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Sentinels

T h e  E U  C o p e r n i c u s  p r o g r a m m e

Copernicus is the European Union’s operational Earth Observation and 
Monitoring programme, looking at our planet and its environment for the 
ultimate benefit of all citizens.

User-driven with free and unrestricted data access

Atmosphere

Climate

Land

Marine

Emergency

Security

Observations feeding into 
value-added Services
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T h e  C o p e r n i c u s  S e n t i n e l s
Key Features

SENTINEL-1: 
4-40m resolution, 3 day revisit at equator

Polar-orbiting, all-weather, 
day-and-night radar imaging

S1A and 1B 
in orbit

SENTINEL-2: 
10-60m resolution, 5 days revisit time 

S2A and 2B in 
orbit

Polar-orbiting, multispectral 
optical, high-resolution imaging 

SENTINEL-3: 
300-1200m resolution, <2 days revisit 

S3A and S3B 
in orbit

Optical and altimeter mission 
monitoring sea and land parameters

SENTINEL-4:  
8km resolution, 60 min revisit time

1st Launch 
2022

Payload for atmosphere 
chemistry monitoring on MTG-S

SENTINEL-5p: 
7-68km resolution, 1 day revisit 

S5P in orbit
Mission to reduce data gaps 
between ENVISAT, and Sentinel 5

SENTINEL-5: 
7.5-50km resolution, 1 day revisit 

1st Launch  
2023

Payload for atmosphere chemistry 
monitoring on MetOp 2ndGen

SENTINEL-6:  
10 day revisit time

1st Launch 
2020

Radar altimeter to measure sea-
surface height globally
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W h y  i n f o r m a t i o n  s e r v i c e s  a r e  n e e d e d ?

Example: NO2 tropospheric column from 
Copernicus Sentinel-5P (07/10/2018)

Observations are essential, but direct use
is generally limited:
• gaps in space and time
• observed quantities may not be directly 

relevant (vertical column vs nose-level 
concentration)

• Complex and numerous

What services do:
• blend observations (satellite and non-

satellite) with model to provide a 
consistent “picture”

• forecasts, some days ahead
• reanalyses over past years, decades
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h t t p : / / a t m o s p h e r e . c o p e r n i c u s . e u

CAMS provides operational
information products based on 
Earth Observation about:

• past, current and near-
future (forecasts) global 
atmospheric 
composition;

• the ozone layer;

• European air quality;

• emissions and surface 
fluxes of key pollutants 
and greenhouse gases;

• solar radiation;

• climate radiative forcing.
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C A M S  I N F O R M AT I O N  F L O W

Earth Observation 
from satellite (>75 
instruments) and in-
situ (regulatory and 
research)

CAMS main operational data 
assimilation and modelling systems

CAMS users

40km Globe
(twice daily, d+5)

10km Europe
(daily, d+4)
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C O P E R N I C U S :  E U R O P E ’ S  E Y E S  O N  E A R T H

CAMS aerosol forecasts initialized on 13 October 2017. Storm Ophelia 
transported a mixture of smoke, dust and sea salt aerosol across Europe 
leading to the sun appearing red and to yellow skies.

PA/Neil Pugh, BBC



Atmosphere
Monitoring

P R O D U C T S :  P a s t  g l o b a l  a t m o s p h e r i c  c o m p o s i t i o n
The CAMS global reanalysis covers the period 2003 to end 2019. 
It is a marked improvement over our previous datasets (MACC reanalysis and CAMS interim reanalysis).

CIRA (2003-2016)

MACCRA (2003-2012)

CAMSRA (2003-2016)

4.49 ± 5.04 2.99 ± 3.02 -0.54 ± 2.95

4.55 ± 4.50 7.30 ± 4.42 1.96 ± 5.06

Evaluation of total column CO
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P R O D U C T S :  O z o n e  l a y e r  

The anomalous 2019 ozone hole 
has closed. It has been the smallest 
since the early 80s. This possibility 
was mentioned by CAMS to the 
press in mid-September already.
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B I R A - I A S B  c o n t r i b u t i o n :  O z o n e  l a y e r  – v a l i d a t i o n  +  d e v e l o p m e n t
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P R O D U C T S :  E m i s s i o n s  i n v e n t o r i e s

Emissions are both an input to CAMS global and regional systems and a popular product. 
Entirely new datasets have been released covering 2003 to 2020 (extrapolation). 
Example: CO2 emissions from shipping activities. 
(lead provider: TNO, NL)
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G L O B A L P R O D U C T S :  D A I LY  A N A LY S E S  A N D  F O R E C A S T S

• Twice daily global analyses 
(00, 12UT) and forecasts up 
to +5 days, 40km resolution

• CAMS site provides all data 
(and many charts)

• GHG products CO2 and CH4: 
global analyses in delayed 
mode (4 day behind) at 
9km resol.

Methane forecast on 2020/11/25 (today) at 18UT  
from analysis on Sunday at 00UT
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A I R  Q U A L I T Y  P R O D U C T S :  D A I LY  A N A LY S E S  A N D  F O R E C A S T

• Over Europe, a multi-model ensemble 
is used to deliver forecasts (with 
uncertainty).

