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Climate
Change

W h a t ’ s  t h e  s e r v i c e  a b o u t ?

• Operational production of a regional reanalysis (RRA) 
for Europe in near real-time

• Long series of freely available RRA
– Starting 1961 with a horizontal resolution of 11km (available)
– From the early 1980 with a horizontal resolution of 5.5km 

(under development)

• User support and guidance



Climate
Change

C o p e r n i c u s / C 3 S

• Copernicus is the European Union’s earth observation program
(http://www.copernicus.eu/)

• Copernicus Climate Change Services (C3S) 
(http://climate.copernicus.eu/)

http://www.copernicus.eu/
http://climate.copernicus.eu/
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Change

S e r v i c e  f a c t s

• Copernicus regional reanalysis for Europe
The service is part of the Copernicus Climate Change 
Services (C3S_322_Lot1).

• The service lifetime is 4 years.
• Onset was on 1/9/2017.
• The service is operated by
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T i m e  l i n e  o f  s e r v i c e  a n d  s y s t e m  d e t a i l s

2017 2018

UERRA system in near real time 

(11km resolution)

2019 2020 2021

New system in operational mode 

(5.5km resolution)

Development of the new system

EDA system (10 members at 11km 

resolution)

• 11 km (565x565 grid points), 65 levels

• Surface downscaling analysis at 5.5 km 

(MESCAN-SURFEX)

• Start in 1961 and operational since 2/2018

• 5.5 km (1100x1050 grid points), 106 levels

• Surface analysis at 5.5 km – no downscale

• Plus 10 ensemble members at 11km

• Will start in the early 1980s



Climate
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O b j e c t i v e s  o f  t h e  s e r v i c e

• Operational production of the RRA for Europe in near real-time
• Develop an enhanced system which should provide data from the 

early 80’s
In addition, an ensemble at lower resolution

• A comprehensive set of output parameters and ECVs for upper 
air, surface and soil

• Collaboration and coordination with other reanalysis activities, 
e.g. Arctic reanalysis (C3S_322_Lot2) and ERA5 (ECMWF)

• User guidance and support
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T h e  p r e - o p e r a t i o n a l  F P 7  p r o j e c t

• UERRA: Uncertainties in Ensembles
of Regional ReAnalysis

• 12 European partners

• Three different RRA plus ensembles

• UERRA-HARMONIE and MESCAN-SURFEX data was produced for 
1961-2015 and it is available through this Copernicus service.

www.uerra.eu

http://www.eurra.eu/


Climate
Change • UERRA system

– HARMONIE cycle 38h1, ALADIN 
physics

– ERA40/ERA-interim as lateral 
boundary

– Assimilation of conventional 
observations

– 4 cycles per day, forecast 
lengths 6h and 30h

– 11km resolution (565x565) and 
65 vertical levels

• MESCAN-SURFEX
– Optimal interpolation (OI)
– 5.5km resolution

T h e  s y s t e m
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D a t a  a c c e s s  – M A R S  

• All data is freely 

available!

(1961- July 2018)

• All you need is to 

register!

• UERRA data

480 TB

http://apps.ecmwf.int/

http://apps.ecmwf.int/
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D a t a  a c c e s s  – C D S  

Soon, data will be 
available via Copernicus 
Climate Data Store (CDS)



Climate
Change • Contact

copernicus-support@ecmwf.int

• User guide

• Homepage
https://climate.copernicus.eu/regio
nal-reanalysis-europe

• Git server with example scripts 
https://git.smhi.se/C3S_322_Lot1/C
3S_322_Lot1_user_examples

• Training material will be produced 
for Copernicus user learning 
services.

U s e r  s u p p o r t

mailto:copernicus-support@ecmwf.int
https://climate.copernicus.eu/regional-reanalysis-europe
https://git.smhi.se/C3S_322_Lot1/C3S_322_Lot1_user_examples
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S u m m a r y

• The service offers:
– Based on the RRA from the FP7 

UERRA project, hourly data at 
11km/5.5km resolution from 
1961 to near real time for 
Europe

– A comprehensive set of output 
parameters for the surface,  the 
upper air, and the soil

– User guidance and support
(copernicus-support@ecmwf.int)

mailto:copernicus-support@ecmwf.int
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M o d e l  s y s t e m s :  c o m m o n  b a s e

• HARMONIE-ALADIN system
• 3D-VAR data assimilation
• Large scale constraint (Jk)
• Incremental digital filter 

initialization 



Climate
Change UERRA system

• 11 km (565x565 grid points)

• 65 levels (10hPa)
• Surface downscaling 

analysis 5.5 km (MESCAN)

New system

• 5.5 km (~1100x1050 grid 
points)

• ~100 levels (1hPa)
• Surface analysis at 5.5 km as 

part of the system
• Plus 10 ensemble members 

at 11km and coupling to 
data assimilation

M o d e l s y s t e m s :  d i f f e r e n c e s
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M o d e l  s y s t e m s :  d i f f e r e n c e s

UERRA system New system
HARMONIE cycle 38h1
(ALADIN physics)

HARMONIE cycle 40.1h/42
(ALADIN physics)

SURFEX 7.3 SURFEX 7.3 with updates or 
SURFEX 8.0

ERA40 and ERA-interim as LBC ERA5 as LBC

4 cycles per day 8 cycles per day

No satellite data Satellite radiances, e.g. IASI, 
SEVERI, MSU, AMSU

---
Usage of ERA5 ODB files, e.g. 
blacklisting information

--- More obs-data, e.g. GBGNSS
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C h a l l e n g e s  f o r  o p e r a t i o n a l  p r o d u c t i o n

• More automatization, e.g.
– Checks of input data (LBC and observations)
– Checks of output data (number of files, quality controls, etc.)
– Automatic job submission
– Notifications via mail in case of abnormality

• Continual quality control
– Monthly quality checks, e.g. visual check of verification scores, 

observation usage, bias corrections, etc.
– Team of 3-4 people will be involved in checks and production
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T o t a l  H P C  n e e d s

• UERRA system           8 MSBU

• PRECISE system 626 MSBU

• Ensembles 286 MSBU

---------------------------------------------------

Total 920 MSBU  ==> ~700.000 Euro

(~57 M core hours)

• Testing/developing 100 MSBU

• Spin-up periods 36 MSBU
In-kind contribution


