
December 11, 2017

Adrian’s contribution to data assimilation

Florence Rabier, ECMWF



Adrian’s early involvement in Data Assimilation

• When head of Numerical and Dynamical Aspects section and then 

• head of Model division (1978-1995)



• Main scientific rationale was development of 

variational data assimilation

•

• Benefits: use of satellite data, analysis of large scale 

flow, consistency of initial conditions with model 

dynamics and physics

• Link between model development and data 

assimilation through coding TL/AD

Adrian’s early involvement in Data Assimilation



4D-Var

Find the model trajectory that best fits the available observations
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• Adrian in jury of PhD on variational assimilation in the context of baroclinic waves (1992)

• Used Simmons

• and Hoskins 1978, 

• life cycle of a

• baroclinic wave

• Simulated observations

• 24-hour 4D-Var 

Adrian’s early involvement in Data Assimilation



• Link between atmospheric dynamics and data assimilation

• In meantime, coding of TL and AD ongoing 

Adrian’s early involvement in Data Assimilation



Adrian’s full involvement in data assimilation

• Head of Data division from 1995 to 2007

• Implementation of 3D then 4D-Var

• Took major leading role in both implementations

• Lots of hard technical work, major focus on a common goal

•



Focus on 4D-Var implementation 

• Initial results 

• With 

• 6-Hour period

• 4 outer-loops of 4D-Var



Focus on 4D-Var implementation 

• Initialisation issues 

• and 

• tropical performance



Focus on 4D-Var implementation 

• Initialisation issues

•

• and 

• tropical performance



Focus on 4D-Var implementation 

• Compromises in 

– assimilation length, 

– resolution, 

– number of updates, 

– physics…

• and positive scores
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Focus on 4D Var implementation 

• The untold story…

• Problem with bias correction for satellite data

• Bad couple of weeks for scores over Europe

• SAC: maybe we should delay implementation 

• And Adrian, always calm and supportive



4D-Var implemented 
25 November 1997

Who officially signed?

F. Rabier

P. Undén

A. Simmons

W. Zwieflhofer 

H. Böttger

A. Hollingsworth

M. Capaldo

J. Hennessy  
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And many others!

P. Courtier

J-N. Thépaut

J. Pailleux

D. Burridge

J. Eyre

E. Andersson

M. Fisher

J. Haseler

M. Hamrud

L. Isaksen

H. Järvinen

E. Klinker

F. Lalaurette

J-F. Mahfouf

M. Miller

O. Pesonen

S. Saarinen

C. Temperton

D. Vasiljević

T. McNally

G. Kelly

F. Bouttier …



Main actors



It took 3 heads of Data Assimilation Section

• Pictures 



And an impressive management chain
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• Many other improvements while head of data division

• 12 hour 4D-Var 

• Use of raw radiances 

• Wavelet Jb

• Implementation of variational QC

First use of SSM/I data (from cloudy/rainy situations), a very early precursor to All-sky 

assimilation

•

First use of ODB .. Heavy investment in the development of a technical tool 

First use of hyper-spectral IR (AIRS)



Other achievements

• Fastest ever implementation of a new satellite..NOAA-16 operational at ECMWF 6 weeks 

after launch!

First adaptive VARBC bias correction 

• Adrian was personally involved in a fix to constrain humidity increments above the tropopause.

• And of course re-analysis…



Adrian’s legacy 

• He invented the famous figure (QJRMS, 2002)



Adrian’s legacy 

• … and he made the curves go up! 



And finally

• Thank you for support and advice 

while implementing 4D-Var

• On behalf of ECMWF, 

• thank you for everything 
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