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O u t l i n e  

Part I 
Å Brief History and Information for EU Copernicus programme 
Å Climate Change Service (C3S) 
Å Atmosphere Monitoring Service (CAMS) 

 
Part II 
Å How do we produce our forecasts 
Å Modelling with focus on aerosol 
Å Satellite observations 
Å Data assimilation 
Å Reanalysis 
Å User interaction 
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Sentinels 

C o p e r n i c u s 

Copernicus ƛǎ ǘƘŜ 9ǳǊƻǇŜŀƴ ¦ƴƛƻƴΩǎ ǊŜǾƻƭǳǘƛƻƴŀǊȅ 9ŀǊǘƘ hōǎŜǊǾŀǘƛƻƴ 
and Monitoring programme, looking at our planet and its environment 
for the ultimate benefit of all European citizens 
 
 
User-driven with free and unrestricted data access 
 
 
Sustained and operational 

Services 
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A  l i t t l e  b i t  o f  h i s t o r y 

Å 1998 Baveno Manifesto: birth of the Global Monitoring for 
Environment and Security programme 
 

Å 2008 GMES Forum in Lille launches first GMES services 
 

Å 2012 Name changed to the Copernicus programme 
 

Å 2014 ς 2020 operational Copernicus services as part of the 
Multi-annual Financial Framework  
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T h e  C o p e r n i c u s  C l i m a t e  C h a n g e  S e r v i c e  ( C 3 S ) 

Supporting scientists, policy makers and businesses by providing 

authoritative, quality-assured information about the past, current 

and future states of the climate in Europe and worldwide. 
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T h e  C o p e r n i c u s  C l i m a t e  C h a n g e  S e r v i c e  ( C 3 S )  m i s s i o n 

To support European adaptation and 
mitigation policies by: 

 
ÅProviding consistent and authoritative 

information about climate 
 

ÅBuilding on existing capabilities and 
infrastructures 
 

ÅStimulating the market for climate 
services in Europe 
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W h o  a r e  t h e  u s e r s  a n d  w h a t  d o  t h e y  w a n t ? 



Climate 
Change 

A  o n e- s t o p  C l i m a t e  Da t a  St o r e  

We are building a store.  
 
We are putting products on the shelves. 
 
Soon we will open the door to customers. 
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A c c e s s  t o  o b s e r v a t i o n s  a n d  c l i m a t e  r e a n a l y s e s  
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M o n t h l y  r e p o r t s  o n  t h e  s t a t e  o f  t h e  c l i m a t e 

climate.copernicus.eu 
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A c c e s s  t o  s e a s o n a l  f o r e c a s t  d a t a  a n d  p r o d u c t s 
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A c c e s s  t o  c l i m a t e  m o d e l  s i m u l a t i o n s 
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A c c e s s  t o  t o o l s ,  w o r k f l o w s  a n d  a p p l i c a t i o n s 
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S e c t o r a l  i n d i c a t o r s  a n d  t o o l s  t o  s u p p o r t  a d a p t a t i o n 
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C h a l l e n g e s  i n  c o m m u n i c a t i o n 

Å Communicating climate science 
 

Å New kid on the block 
 

Å Unfamiliar territory for ECMWF 
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S u c c e s s e s  i n  c o m m u n i c a t i o n 
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Change 

W h y  w e  d o  i t 
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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 

Providing policy makers, businesses, scientists and citizens alike with reliable 
information about atmospheric composition.  

Building up knowledge and boosting informed decision-making on topics 
such as air quality, health, solar energy, weather and climate. 
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E x i s t i n g  s e r v i c e s :  a i r T E X T 

Free air pollution, UV, pollen and 
temperature forecasts for Greater 
London and the South East. 

Currently provides free air quality 
alerts to more than 15,000 
subscribers. 

Local forecast models need 
information on how much 
pollution flows into and out of 
the domain to provide an 
accurate service. 
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E x i s t i n g  s e r v i c e s :  S u n S m a r t 

The SunSmart phone app offers users daily 
alerts on ultraviolet (UV) radiation peaks and 
current readings wherever they are in Australia. 
 
It can also provide alerts to users on how much 
and when they need to reapply sunscreen 
depending on their coverage and skin type. 
 
Interpolated observations provide information 
for today. 

Using forecasts of UV, SunSmart can 
provide warnings in advance. 
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E x i s t i n g  s e r v i c e s :  C i t y S o l 

CitySol (Noveltis) provides a web-based decision support system 
for the development of rooftop photovoltaic solar panels. 
Location-specific solar input would need surface observations 
over  along period of time. 

