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Overview

The Copernicus Carbon Dioxide Monitoring mission (CO2M) is the space component of the European integrated monitoring and 
verification support capacity (MVS) dedicated to the monitoring of anthropogenic CO2 emissions. EUMETSAT is developing a significant 
part of the CO2M ground segment to undertake day-to-day operations of CO2M and the processing of CO2M products (see poster 2-P04
for further details). 

We are performing the CO2M cal/val requirements science support study – EUMETSAT project – lead by the Ludwig-Maximilians-
Universität in partnership with the Royal Belgian Institute for Space Aeronomy, the University of Bremen and The Inversion Lab, with 
LMU also providing service management. https://www.eumetsat.int/CO2M-cal-val-support

Objectives: 
- Identification of datasets for continuous cal/val and monitoring of operational GHG products.
- Proposal for improvement of ground-based fiducial reference dataset quality, network architecture and data-provision where needed.
- Definition of scientific methodologies for monitoring and cal/val for all proposed datasets.

Focus of this presentation: 
- Database with key station parameter ranges in support of satellite validation 
- Creation of gridded satellite level-3 files
- Visualisation of satellite files, emission data and parameters from station database (beta testing – official release later)
- Examples of some potential applications

https://www.eumetsat.int/CO2M-cal-val-support


IWGGMS18, Virtual meeting, NIES&JAXA, 12 – 14 July 2022 M. K. Sha et al. 3

Station parameter database

Modular dynamic database describing the station 
characteristics, key instrument parameters, available data 
products and their quality, and network characteristics.

Information collected per station/location and stored in 
csv files. 
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Station parameter database

Database stored as netCDF file and accessible using a 
oPeNDAP interface.

Possibility to request the parameters, filter and select 
variables via web-based interface in json, ascii or netCDF.

Raw data from the database showing output of 
selected parameters for the 62 stations included in the 
database so far.

Examples: (future implementation)
https://co2m.aeronomie.be/co2m_sites_db.json?&netwo
rk>>"TCCON“  #list of stations which are part of TCCON

https://co2m.aeronomie.be/co2m_sites_db.json?name,la
titude,longitude,altitude&carbon_dioxide_total_column=
1&latitude>-
25&latitude<70.0&longitude>0.0&longitude<90.0 
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Map server

co2m_sites_db

Website server + storage

EUM / user 

Data storage 
and/or database

GeoJSON, 
GeoTiiff, JPEG, 
netCDF, ....

Global (gridded) data, 
for example in lat-lon representation

WMS / WCS / WFS request

WMS = Web Mapping Service: provides requested map (png, jpeg, geotiff, pdf, kml, ...) 
WCS = Web Coverage Service: provides requested data (GeoTiff, arcGrid, jpeg, ...)
WFS = Web Feature Service: provides requested features (vestor data: shapefile, geojson, ...)



IWGGMS18, Virtual meeting, NIES&JAXA, 12 – 14 July 2022 M. K. Sha et al. 6

Map server

CO2M project map server: 
https://co2m.aeronomie.be/

Create an account

Login with your Username &
Password and check “Remember Me” 
box for future easy login

https://co2m.aeronomie.be/
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Map server – database visualisation

Database information sorted in four categories
Siteinfo Meteoinfo Gasesinfo Ancillaryinfo
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Map server – visualisation options
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Map server – Satellite & database visualisation
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Map server – Satellite data comparator & database visualisation

CH4_S5P_OP CH4_S5P_WFMD
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Map server – Satellite data comparator & database visualisation

CH4_S5P_OP CH4_S5P_WFMD
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Map server – Satellite & Emission data comparator visualisation

CH4_S5P_OP

CH4_EDGARv6
total2018
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Map server – Satellite & Emission data comparator visualisation

CH4_S5P_OP

CH4_EDGARv6
total2018
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Summary and outlook

Our study supports the development at EUMETSAT of an end-to-end system including operational calibration and validation.

Current features include visualisation of monthly/yearly averaged satellite files, emission data from EDGAR, station database 
build for CO2M cal/val study – beta testing – official release will be later

Comparator option to compare different level-3 files of different gases from satellites or to compare them against emission data

Quick overview of the availability of ancillary data at the site locations from station database. These include, amongst others,
information on albedo, aerosol, snow/ice flags, cloud information, …

Possibility to view daily/monthly/yearly evolution of satellite data and their comparisons to other products (satellites, emissions, 
models), handling of data processed with different processor versions 

Assists detection of emission hot-spots, suitability of adding additional measurements at certain locations considering the 
criticality of emissions, co-emitted species and pollution levels

Assists identifying locations with missing fiducial reference measurements for satellite cal/val

Collect user feedback on current status or requests for addition of other products to the map server

Thank you for your attention!


