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Figure S1: Same as Figure 4, but inversions show the effect of NOAA vs AGAGE vs NIES
network differences, as well as, the impacts of AGAGE scale selection. The control case
(agey32) here used all 49 sites data in inversion using “fixed” adjustments for the inter-
institional scale differences, while the case - agey32_agageTD used the “time-dependent”
scale correction to the AGAGE sites, i.e., NOAA/AGAGE = 4.3641x10° * Year + 0.91065 and
case - agey32_noScl used no scale adjustments. The case - agey32_agage excluded 5
NOAA sites (n20_alt_surface-flask_1, n20_cgo_surface-flask_1, n20_mhd_surface-flask_1, n2o_rpb_surface-
flask_1, n20_smo_surface-flask_1), case - agey32_NOAA excluded 10 sites of AGAGE and other
institute (n2o_alt_surface-flask_16, n20_brw_surface-insitu_2, n20_cgo_surface-flask_16, n20_cgo_surface-
insitu_4, n2o_mhd_surface-insitu_4, n2o_mlo_surface-flask_16, n20_rpb_surface-insitu_4, n2o_smo_surface-
insitu_4, n20_spo_surface-flask_16, n20_thd_surface-insitu_4), and case - agey32_NOAA-NIES excluded
12 sites as in the case of agey32 _NOAA + 2 NIES sites (COI_N20 and HAT_N20). The first 3 cases
dealt with measurement scales (49 sites) and final 3 cases show impacts of measurement site

networks (fixed scale adjustment).
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Figure S2: Ensemble mean and 10 spread (cyan line and shading) of N>O flux anomalies of 6
inversion cases are shown, and with sectoral fluxes for 4 categories, namely, EDGARV8.0
agriculture soil (Edg80_AgrSoil), EDGARV8.0 anthropogenic/industrial (Edg80_Anth), and VISIT
model simulated agriculture soil (VISIT_AgrSoil) and natural soil (VISIT_NatSoil). The GEIA

natural soil emissions do not contain interannual variations.
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Figure S3: Same as Figure 3, but flux time series for the 11 ocean regions are shown.



57
58

59
60
61
62
63

082 Boreal N. America 8 14 b. Europe 18 0.8° Russia 8 08 d. West Asia a
0.6+ r6 1.2 16 0.6 6 0.6 6
0.4 a1 14 0.4 404 W 4
02'% 2 0.8 12 0.2 202 2
0 0 0.6 10 0 0o 0 0
1-87e.Temp. N. America 18 189 South Asia o6
24
161 16 16
1.4 22
1.49 14 Boreal N. America Russia ’ 20
Europe 1.2 18
1.21 12 Temp. N. America West Asia  East Asia 1 16
Northern Africa i
1 10 Tropical America '8 south QS'am  Asi 0.8 14
. . i Central Africa outheast Asia . .

< 1.4-h' Tropical America 5 Brazil oot East Asia 3~

s ) )

= Temp. S. America Southern Africa Oceania 50 =

> 1.29 te 2 z

e 5

x 28 O

ERRE k4 1.8 =

= [

2 “VOW\ %8

2 0.89 f2 1.6 2%

S 06 0 14 2z

< . " . . .

k] 164 Brazil 8 12 k. Northern Africa 8 0.8-" Southern Africa 5 16 Southeast Asia s
141 \/\ 61 e O.G-W’\/&"\ a3 1’4_\/\/\/~/‘/\/ .
1.2 r4 08 /\/\/\/*/\/\/\A/\/\/\ b4 0.4] 412 M 4

19 2 0.6 - 2 0.24 21 2

I —

0.8 0 04 0 0 008
©72000 2005 2010 2015 2020
- . X . Year
o.M Temp. S. America s 190 Central Africa s osP Oceania I
X X —— Inversion Ensemble

O-G'W\/\/ 617 6 069 e —— N-Fertilizer
0.49 415 4 0.4] k4
O.Q—W/ 213 2 029 F2

e

___-_——~_—/-/\/_/

0 T -
2000 2005 2010 2015 2020

0 115> v v v v
2000 2005 2010 2015 2020

Year

0 v v v v
2000 2005 2010 2015 2020

Figure S4: Annual mean time series of N2O total emissions based on ensemble mean and 10

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

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

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

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

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

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

years.
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Figure S6: Same as Figure 7, but the N2O flux and N-fertilizer use for the longer period of
analysis are shown (2016-2020 and 2000-2004; differences over 16 years). Note that this
analysis is restricted until 2020 because of the availability of N-fertilizer input data. Note that the
increase in Global N-fertilizer use during the period this analysis is 6.1 as marked on the grey

bar and a smaller y-axis range is chosen for clearly showing the regional differences.



