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C A M S  u s e  o f  r e a l - t i m e  o b s e r v a t i o n s
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T h e  4 6 R 1  e - s u i t e  v a l i d a t i o n  r e p o r t

http://doi.org/10.24380/fcwq-yp50 

e-suite = candidate analysis system to 
replace the current CAMS operational 
system

Last upgrade: July 2019

60L -> 137L

Criteria for upgrade advice:

On average, the e-suite should 
perform equally well or better
within uncertainties (bias, rms, 
correlation)

For specific cases, there should not 
be a major deterioration of the 
validation results 
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T h e  4 6 R 1  e - s u i t e  v a l i d a t i o n  r e p o r t

CO comparisons 
against TCCON 
for 2017

o-suite, 60L

e-suite, 137L
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T h e  4 6 R 1  e - s u i t e  v a l i d a t i o n  r e p o r t

Pronounced bias peak 
around 20 hPa
But also improvements in 
upper stratosphere

Stratospheric ozone  
comparisons against 
ACE-FTS 

o-suite

e-suite

July 2019 upgrade of CAMS-global
60 layers -> 137 layers
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R e g i o n a l  A Q  f o r e c a s t s :  E v a l u a t i o n  a b o v e  t h e  s u r f a c e

Evaluation of CAMS European forecasts in 
boundary layer and free troposphere

• AERONET - Aerosol optical depth

• EARLINET Lidar - Aerosol profiles

• Ozone sonde - Ozone profiles

• IAGOS O3 and CO - Aircraft decent, ascent

• MAX-DOAS - NO2 column in troposphere (boundary layer)

• Satellite NO2 (GOME-2), CO (MOPITT)

• High-altitude AIRBASE - Ozone in-situ

• GAW stations - Ozone and CO in-situ
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R e g i o n a l  A Q  f o r e c a s t s :  E v a l u a t i o n  a b o v e  t h e  s u r f a c e

MAX-DOAS diurnal cycle

CAMS-regionalCAMS-global

MOPITT CO High-altitude ozone observations

Satellite NO2 
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C A M S  r e a c t i v e  g a s  +  a e r o s o l  r e a n a l y s i s

AERONET - Aerosol Optical Depth

Ozone sonde - free troposphere

Inness et al, ACP (2019) 

mid-latitude

arctic
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C A M S  g r e e n h o u s e  g a s  r e a n a l y s i s ,  C O 2  a n d  C H 4

Methane2003 - 2010
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C a s e  s t u d i e s :  d u s t  a n d  s m o k e  o v e r  N - W  E u r o p e

15-17 October 2017

Sahara dust

combined with

fires in 
Portugal-Spain

IASI CO observations

CAMS-global 

-> Case study report available on CAMS website

Ophelia
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A u t o m a t e d  v e r i f i c a t i o n  - v a l i d a t i o n  s e r v e r

https://global-evaluation.atmosphere.copernicus.eu/
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H e a d l i n e  s c o r e  d e v e l o p m e n t s

Michael Schulz (METNO) 

Headline scores: a few key scores to monitor the progress of CAMS with time 

MetNo partner developed headline score for high aerosol concentration events
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C o m p a r i s o n s  w i t h  S e n t i n e l - 5 P  T R O P O M I

John Douros (KNMI) 

TROPOMI
July 2018

CAMS-reg
July 2018

TROPOMI
15 Feb 2019

CAMS-reg
15 Feb 2019

NO2
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C A M S  v a l i d a t i o n  s u m m a r y

CAMS a-posteriori validation effort:

Provide information on the quality of the CAMS service products to the users

Team with strong links to “in-situ” observations, and some “distance” from 
ECMWF team and model developers (independent assessment)

Evaluation of

• CAMS-global analyses and forecasts

• CAMS-global upgrades

• CAMS-global reanalysis

• Contributions to evaluation of CAMS-regional 
above surface, consistency CAMS-global and CAMS-regional

Validation server: global-evaluation.atmosphere.copernicus.eu

All validation reports available at atmosphere.copernicus.eu

http://global-evaluation.atmosphere.copernicus.eu
http://atmosphere.copernicus.eu
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T h e  C A M S  v a l i d a t i o n  t e a m

Persons involved in CAMS validation

S. Basart (BSC), Y. Bennouna (CNRS-LA), A. Benedictow (MetNo), 
A. Blechschmidt (IUP-UB), S. Chabrillat (BIRA-IASB), Y. Christophe (BIRA-IASB), 
J. Claas (KNMI), H. Clark (CNRS-LA), E. Cuevas (AEMET), J. Douros (KNMI), 
H. Flentje (DWD), K. M. Hansen (AU), U. Im (AU),
J. Griesfeller (MetNo), J. Kapsomenakis (AA), E. Katragkou (AUTH), 
B. Langerock (BIRA-IASB), S. Niemeijer (S&T), M. Ramonet (CEA-LSCE),
M. Razinger (ECMWF), A. Richter (IUP-UB), M. Schulz (MetNo), 
N. Sudarchikova (MPG), W. Thomas (DWD), V. Thouret (CNRS-LA), 
M. Vrekoussis (AA), A. Wagner (MPG), Y. Wang (MPG), 
T. Warneke (UBC), C. Zerefos (AA)

Many thanks to all the groups providing (real-time) measurements 
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T h e  e v a l u a t i o n  o f  t h e  g l o b a l  N R T  s y s t e m

Reanalysis:
satellite
observations 
used
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T h e  e v a l u a t i o n  o f  t h e  g l o b a l  N R T  s y s t e m

Global CAMS forecast validation report: 

Published every 3 months

Last available report MAM 2018 
(published October 2018) 

Why 3-monthly ?

The CAMS analysis/forecast system is evolving, 
about 2 updates / yr

Up-to-date validation results  

Approach

Compare o-suite and control run against 
independent observations


