
Sign in  

AMS Journals Online

AMS Home  Journals Home  Journal Archive  Subscribe  For Authors  Help  Advanced Search            Search

Abstract View
Volume 15, Issue 10 (October 1985) 

Journal of Physical Oceanography
Article: pp. 1296–1311 | Abstract | PDF (1.09M) 

Interaction between Internal Waves and Mesoscale Flow 

Kenneth M. Watson

Marine Physical Laboratory, Scripps Institution of Oceanography, University of California, San Diego 

(Manuscript received February 28, 1984, in final form May 13, 1985)

DOI: 10.1175/1520-0485(1985)015<1296:IBIWAM>2.0.CO;2 

 
ABSTRACT

Interaction with mesoscale currents is found to provide an effective mechanism 
for transporting internal wave energy in the f0–2f0 band (f0 is the inertial 

frequency) to high vertical wavenumbers. This mechanism complements the 
transport mechanisms proposed by McComas, Bretherton, and Müller, which 
are operative at higher frequencies. The mesoscale interaction is expressed as a 
diffusion process in internal-wave wavenumber space. This assumes a 
separation of space scales, weak interaction theory, and an ensemble average 
over specific realizations. Following the model of McComas et al., 
phenomenological energy input is assumed at low vertical wavenumbers and 
dissipation at high vertical wavenumbers. A quasi-steady state internal-wave 
spectrum is calculated. This is similar to that proposed by Garrett and Munk. 
Energy input to the internal wave field from mesoscale currents is predicted to 

be 4×10−3 m2 s−1 for an rms current of 10 cm s−1. Horizontal and vertical 

eddy viscosities are predicted to be 40 and 5×10−3 m2 s−1, respectively. A 
Richardson number of 1/7 is also calculated. Dissipation and energy input are predicted to scale with mesoscale 
energy, but the internal-wave energy level appears to be rather insensitive to this. 
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