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Figure S1. As Fig. 4 from the main text, but for the remaining regions.
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Figure S2. As Fig. 4 from the main text, but with simulated values from the TROPO and the STRATO setup.
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Figure S3. As Fig. S1, but with simulated values from the TROPO and the STRATO setup.

suyded 3se3 d1y15ed Yyinos SluUeIY YHON saidouy duyded

Yy oN



SS(PM,) SS(<4.8um) N(2.7-12nm) N(12-60nm) N(60-500nm) N(0.5-4.8um)
12 ] — —— =T ==
11 B e — ——amon— i 5
10 B. — [N, - =3 o
9 =m— == - S o " E) s
8 =T e — e O == — =5 =4
g b o L - — — — A
6 - ° — — —a s — BB -
5 frm——0— R s e R =
a | it . [ ——, 2
3 == - s — | =
2 o o —— —— e | O
1 e — i P —— - >3] ]
«—|in—'«—1Ilog — <« |in = «——log — log log log log
12 = - —— e —— —
11 ] — —— — P ——
10 ™ s e = 2
9 o —o—— — e S - I——— o
8 g0 O e == ] | —— )
7 - — o = e —tmm—— e
6 = =S S ==} D v
5 = o = . e —_ 2
4 == —— = e e e .= =
3 - === =l { o B = —— a
2 e —— | | aEmE— g = i
1 —— —— g, | e R — R T
«—I|in—'«—1Ilog — <« lin = «—log — log log log log
12 - “0 on @ 0@ oID
11 Fo—— S = =l e n
—= 10 3 e R e o o
E 9 i ——S T — —— o E'_
= 8 T — — —p— — =
o 7 — R ———— = >
T 6 =03 L mmmna E— e 2N E—_ S E —— -
2 5 —— . — R R e by
s 4 - — e R =5
< 3 e { et — E—— ——mso— —_— =]
2 | ———— — == o —o— 0
1 — T el — - aE O — =
<« |lin - «——log —— log log log log
12 ? [ —m— = —— — 0
11 p— . = T o == g
10 o~ e o — -
9 == — mma e aane 35
8 ——o— . = =- . — e S o
7 —o e — R S -—o— 3
6 0 — TR — R — i — o
5 —— e — — =R S _—
4 [ oammEms, == - S, el — =R c
3 ——— —a] S el o ()
2 T —— ——— —ammE— = re)
1 i ——— — T >
<« |lin - «—log —— log log log log
12 G = T — B == »
11 G (S — ——i O o
10 & B e g c
9 . = Ca —r— [=d
8 == e — =mE— — — — g
7 ° e, — o — — —80—" =
6 ﬁh _— ] e _—— = =
5 = | ecammmmSO—— iy o — P e [o)
4 il —, — e - s o
3 T —— i —_— | [
2 i fm——— e i — = e —— 3
1 ; ot ——— o s .
0 10! 102 103 O 10%'102103 10t 103 10° 10! 102 103 104 10° 10! 102 103 10-2 10° 102
Mass [ng m~3] Mass [ng m~3] N [cm™3] N [cm~3] N [cm~3] N [cm~3]

HEl Observations (ATom)

I Simulation (EMAC TS setup)

Figure S4. Comparison of simulated (red; TS setup) and observed (black; ATom mission) mass concentrations of sea salt (PM1 and 0.1 um-—
4.8 um) and dust (0.1 um—4.8 um), and particle number concentrations in different size bins across selected regions. Box-whisker plots
follow the format of Fig. 4 from the main text. All concentrations are provided at standard temperature and pressure (STP; T = 273.15 K &
p =1013.25 hPa).
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Figure S5. As Fig. S4, but for the remaining regions.
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Figure S6. As Fig. S4, but with simulated values from the TROPO and the STRATO setup.
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Figure S7. As Fig. S5, but with simulated values from the TROPO and the STRATO setup.
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Figure S8. Comparison of simulated particle size distributions from the three model setups with ATom observations (black) across selected

regions.

dN/dlogDp [cm~3]

104
10°

1074
104

10°

1074
104

10°

1074

0.5-2.5 km

2.5-4.5 km

4.5-6.5 km

6.5-8.5 km

8.5-10.5 km

10.5-12.5 km

WY TN N N
NN TN TN TN
WV Y TN
TR T TN TN TN TN
m““\’»\i%\x}%\&\%\% \:
NN TN N N N
NN TN TN Ny
NNV TN TN
TN N TN

ded3 13vs Jeds I3VN JedN 13viL dedil

juo)

20Ss



co OH [o 5} SO, HNO; NO
12 e ——- =™ ——— =T T
11 = — - = ————gpm— ,J_"_
10 8= —_—a - e e F
9 = P g —— g 5
8 =3 ——— - e m—— — o -
7 e . = T e — n
6 TS — 2] — | e -
2 g B e —— - ——— 2
3 . — -, e, ] = =" -
2 = — 5 — a
1 == —— ) 5N s o]
12 go= g — —— ——
11 = 3 - S — 0 —
10 — - = ———— | —— ————— =
9 —=mr = —— — | —_—— —— °
8 — = =2 s —— ——— )
7 Ery —— g, —— ——— >
6 == . T - ———, R v
5 == . =5 — s ——— 2
4 = — s — ey ———— =
3 g === - i e A
2 —— — R e — e
1 — = — 1 = - s
12 Fl QO l% -_O A—E o °
11 = o e 5 g — —mE—— | (n
—10 _— E S g — ————r—. ——mmmo—— | ©
£79 - —mo— ——. — ——— =1
= 8 - ———mp T — e =2
o 7 o *. 20 ———=—— [ — >
T 6 -] S L% — o —— -
25 B ——aEmn L8 } [ — -
S 4 e =8 e = ———— e
< 3 . ——— o o e — =S
2 - = = e me—o— = i A
1 _h— — =N ‘B i [ (e .
12 g —  —w S = T | | 0
11 = ——ag— ——— 1 e =g | O
10 e T | —a——— ————pe -
9 oo —ma— . ———— —e— | 5
8 e o — e e ==H q e e o
7 = - T o —— ——_ 3
6 = === 5 e o
5 = — > Y - =N -
4 = = — =] 5T == ——— c
3 = — s —— o ——— (7
2 = . L= — e —— — A
1 = T R —— | >
12 &= - —— - | == w
11 e o ——— T —— T —— °
10 —r— e — —— —————py c
9 —— e —— ——— ' ————m— 5 =
8 —oy: —— R - —— e g
7 e o 5 3;; ——— R =
6 =2 5 - ——— e — S
5 ) ) re——— Hmom— o
4 =k —— = ———— “e— A
3 =N m—— =8 ———— i o
2 ™ 2. = S g
1 By —— e - _Eu— fo—
0 100300 0 10-210-110° O 102 10® O 10! 102 10® O 10 102 10° O 10! 102
MR [ppbv] MR [pptv] MR [ppbv] MR [pptv] MR [pptv] MR [pptv]

Il Observations (ATom) I Simulation (EMAC TS setup)

Figure S9. Comparison of simulated (red) and observed (black) mixing ratios (MR) of carbon monoxide (CO), the hydroxyl radical (OH),
ozone (O3), sulfur dioxide (SO2), nitric acid (HNO3), and nitric oxide (NO) from the ATom mission across selected regions, as defined in
Fig. 1 from the main text. Box-whisker plots follow the format of Fig. 4 from the main text.






