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• Highlights of the past year

• CAMS in action: helping with 

COVID-19 research 

• CAMS 2.0: Towards observations-

based emissions
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C A M S :  A  Y E A R  I N  A  N U T S H E L L

Q1 2021: >20000 registered users, 2500 routinely active; 100M+ reached with TV 

bulletins and smartphone apps.

• Jun 2020: formal opening of the Atmosphere Data Store

• Aug-Sept 2020: large wildfires in north-western USA with impact on weather

• Aug-Dec 2020: the Antarctic ozone hole lasted until Christmas

• Dec 2020: since June 2019, 3.8M users have explored CAMS data layers on 

Windy.com (15B page views)

• Feb 2021: large Saharan dust plumes affecting Europe

• Mar 2021: access to real-time pollen observations

See M. Parrington’s presentation about the CAMS “weather room” & check 

https://atmosphere.copernicus.eu/news
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N E W :  P O L L E N  F O R E C A S T S  E VA L U AT I O N  

By partnering with the EAN 

and EUMETNET, CAMS can 

now evaluate pollen forecasts 

in real-time (Bavaria/Germany, 

Switzerland and a few stations 

in Finland, Lithuania…).
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J O I N  U S  F O R  T H E  C A M S  G E N E R A L  A S S E M B LY !

It is online: the best seats are still available! 

Register now at: https://atmosphere.copernicus.eu/cams-5th-general-assembly
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I N T E P R E TAT I O N  O F  C OV I D - 1 9  “ S I G N A L S ”  I N  A I R  Q UA L I T Y

Let’s re-start where we left last year… Weather matters!
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W H A T  D I D  S E N T I N E L - 5 P  S E E ?  ( N O 2 )
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L I M I T S  T O  N A Ï V E  I N T E R P R E T A T I O N …
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W H Y  W A S  T H I S  T H E  C A S E ?
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February 2020 was exceptional: +1.4 degree hotter than previous 

record in Europe (C3S)
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W H AT A I R  P O L L U T I O N  S H O U L D  H AV E  B E E N  I N  M A R / A P R  2 0 2 0 ?

For this, we have used Machine Learning to estimate what S5P NO2

should have measured in 2020 if there had been no lockdown. The 

work has been focusing on European cities >0.5M  

• Predictors: NWP from ECMWF, CAMS regional forecast (no assimilation), 

time/date, population, location

• Model/Method: Machine Learning, Gradient Boosting Regressor

• Running the model. Caveat: the depth of raining set is small only Jan-Feb-Mar-

Apr 2019/Jan-Feb2020 (availability of S5P data), noise expected.

Details in [Barré et al., ACP, 2021]

Highlights COVID-19 studies Emissions
8



Atmosphere
Monitoring

R E D U C T I O N  E S T I M A T I O N S  C I T I E S  > 0 . 5 M
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R E D U C T I O N  E S T I M A T I O N S  C I T I E S  > 0 . 5 M
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C A M S :  M U LT I - M O D E L L O C K D O W N  E M I S S I O N S  H I N D C A S T

• See next presentation by M. 

Guevara on CAMS « COVID-19 » 

emissions change factors

• Leveraging on several CAMS 

elements:

– Air Pollutant Emissions 

(CAMS_81 & BSC)

– Regional production (CAMS_50)

• Multi-model approach

• 11 participating models

– Policy Service (CAMS_71)

• Coordination

11 Contributing Models

CHIMERE (INERIS)

DEHM (Aarhus Univ.)

EMEP/MSC-W (Met Norway)

EURAD-IM (RIUUK)

GEM-AQ (WUT/IEP)

Lotos-Euros (KNMI+TNO)

MATCH (SMHI)

MOCAGE (Météo-France)

SILAM (FMI)

MINNI (ENEA)

MONARCH (BSC)
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C A M S :  M U LT I - M O D E L L O C K D O W N  E M I S S I O N S  H I N D C A S T

Up to 60% reduction in NO2 surface concentrations Up to 20% reduction in PM10 surface concentrations
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E F F E C T  O F  L O C K D O W N  O N  N O 2

CAMS contributed to a specific chapter 

in EEA’s 2020 Annual Air Quality report.

Different methods…

… consistent estimates.
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A. Gasparrini, R. Schneider, P. Masselot et 

al., Nature SR, submitted

E F F E C T I V E N E S S  O F  M E A S U R E S  A N D  H E A LT H  I M PA C T S
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T H E  U P C O M I N G  G L O B A L  O B S E R V I N G  S Y S T E M

• Low Earth Orbiting instruments: Sentinel-5p, Sentinel-5, IASI-NG, 3MI…

• The global geostationary constellation providing hourly revisit: Sentinel 4 +  

MTG/IRS, TEMPO (USA), GEMS (Korea)
S-5

Field of view of       TEMPO                               Sentinel-4                                         GEMS

This calls for a global integrated approach to benefit from all the 

possible synergies between instruments and species observed.
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A N D  T H I S  I S  N O W  S TA R T I N G …

S-5

Field of view of       TEMPO                               Sentinel-4                                         GEMS

Exciting: almost similar to Sentinel-5P (8km x 

8km) but every daylight hour!

Highlights COVID-19 studies Emissions
16



Atmosphere
Monitoring

“ I N V E R S E  M O D E L L I N G ”  O F  E M I S S I O N S

• Target species (direct): NO2, CO, NH3, CH4, 
SO2 (large sources only)

• Target species (indirect): PM2.5/PM10 (AOD 
and aerosol size information) and NMVOCs 
(HCHO, glyoxal, vegetation parameters…).

• global, ~10km, hourly.

• Sectorial inversion.

• Requirements on emissions prior information 
(link to activities on uncertainty).

• Same building blocks as for the CO2 service 
IFS system: co-emission with NO2.

• Links and support to policies on AQ and GHG 
emissions, working with the Member States 
and national efforts.
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Copernicus EU

@CopernicusEU

@CopernicusECMWF

@VHPeuch

@RichardJEngelen

@m_parrington

@AntjeInness

…

www.copernicus.eu

atmosphere.copernicus.eu

Copernicus EU

Copernicus ECMWF

@copernicusecmwf

Copernicus ECMWF

https://atmosphere.copernicus.eu/cams-5th-general-assembly


