
Foreword 

The idea to publish this book arose from the success of the Andre J. Robert Memo- 
rial Symposium on Numerical Methods in Atmospheric and Oceanic Modelling, 
held, 5-7 October 1994 at the Universite du Quebec a Montreal, Canada, where the 
late Dr. Robert held a faculty position. The Symposium was organised by the Atmo- 
spheric Environment Service, Environment Canada. The book contains peer 
reviewed versions of papers presented at the Symposium, a transcript of a 1987 
interview with Dr. Robert and, as a supplement, four previously unpublished papers 
by Dr. Robert. The book is published as a companion volume to Atmosphere-Ocean. 
As Dr. Robert published some of his most influential work in Atmosphere-Ocean, 
this memorial volume is a most fitting tribute. 

Throughout his career, Dr. Robert worked on numerical methods to improve the 
efficiency and accuracy of numerical weather prediction and climate models. 
Among his major contributions are the first integration of a global spectra1 primi- 
tive equations model, the development of an efficient time filter, and pioneering 
studies in the use of the semi-implicit and semi-Lagrangian methods. The numeri- 
cal schemes that he developed have now been implemented in major numerical 
weather prediction and climate research centres around the world. Dr. Robert also 
contributed to the development of the Mesoscale Compressible Community (MC2) 
model, the first efficient mode1 based on the fully elastic non-hydrostatic equations 
that could in principle be used at all scales. This mode1 is now used in many 
research centres in Canada and abroad. Through his published works, teaching 
activities, research seminars and participation in international forums, Dr. Robert 
has exercised a lasting influence on many scientists and on the science of numerical 
modelling. 

The contributing authors are from laboratories from around the world. Their 
readiness to participate in the Symposium and to submit papers to the present vol- 
ume is a tribute to the significance of Dr. Robert’s contributions. The papers report 
on or review original state-of-the-art research findings in numerical modelling. This 
monograph should therefore be of interest to students and researchers in numerical 
weather prediction, climate simulation, dynamic meteorology and ocean modelling. 

We would like to thank all authors for their excellent collaboration which made 
possible this monograph. We appreciate the encouragement and advice of Dr. Richard 
Asselin, Director of Publications for the Canadian Meteorological and Oceano- 
graphic Society; Gerald Neville, Head of the Monograph Publishing Program of the 
NRC Research Press; and Dr. Michel Beland, Director of Centre de recherche en cal- 
cul applique (CERCA). Financial support from the Natural Sciences and Engineering 
Research Council, the Atmospheric Environment Service, the Canadian Meteorolog- 
ical and Oceanographic Society and NRC Research Press is gratefully acknowledged. 
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Ms. Claire Poulin of CERCA provided word processing assistance with the previ- 
ously unpublished papers of Dr. Robert. Last but not least, a special acknowledge- 
ment is due Ms. Sheila Bourque, who meticulously worked through each paper as 
the technical editor. 

Charles A. Lin, McGill University 
Rent Laprise, Universite du Quebec a Montreal 
Harold Ritchie, Atmospheric Environment Service 
Editors 



Avant-propos 

L’idCe de publier ce livre est venue du succbs du Colloque a la mdmoire d’Andr6 J. 
Robert, sur les methodes numdriques en modelisation atmospherique et ocbanique, 
qui a eu lieu les 5-7 octobre 1994 B l’Universit6 du Quebec a Montreal, la ou le 
regrette Dr Robert etait professeur. Le Colloque a et6 organise par le Service de 
l’environnement atmospherique, Environnement Canada. Le livre contient des ver- 
sions soumises a un comite de lecture des articles present& au Colloque, une tran- 
scription d’un entretien en 1987 avec le Dr Robert, et en supplement, quatre articles 
precedemment non-publies du Dr Robert. Le livre est publie comme compagnon de 
la revue Atmosphere-Ocean. Puisque le Dr Robert a publie certains de ses articles les 
plus importants dans Atmosphere-Ocean, ce volume a sa memoire est un hommage 
trb approprie. 

Le Dr Robert a consacre sa carriere aux methodes numeriques, afin d’ameliorer 
l’effkacite et la precision des previsions numeriques meteorologiques ainsi que des 
simulations climatiques. Parmi ses grandes contributions notons la premiere integra- 
tion d’un modble global spectral aux equations primitives, la realisation d’un filtre 
temporel effkace, et des etudes d’avant garde sur l’application des methodes semi- 
implicite et semi-Lagrangienne. Les methodes numeriques qu’il a developpees sont 
utilisees dans les grands centres de prevision numerique meteorologique et de 
recherche climatique dans le monde entier. Le Dr Robert a aussi contribue au 
dtveloppement du modele “Mesoscale Compressible Community (MC2)“, le pre- 
mier modble efficace aux equations entitrement Blastiques non-hydrostatiques qui 
peut en principe Ctre utilise 5 toutes les Bchelles. Ce modble est maintenant utilise 
dans plusieurs centres de recherche au Canada et a l’etranger. Par ses publications, 
son enseignement, ses seminaires et sa participation aux conferences internationales, 
le Dr Robert a eu une influence profonde sur de nombreux scientifiques et sur la 
science de modelisation numerique. 

Les auteurs proviennent de laboratoires du monde entier. Leur enthousiasme a 
participer au Colloque et a soumettre des articles pour ce volume est un hommage a 
l’importance des contributions du Dr Robert. Les articles presentent d’importantes 
decouvertes originales dans la recherche en modelisation numerique. Cette mono- 
graphie devrait done 6tre d’intC& pour les Ctudiants et les chercheurs en prevision 
numerique meteorologique, en simulation du climat, en mi5tBorologie dynamique et 
en modelisation de l’ocean. 

Nous voulons remercier tous les auteurs pour leur excellente collaboration, qui a 
rendu possible cette monographie. Nous avons apprecie l’encouragement et les con- 
seils du Dr Richard Asselin, Directeur des publications de la SociCtB canadienne de 
meteorologic et d’oceanographie; de Gerald Neville, Directeur du Programme des 
publications de monographies du CNRC et du Dr Michel B&land, Directeur du Cen- 
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tre de recherche en calcul applique (CERCA). Nos remerciements vont au Conseil 
de recherches en sciences natwelles et en genie, au Service de I’environnement 
atmosphtrique, a la Societe canadienne de meteorologic et d’oceanographie et aux 
Presses scientifiques du CNRC pour leur appui financier. 

Mme Claire Poulin du CERCA a fourni de I’aide avec le traitement de texte des 
articles prtcedemment non-publib du Dr Robert. Les derniers, mais non les moin- 
dres remerciements sont adresses a Mme Sheila Bourque qui a verifie si meti- 
culeusement chaque article, en tant qu’editrice technique. 

Charles A. Lin, Universitt McGill 
Rene Laprise, Universite du Quebec a Montreal 
Harold Ritchie, Service de I’environnement atmospherique 
Bditeurs 
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1952 B.Sc., Mathematics, Universite Lava1 
1953 M.Sc., Meteorology, University of Toronto 
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Professor, Department of Meteorology 
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1974 Chair, International Symposium on Spectral Methods in Numerical 
Weather Prediction, Copenhagen, Denmark 

1975 Member of Canadian delegation, 7th Congress of the WMO 
198&1983 Member, Grant Selection Committee for Meteorology, Aeronomy and 

Astronomy, Natural Sciences and Engineering Research Council 

Honours 
1967, 1971 President’s Prize, Canadian Meteorological and Oceanographic Society 
1968 Fellow, American Meteorological Society 
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1982 Fellow, Royal Society of Canada 
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