
Introduction
Improving the monitoring and forecasting of the thermodynamical and 
biogeochemical state of the Earth surface, as well as the surface-atmosphere 
fluxes for Water, Energy and Carbon, is a high priority at ECMWF to improve 
Services for Global Weather/Environmental Applications and for the 
European Copernicus Programme.

To face future challenges for a global kilometre-scale Earth System approach 
significant community effort is needed to further develop the surface models 
that can make better use of existing and new Earth Observations (EO). 
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A roadmap for enhanced CO2 modelling Including Anthropogenic CO2 emissions
Sectoral emissions and their uncertainties (EDGAR + IPCC)

Earth System Approach @ECMWF
• Integrated Forecasting System

Data Assimilation schemes
• Coupled  Ocean-Land-Atmosphere

Ensemble Modelling
• Use of Satellite + In-situ EO data

Representing CO2 uncertainty
Perturbing the anthropogenic CO2 emissions along with transport 
and biogenic emissions permit to characterise CO2  uncertainties 

A crucial role for the choice of land cover
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