
Intense
Atmaspheric
Vartice 5



Intense
Atmospheric Vortices
Proceedings of the Joint Symposium (IUTAM/lUGG)
held at Reading (United Kingdom) July 14-17, 1981

Edited by
L. Bengtsson and 1. Lighthill

With 195 Figures

Springer-Verlag
Berlin Heidelberg New York 1982



Contents
AE" 3J ~ b:5 (f INSTITUT

FÜR METEOROLOGIE U. KLIMATOLOGIE
UNIVERSIT7I.T HANNOVER

HEJ.l.R!NHAUSER STR. 2 • )000 HANNOVER 11

TROPICAL CYCLONES

Tropical Cyclone Genesis and Intensification
W.M. Gray (With 15 Figures) 3

On Basic Problems in Theory and Modeling of the
Tropical Cyclone
K.V. Ooyama (With 3 Figures) 21

On the Structure of Hurricanes as Revealed by
Research Aircraft Data
R.C. Sheets (With 17 Figures) 35

Lagrangian Angular Momentum Transports in Tropical
Cyclones
G.J. Holland (With 5 Figures) 51

Numerical Analyses on the Activities of Intense
Atmospheric Vortices (Typhoons) Over China
Du Xing-yuan and Zhou Zi-Dong (With 7 Figures) 61

Influence of Environmental Conditions on the Genesis
of a Tropical Storm
Y. Kurihara and R.E. Tuleya (With 3 Figures) 71

Model Development of Atlantic Hurricanes from
Prehurricane Cloud Clusters, Depressions and Cyclones
R.L. Pfeffer and M. Challa (With 8 Figures) 81

The Numerical Experiment on the Contribution of
Landed Typhoon to the Rainfall in North China
Xie An and Xiao Wen-jun (With 11 Figures) 95

Estimation of Radial Distribution of Eddy Viscosity
in a Mature Hurricane
D.R. Davies and H.P. Evans (With 1 Figure) 105

Spontaneously Growing Hurricanelike Disturbances
in a Simple Baroclinic Model with Latent Heat Release
A.E. Gill (With 5 Figures)
(Appendix by J.M. Smith, with 1 Figure) 111

The Factors Determining Radial Flow and Eye
Formation in an Intensifying Tropical Cyclone
R.P. Pearce (With 6 Figures) 131



x

TORNADOES

The Development and Maintenance of Rotation
in Convective Storms
D.K. Lilly (With 5 Figures) 149

Curnulus Rotation: Model and Observations of a
Waterspout-Bearing Cloud System
J. Simpson (With 11 Figures) 161

Observational and Theoretical Aspects of
Tornadogenesis
R.P. Davies-Jones (With 4 Figures) 175

High Resolution Numerical Simulations of the
Tornadic Region Within a Mature Thunderstorm
J.B. Klemp and R. Rotunno (With 8 Figures) 191

Numerical Studies of Tornado Structure and Genesis
L.M. Leslie and R.K. Smith (With 5 Figures) 205

A Nurnerical Simulation of Multiple Vortices
R. Rotunno (With 9 Figures) 215

The Laboratory Modelling of Atmospheric Vortices:
a Critical Review
T. Maxworthy (With 16 Figures) 229

Vortex Breakdown and the Criterion for its
Occurrence
M.P. Escudier (With 8 Figures) 247

Press ure Fields Beneath Tornado-like Vortices
J.T. Snow (With 5 Figures) 259

Convection and Mixing at High Rossby Nurnbers
in Rotating Systems
A.D. McEwan (With 9 Figures) 271

Intense Vortex Generation by Turbulence in a
Rotating Fluid
E.J. Hopfinger and F.K. Browand (With 9 Figures) ....•. 285

Laboratory Models of Tornado-like Vortices
B.A. Lugovtsov (With 17 Figures) . 299

High Vorticity Regions in Rotating Thermally
Driven Flows
R. Hide (With 7 Figures) 313


