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ABSTRACT 

The paper describes the major events leading gradually to operational, numerical, short-range 
predictions for the large-scale atmospheric flow. The theoretical foundation starting with 
Rossby's studies of the linearized, barotropic equation and ending a decade and a half later with 
the general formulation of the quasi-geostrophic, baroclinic model by Charney and Phillips is 
described. The problems connected with the very long waves and the inconsistences of the 
geostrophic approximation which were major obstacles in the first experimental forecasts are 
discussed. The resulting changes to divergent barotropic and baroclinic models and to the use 
of the balance equation are described. After the discussion of the theoretical foundation, the 
paper describes the major developments leading to the Meteorology Project at the Institute for 
Advanced Studied under the leadership of John von Neumann and Jule Charney followed by the 
establishment of the Joint Numerical Weather Prediction Unit in Suitland, Maryland. The inter
connected developments in Europe, taking place more-or-less at the same time, are described by 
concentrating on the activities in Stockholm where the barotropic model was used in many 
experiments leading also to operational forecasts. The further developments resulting in the use 
of the primitive equations and the formulation of medium-range forecasting models are not 
included in the paper. 

1. Introduction 

Numerical weather prediction, in some form or 
another, is today a part of the operational 
activities in most weather services around the 
world. Global forecasts for a week ahead are made 
at a few centers around the world, but many 
regional or even local forecasts for much shorter 
time periods are produced in many places. It is half 
a century ago, that the papers, on which the 
modern era of numerical forecasts is based, were 
appearing in the scientific literature. In this con
nection, it was decided to count from 1939-40, 
when Rossby's (1939) paper on the barotropic vor
ticity equation was published. As we shall see later, 
this paper had not only an important influence on 
the later development in dynamical meteorology, 
but also in the strategy used in the first numerical 
forecasts ever made. 

When we talk about the birth of numerical 
weather prediction, we mean of course the produc
tion of a forecast by a time-integration of a suitable 
equation or a set of equations by numerical proce-

<lures. As we all know, this method of prediction 
became available after the invention of electronic 
computers in the mid 1940s in the USA by John 
von Neumann and others. But it does not mean 
that the meteorologists and other scientists of 
earlier times did not dream about such methods 
for the making of forecasts. We should of course 
on this occasion recognize that all of the activities 
in this field today rest on Newtonian mechanics 
(Fig. 1) and classical thermodynamics. It is also 
well-known that the astronomers especially were 
very successful in solving quite a number of 
problems in planetary motion using Newtonian 
mechanics. The process made by the astronomers 
undoubtedly impressed the meteorologists of 
earlier times. I have found a statement from the 
beginning of meteorological activities in Denmark 
where the Danish Royal Scientific Society were in 
charge of meteorological observations and their 
treatment. Thomas Bugge, a professor of Physics, 
writes in 1781: "If meteorology ever can reach any 
certainty, if it can ever be included in the natural 
sciences, and if the meteorologists ever could find 
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