Geophysical Research Abstracts,

Vol. 10, EGU2008-A-08114, 2008

SRef-ID: 1607-7962/gra/EGU2008-A-08114 ’ \
EGU General Assembly 2008 G

© Author(s) 2008

Energy flux and shoaling internal solitary waves

K. G. Lamb (1), W. Xiao (2) and V. T. Nguyen (3)

(1) Department of Applied Mathematics, University of Waterloo
(kglamb@uwaterloo,ca,vtnguyen@uwaterloo.ca), (2) Department of Mechanical Engineering,
Massachusetts Institute of Technology (wt.xiao@gmail.com)

Internal solitary waves are common, highly energetic occurrences in the coastal ocean.
The fate of shoaling internal solitary waves is important for a number of reasons, the
most important being the location and distribution of the mixing associated with the
break-down of the waves. Here high-resolution two-dimensional numerical simula-
tions of shoaling internal solitary waves will be presented. We consider two situa-
tions: the first is waves propagating across a shelf slope. The time-evolution of the
available potential energy and kinetic energy of the waves as the shoal will be consid-
ered. In addition, comparisons with the predictions of two weakly-nonlinear models
are made. The second situation considered is waves propagating along a thermocline
which intersects the boundary. Here breaking occurs and some energy is dissipated,
some goes into irreversible mixing and some is reflected. Past laboratory and numeri-
cal estimates of the reflectance coefficient (ratio of reflected to incident wave energy)
have been based on incorrect calculations of the available potential energy flux. Here
we correct the problem and discuss the impact on reflectence coefficients.



