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Figure S1: Same as Figure 4, but inversions show the effect of NOAA vs AGAGE vs NIES 31 

network differences, as well as, the impacts of AGAGE scale selection. The control case 32 

(agey32) here used all 49 sites data in inversion using “fixed” adjustments for the inter-33 

institional  scale differences, while the case - agey32_agageTD used the “time-dependent” 34 

scale correction to the AGAGE sites, i.e., NOAA/AGAGE = 4.3641x10-5 * Year + 0.91065 and 35 

case - agey32_noScl used no scale adjustments. The case - agey32_agage excluded 5 36 

NOAA sites (n2o_alt_surface-flask_1, n2o_cgo_surface-flask_1, n2o_mhd_surface-flask_1, n2o_rpb_surface-37 

flask_1, n2o_smo_surface-flask_1), case - agey32_NOAA excluded 10 sites of AGAGE and other 38 

institute (n2o_alt_surface-flask_16, n2o_brw_surface-insitu_2, n2o_cgo_surface-flask_16, n2o_cgo_surface-39 
insitu_4, n2o_mhd_surface-insitu_4, n2o_mlo_surface-flask_16, n2o_rpb_surface-insitu_4,  n2o_smo_surface-40 
insitu_4, n2o_spo_surface-flask_16, n2o_thd_surface-insitu_4), and case - agey32_NOAA-NIES excluded 41 

12 sites as in the case of agey32_NOAA + 2 NIES sites (COI_N2O and HAT_N2O). The first 3 cases 42 

dealt with measurement scales (49 sites) and final 3 cases show impacts of measurement site 43 

networks (fixed scale adjustment).   44 
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Figure S2: Ensemble mean and ±1σ spread  (cyan line and shading) of N2O flux anomalies of 6 47 

inversion cases are shown, and with sectoral fluxes for 4 categories, namely, EDGARv8.0 48 

agriculture soil (Edg80_AgrSoil), EDGARv8.0 anthropogenic/industrial (Edg80_Anth), and VISIT 49 

model simulated agriculture soil (VISIT_AgrSoil) and natural soil (VISIT_NatSoil). The GEIA 50 

natural soil emissions do not contain interannual variations.   51 
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Figure S3: Same as Figure 3, but flux time series for the 11 ocean regions are shown.   55 
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Figure S4: Annual mean time series of N2O total emissions based on ensemble mean and ±1σ 59 

spread (cyan line and shading) of different inversion cases for the 15 regions depicted by 60 

central map. Nitrogen fertilizer used in the regions are also shown (N-fertilizer = crop_nh4 + 61 

crop_no3 + pasture_nh4 + pasture_no3 (red line). The anomalies in ensemble mean and 62 

spread between the inversions are shown in Fig. 5 and Fig. S4.  63 
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Figure S5: Same as Figure S2, but the annual mean anomalies in N2O flux and ratio of N2O flux 66 

to N-fertilizer use time series are shown. The flux anomalies are calculated relative to the 2000-67 

2004 mean. The N-fertilizer use is assumed to remain constant at 2020 level for the later 3 68 

years.  69 
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Figure S6: Same as Figure 7, but the N2O flux and N-fertilizer use for the longer period of 73 

analysis are shown (2016-2020 and 2000-2004; differences over 16 years). Note that this 74 

analysis is restricted until 2020 because of the availability of N-fertilizer input data. Note that the 75 

increase in Global N-fertilizer use during the period this analysis is 6.1 as marked on the grey 76 

bar and a smaller y-axis range is chosen for clearly showing the regional differences.  77 
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Table S1. List of sites used in the N2O inversion as available from NOAA/GML, WDCGG- 79 

AGAGE and NIES. Operating institute’s name is given at the end of Site name (column 2).  80 
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