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Training on the Copernicus Climate Change (C3S) and 
Atmosphere Monitoring (CAMS) Services

What you will learn:

✓ Free data, tools and services provided by the 

✓ Copernicus Climate Change (C3S)

✓ Atmosphere Monitoring (CAMS) Services

✓ Access & process data from the Climate (CDS) & Atmosphere (ADS) Data 
Stores.

Agenda: 

✓ webinar, 1 hour duration.

1. Introduction to C3S (5 mins)

2. Introduction to CAMS (5 mins)

3. Live demonstration of data access through the CDS & ADS, & basic processing using 
Jupyter notebooks. (30 mins)

4. Q&A (20 mins)

✓ Date & time: 4 October 2023, 12:00 - 13:00 UTC (14:00 - 15:00 CEST).

✓ Language: English



Target audience: 

Scientists & data specialists interested to learn about climate and atmosphere data, 
and to acquire basic data processing skills.

Prerequisites: 

Undergraduate-level knowledge of science & basic knowledge of Python is desirable.

Non-essential homework, but to make the most of the training!

• Register with the CDS. https://cds.climate.copernicus.eu/

• Register with the ADS. https://ads.atmosphere.copernicus.eu/

• Obtain a CDS API Key. https://cds.climate.copernicus.eu/api-how-to

• Obtain an ADS API Key. https://ads.atmosphere.copernicus.eu/api-how-to

Training on the Copernicus Climate Change (C3S) and 
Atmosphere Monitoring (CAMS) Services

https://cds.climate.copernicus.eu/
https://ads.atmosphere.copernicus.eu/
https://cds.climate.copernicus.eu/api-how-to
https://ads.atmosphere.copernicus.eu/api-how-to


Climate
Change

C 3 S  J u p y t e r n o t e b o o k s  f o r  t r a i n i n g

https://ecmwf-projects.github.io/copernicus-training-c3s

https://ecmwf-projects.github.io/copernicus-training-c3s


Atmosphere
Monitoring

C A M S  J u p y t e r n o t e b o o k s  f o r  t r a i n i n g

https://ecmwf-projects.github.io/copernicus-training-cams

https://ecmwf-projects.github.io/copernicus-training-cams


Climate
Change

Open and free



Climate Change

Copernicus Climate Change Service (C3S)

https://climate.copernicus.eu/

https://climate.copernicus.eu/
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T h e  C 3 S  P o r t f o l i o

C3S provides authoritative information about the past, present and future climate.
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CDS Datasets
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A tool for climate monitoring

Pinatubo
El Chichón

Agung

C3S is presented as an exemplar of 
climate service in IPCC AR6 WG1 report  
where ERA5 is mentioned over 240 
times. 



CDS Datasets



Climate
Change

C 3 S  s e a s o n a l  p r e d i c t i o n s :  c o m p o n e n t s

Datasets available in the Climate Data Store:
• Daily and subdaily data (6h, 12h, 24h)
• Monthly statistics 

(mean, max., min. and standard deviation)
• Bias corrected data (monthly anomalies)

DATA PRODUCTS
http://cds.climate.copernicus.eu

GRAPHICAL PRODUCTS
https://climate.copernicus.eu/charts/c3s_seasonal/

Source Individual contributing systems
Multi-system combination

Variables Total precipitation
Near-surface temperature
Mean sea-level pressure
Sea surface temperature
Geopotential height at 500 hPa
Temperature at 850 hPa

2D Maps
- Global
- Predefined regions

Ensemble mean anomaly
Probabilities exceed quantiles:

Median
Terciles
Quintiles

Time series
- SST NINO regions
- SST Indian Ocean
- Wind at 10hPa

Ensemble members
Percentiles
Probabilities

CDS API

CDS Toolbox
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CDS Datasets





Climate
Change

C l i m a t e  I n t e l l i g e n c e



Climate Change

https://climate.copernicus.eu/

Copernicus EU

@CopernicusEU
@CopernicusECMWF
@carlo_tuitter
@OceanTerra

www.copernicus.eu
climate.copernicus.eu

Copernicus EU
Copernicus 
ECMWF

@copernicusecmwf

Copernicus ECMWF



Atmosphere Monitoring

Copernicus Atmosphere Monitoring 
Service (CAMS)

https://atmosphere.copernicus.eu/

https://atmosphere.copernicus.eu/


Atmosphere
Monitoring

CAMS THEMATI C  AREAS

CAMS delivers consistent and quality-controlled information related to air pollution and 

health, solar energy, greenhouse gases and climate forcing, everywhere in the world.

Air quality Policy tools Solar energy

Ozone layer and UV radiation Emissions and surface Fluxes Climate forcing

The CAMS portfolio includes 

• past, current & near-

future (forecasts) global 

atmospheric composition;

• the ozone layer;

• air quality in Europe;

• emissions & surface fluxes 

of key pollutants & GHG;

• solar radiation;

• climate radiative forcing.

Quarterly validation reports 

of global & regional outputs.



Atmosphere
Monitoring

CAMS WORKFLOW

Earth Observation 
from satellite (>80 
instruments) and in-
situ (regulatory and 
research)

CAMS main operational data 
assimilation and modelling systems

CAMS users
>23500
(>3050 routine)

40km Globe (twice daily, d+5)

10km Europe
(daily, d+4)

Major multiplication factor
(100Mil+)



CoCO2 – Prototype system for a Copernicus CO2 service

Global forecasting

Dust aerosol: Saharan dust transport across the Atlantic: July 2023 Fire aerosol: N America, Sep 2023

CAMS provides twice daily global forecasts of global atmospheric composition



Atmosphere
Monitoring

Emis s ion s

Global and regional emission inventories for greenhouse 
gases and many air pollutants based on existing global 
inventories using projections for latest years (global) and 
nationally reported emissions (regional).

Fire emissions



Atmosphere
Monitoring

M O N I TOR I N G  O Z O N E

The ozone layer protects us from potentially 

harmful ultraviolet (UV) radiation. 

CAMS monitors ozone throughout the 

atmosphere, including the Antarctic ozone 

hole, and provides forecasts of associated 
ground-level ultraviolet radiation.

CAMS provides NRT monitoring of the 

evolution of the Antarctic ozone hole 
between August and December.

Context provided cf 40+ year dataset 

combining ERA-5 and CAMS reanalysis 
products.

https://atmosphere.copernicus.eu/monitoring-ozone-layer



Atmosphere
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Atmosphere Monitoring

… and now let’s explore the data!
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