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The Influence of Stratification on Ekman Drift Under Sea Ice

LIU Guo—Xin, ZHAO Jin-Ping
(College of Physical and Environmental Oceanography,Ocean University of China, Qingdao 266100, China)

Abstract: FEkman drift is a prevalent movement in upper oceans driven by wind stress, and also appears
in ice covered oceans driven by ice stress. A method is proposed in this paper to calculate the Ekman Drift
under sea ice by in situ temperature and salinity data. Based on this method, the Ekman Drift under sea
ice could be estimated by temperature and salinity data by using the PP algorithm proposed by Pacanowski
and Philander (1981). With the density profile, Ekman Drift and turbulent viscosity could be obtained
simultaneously by iteration. The method is validated to be consistent with current profile data obtained in
the Arctic cruise of 2010. The turbulent viscosity will deduce near the pycnocline in the stratified water,
where the momentum will be prohibited to transport downward and the Ekman Drift disappeared totally
under the pycnocline. Therefore the Ekman Drift in summertime can only reach to 20 ~ 30 m depth,
whereas in wintertime it can appear much deeper. The depth of Ekman Drift is only related with the depth
of pycnocline and independent of the ice drifting speed. The shallower depth of Ekman Drift results in en-
ergy accumulation in upper oceans, which benefits bottom melting of sea ice.
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