
Sign in  

AMS Journals Online

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

Abstract View
Volume 12, Issue 5 (May 1982) 

Journal of Physical Oceanography
Article: pp. 440–456 | Abstract | PDF (1.53M) 

On the Evolution of Nonlinear Planetary Eddies Larger than the Radius of 
Deformation

Tomonori Matsuura and Toshio Yamagata

Research Institute for Applied Mechanics, Kyushu University 87,6-10-1 Hakozaki, Higashi-ku, Fukuoka 812, Japan 

(Manuscript received June 23, 1981, in final form January 29, 1982)

DOI: 10.1175/1520-0485(1982)012<0440:OTEONP>2.0.CO;2 

 
ABSTRACT

The properties of a new equation governing the evolution of planetary eddies 
larger than the radius of deformation are numerically investigated. Two types of 
dynamical balances showing remarkable solitary behavior are found. The first is 
the balance between the weak dispersion due to the planetary beta-effect and the 
weak nonlinearity due to the continuity equation. Only anticyclonic eddies are 
extremely long-lived due to this balance. The second is the balance between 
weak lateral advection due to a particular westward flow and weak planetary 
dispersion. The collision experiment shows robustness of the two-dimensional 
solitary eddy, suggesting the existence of a two-dimensional soliton of the latter 
type.

Also discussed is the relevance of our results to the evolution of the anticyclonic 
eddies off the Pacific coast of Central America reported by Stumpf and 
Legeckis (1977).
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