
What has ECMWF done for us?

David Burridge (ghost of the past)

 Inspired by Monty Python’s sketch “What have the Romans done from us”?

 REG: All right, but apart from the sanitation, the medicine, education, wine, 
public order, irrigation, roads, a fresh water system, and public health, what have 
the Romans ever done for us? 

 XERXES: Brought peace.

 REG: Oh. Peace? Shut up!  



The “Story” of the Centre has been told in …

and in The ECMWF 40th

Anniversary presentation

“The Origin and early 

days of the ECMWF”

by Lennart Bengtsson

 Coals to Newcastle

Wood to the forest

Water to the river



Our fathers fathers/heroes
Vilhelm Bjerknes laid out the principles of NWP in 1904 

L F Richardson’s 1922 book “WEATHER PREDICTION BY NUMERICAL PROCESS”

contains his first integration which was contaminated by large amplitude

gravity waves but this showed the way

Charney, Fjörtoft and von Neumann (1950):

Numerical integration of the barotropic vorticity 

equation Tellus, 2, 237-254;

1954 – NWP operational (for two weeks) in Sweden

In addition to his underpinning contributions to dynamics and weather prediction,

C.G. Rossby anticipated the establishment of a Centre like ECMWF



Our fathers/heroes

Norman Phillips (1956)  – The first general circulation 

experiment

Joe Smagorinsky (1963) – Hemispheric primitive-equation 

general circulation model (hydrostatic)

Yale Mintz (1965) – Global primitive-equation model

Syukuro Manabe et al. (1965) – Inclusion of moist processes

Kiku Miyakoda et al. (1972) – Hemispheric medium-range 

forecasts

Contribution of GFDL



1 November 1975



Time stepping?

Time filtering?

Conservation (laws)

Mass; energy;

potential enstrophy

……?

Boundary conditions?

Resolution?

Aliasing?

Tower of Babel - Pieter Brueghel the Elder

The first model?

http://en.wikipedia.org/wiki/Pieter_Brueghel_the_Elder


Inspiration for the first models and data assimilation system

Lev

Gandin

Akio Arakawa: c-grid

Andre Robert: Implicit time-stepping – Gravity Waves

Spectral

representation

Optimum interpolation

Bennert Machenhauer: Non-linear normal mode initialization



The First Generation Forecasting Systems

N48 grid point model

T63 spectral model

ECMWF parametrization

Optimum Interpolation

Non-linear normal mode

initialization

A step change in global

numerical weather prediction

achieved in under four years with help

from visitors and other institutions



1/5/1979 – 31/3/1982

Prince Charles

opens the Centre

15/6/1979

“Second Coming”

Head of Research

“Use of Satellite 

Observations in 

NWP”



Second Generation - Integrated Forecasting System

1DVar (ipod)

IFS

Variational Data Assimilation

3DVar (iphone)

4DVar (ipad)

Use of satellite radiances

The Verne Suomi approach

To unscramble an egg

“feed it to chickens”

Radiances

“Model”

Temperatures



Edward Lorenz – understanding predictability

1917 - 2008
Lorenz’s strange attractor –

motivation for the development of

Ensemble Prediction Systems

A frequent visitor scientist

Who also loved gossip 





The multi-model 

approach has 

again been 

extended

Narrowing the

scenarios

Ensemble mean

ECWMF Golf Society 

applications



Reanalysis FGGE analyses (1978/79)

ERA 15 (1979/93) - getting started

Abisko 1997

ERA 40 - acceptance by the

European Community

Data handling/archives



Project Objectives

The EU-funded GEMS project has 

developed comprehensive data 

analysis and modelling systems for 

monitoring the global distributions 

of atmospheric constituents 

important for climate, air quality 

and UV radiation, with a focus on 

Europe.  The project concluded on 

31 May 2009. Operation and 

improvement of the systems 

developed during GEMS is 

continuing in a new EU-funded 

Copernicus Atmospheric Monitoring 

Service (CAMS)

Tony Hollingsworth



 What has ECMWF done

for Europe and the rest of 

the world for that matter:

The best global weather 

predictions,

Ocean wave predictions,

Monthly forecasts,

Seasonal forecasts

Operational services

Research support

IFS

Climate services

Computing

…………….



Celebrating CY43r1

November 2016

Good luck with 

the New Strategy

David Burridge


