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Figure S1. The data-availability of N1go and N5o measurements for (a) training stations and (b) holdout stations.



(a) BIR (b)

GUA

- Daily data point
— 1:1line
=== 1:1.5, 1.5:1 lines

B Station median
—— 10th-90th percentile

(i) OPE

102 103
Observed Nigo (cm™3)

(N VIL

103 J
£ 7107 £
E 3
E 10 § g
E g E
= = =
> - 1014 T 1024
3 102+ 3 3
(@] [} Y
3 8 g
s = =
10° -
102 103 100 10! 102
Observed Nigo (cm™3) Observed Nigo (cm™3)
(d) EPC (e) ETL
104 d
7 T I
£ 10 £ 10°; 5 1004
: : :
= = 2 =
102 4
E E g
g g 01 g
1 -
2 1024 2 s
103 4
T T 100 T T T T
102 103 10° 10! 102 10° 104
Observed N1gp (cm™3) Observed Nigo (cm™3)
(9) IPR (h) MAO
. 104 m 104 3 —~
i ) I
: : :
= £ 10% =
3 10°4 © 8
T 3 3
o kel B
S o 2 |
8 8 210
102 4
103 104 162 163 1(|)4
. Observed Nigp (cm™3) Observed Nigo (cm™3)
(J) (k) FON
104 J
T - T
3 £ § 102
g 5 10% 4 g
= 10% 2 5
3 3 g
= L G
3 3 g1
o
= = =
. T 2 |
10° 0+ O 102
-3
Observed Nigo (cm™3) Observed N1go (cm™3)

10t 102
Observed Nigo (cm™3)

Figure S2. Daily modelled concentrations against observations at holdout stations. Station abbreviations are listed in Table 1. Station median

and percentile whiskers are the same as in Figure 3. 2
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Figure S3. Time series of observed and model estimated N1gp concentrations for holdout stations. Time series for another four holdout

stations can be found from Figure 3.
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Figure S4. Time series of observed and model estimated N5 concentrations for holdout stations.
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(a) ML estimate, MAM 2003-2024 (b) ML estimate, SON 2003-2024
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Figure S5. The global average spatial distributions of N1gg and N5 as well as N5 to N1gg ratio by season for 2003-2024. Panels a), c) and
e) contain March-April-May result and panels b), d), f) September-October-November
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Figure S6. Average seasonal cycles for N1og and N5o during 2003-2094 at selected regions calculated from monthly averages.
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