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What are Essential Climate Variables (ECVs)?

● GCOS defines 55 Essential Climate Variables (GCOS, 2022)
● 36 benefit from space observations 
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What are Essential Climate Variables (ECVs) ?

• GCOS defines 55 Essential Climate 

Variables (GCOS, 2022)

• 36 benefit from space observations 

• 27 are generated by ESA’s Climate 

Change Initiative

climate.esa.int/data 

http://climate.esa.int/data
https://climate.esa.int/en/data/
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ESA-CCI KE Training activity objectives
Identified gaps:

● Insufficient knowledge on Essential Climate Variables
● Difficulty to access large datasets
● Difficulty to process large datasets
● Difficulty to interpret variables, uncertainties and quality flags
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ESA-CCI KE Training activity objectives

Increase knowledge of ECVs’ definitions and how space-based observations enable their 
monitoring and support climate change applications
 
● What are ECVs and which components of the Earth’s climate system do they represent?

● How can we measure ECVs from space?

● How can we analyse ECVs to study how the climate is changing?

● How can ECVs projects support climate change adaptation and mitigation ?
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ESA-CCI Training Environment
To solve this, we set up a JupyterLab workspace with pre-configured Python environments 
including the ESA CCI Toolbox and other key packages. 
This includes:

● 22 Notebooks explaining the usage of the Toolbox
● 20 Notebooks to get started with looking at ESA-CCI ECVs data
● 7 self-paced notebooks on the use of ESA-CCI ECVs to analyse climate change 

applications with guided questions

https://workspace.climate.hub-otc-sc.eox.at/
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ESA-CCI Toolbox: Behind the package
The Toolbox is a Python package created to 
1. Access ESA-CCI ECVs
2. Process Operations to analyse and visualise climate variables

Example of operators:
Anomaly Detection
Co-registration
Gap Filling
Resampling
Subsetting
Climatologies
Time Series
…

🔗https://climate.esa.int/en/data/toolbox/

https://climate.esa.int/en/data/toolbox/#start
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ESA-CCI Toolbox: Behind the package

1.Data are read as
a. xarray datasets
b. geopandas geodataframes
c. xarray datatrees
d.vector data cubes

2.The Toolbox relies on widely used and 
well-maintained technology stack

3.Compatible with other packages
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Climate data at a glance!

Aerosol

Ozone CloudGHG Water Vapour

Sea Ice Ice Sheet Snow

Soil Moisture

Sea Surface 
Temperature

Land Surface 
Temperature

Sea Surface 
Salinity Sea Level Ocean Colour

Fire

Land Cover

LakesBiomass

Permafrost

Vegetation

The Toolbox contains simple ready-to-use notebooks to access and visualise 20 of the ESA-CCI ECVs:

https://github.com/esa-cci/cci-notebooks 

https://github.com/esa-cci/cci-notebooks/blob/main/notebooks/Aerosol_CCI.ipynb
https://github.com/esa-cci/cci-notebooks/blob/main/notebooks/Ozone_CCI.ipynb
https://github.com/esa-cci/cci-notebooks/blob/main/notebooks/Cloud_CCI.ipynb
https://github.com/esa-cci/cci-notebooks/blob/main/notebooks/GHG_CCI.ipynb
https://github.com/esa-cci/cci-notebooks/blob/main/notebooks/Watervapour_CCI.ipynb
https://github.com/esa-cci/cci-notebooks/blob/main/notebooks/Seaice_CCI.ipynb
https://github.com/esa-cci/cci-notebooks/blob/main/notebooks/Icesheets_CCI.ipynb
https://github.com/esa-cci/cci-notebooks/blob/main/notebooks/Snow_CCI.ipynb
https://github.com/esa-cci/cci-notebooks/blob/main/notebooks/Soilmoisture_CCI.ipynb
https://github.com/esa-cci/cci-notebooks/blob/main/notebooks/SST_CCI.ipynb
https://github.com/esa-cci/cci-notebooks/blob/main/notebooks/LST_CCI.ipynb
https://github.com/esa-cci/cci-notebooks/blob/main/notebooks/SSS_CCI.ipynb
https://github.com/esa-cci/cci-notebooks/blob/main/notebooks/Sealevel_CCI.ipynb
https://github.com/esa-cci/cci-notebooks/blob/main/notebooks/Oceancolour_CCI.ipynb
https://github.com/esa-cci/cci-notebooks/blob/main/notebooks/Fire_CCI.ipynb
https://github.com/esa-cci/cci-notebooks/blob/main/notebooks/LandCover_CCI.ipynb
https://github.com/esa-cci/cci-notebooks/blob/main/notebooks/Lakes_CCI.ipynb
https://github.com/esa-cci/cci-notebooks/blob/main/notebooks/Biomass_CCI.ipynb
https://github.com/esa-cci/cci-notebooks/blob/main/notebooks/Permafrost_CCI.ipynb
https://github.com/esa-cci/cci-notebooks/blob/main/notebooks/Vegetation_CCI.ipynb
https://github.com/esa-cci/cci-notebooks
https://github.com/esa-cci/cci-notebooks
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From satellite-derived ECVs to climate change applications…

• Do heat waves affect urban and rural areas the same way?  
• How has sea surface temperature evolved over the last decades? 
• How is climate change affecting sea level rise?
• What made recent extreme wildfires so intense?

All these questions can be investigated using satellite-derived ECVs, and 
applying the Toolbox for simplified analysis:

https://github.com/esa-cci/ect-training/blob/main/lps_vienna_06_2025/LPS_Beginner.ipynb
https://github.com/esa-cci/ect-training/blob/main/adaptation-futures_NZ_10_2025/Adaptation-Futures_Climate-Risk-Exposure_10_2025.ipynb
https://github.com/esa-cci/ect-training/blob/main/lps_vienna_06_2025/LPS_Beginner.ipynb
https://github.com/esa-cci/ect-training/blob/main/adaptation-futures_NZ_10_2025/Adaptation-Futures_Climate-Risk-Exposure_10_2025.ipynb
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Our other events
To learn more about the climate science using ESA-CCI ECVs, join our seminar 
series!
The webinars are occurring every penultimate Wednesday of the month at 16:00 CEST. 
 

👉 Register for the next webinar:

https://climate.esa.int/en/climate-change-
initiative-training/webinars/

https://climate.esa.int/en/climate-change-initiative-training/webinars/
https://climate.esa.int/en/climate-change-initiative-training/webinars/
https://climate.esa.int/en/climate-change-initiative-training/webinars/
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Missed our events?

🔗Training sessions 🔗Our past Webinars

https://climate.esa.int/en/climate-change-initiative-training/ 

https://climate.esa.int/en/climate-change-initiative-training/training-sessions/
https://climate.esa.int/en/climate-change-initiative-training/webinars/
https://climate.esa.int/en/climate-change-initiative-training/


   1313

Join our mailing list!

https://tally.so/r/5BEKQb 

https://tally.so/r/5BEKQb
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Get in touch!

Amina.Maroini@imperativespace.com
Lisa.Beck@dwd.de


