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The reduced 1-sigma monthly uncertainties for inflated (Figure S1a), original (Figure 8d) and 1 

shrunk (Figure S1b) observation errors are (1) 7%, 6%, and 5% respectively for total emission 2 

estimates with U network, (2) 16%, 15%, and 12% respectively for building emissions with U 3 

network, (3) 19%, 18% and 16% respectively for road emissions with E network, and (4) 4 

20%, 18% and 16% respectively for energy emissions with U network. Changing the 5 

correlation structure in background errors would have an impact of similar order on inversion 6 

performance (see Cardinali 2013). We have studied a winter period (January 2011). 7 

Compared to winter NEE fluxes, summer NEE fluxes have larger diurnal variations, which 8 

may incur larger NEE model errors and larger observation errors. We therefore 9 

inflated/shrunk by 100% the background error standard derivation of the NEE fluxes, and 10 

found less than 1% variations of uncertainty reduction in the total emission estimates by the 11 

inversion. For our winter period, the cross correlation between errors in inversion estimate for 12 

NEE fluxes and other sectoral fossil fuel CO2 emissions (except building emissions) are 13 

nearly zero (Figure 9b-d), which may explain the weak influence of background NEE errors 14 

on total fossil fuel CO2 emission estimates. We also inflated the columns of the observation 15 

operator matrix H that correspond to the NEE fluxes by factors of 3 and 5 respectively to take 16 

into account enhanced summer NEE variations. The resulting variations of uncertainty 17 

reductions in the total emission estimates were found to be less than 1%. These sensitivity 18 

analyses lead us to conclude that our inversions are robust and do not change qualitatively for 19 

other months or when tuning the background or observation errors for realistic applications. 20 
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(a)  (b)  

Supplementary Figure S1 (a) Reduction of uncertainties by inversions using three different 1 

types of networks of 70 stations with inflated observation error standard derivation (50% 2 

larger). (b) Reduction of uncertainties by inversions using three different types of networks of 3 

70 stations with shrunk observation error standard derivation (50% smaller). 4 


