
Geophysical Research Abstracts
Vol. 21, EGU2019-9338, 2019
EGU General Assembly 2019
© Author(s) 2019. CC Attribution 4.0 license.

Effects of high-frequency motions on mixed-layer deepening
Ewa Jarosz (1), Hemantha Wijesekera (2), and David Wang (3)
(1) US Naval Research Laboratory, Oceanography Division, Stennis Space Center, United States
(ewa.jarosz@nrlssc.navy.mil), (2) US Naval Research Laboratory, Oceanography Division, Stennis Space Center, United
States (Hemantha.Wijesekera@nrlssc.navy.mil), (3) US Naval Research Laboratory, Oceanography Division, Stennis Space
Center, United States (David.Wang@nrlssc.navy.mil)

The U.S. Naval Research Laboratory conducted a three-week field experiment to investigate coherent structures
in the mixed layer (ML), and their effects on mixing and ML depth during wintertime under variable wind and
surface-wave conditions. Atmospheric flux, ocean current, and hydrographic observations were collected in Febru-
ary 2017 on the outer shelf (depths from 80 to 100 m) in the Gulf of Mexico. Wintertime weather was dominated
by passages of atmospheric cold fronts followed by dry and low-wind periods. Winds varied from 2 to 17 m/s and
significant surface-wave heights (Hs) were between 0.3 and 3.2 m, while ocean currents were eastward with three-
week mean speeds of about 24 cm/s near the surface and 4 cm/s near the bottom. The ML depth ranged from about
2 to 77 m. Winds were greater than 10 m/s and Hs was larger than 1.5 m when atmospheric cold fronts passed over
the study area. At the onset of high-wind/large surface-wave events, current-shear increased, Richardson number
(Ri) dropped below the critical value of 0.25 near the surface, and the ML began to deepen indicating initial de-
velopment of shear- and wave-driven mixing. As wind/wave forcing continued larger values of shear and low Ri
occurred as the ML deepened further. The high-shear region extended below the ML depth. Moreover, velocity ob-
servations indicated development of coherent structures that extended from the sea surface to the bottom of the ML
with along-wind, cross-wind, and vertical velocities as high as 10, 10, and 5 cm/s, respectively. These structures
seemed to have characteristics of Langmuir circulations and persisted until winds and surface waves subsided.


