
ESA CCI data and CCI toolbox

Carsten Brockmann, CCI Toolbox Science Lead

With contributions from Ed Pechorro, ESA ECSAT
ESA – Future Earth Lagoon Workshop, Cork 12.-14. September 2017.



CCI Programme

Managing big climate data is increasingly complex.

But not just technically.

Collaboration. Culture. Organisation. Structure.
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Climate Monitoring Data

Climate change is a global challenge.

Open climate data is crucial.
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The objective of the Climate Change Initiative (CCI) is to 
realise the full potential of the long-term global Earth 

Observation archives that ESA together with its Member 
States have established over the last 30 years, as a 

significant and timely contribution to the Essential Climate 
Variable databases required by the United Nations 

Framework Convention on Climate Change (UNFCCC).

ESA Climate Change Initiative (CCI)
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ESA Climate Change Initiative (CCI)

16 projects
>300 scientists

>100 organisations
18 countries
Since 2009
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7 years.
X individuals
X organisations
X projects

http://cci.esa.int/sites/default/dashboard/index.html#/
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http://maps.elie.ucl.ac.be/CCI/viewer/
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Next Phase 2017 – 2026: CCI+

New ECVs:
Water Vapour

Salinity
Sea State

Lakes
Snow

Permafrost ECV
Land Surface Temperature
High Resolution Land Cover

Biomass
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Next Phase 2017 – 2026: CCI+

Other Programme Elements

1) New R&D on existing ECVs
2) Cross-ECV scientific exploitation

• CCI+ CMUG-type activity
• Cross-ECV targeted scientific studies

(E.g. Analysis of multiple ECVs for IMBIE (polar science), sea-level budget closure, carbon-cycle research, etc)

• Young Scientist Research Fellowship Scheme

3) Supporting activities on Knowledge Exchange



Climate Monitoring Data

An Overview of Climate Data Production.
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Essential Climate Variables have been defined by the global 

science community to support the United Nations 

Framework Convention on Climate Change (UNFCCC).  

Step 1. Deciding what to actually measure.
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Criteria of Essential Climate Variables (ECV)

Relevance. Critical for climate monitoring.

Feasibility. Global measurement is feasible.

Cost effective. Using proven technology.
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Satellites can help

Global. Observe entire Earth.

Uniformity. Same instrument everywhere.

Rapid Measurement. Constant watch.

Continuity. Long time series to monitor change in climate.
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Step 2. Get the raw satellite data.

Current data. 

Archived data.

Planning for the future.
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Example
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Step 3. Process the data.

Gridding, Homogenisation, Calibration & Validation, Quality.

Scientific processing - application of state-of-the–art 
algorithms distilled from the very latest scientific reasoning.
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Step 4. Distribution of Climate Data Products.

“Just give me the data”.



ESA Climate Change Initiative (CCI)

Managing Complexity of Climate Data Production.

Open Data Challenges & Approaches
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Meaningfulness & Community.

Managing Open Data Complexity
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Ease of Data Access.

Managing Open Data Complexity
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http://cci.esa.int/data
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Bespoke Open Standards.

Managing Open Data Complexity
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Machine & Human Readable Standards.

Managing Open Data Complexity
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Interoperability & Collaboration.

Managing Open Data Complexity
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Open-source Tooling

Managing Open Data Complexity
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“Climate Analysis Toolbox for ESA” 

A software to facilitate processing and analysis of all the data products 
generated by the ESA Climate Change Initiative Programme (CCI).

CATE
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37

• Data sources
• Operations
• Workflows

Web Service 
(WebAPI)

{ RESTful }

Command-Line 
App (CLI)

Desktop App 
(GUI)

Python 
Core Lib 

(API)

Python 
Core Lib 

(API)

Plugin 1
Plugin 2

Plugin 1
Plugin 2

ES
A
 O

pe
n 

D
at

a 
Po

rt
al

 
an

d 
ot

he
r 

da
ta

 s
er

vi
ce

s

Process 1

Process 2 Process 3



ESA CCI Toolbox - Cate Demo 38



• Browse datasets 
published by CCI Open 
Data Portal

• Download full datasets or 
just subsets
 Temporal subset
 Spatial subset
 Variable subset

• Manage also your 
local data sources

ESA CCI Toolbox - Cate Demo 39
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• Create time series plot easily 
from selected placemark

• and selected variable
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• Create time series plot easily 
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• Every step you perform, is a 
step of a workflow within 
your workspace
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• Every step you perform, is a 
step of a workflow within 
your workspace

• The result of every step is a 
new resource which can be 
used as input to another 
step
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• Every step you perform, is a 
step of a workflow within 
your workspace

• The result of every step is a 
new resource which can be 
used as input to another 
step

• (NetCDF) dataset resources 
contain the actual 
geo-physical ECVs
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• Remember, every 
operation is a new 
workflow step

ESA CCI Toolbox - Cate Demo 53



• Remember, every 
operation is a new 
workflow step

• Same workflows can be 
executed from Python
or from the 
Command-Line 
Interface (CLI)
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• Exported CLI Calls• Exported Python Code
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• CCI Toolbox comes with a 
library of operations
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• CCI Toolbox comes with a 
library of operations

• Type to find operations, 
e.g. subset
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• CCI Toolbox comes with a 
library of operations

• Type to find operations, 
e.g. subset

• Operations are usual 
Python functions – it is 
very easy to implement 
your own!

• An operation's user 
interface is generated on-
the-fly
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• Releases (0.9.0.dev3)
 https://github.com/CCI-Tools/cate-core/releases

• Source Code (MIT Open Source License)
 https://github.com/CCI-Tools/cate-core
 https://github.com/CCI-Tools/cate-desktop (GUI)

• Documentation
 http://ect-core.readthedocs.io/en/latest/
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