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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
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CAMS SERVICE CHAIN
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C o p e r n i c u s  A t m o s p h e r e  M o n i t o r i n g  S e r v i c e

Transforming satellite 
observations into user-
driven services.
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G l o b a l  a n a l y s e s  a n d  f o r e c a s t s

Species Instruments

O3 OMI, SBUV, GOME-2, MLS, OMPS, S5p
CO IASI, MOPITT, S5p
NO2 OMI, GOME-2, S5p
SO2 OMI, GOME-2, S5p
Aerosol MODIS, PMAp, VIIRS, S3
CO2 GOSAT, OCO-2
CH4 GOSAT, IASI, S5p

ECMWF’s NWP forecasting system (IFS) has been extended with atmospheric composition variables and relevant 

observations. Full tropospheric chemistry (CB05 scheme), simplified stratospheric chemistry (Cariolle scheme), bulk aerosol 

scheme and greenhouse gases are part of the IFS.

The CAMS forecasting system uses standard 4D-Var with a 

12-hour data assimilation window and with static 

background errors based on NMC and EDA statistics.

Observations of atmospheric composition are used on top 

of all the meteorological observations.

Carbon monoxide Aerosol
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T h e  n e w  C A M S  r e a n a l y s i s

O3 score at Neumayer station
good

bad

Reanalysis

CO anomaly [%]2015 2016

Real-time

Re-processing many satellite data 

sets for 2003 – 2017 providing  

consistent time series.

A. Inness
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S a t e l l i t e - b a s e d  C A M S  s e r v i c e s

Global Fire Assimilation System (GFAS)

Solar radiation

GHG fluxes
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H o w  d o e s  C A M S  i m p l e m e n t  n e w  o b s e r v a t i o n s ?

Retrieval teams

L1b data

L2 data

CAMS analysis and 
monitoring tools

Statistics and plots

Feedback

Good data
Assimilation tests

NRT assimilation

CAMS analyses and forecasts

Downstream services and users
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G o a l s  f o r  t h e  C l i m a t e  C h a n g e  S e r v i c e

To support European adaptation and 
mitigation policies by:

• Providing consistent and authoritative 
information about climate

• Building on existing capabilities and 
infrastructures

• Stimulating the market for climate 
services in Europe
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C 3 S  p o r t f o l i o

Scientific basis:
• Essential Climate Variables as defined by GCOS
• GCOS Status Report and Implementation Plan

• IPCC, CMIP

Observations
Global estimates 

of ECVs from 
satellite and in-

situ observations

Reprocessed 
CDRs, reference 

observations

Support for data 
rescue, climate 
data collections

Climate 
reanalysis

Global atmosphere, 
ocean, land

Regional 
reanalysis for 

Europe

Coupled climate 
reanalysis for 

100 years

Model 
output

Multi-model seasonal 
forecast products

Access to CMIP 
data and 

products (global 
and regional)

Reference set of 
climate projections 

for Europe

Clim
ate Indicators
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E a r t h  O b s e r v a t i o n  b a s e d  E C V s  i n  C 3 S

Heritage/coordination:

• ESA CCI(+)

• EUMETSAT SAFs

• Other Copernicus 
Services

• etc..

• Multiple datasets
• Provision of uncertainty 

estimates
• Focus on stability and 

consistency
• ..
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R e a n a l y s e s

Regional reanalysis:
• European + Arctic domains
• Higher spatial resolution

EUMETSAT 
reprocessing 

activity

ERA5 global reanalysis:

• Atmosphere/land/wave parameters
• 31 km global resolution, 137 levels
• Hourly output from 1979 onward
• Will be extended back to 1950s

• Based on IFS Cy41r2 (March 2016)
• Using improved input observations
• Ensemble data assimilation
• Providing uncertainty estimates

• First release of 2008-2017 dataset

• Full release Q3 2018
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F i n a l  r e m a r k s

CAMS & C3S use many satellite data streams in 
NRT, delayed-mode and reanalysis.

Continuous work is on-going to bring in more 
satellite data sets.

We interact with space agencies, data providers, 
other operational centres and the science 
community to deliver our services.

CEOS activities are obviously very much 
appreciated; coordination ensures better use of 
resources and ensuring user needs are met.

Borsdorff et al.,2018
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