Supplement

This supplementary material provides the complete dataset and preliminary analysis supporting the findings of the main manuscript. The content
follows the logical progression of the study, starting from annual vertical distributions and moving toward aggregated seasonal trends.

Section 1: The first 16 figures represent the initial step of the analysis. For each year from 2007 to 2022, we present the nighttime vertical
distribution of the backscatter coefficient at 532 nm and the corresponding stratospheric aerosol subtypes. These profiles are provided for each
of the study’s defined sub-regions: Northern Europe (N1, N2, N3, N4), Central Europe (C1, C2, C3, C4), Southern Europe (51, S2, S3, S4).
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Year 2020
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Year 2021
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Year 2022
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Section 2: The following figure provides a broader view of the atmospheric state by averaging the sub-regional nighttime data to represent the
vertical aerosol distribution over the entire European domain.

Stratospheric profiles averaged per 1 km-all EU regions: Night (2007 - 2022}
30

25 : i g_‘
10 E . I . | . . |

0 0.005 010 00050010 00050010 00050010 0005000 00050010 0.0050010 0005 001 0 Q0050010 00050010 00050010 00050010 00050010 0005000 00050010 000500
{km’ Tsr )

T Ty
=

m)

1y

=}
+EEE

TR

Altitude (k
o

aer

—&— 2007 —&— 2008 —O— 2008 —@— 2010 —&—2011 —O0—2012 —&—2013 —8— 2014 —@&— 2015 —0— 2016 —8— 2017 —8— 201§ —O&—201% —8— 2020 —&— 2021 —8— 2022 TPPHLSTD

30 L u
I I
25
10
5

0 80 1000 B0 1000 S0 1000 50 1000 50 1000 50 1000 100 0 100 0 100 0 1000 50 1000 50 1000 &0 1000 100 0 000 50 1
Percentage(%

N smoke N PS5 I Wolcanic Ash I Sulfate I Unclassified

}

m
)
[=3

Altitude (ki

[4]

=

i}

17



The following figures present the seasonal contributions for each year from 2007 to 2022,

across every European sub

Section 3

. This analysis breaks down the four main stratospheric aerosol

-region

Sulfates, Smoke, Volcanic Ash, and Polar Stratospheric Aerosols (PSA).

subtypes

Sulfate

2202
= | {lc0c
[ 0202
6102
E g10¢
[ 2102
E alog
Gl0C
i er4
i €10e
454
B Loz [
- 0102
B 6002
8002
- 1002
(=] (=] [=] o o o (=) (=] (=]
m (15 m 0 m wn
[ [ | €202 €202 [ Ze0e
o4 L20g LZ0zZ
0e0e 0202 0202
6102 6L02 6102
[ | I {8102 8102 2102
B 1102 2102 [ 2102
I | 9L0Z 910z 9102
[ 5102 G0z 5102
[ 7102 $LOZ
£L0Z €102 £102
zh0zZ z102 zL02
| Li0g (A4 LLog
0102 0102 0102
| 6002 6002 8002
I [ 800C 8002 8002
2002 1002 2002
(=] o (=] o o i=] o o o
m (123 m w m w
] [
7202 [ 2202 ey 2202
1L20e Le0e 120z
0202 0202 0202
6102 6102 8102
810z 8107 8L0Z
2102 L1102 2102
910¢ 102 9102
1| 5102 G102 5102
E 1| ¥102 102 ¥102
i £L0C €loc €102
l ZL0e [ AN | FAN 4
[ Log L10g Loz
- I 0Loe [ oLoe 0LoZ
[ B00E 6002 6002
[ g 8002 2002
- 1002 1002 2002
(=1 < [=] < [=1 L= < < (=1
m. (=3 ‘OI w0 m w3
2z0e | zeoe | | 2202
120¢ 202 Wl he0e
0202 0202 [ [ T Qzoe
6102 6102 I
I | { 810 2107 2107
[ | 2102 2102 2102
[ I 9107 9102 910z
1 SH0Z 15L02 SL0Z
| I B4 tL0Z 102
[ B | [ {5H0Z €102 £107
[ Zh0Z [ |zloz ZL07
L 110z 1102 1102
I | 0102 010z 0L0Z
[ 6002 8002 68002
| 8007 8002 8002
| 2002 _ L002 2002
(=] (=3 (=] [=] (=) o (=] o o
m [+ m 0 m w
(%) uonnquuod (%) uonnguiLog (%) UolngLuogy
|BuoseaS [BUOSEDS [EEIET

Year Year
inter (Jan-Feb) [ Winter (Dec) Spring Summer

Year

Year

Smoke

h

o
o
(=3
&

- 2202
b _ 1202 [34tr4
020z 0202
8102 610C
8102 8102
2102 2102
2102 9102
E 5102 S10¢
¥1L02 102
€102 €10¢
Z10Z zH0Z
Loz Loz
010z 0L0Z
8002 6002
8002 8002
2002 2002
(=] (=] [=] j=] o o o (=) (=]
m ('3 m n m mn
Ze0e [ 2z0e ,? meow
V202 Y 1] 202 h 1202
Deoe 0202 0202
6L0Z 6L0Z 6L02
8loz 2102 8102
110Z 2107 1107
gLoz 9102 9102
[ [ gloz | 5102 5102
: [ vioz ¥10Z 7102
£10z £102 £102
£ | 1zloz | zihoz z10Z
| IR 102 1102 LLoZ
0Lz TH 0102 0102
I | 5002 8002 600C
B 800C 8002 2002
2002 2002 2002
o o o o o o o o o
w w ¢UI w m w0
[ [

L | 7202 [ zz07 2202
e —— A Lzoe 120e
N 0207 0z02 0202
[ 610T _ 8102 ) 6102

1T 810 gL02 2102
| 2102 I 102 L10C
| 9l0g 9102 9102

115102 [ 5102 G102
E riog w102 102
| el0c [ €L0Z €102
I 207 1oz zL0g
[ Ligg Loz LLog
F oloe 0Loe 0102
BN (6007 6002 6002
I 0 3002 8002 8002
- loog 1002 2002
(=1 < [=] f=1 [=1 (=1 (=1 f=1 (=1
.ﬁl. (53 40I w0 m w
E 2202 z20e 2Z0T
> 20T 1202 Fap 1202
B § 0207 0202 0202
- (sloz 6102 6102
| 50T 2102 2107
| Ziog 2102 2102
£ 8loZ a0z 9102
B LR msioz 5107
rLoz ¥L0Z 102
£107 1 B £102 BB €102

T 414 z10Z zh0Z

110z T 110z 1102
- 0102 | 0102 0102
[ 6002 [] 6002 6002
I T 8007 8002 8002
B 2002 £002 2002
(=] [=3 (=] =] [=] o (=) (=] o
w w m 0 m ['7)

(%) uonnquiuod (%) uonnguiuon (%) LuonngLuod
[BUOSEaS [BUCSEDS [CVSEEI

Year Year
inter (Jan-Feb) [ Winter (Dec) Spring Summer

Year

Year

18



Voleanic Ash
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