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A brief history of atmospheric reanalysis productions 

at ECMWF

European Centre for Medium-Range 

Weather Forecasts

1990 2000 2010

FGGE ERA-15 ERA-40

Atmosphere/land Atmosphere/land/waves

• The FGGE analyses provided the first 

global atmospheric dataset for scientific 

research

• Numerous seminal studies on atmospheric 

circulation

• Many case studies performed at ECMWF

• FGGE = First GARP Global Experiment

• GARP = Global Atmospheric Research 

Program Kanamitsu 1980 Julian 1980

ERA-Interim ERA5

Dick Dee 2016



ECMWF Council decisions 1991 - 1992

91.30 approved in principle a proposal from the Centre to re-analyse 15 years of archive data, to 

generate a data set suitable for studies of climate change. In the first instance, funding would be sought 

through the environment programme of the European Community. To the extent that this approach was 

unsuccessful, the project could be submitted to Council for consideration as an optional project;

92.4 requested the Director to explore the possibility of funding, and the provision of computer 

resources, for the re-analysis project, from sources outside the Centre;

No EC framework programme support – there was considerable skepticism in the climate community; 

NWP re-analyses are best ephemeral; we can always “knock off” analysis any time we need one ……. 

92.46 in relation to the Re-analysis Project:

i. adopted a supplementary Budget 1992 for the financing of the upgrade of the computer 

equipment for the Re-analysis Project;

ii. waived for the required amount of £250,000 the provision of Article 39 of the Financial 

Regulations regarding the return of budgetary surplus to the Member States;

iii. approved the provision of £64,500 to be funded out of the budgets for the years 1993 to 1995 for 

appointment of a consultant team leader for the project;

iv. waived the limitation of two years‟ maximum employment for consultants employed on the Re 

analysis Project;



ERA-15 Angels and mustard seeds

Larry Gates

PCMDI

Ib Troen

EU Commission
Jagadish Shukla

COLA 

David Blaskovich

Cray Research

December 1992 - ECMWF Council

decides to commit resources

to ERA-15 



• ERA-15:  Reanalysis data for       

1979 - 1993

• Designed for climate studies

• Using observations from 

operational archive + FGGE, 

COADS, TOGA COARE, …

• Major contributions from US, 

Japan, EU and ECMWF 

member states

Roy Jenne

NCAR

Rick Anthes

NCAR & UCAR

Gibson, Kallberg, Uppala,

Hernandez, Nomura and Serrano



Adrian Simmons at ECMWF

1978 – Head of Numerical Aspects section

1992 - Head of the Model Division

1995 – Head of the Data Division comprising

i. Data Assimilation

ii. Satellite data

iii. Predictability and Diagnostics

iv. Seasonal Prediction

v. Re-analysis (quid pro quo/blackmail)

vi. Moon-lighting on Methane oxidation parametrization

70% of the Research Department 

2007 – resigned from the

Head of the Data Division!

2011 – retired!

2017 - ?



Abisko 1997

FGGE analyses (1978/79)

ERA-15 (1979/93) - getting started

Re-analysis - acceptance by the

European Community and ERA-40 funded 
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8EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS

19901980 2000 2010

FGGE ERA-15 ERA-40

Atmosphere/land Atmosphere/land/waves

• ERA-40:  Reanalysis 

data for 1957-2002

• Includes ocean wave 

height analyses

• Use of level-1b 

satellite radiances

• Improved SST and sea-

ice data

ERA5ERA-Interim

Dick Dee 2016



A brief history of atmospheric reanalysis productions 

at ECMWF

9EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS

19901980 2000 2010

FGGE ERA-15 ERA-40

Atmosphere/land Atmosphere/land/waves

• ERA-Interim:  Data from 1979 onward

• Continuously updated close to real 

time

• 4D-Variational data assimilation

• Improved use of satellite data

• Increasingly important for ECMWF 

research and operations

• ERA-Interim has a major role in 

Copernicus Services development

ERA-Interim ERA5

Dick Dee 2016



ERA5:  The latest ECMWF reanalysis is now in 

production

10EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS

• Atmosphere/land/wave parameters

• 31 km global resolution, 137 levels

• Hourly output from 1979 onward

• Based on IFS Cy41r2 (March 2016)

