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ABSTRACT 

At the end of the 20th century, we can look back on a spectacular development of numerical 
weather prediction, which has, practically uninterrupted, been going on since the middle of the 
century. High-resolution predictions for more than a week ahead for any part of the globe are 
now routinely produced and anyone with an Internet connection can access many of these 
forecasts for anywhere in the world. Extended predictions for several seasons ahead are also 
being done - the latest El Nifio event in 1997 /1998 is an example of such a successful prediction. 
The great achievement is due to a number of factors including the progress in computational 
technology and the establishment of global observing systems, combined with a systematic 
research program with an overall strategy towards building comprehensive prediction systems 
for climate and weather. In this article, I will discuss the different evolutionary steps in this 
development and the way new scientific ideas have contributed to efficiently explore the comput­
ing power and in using observations from new types of observing systems. Weather prediction 
is not an exact science due to unavoidable errors in initial data and in the models. To quantify 
the reliability of a forecast is therefore essential and probably more so the longer the forecasts 
are. Ensemble prediction is thus a new and important concept in weather and climate prediction, 
which I believe will become a routine aspect of weather prediction in the future. The limit 
between weather and climate prediction is becoming more and more diffuse and in the final 
part of this article I will outline the way I think development may proceed in the future. 

1. Introduction 

There are few individuals who have had a larger 
influence on the development of meteorology and 
atmospheric science than Carl Gustaf Rossby. As 
is abundantly demonstrated in his monumental 
review on current problems in meteorology for 
the Swedish Natural Research Council (Rossby, 
1957), his grasp on the key issues and his insight 
into the fundamentals of physics, dynamics and 
chemistry of the atmosphere were quite extraord­
inary not least in the retrospective of the actual 
developments during the last 40 years. Rossby was 
one of the principal initiators of numerical weather 
prediction (NWP) and of the establishment of 
NWP as a major tool for weather forecasting by 
the meteorological services. 

Tellus 51A-B (1999), 13-32 

Rossby realized very early the importance of 
numerical weather prediction and was instru­
mental to start the very first experiments at the 
Institute for Advanced Studies in Princeton in the 
late 1940s. When he returned to Sweden after 
the years in United States, he established 
the International Meteorological Institute in 
Stockholm and set up a group of highly talented 
young scientists. In a short time the institute 
became the leading centre for numerical weather 
prediction in the world (Wiin-Nielsen, 1990; Bolin, 
1999), and practically all leading meteorologists 
visited for a shorter or longer period of time 
Rossby's Institute in Stockholm. 

From an exclusive research activity at a few 
leading institutes around the world in the 1950s, 
numerical weather prediction is today a routine 








































