
Expected output

• Annual updates of measurement-based GHG national budgets and inventories
• Regional changes in GHG budgets and drivers and Uncertainties analysis
• Tracking progress towards EU mitigation targets (NDCs)

Expeted data time flow



Data flow / data integration

• Important general issues linked to:

– Timing of the product (GHG flux) delivery

– Period covered: Target is year -1

– Coverage: whole geographical Europe

– Associated uncertainties

– Country / regions masks

• Specific current issues

– Availability of Edgard CO2/CH4/N2O fluxes up to yr-1 ?

– Availability of Atmospheric obs for yr-1 ?
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WP2-3-4: Model integration



Data base: proposed solution…

1. Every partner drops their data under a “cloud” repository

2. WE (LSCE) check some consistency / format (QA/QC) 
(Netcdf is preferred) 

3. We publish the file under a Thredds server for everyone access
(protected by a password)

4. We synchronise a simple “data table” to the Thredds repository

5. Later use of the ICOS-CP / CDS facilities for longer term 
storage, archiving, distribution, reference (doi), etc …



Data base: simple catalogue 



Data base: using Thredds server

 All data are accessible online (ex Web Map Services) 



Data base: using Thredds server

Main services associated to the server 



Data visualisation

• User friendly tools

– Based on the the CATLAS (design not technology)

– View time series and maps

– Easy comparison to a large ensemble of global 
products (TRENDY, INVERSIONS, CMIP5, FluxCom…)

• Advanced users

– Definition of Jupyter notebooks (Python)

– Develop new and use existing (GCP) notebooks



Data visualisation



Data visualisation



CHE data and ICOS CP

Alex Vermeulen, Wouter Peters, Ute 
Karstens, Naomi Smith



• Intermediate data
• Staging to repository

– Transparent
– Strong identification
– Attribution: contributors and 

projects/framework
– Styling to project(s)
– Keep data and metadata together!
– Data integrity certified 
– Open access (simple web links)
– Web 3.0 technology 

• Publication
• Publishing (Datacite DOI)

• Sustainibility> 20 years
• 5 programmers/4 (data) 

scientists

Long term support of all stages of data lifecycle



• Cloud data storage, individual groups (https://fileshare.icos-cp.eu)
• Easy data sharing public/private

• Data accessible directly through Jupyter notebooks

• Online collaborative editing of documents/presentations etc

• Data publishing (https://data.icos-cp.eu) 

• Datacite DOI minting

• Long time storage (20+ years), trusted repository

• Real time data usage tracking

• Staged directly from cloud storage

• Attribution of contributors and styling for projects/frameworks

• Linked open data, designed to be FAIR (easy DMP), connected to EOSC and CDI

• Jupyter notebook/lab collaboration 
(https://jupyter.icos-cp.eu)
• Directly linked to cloud storage and repository

• Already used successfully in GCP and EUROCOM

• Staging of services and publishing on the web

Community data services support



Fully operational, data previews



Usage tracking



Dynamic linking of elaborated and obs data
https://stilt.icos-cp.eu/viewer/

https://stilt.icos-cp.eu/viewer/


VRE to run atm transport model, workflow
https://stilt.icos-cp.eu/worker/

https://stilt.icos-cp.eu/worker/


Interactive collaborative model result intercomparison in Jupyter notebooks, 
publication ready output
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Applicability outside Europe

 Transfer of information, tools and replicability of methods on GHG 
monitoring to other regions, making use of existing collaborations

• US: Exchange of data & model tools, rigourous benchmarking of 
GHG budgeting methods; collaborations with NOAA, official 
inventory agencies, and groups leading the SOCCR report. 

• China: Is a key test-case study for the VERIFY methodologies. 
Joint workshops on HR emissions mapping, inverse modeling & 
uncertainty assessments with Beijing University and the Chinese 
Academy of Science. 

• Indonesia: highest CH4 emission region for agriculture and central 
interest for land use change. Direct collaboration with the national 
inventory agency.  


