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• TM5-online vs offline update


• TM5 in inverse modeling


• EUROCOM


• CHE & CIF


• Parameter optimization
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EUROCOM
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EUROCOM
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CHE & CIF
Carbon Human Emissions & Common Inverse Framework
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Figure 1: Schematic call chart of the CIF, with details on the observation operator. All operations in the observation operator must be provided an
individual adjoint if the observation operator is to be run in adjoint mode.
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Parameter inversions

𝛾T = 5.1 PgC yr-1 K-1



NEE(t) = a0 + a1t + a2t2 +
4

∑
n=1

bnsin(2πnt + ϕn)

NEE(t, T ) = a0 + a1t + a2t2 +
4

∑
n=1

bnsin(2πnt + ϕn) + γTΔT
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Rödenbeck et al., (2018), ACP

CO₂ inverse derived values of 𝛄T per month,  
negative = more uptake when warmer 
positive = less uptake when warmer

(gCm−2yr−1)K−1 



Estimate of 𝛄T based on fit to SIBCASA NEE



NEE(t, T ) = a0 + a1t + a2t2 +
4

∑
n=1

bnsin(2πnt + ϕn) + γSIFΔSIF + TER(t, T )



Summary
• Ongoing inversion projects at European/Global scales


• Ambition to go to longer time-scales (30+ years)


• IFS-TM5-MP (nudged to ERA5)


• good for reduced meteo storage (factor -10.0)…


• … but not in clock time (factor +2.5) due to OASIS


• parameter inversion for climate sensitivity


• Climate sensitivity => biosphere/climate models (EC-Earth)


