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The story of early 

Numerical Weather 

Prediction or 

Hydrodynamical Weather 

Forecasts in  

the US and Sweden 
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Summer 1903 was cold, rainy and  

stormy in northern Europe  

At this time Sweden was the only  

country in north-western Europe  

that did not issue gale warnings 

One of the families who sat through this 

awful summer in the archipelago of Stockholm 

was professor Vilhelm Bjerknes and his family. 
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Professor Vilhelm Bjerknes 
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In a speech to the Swedish 

Physics Society 24 October 1903 

Bjerknes suggested that weather 

forecasting should be seen as a  

physical-mathematical task and 

not an empirical-statistical 
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Lewis F. 

Richardson 

took Bjerknes’ 

words ad  

notam and set  

out to calculate 

the weather 

But the experiment 

failed for three reasons 
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To illustrate the equivalence between analytical  

and numerical solutions Richardson designed a  

simplified atmosphere  

…but the patterns 

moved westward!! 

But the results was 

correct: westward 

motion of barotropic 

planetary waves! 
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64 000 mathematicians would be needed! 

That would be no problem in 50 years time! 
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Richardson selected 

the weather situation 

20 May 1910 due to 

its rich observational 

coverage, also in the 

vertical. 
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The original data contained too much noise and set 

off gravity waves which disturbed the calculations 

(Peter Lynch’s analysis and smoothing) 

-But why 20 

May 1910?? 
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The 20 May 1910 the earth passed through the tail 

of Halley’s comet (photo is taken one week earlier) 

…so the scientific world made numerous aerological soundings to find 

out if the comet’s tail had caused any “global environmental change” 
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Vladimir Zworykin 1889-1982 

Father of the TV 

John von Neumann 1903-57 

Father of the computer 

The true fathers of numerical weather prediction? 
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+ 

Von Neumann and 

Zworykin wanted to 

united the TV and the 

computer into 
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The first Numerical Weather Prediction experiment 

was conducted in Maryland in the US in 1950 



The (large) computational area 



5 January 1949 03 UTC 

6 January 1949 03 UTC 

Forecast + 24 h 

The first NWP 
(not real time) 
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The 1954 start  
of operational  

Numerical Weather Prediction 

in  

Sweden (but not only by Swedes)  
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Why in Sweden? 
 

-C. G. Rossby back from the US 1947 
(home-longing, management and politics) 

 

-Swedish state-of-art computers  
(BARK 1950, BESK 1953) 

 

-International support 
(from the US and Belgium) 

 

5/31/2016 17 



NWP lecture 20 April 2016                                     

Anders Persson, Uppsala 

1950 BARK= 

Binary  

Automatic  

Relay Calculator 
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1953 
BESK= 

Binary  

Electronic 

Sequence  

Calculator 
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BESK  

In 1953 the world’s 

“best” computer 

Electrostatic drum memory 

“Williams tube” memory 

Control desk 

Arithmetic unit 
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The International Meteorological Institute 

 

 

 

 

 

 

 

 

 

 

 

 

Rossby wanted, like V. Bjerknes after WWI, to play an 

international role in the political reconstruction after WWII 

 

 

Eady 

UK 

V. Mieghem 

BE 

Rossby 

SE 

Steyer 

GE 

Hubert 

US 

Vuorela 

FI 
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In Stockholm tendency calculations were carried out, 

first by hand in 1952, later on BESK in 1953 

 

 

 

 

 

 

 

 

 

 

 

 

The Swedish tabloid “Expressen” published the results 

almost a year before “Tellus” (forecast left, analysis right) 
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+24 h baro- 

tropic forecast 3 January 1954 00 UTC 

2 January 

1954 00 UTC 

Barotropic re-run of the “tree-feller”  

storm the 2-3 January 1954  
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First real time NWP in late September 1954 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Not quite the 72 hour computational area  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

72 hour verification area  
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-Professor  

Dahlqvist, 

when is  

Spring coming? 

From the operational period Dec 1954-May 1955 
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-Tomorrow at 2 pm! 

+72 hours 
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…and Spring came! 
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From wheat to bread!  

Bert Bolin shows automated 500 mb forecasts for Ragnar 

Fjørtoft (Norway) and George Corby (UK) around 1956 
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Why Sweden succeeded: 
 

-C. G. Rossby back from the USA 1947 

-Swedish state-of-art computers  

-International support  
 

-Choice of barotropic model (skilful and 

providing operational experience) 

-Efficient automatic analysis system 

(Bergthorsson-Döös, 1955) 

-Not too small NWP area (but not too big 

either, avoiding retrogression of the planetary waves!) 
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END 


