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The idea to predict the weather using the fundamental physical equations was first 
proposed by Wilhelm Bjerknes in 1904. While the problem was straightforward in principle 
the complexity was overwhelming and any practical solution did not become feasible until 
the advent of the electronic computer in the 1950’s. But computational speeds of the first 
computers were in retrospective very poor and the early models had to be very simple. The 
first weather model was based on the conservation of vorticity and could at best predict the 
changes in the large-scale atmospheric circulation at middle latitudes a day or so in advance. 
A weather prediction is an initial value problem. A consequence is that the quality of a 
forecast depends on the accuracy of the initial state. As weather systems move with 
considerable speed an extended forecast requires observations for a large area and for 
forecasts of more than a week global observations are essentially required. 
 From the late 1970’s a rapid process of development took place leading to a remarkable 
improvement in computerized weather prediction generally called “numerical weather 
prediction”. The development was and still is driven by the relentless increase in 
computational speed and capacity allowing increasingly more detailed calculations. Likewise 
the quality of predictions requires accurate observations throughout the depth and width of 
the atmosphere and the surface of the Earth. Here satellite based observing systems have 
had a decisive influence. The impact of the satellite information can be seen in the forecast 
skill that nowadays is the same for both Hemispheres. 
In order to better estimate the error evolution of the predictions so called ensemble 
integrations have been developed where a large number of predictions are carried out from 
slightly different initial states. Such ensemble forecasts are used for risk assessment of severe 
weather as well as estimating the predictability of individual forecasts. 
The lecture will include an overview of numerical weather prediction, the background, the 
present state and its possible development as well as the importance of weather models for 
climate studies. 


