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Recently there has been much focus on the environmental issues related to plastic litter in the oceans. It is well
documented that plastic litter is located in different layers in the water column beneath the ocean surface. The
Stokes drift, i.e. the mean Lagrangian velocity obtained from the water particle trajectory in the wave propagation
direction, represents an important transport component of ocean circulation models. It is maximum at the surface
and decreases rapidly with the depth beneath the surface. Locally and in different layers in the water column it is
responsible for transport of e.g. plankton, larvae, marine litter such as contaminated ballast water from ships, oil
spills, plastic and microplastic.
This paper provides a simple analytical tool which can be used to estimate the Stokes transport velocity for deep
water random waves in finite layers in the water column based on long-term wind statistics. The Stokes transport
velocity considered here is obtained by integrating the wave-induced Stokes drift between two elevations in the
water column and divided by this interval. Results are exemplified by using long-term wind statistics from four
locations in the North Atlantic and from one location in the Northern North Sea. Example calculations show that
the mean Stokes transport in the North Atlantic is a factor of about 2 larger than that in the Northern North Sea.
Moreover, the standard deviation to the mean value ratios are in the range 43% to 46% in the North Atlantic and
60% in the Northern North Sea. The present analytical results can be used to make assessment of Stokes transport
velocity based on global wind statistics, which is important to estimate further the drift of e.g. marine litter in the
oceans.


