Geophysical Research Abstracts,

Vol. 10, EGU2008-A-05641, 2008

SRef-ID: 1607-7962/gra/EGU2008-A-05641 ’ \
EGU General Assembly 2008 G

© Author(s) 2008

The interaction of nonlinear lee waves with shear and
boundary layers

M. D. Patterson (1)C. P. Caulfield (2,3) and S. B. Dalziel (3)

(1) Department of Geology and Geophysics, Yale University, (2) BP Institute, University of
Cambridge, (3) Department of Applied Mathematics and Theoretical Physics, University of
Cambridge

Lee waves are generated when a stratified fluid flows over isolated topography. We
study experimentally the properties of the internal wave field induced by steady flow
past an isolated hemispherical obstacle in a recirculating stratified shear flume tank.
The complete steady span-wise averaged wave field is determined using the synthetic
schlieren technique. The induced wave field is strongly nonlinear, and appears to be
excited not only at the obstacle, but also by the disordered flow downstream of the
obstacle. We investigate the effect of boundary layers and vertical velocity shear on
the wave field, paying particular attention to the amplitude and spectrum of the wave
field. We find that boundary layers act as sponge layers absorbing wave energy, while
we measure quantitatively the extent to which vertical velocity shear can lead to either
reflection or critical level absorption.



