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Turbulent mixing of momentum due to Langmuir circulation: Field and numerical
experiments

Yoshikawa, Yutaka
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Field experiments of turbulent velocities were conducted in order to reveal
Langmuir circulation, a potential ingredient of ocean surface mixing. Coherent structures of
Langmuir circulation were successfully captured in our field experiments. Observed turbulence was
intense when surface waves, a driver of Langmuir circulation, were strong, while its intensity was
also affected by surface heat flux. We also find that wind forcing play an important role in
Langmuir turbulence when wind and wave are misaligned. Numerical experiments support these observed
features. These results indicate that Langmuir turbulence mixes ocean surface strongly when
surface waves are intense, but associated mixing properties are highly dependent on wind and wave
directions.
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