270 L. M. Polvani

FurierL, G. R., Laricuev, V. D., McWnrLiams, J. C. & ReEzNik, G. M. 1980 The dynamics of
baroclinic and barotropic solitary eddies. Dyn. Atmos. Ocean S, 1-41.

GrrrriTas, R. W. & Horprincer, E. J. 1986 Experiments with baroclinic vortex pairs in a
rotating fluid. J. Fluid Mech. 173, 501-518.

Gryanick, V.M. 1983 Dynamics of singular geostrophic vortices in a two-level model of the
atmosphere (or the ocean). Izv. Acad. Nauk SSSR Atmos. Ocean. Phys. 19, 171-179.

HevrricH, K. & SExDp, U. 1988 Finite amplitude evolution of two-layer geostrophic vortices.
J. Fluid Mech. 197, 331-348.

HEerrING, J. R. 1980 Statistical theory of quasigeostrophic turbulence. J. Atmos. Sci. 37, 969-977.

Hoge, N. & StomMEL, H. 1985 The heton, an elementary interaction between discrete baroclinic
geostrophic vortices and its implication concerning eddy heat-flow. Proc. R. Soc. Lond. A 397,
1-20.

Hua, L.B. & HampvocerL, D. B. 1986 Numerical simulation of the vertical structure of
quasigeostrophic turbulence. J. Atmos. Sci. 43, 2923-2936.

Kraicanan, R. H. & MoNTcoMERY, D. 1980 Two-dimensional turbulence. Rep. Prog. Phys. 43,
547-619.

McWiLLianms, J. C. 1984 The emergence of isolated coherent vortices in turbulent flow. J. Fluid
Mech. 146, 21-43.

McWrriiams, J. C. 1989 Statistical properties of decaying geostrophic turbulence. J. Fluid Mech.
198, 199-230.

MzeLaNDER, M. V., McWiLLIaMs, J. C. & ZaBusky, N. J. 1987 Axisymmetrization and vorticity
gradient intensification of an isolated two-dimensional vortex through filamentation. J. Fluid
Mech. 178, 137-159.

MELANDER, M. V., ZaBUskY, N.J. & McWiLLiams, J. C. 1988 Symmetric vortex merger in two
dimensions : causes and conditions. J. Fluid Mech. 195, 303-340.

Povvani, L. M. 1988 Geostrophic vortex dynamics. Ph.D. thesis, Massachusetts Institute of
Technology and Woods Hole Oceanographic Institution, WHOI-88-48.

PorLvani, L. M. & Carrton, X.J. 1989 The tripole: a new coherent vertex structure of
incompressible two-dimensional flows. Geophys. Astrophys. Fluid Dyn. 51, 87-102.

Porvani, L. M., FruierL, G. R. & ZaBusky, N.J. 19895 TFilamentation of coherent vortex
structures via separatrix crossing: a quantitative estimate of onset time. Phys. Fluids A 1,
181-184.

Porvani, L. M., ZaBusky, N. J. & FLIERrL, G. R. 1989a Two-layer geostrophic vortex dynamics.
Part 1. Upper-layer V-states and merger. J. Fluid Mech. 205, 215-242,

Puruin, D. I, Jacoss, P. A., GrimsHaw, R. H.J. & SarrmaN, P.G. 1989 Stability and
filamentation of finite-amplitude waves on vortex layers of finite thickness. J. Fluid Mech. 209,
359-384.

Ruines, P. B. 1979 Geostrophic turbulence. Ann. Rev. Fluid Mech. 11, 401-—441.

SarFMaN, P. G. & Szero, R. 1979 Equilibrium shapes of a pair equal uniform vortices. Phys.
Fluids 23, 171-185.

VERRON, J., HOPFINGER, E. J. & McWiLL1aums, J. C. 1990 Sensitivity to initial conditions in the
merging of two-layer baroclinic vortices. Phys. Fluids A 2, 886-889.

Wu, H. M., OvErmAN, E. A. & ZaBusky, N. J. 1984 Steady state solutions of the Euler equations
in two dimensions. Rotating and translating V-states with limiting cases. I. Numerical
algorithms and results. J. Comput. Phys. 53, 42-71.

ZABUSKY, N. J. 1981 Recent developments in contour dynamics for the Euler equations. Ann. NY
Acad. Sci. 373, 160-170.





