THE L1irE CYCLES
OF
EXTRATROPICAL CYCLONES

VoLume 1

AN INTERNATIONAL Symposium 27. Jung — 1. Jury 1994

BERGEN — NORWAY




The Life Cycles of
Extratropical Cyclones

VOLUME I

Invited Papers and Session 1 Plenary Session
A Historical Perspective of Extratropical Cyclone Research

Edited by
Sigbjprn Grgnas
Melvyn A. Shapiro

-

Proceedings of an International Symposium
Geophysical Institute, University of Bergen
27. June — 1. July 1994
Bergen — Norway



Volume 1
Table of contents

Session 1
PLENARY SESSION

A HISTORICAL PERSPECTIVE OF EXTRATROPICAL CYCLONE RESEARCH

Bengtsson, Lennart

Introduction: Some Histroical Aspects of Extratropical

Cyclone Research

Eliassen, Arnt

Vilhelm Bjerknes’s Early Studies of Atmospheric Motions

and Their Connection with the Cyclone Model of the
Bergen School

Volkert, Hans
Cyclones and Fronts: Observational Evidence and

Theoretical Considerations Documented in the German

Language Litterature before 1920

Newton, Chester, and Harriet Rodebush Newton
The Bergen School Concepts come to America

Jewell, Ralph
The Integrity at Work in the Bergen School of
Meteorology

Lynch, Peter
Richardson’s Marvellous Forecast

Green, John
Eric Eady - Life and Times

Hoskins, Brian J.
Sutcliffe and His Development Theory

Thorpe, Alan J.
The Contributions of Ernst Kleinschmidt to Cyclone
Research

13

22

32

38

49

52

59



PLANETARY-SCALE/SYNOPTIC-SCALE INTERACTIONS

Wallace, John M.
Introduction: Planetary-Scale/Synoptic-Scale
Interactions )

Holopainen, Eero O.
Cyclone Climatology and its Relationship to
Planetary Waves and Physiography

Held, Isaac M.
Planetary Waves and their Interaction with Smaller
Scales

Lindzen, Richard S.
Classic Problems in Dynamics Revisited

CYCLONE LIFE CYCLES

Hoskins, Brian J.
Introduction: Cyclone Life Cycles

Farrell, Brian F.
Evolution and Revolution in Cyclogenesis Theory

Bosart, Lance F.
Observed Cyclone Life Cycles

Simmons, Adrian J.
Numerical Simulations of Cyclone Life Cycles

FRONTS, JET STREAMS, AND THE TROPOPAUSE

Reed, Richard J.
Introduction: Fronts, Jet Streams and the Tropopause
- A Personal Note

Shapiro, M. A. and Evelyn Donall Grell
In Search of Synoptic/Dynamic Conceptualizations
of Fronts, Jet Streams, and the Tropopause

Davies, Huw C.
Theories of Frontogenesis

Keyser, Daniel
On the Represention And Diagnosis of Frontal
Circulations in Two and Three Dimensions

70

72

80

90

oy

101

111

149

161

163

182

193



MESOSCALE SUBSTRUCTURES AND PHYSICAL PROCESSES WITHIN
EXTRATROPICAL CYCLONES

Sanders, Frederick
Introduction: Mesoscale Substructures and Physical
Processes Within Extratropical Cyclones
Browning, K. A.
Airflow and Structure of Precipitation Systems in
Extratropical Cyclones

Thorpe, Alan J.
Dynamics of Mesoscale Sub-Structure at Fronts

Nordeng, Thor Erik
Numerical Simulations of Mesoscale Substructures
and Physical Processes Within Extratropical Cyclones

OPERATIONAL FORECASTING

Anthes, Richard A.
Introduction: Modeling, Prediction and Depiction
of Cyclones - Personal Recollections on Thirty Years
of Progress

Hollingsworth, A.
Prospects for Medium Range Forecasting

Uccellini, Louis, W., Paul J. Kocin and Joseph M. Sienkiewicz
Advances in Forecasting Extratropical Cyclogenesis
at the National Meteorological Center

Mclntyre, Michael E.
Operational Weather Forecasting: Another Vision
of the Future

208

210

220

229

241

244

259

275



