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CT Europe near real-time CO₂ fluxes
• CT Europe flux inversions now 1-year behind the current (2020 is done)


• Carbon cycle anomalies are happening now, and attract interest


• Observations and models to simulate the biosphere and ocean are available quickly, but…


• … bottom-up fossil fuel emission inventories are often updated at YYYY-2


• … and contain relatively little spatiotemporal variability


• In Super et al (2020) we showed the use of “Activity data” and “Weather Proxies” to fill in many details in 
the fossil fuel emission field


• Auke van der Woude extended this to include EUROSTAT, and ENTSO-E statistics with a lag-time of 
MM-2 (i.e., March 2022 available now) 


• And together with Remco de kok they automated the creation of 0.1x0.2 degree carbon cycle fluxes 
over Europe within the CTDAS pipeline



CT Europe near real-time CO₂ fluxes
• Not the only NRT product, but uniquely targeting Europe, and providing all fluxes 

needed for CO₂ modeling (i.e, not just fossil fuel emissions)

NOAA GML website
Andy Jacobson’s work



CT Europe near real-time CO₂ fluxes
•EUROSTAT data informs monthly industrial, on-road, shipping, and aviation emissions

•ENTSO-E data informs on monthly power plant emissions

•Temperature data (ERA5) informs on daily household emissions

•Wind and SST data (ERA5) informs on daily ocean emissions

•Other meteo data (ERA5) informs SIB4 to calculate GPP, TER, and NEE



CT Europe near real-time CO₂ fluxes
• This is now a publicly, and monthly updated product on the ICOS Carbon Portal







CT Europe near real-time CO₂ fluxes

• Comparison of mole fractions against:


• CT Europe optimized fluxes (GCB2021)


• poor-person inversion (projection of Mauna Loa CO₂ growth rate on NEE)


• all fluxes outside Europe the same


• Transport of all fluxes (coarsened to 1x1 degree!) with TM5-zoom


• Transport of CTE-HR fluxes with WRF-STILT


• full 0.1x0.2 degree transport and flux resolution


• or with fluxes coarsened to 1x1 degree


• or with diurnal profiles flattened
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Lutjewad CO₂ mole fractions (data courtesy of RUG)

Simulations of TM5, WRF-STILT, 

and WRF-STILT (coarsened/flattened flux)



Lutjewad CO₂ mole fractions (data courtesy of RUG)



Cabauw CO₂ mole fractions (data courtesy of TNO)



Summary
•CTE-HR fluxes for Europe now available for 01/2017-03/2022

•Many CC anomalies represented already (without optimization)

•Evaluation against ICOS CO₂ mole fractions suggests:

•CTE-HR performs nearly as well as optimized fluxes from CTE

•TM5 performs nearly as well as WRF-STILT for transporting them


• In measured CO₂ mole fractions:

•85-90% of variability is due too synoptic variations at scales captured by TM5

•This is true even for a non-background site like Cabauw, Netherlands

• the remainder is due to (FF) “plumes”, captured better* by WRF-STILT

•diurnal variability of fluxes is too large to ignore



Next steps
• WRF-CHEM in CTDAS (Sander, Liesbeth, Friedemann) will be used to transport and 

evaluate CTE-HR fluxes in near real-time, also part of PARIS EU proposal.


• Auke van der Woude will work to formally merge CTE global fluxes with CTE-HR 
European fluxes


• Activity/statistical data and weather/other proxy concept to be expanded globally 
using CTSF (see presentation Joram)


• Anne-Wil van den Berg works on OpenIFS transport of CO₂, together with Etienne 
Tourigny and Iria Ayan at BSC, Spain. 


• Use of EC-Earth4 framework from OpenIFS runs, together with python NetCDF 
reader, and CT Europe global CO₂ fluxes. Also part of CORSO EU proposal


• Separate funded projects to add CO, NOx, O2, and δ¹³C to CT Europe


