
Geophysical Research Abstracts
Vol. 21, EGU2019-11587, 2019
EGU General Assembly 2019
© Author(s) 2019. CC Attribution 4.0 license.

Turbulent Mixing Processes in the Upper Ocean during Solar Heating and
Rain
Anneke ten Doeschate (1,2), Brian Ward (2), Leonie Esters (3,2), and Graig Sutherland (4)
(1) Department of Oceanography, Dalhousie University, Halifax NS, Canada (a.tendoeschate@dal.ca), (2) AirSea Laboratory,
NUI Galway, Galway, Ireland, (3) Department of Earth Sciences, Uppsala University, Uppsala, Sweden, (4) RPN-E,
Environment and Climate Change Canada, Dorval, Canada

Solar radiation causes diurnal variation in sea surface temperature, and the formation of a stratified layer at the top
of the ocean mixed layer. Rainfall over the ocean can also result in the formation of a stably stratified layer below
the ocean surface. Rain-induced freshwater lenses have a highly variable spatial and temporal occurrence, whereas
diurnal warm layers are regularly occurring in low and mid-latitude regions. The occurrence and impact of both
phenomena are also highly dependent on ambient atmospheric conditions.
Freshwater lenses and diurnal warm layers get dispersed by the intermittent wind-driven turbulent mixing at the
surface. However, the stratifying density gradient is also seen to change the turbulent mixing in the near-surface
layer of the ocean. These changes have a direct impact on the vertical transport of heat, mass, and momentum in
the ocean surface mixed layer, and on the interaction of the ocean-atmosphere system.
Observations of the turbulent dissipation rate in and below stratified surface layers are presented. These result from
series of vertical profiles made with the Air Sea Interaction Profiler (ASIP). This upwardly-rising autonomous
profiler, and quasi-Lagrangian float, was deployed during several diurnal warming cycles in the subtropical North
Atlantic, as well as during several rainfall periods. Simultaneous observations of microstructure temperature and
salinity variance over the depth of the rain induced salinity anomalies and the diurnal warm layers are used to
analyse the vertical divergence of scalar fluxes.


