Masuda, K. Marubayashi, and M. Ishibashi, 2010: Seasonal variations of the

surface currents in the Tsushima Strait. Journal of Oceanography, 66, 223-232.

Yoshikawa, Y., T. Matsuno, K. Marubayashi, and K. Fukudome, 2007: A surface velocity spiral
observed with ADCP and HF radar in the Tsushima Strait. Journal of Geophysical Research -

Oceans, 112, C06022, doi:10.1029/2006JC003625.

Zhang, Y., Y. Du, M. Feng, and A. J. Hobday, 2023: Vertical structures of marine heatwaves.

Nature Communications, 14 (6483), doi:10.1038/s41467-023-42219-0.

Zikanov, O., D. Slinn, and M. Dhanak, 2003: Large-eddy simulations of the wind-
induced turbulent Ekman layer. Journal of Fluid Mechanics, 495, 343-368, doi:10.1017/
S0022112003006244.

HF 22,2016 WoATRIC KIE T REETEBRE T 7 v 7 X D8I T 2 58, JUNKRER
BHE TN 5w

S B, 2026 ERGEUEE TV E B WW2KER & RADHEEAER & 24U S RER

B9 2 WL, s REREBEE AR AR (R ) .

Y5 18, 1995: MR OV, 1sted., AIEE/E.