Using satellite/model-based solar radiation time series 
would make the application much easier to deploy. 
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H o w  c a n  C A M S  h e l p ? 
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C A M S :  A d d i n g  v a l u e  t o  o b s e r v a t i o n s 

In-situ 
observations 

Satellite observations 
/!a{ ŀŘŘǎ ǾŀƭǳŜ ǘƻ ǘƻŘŀȅΩǎ ƻōǎŜǊǾŀǘƛƻƴǎΣ ǇǊƻǾƛŘƛƴƎ ŎƻƴǎƛǎǘŜƴǘ 
information anywhere in Europe (and the rest of the world). 
 
CAMS forecasts allow you to anticipate the situation of tomorrow.   
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CAMS SERVICE CHAIN 

Space Agencies In-situ observations 

National agencies 

15 

C A M S  S e r v i c e  C h a i n 

Citizens 
 
 
Scientist
s 

SMEs 
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GLOBAL SCALE U s e r  q u e s t i o n :  l o n g- r a n g e  t r a n s p o r t 

Newspaper: Will the smoke from wildfires in Indonesia affect air quality in our country later 
this week? 

CAMS satellite-based Fire emissions (GFAS) 
Å daily estimates 
Å Aerosols, chemical species and greenhouse gases 

CAMS global forecasts  
Å twice-daily 5-day forecasts 
Å Aerosols, 13 chemical pollutants, CO2 & CH4 
Å 40 km spatial resolution 
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U s e r  q u e s t i o n :  s o l a r  e n e r g y 

Energy firm: What is a cost-effective place to build our solar power plant? 

CAMS solar radiation 
Å 2004 ς current 
Å 1-minute resolution 
Å Clear-sky and total sky global, direct and 

diffuse radiation at surface 
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U s e r  q u e s t i o n :  u n d e r s t a n d i n g  e p i s o d e s 

National Environment Agency: Where did PM10 come from during the latest pollution event? 

CAMS policy tools 
Å Source-receptor calculations and emission 

scenarios 
Å Daily and on-demand 
Å Main regulatory pollutants 
Å 10 km spatial resolution 



Atmosphere 
Monitoring 

U s e r  q u e s t i o n :  c l i m a t e  c h a n g e 

{ŎƛŜƴǘƛǎǘΥ ǿƘŀǘ Ƙŀǎ ōŜŜƴ ǘƘŜ ƛƳǇŀŎǘ ƻŦ ƎǊŜŜƴƘƻǳǎŜ ƎŀǎŜǎ ŀƴŘ ŀŜǊƻǎƻƭ ƻƴ ǘƘŜ 9ŀǊǘƘΩǎ ŎƭƛƳŀǘŜ 
over the last few decades? 

CAMS greenhouse gas flux estimates 
Å CO2, CH4 and N2O 

Å Decadal time series 

CAMS radiative forcing 
Å Direct and indirect radiative forcing of 

aerosol and greenhouse gases 

Å Decadal time series 
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¦ ǎ Ŝ Ǌ  ǉ ǳ Ŝ ǎ ǘ ƛ ƻ ƴ Υ  ǿ Ƙ ŀ ǘ Ω ǎ  ǘ Ƙ Ŝ  Ŧ ƻ Ǌ Ŝ Ŏ ŀ ǎ ǘ Κ 

French citizen: What will be the air quality in Limoges tomorrow? 

CAMS regional forecasts 
Å Daily 4-day forecast using forecast model ensemble 
Å 10 chemical pollutants + pollen 

Å 10 km spatial resolution 

CAMS provides 
background air 
quality forecast maps, 
but more importantly 
boundary conditions 
for national forecast 
models. 
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C A M S  P o r t f o l i o 

CAMS delivers the portfolio of products outlined in 
the Delegation Agreement with the EC 
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A c c e s s i n g  t h e  P r o d u c t s 
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U s i n g  C A M S  d a t a 

CAMS 
expert 

Expert 
user 

Downstream applications 

CAMS forecast charts and policy tools 
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L o o k i n g  f o r w a r d :  D a t a  P l a t f o r m s 

Together with EUMETSAT and the Marine Service this will be expanded to 
also include access to other Copernicus data and provide cloud 
computing facilities. 

C3S and CAMS are putting in place a distributed data platform with consistent workflow and 
tools for all products. 
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U s e  C a s e :  A i r T e x t  

CAMS regional forecast AirText London warnings 

AirText (CERC) uses daily air quality forecasts from the CAMS regional model 
ensemble to provide the boundary conditions for their local air quality forecast 
model.  
This ensures better local forecasts and also allows them to market their service 
in other cities in Europe. 
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U s e  C a s e :  S u n S m a r t 

CAMS UV forecast Bureau of Meteorology Cancer Council Victoria 

In Collaboration with the Australian Bureau of Meteorology, SunSmart uses 
CAMS UV-Index forecasts every day to feed their smartphone App with the 
required information, providing an improved service to their customers. 