• It has now 9 operational members 
(CHIMERE, DEHM, EMEP, EURAD, 
GEM-AQ, LOTOS-EUROS, MATCH, 
MOCAGE, SILAM) and 2 more are 
ramping up (MONARCH, MINNI).

• These are the leading air quality 
models in Europe, leveraging on 
national efforts and expertise in 10 EU 
Member States.

• 10km by design.
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A I R  Q U A L I T Y  P R O D U C T S :  E X A M P L E  v i z  &  o u t r e a c h :  w i n d y. c o m

Subset available for viz 
on Windy 
(in addition to weather): 
• NO2
• PM2.5
• Aerosols
• O3
• SO2
• CO
• Dust
• Fires

CAMS global and regional forecasts seen in the highly successful 
Windy app and website. 
Here: NO2 forecast by AQ ensemble on 2020/11/20 (Wednesday) 
at 16UT  from analysis on Monday at 0UT
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P R O D U C T S  F O R  P O L I C Y  U S E R S :  r e p o r t s

Example: PM10

• Annual Air Quality interim assessment 
reports based on ensemble reanalysis of 
UTD E2 datasets: available July year N 
for year N-1. Includes analysis of key 
episodes and effect of natural 
contributions for supporting reporting 
activities in MS.

• Annual Air Quality assessment 
reports based on ensemble reanalysis of 
validated datasets: available Q3 of year 
N for year N-2.

In collaboration with

http://policy.atmosphere.copernicus.eu
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P R O D U C T S  F O R  P O L I C Y  U S E R S :  A i r  C o n t r o l  To o l b o x  ( A C T )

Co-designed with EU Member States and operated using 
one of the ensemble members (CHIMERE, Ineris, FR).

The CAMS ACT has been recently 
adjusted to support European Member 
States with the management of air 
quality during the COVID-19 crisis.
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P R O D U C T S  f o r  A i r  Q u a l i t y  m a n a g e r s

For the European capitals, daily analysis of local versus large scale contribution to air pollutant 
concentrations. Where does pollution come from? What is the chemical composition of PM?

Brussels
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E X A M P L E

On Sunday 10 May evening, strong sulphurous smell 
are experienced in Paris area. CAMS was used to bring 
first insights about the situation.

Fine particulate matter 
pollution was mostly 
coming from Benelux

Nitrate, ammonium 
and sulfate 
principally
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Greenhouse gas fluxes (CO2, CH4, N2O)

Solar radiation

Climate forcings

S u p p l e m e n t a r y  p r o d u c t s
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D O C U M E N TAT I O N  &  Q U A L I T Y  C O N T R O L

CAMS provides detailed info about how its products are produced and their quality
https://atmosphere.copernicus.eu/index.php/quality-assurance
Large efforts by international consortia of external experts using 
independent observations provide extensive validation, e.g. :
• 3-monthly validation reports of NRT products (global, AQ/EU, …)
• Annual validation report of reanalysis
• Automatic monitoring plots: 

https://global-evaluation.atmosphere.copernicus.eu/

BIRA-IASB contributions:

Validation of ozone layer 
using independent satellite obs

Validation of global reactive gases with 
ground-based remote-sensing observations 

(NDACC)
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O P E N I N G  O F  T H E  AT M O S P H E R E  D ATA S TO R E

2 ⃣ Search catalogue

http://ads.atmosphere.copernicus.eu

3 ⃣ Fill-in form 4 ⃣ Download and use data

Based on CDS

1 ⃣ Register (once, instaneous, free)
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C A M S  I N  A C T I O N  :  C A M S  C O V I D - 1 9  M I N I S I T E

Air pollution across Europe 

compared to 2017-2019 and 

as a function of lockdown 

measures.

How consistent are surface 

and satellite 

measurements?

Maps and animations of 

the latest situation in 

Europe.

Forecast model estimate of 

reduction in air pollution is 

expected on a daily basis 

accounting for weather 

effects.

https://atmosphere.copernicus.eu/european-air-quality-information-support-covid-19-crisis

CAMS regional air quality forecasts: Météo-France, Ineris (FR)
CAMS COVID-19 scenario forecasts: Ineris (FR)
CAMS website: ECMWF

CAMS currently contributes to a number of epidemiological 
studies trying to evaluate the links between air pollution and 
COVID-19 (effects of long- and short-term exposure; fine 
particulate matter as a potential vector in air for the virus?...)
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Copernicus EU

@CopernicusEU
@CopernicusECMWF
@VHPeuch

www.copernicus.eu
atmosphere.copernicus.eu

Copernicus EU
Copernicus ECMWF

@copernicusecmwf

Copernicus ECMWF

CAMS: 

a  ma ins t ream in fo rmat ion  
source  on  a i r  qua l i t y  

f r ee  and  open  so urce  o f  b ig  
da ta  f o r  l oca l  app l i ca t i ons


