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The story of early 

Numerical Weather 

Prediction or 

Hydrodynamical Weather 

Forecasts at  

the Met Office, UK 
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Meteorological Application, 

2005, pp. 381-413  
WEATHER November 2004 



NWP lecture 20 April 2016                                     

Anders Persson, Uppsala 5/31/2016 3 

 British NWP had an early and 

promising start 

 

Computer projects – and computers  
 

 Teddington 1945  Visit by John Sawyer 

    and Charles Durst in 1948 

 Manchester 1947 

 Cambridge  1949 
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A working group formed in May 1948 
 

 George C. Mc Vittie, Met Office 

 Charles S. Durst, Met Office 

 Reginald C. Sutcliffe, Met Office 

 Eric T. Eady, Imperial College 

 
 

But nothing really happened until Fred 

Bushby came on the scene in 1951 
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The men behind the “Bushby-Sawyer model” 

Outstanding entrepreneur                    Outstanding scientist 

Fred Bushby 1924-2004     John S. Saywer  1916-2000 



But then we have all the papers by  

Bushby and Hinds 

Bushby and Whitlam 

Bushby and Huckle 

Benwell and Timpson 
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Mavis Hinds 1929-2009 
 

Happy to work with computers dealing with 

weather: “I wouldn’t been interested in 

Income Tax computers!” 

 

Vera May Huckle 

Claire Jo Whitlam 

Margaret Timpson 

Those were the Met Office NWP women 



-We want to 

forecast rain! 
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. . .which can only  

be done by  

baroclinic models 
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    The choice of model resolution and area 
 

Sparse computer resources → the forecasts had to be run on a limited 

area with constant boundaries. Two choices: 

 

• A simple barotropic model 

with a coarse grid                 

resolution (736 to 300+ km) 

over a large area 
 

• A more complex baroclinic 

model with a higher grid 

resolution (260 km) over a 

smaller area 



Baroclinic or barotropic model? 
 

…yes, but the  

large scale motion  

can kinematically  

be described by a  

barotropic  

model 

The atmospheric  

motions are  

driven by  

thermal  

processes  

as reflected in  

baroclinic  

developments 

R. C. Sutcliffe C. G. Rossby 
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Phase speeds c according to Rossby’s wave equation 

day
L

Uc /10
4 2

2






The wave equation is dispersive and gives rise to 

“downstream development” by the “group velocity” 

day
L

Ucg /30
4 2

2






propagating e.g. constant boundary values rapidly into 

the forecast heart land 
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An inconvenient truth? 
The choice of model was not a matter of convenience, but 

of necessity because of the group velocity 

 

 

 

 

 

 

 

The modulated pattern move with a different speed 

than each of the superimposed wave patterns 
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The modulated electromagnetic wave can be 

decomposed into a sum of non-modulated waves of 

different wavelengths and phase speeds 

Group velocity is a British invention 

Lord Rayleigh 

1842-1919 

Shorter faster waves 

Longer slower waves 



Group velocity in water surface waves 

Energy propagation 

Phase speed 
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Group velocity in the atmosphere 
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Phase speed 
Energy propagation 

Time  
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N-ly 
wind 

S-ly 
wind 

Trough 
≈10°/day 
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Typical phase 
speed 10°/day 
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Energy propagation 

30°/day 
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What is going on physically?  

From Hoskins, James and White (1983)  

The kinetic energy from an upstream 

baroclinic development is, by the 

upper tropospheric flow, transported 

downstream to the next cyclone 
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What is going on physically?  

By inserting a “wall” the 

variation of this energy 

transport is lost 



The area used for 

the ENIAC 

calculations 1950 
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This was not a choice of 

convenience, as the British thought, 

but out of necessity, as the 

Americans and Swedes realized 
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The typical 

“group velocity” 

is about the same 

us the upper-

tropospheric flow 

The area used by Rossby’s Stockholm group 

The area used by Bracknell 

The effects of the 

constant boundaries 

should not reach the 

forecast heart land 
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A +24 hour forecast 27 January 1952 15 UTC 

Boundary  

errors and  

numerical  

instability 

The 2 h time step on 

260 km grid violates 

the CFL condition 
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The late 1950’s was a time of problems and 

frustration in the world wide NWP community: 
 

1. Britain: Problems with error propagation from the 

western boundary into the heart of the forecast area 

 

2. The US: Problems with retrogression of the planetary 

waves in their hemispheric barotropic model 

 

3. Sweden: Problems to extend the 1-parameter barotropic 

model into a 2-parameter baroclinic model 



NWP lecture 20 April 2016                                     

Anders Persson, Uppsala 5/31/2016 24 

A turn of the tide 1960-65 
 

Computer upgrades in 1959 (Meteor) and 1965 (Comet) 

 

Extension to the whole hemisphere made problems disappear 

 

John Mason became Director of the Met Office in October 1965  

 

John Mason initiated full scale operational 

forecasting, preceded by a press conference 

2 November 1965, something that the Met 

Office had “never done before”. 
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Only in 1965 did the UKMO go operational with NWP after 

a personal intervention by the new Director General John Mason 

Oh dear... 

Dear members of the 

press, radio and TV... 
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And soon the UK Met Office became one of the leading NWP centres 

Golding, 2007 
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Thank you 