• Using improved input observations

• Ensemble data assimilation

• Providing uncertainty estimates

Public release plan:

Nov 2016 Test data (Jan-Feb 2016)

Apr 2017 Hourly data from 2010 - 2016

May 2017 Daily updates at short delay

Apr 2018 Complete from 1979 onward
ERA5 hourly temperatures for January 2016

Dick Dee 2016



 Research

 Evaluation of the long-term performance of the forecasting system

 Ensemble products – probabilities, indices, reliability estimates

 Long-term predictions/simulations - climatology for calculating 

anomalies

 Extreme indices

 Operational commercial applications

 Climate research and assessment 

Re-analysis applications



Use of reanalysis for scientific research

European Centre for Medium-Range 

Weather Forecasts

Currently 180 

new citations 

each month 

Dick Dee 2016



17 September 1991

A high resolution 

analysis and 

forecasting system at 

T213 31 levels was 

put into operations 

as cycle 39.

Simmons exonerates Burridge



CRU/Hadley Centrehttp:///www.cru.uea.ac.uk/cru/info/warming

Trends and interannual

variability

ERA-40

Adrian Simmons, 2002



Adrian Simmons, 2004



Adrian Simmons, 2004



AJS and Climate applications

 Simmons et al 2004: Comparison of trends and low-frequency variability in CRU, 

ERA-40, and NCEP/NCAR analyses of surface air temperature. Journal of 

Geophysical Research, 109, D24.

 Simmons et al 2010: Low-frequency variations in surface atmospheric humidity, 

temperature, and precipitation: Inferences from reanalyses and monthly gridded 

observational data sets. Journal of Geophysical Research, 115, D01110.

 Simmons et al 2014: Estimating low-frequency variability and trends in 

atmospheric temperature using ERA-Interim. Quarterly Journal of the Royal 

Meteorological Society, 140, 679.

 Simmons et al 2014: Arctic warming in ERA-Interim and other analyses. Quarterly 

Journal of the Royal Meteorological Society, 141, 689.

 Simmons et al 2017: A reassessment of temperature variations and trends from 

global reanalyses and monthly surface climatological datasets. Quarterly Journal 

of the Royal Meteorological Society, 143, 702.



climate.copernicus.eu



WORLD

METEOROLOGICAL

ORGANISATION

2017 is set to be in the three hottest years,

with record-breaking extreme weather



Climate

Change

R e a n a l y s e s P r o d u c e d  a t  E C M W F

A2) 1994 - 1996
ERA-15

1) 1979 - 1981
FGGE

3) 2001 - 2003
ERA-40

4) 2006 - …
ERA-Interim

5) 2016 - …
ERA5

Atmosphere/land                                    including ocean waves

2006
ORAS3

2010 - … 
ORAS4

2016 - … 
ORAS5

Ocean                                                       including sea ice

Towards a coupled earth system 

Centennial                                       Coupled

2013 - 2015 
ERA-20CM/20C

2016 
CERA-20C

2017 
CERA-SAT

2012
ERA-Int/Land

2014
ERA-20C/Land

Enhanced land

2018 - …
ERA5L

2008 - 2009
GEMS

2010 - 2011
MACC

2017 - …
CAMS

Atmospheric composition

Credit: Hans Hersbach



Adrian Simmons on the 

25th Anniversary of ECMWF Reanalysis

One of Adrian’s greatest achievements

Through his efforts, management, research output and 

advocacy, NWP reanalysis has matured to become an 

operational activity at ECMWF with ECMWF’s reanalyses 

being the cornerstone of the

Copernicus Climate Change Service (C3S) 