79  Table S1. List of sites used in the N2O inversion as available from NOAA/GML, WDCGG-
80 AGAGE and NIES. Operating institute’s name is given at the end of Site name (column 2).

Sl. No. Site name and operating institution Latitude Longitude Altitude

1 n2o_alt_surface-flask_1_NOAA 825 -62.5 190
2 n2o_asc_surface-flask_1_NOAA -8.0 -14.4 90
3 n2o_ask_surface-flask_1_NOAA 233 5.6 2715
4  n2o_azr_surface-flask_1_NOAA 38.8 -27.4 24
5 n2o_bmw_surface-flask_1_NOAA 323 -64.9 51
6 n2o_brw_surface-flask_1_NOAA 713 -156.6 16
7  n2o_cba_surface-flask_1_NOAA 55.2 -162.7 57
8 n2o_cgo_surface-flask_1_NOAA -40.7 144.7 164
9  n2o_crz_surface-flask_1_NOAA -46.4 519 202
10 n2o_gmi_surface-flask_1_NOAA 134 144.7 5
11  n2o_hba_surface-flask_1_NOAA -75.6 -26.2 35
12 n2o_hun_surface-flask_1_NOAA 47.0 16.7 344
13 n2o_ice_surface-flask_1_NOAA 63.4 -20.3 122
14  n2o_izo_surface-flask_1_NOAA 28.3 -16.5 2378
15  n2o_key_surface-flask_1_NOAA 25.7 -80.2 6
16  n2o_kum_surface-flask_1_NOAA 19.6 -154.9 5
17  n2o_mhd_surface-flask_1_NOAA 533 -9.9 26
18 n2o_mid_surface-flask_1_NOAA 28.2 -177.4 15
19 n2o_mlo_surface-flask_1_NOAA 19.5 -155.6 3402
20  n2o_nwr_surface-flask_1_NOAA 40.1 -105.6 3526
21  n2o_psa_surface-flask_1_NOAA -64.9 -64.0 15
22  n2o_rpb_surface-flask_1_NOAA 13.2 -59.4 20
23 n2o_sey_surface-flask_1_NOAA -4.7 55.5 7
24  n2o_shm_surface-flask_1_NOAA 52.7 174.1 28
25 n2o_smo_surface-flask_1_NOAA -14.3 -170.6 60
26  n2o_spo_surface-flask_1_NOAA -89.0 -24.8 2815
27  n2o_syo_surface-flask_1_NOAA -69.0 39.6 19
28 n2o_tap_surface-flask_1_NOAA 36.7 126.1 21
29 n2o_ush_surface-flask_1_NOAA -54.9 -68.3 32
30 n2o_uta_surface-flask_1_NOAA 39.9 -113.7 1332
31 n2o_uum_surface-flask_1_NOAA 445 1111 1012
32 n2o_wis_surface-flask_1_NOAA 30.0 35.1 156
33 n2o_zep_surface-flask_1_NOAA 789 119 479
34 n2o_brw_surface-insitu_2_NOAA 713 -156.6 16
35 n2o_cgo_surface-insitu_4_AGAGE -40.7 144.7 164
36 n2o_mhd_surface-insitu_4_AGAGE 53.3 -9.9 8
37 n2o_rpb_surface-insitu_4_AGAGE 13.2 -59.4 20
38 n2o_smo_surface-insitu_4_AGAGE -14.2 -170.6 60
39 n2o_thd_surface-insitu_4_AGAGE 411 -124.2 2
40 n2o_alt_surface-flask_16_CSIRO 825 -62.3 210
41 n2o_cgo_surface-flask_16_CSIRO -40.7 144.7 164
42  n2o_cya_surface-flask_16_CSIRO -66.3 110.5 55
43  n2o_maa_surface-flask_16_CSIRO -67.6 62.9 42
44  n2o_mlo_surface-flask_16_CSIRO 19.5 -155.6 3435
45 n2o_magqa_surface-flask_16_CSIRO -54.5 158.9 13
46  n2o_spo_surface-flask_16_CSIRO -89.0 -24.8 2847
47  n2o_ryo_surface-insitu_1_JMA 39.0 141.8 280
48 n2o_coi_surface-insitu_NIES 432 145.5 101
49  n2o_hat_surface-insitu_NIES 241 123.8 47
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