Signin

Y % AMERICAN METEOROLOGICAL SOCIETY
}‘ k f '_ .?:‘"JE.:‘..:?;: AMS Journals Online

a ome O al A e 0 pe or A O elp Adva ed Sea Search

Abstract View
Volume 14, Issue 1 (January 1984)

Journal of Physical Oceanography
Article: pp. 59-78 | Abstract | PDF (1.38M)

On the Response of the Ocean to a Moving Storm: Parameters and Scales

Richard J. Greatbatch
Department of Applied Mathematics and Theoretical Physics, University of Cambridge, Cambridge CB3 9EW England

(Manuscript received June 8, 1982, in final form August 2, 1983)
DOI: 10.1175/1520-0485(1984)014<0059:OTROT0>2.0.CO;2

ABSTRACT
. . .. . Options:

This paper has two purposes. One is to present a new and efficient multilevel . Create Reference

numerical model for calculating the response of the ocean to a moving storm; . Email this Article

the second is to show how, on atime scale of afew inertial periods following . Add to MyArchive

the arrival of the storm, the maximum horizontal and vertical velocities found in . Search AMS Glossary

the wake can be calculated using a linear Ekman model and a knowledge of that

part of the change in the depth of the wind mixed layer due to entrainment. This Search CrossRef for:

is demonstrated over a range of experiments with the multilevel numerical . Articles Citing This Article

model. These integrate the full nonlinear equations of motion with realistic ocean

stratification and involve substantial entrainment of water into the wind mixed

layer. Search Google Scholar for:
. Richard J. Greatbatch

It is aso shown that on this time scale, the horizontal currents are confined near

the surface but that the vertical velocity field extends throughout the depth of

the ocean. It is shown in Appendix B that the wind forcing need only be “large’

or “fast” for the forced response not to feel the effect of the ocean stratification and to extend through the depth of
the ocean in this way.

The parameter which determines the horizontal structure of the response, in coordinates scaled with respect to the
scale L of the storm, isk = U/Lf. Here U is the storm translation speed and f the Coriolis parameter. This parameter
also determines the magnitude of the response, after suitable nondimensionalization.

Finally, it is shown how to apply these results to an interpretation of observations and other model resullts.
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