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Figure S1. Time evolution of BrO loss rates in [molec.cm™2.s~*] without the photolysis of BrO and the BrO + BrO — Br + Br + O
reaction, from 24 December at 12:00 to 31 December 2018 at 00:00 UTC in the near volcano plume.
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Figure S2. Time evolution of Br production rates in [molec.cm™2.s~*] without the photolysis of BrO and the BrO + BrO — Br + Br + O

reaction, from 24 December at 12:00 to 31 December 2018 at 00:00 UTC in the near volcano plume.
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Figure S3. Time evolution of : (a) BrO column concentration in [molec.cm™2], (b) production rates and (c) loss rates for BrO both in

[molec.cm™2.s™ '] from 24 December at 14:00 to 31 December 2018 at 00:00 UTC in the young plume.
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Figure S4. Time evolution of BrO loss rates in [molec.cm™2.s~ 1] without the photolysis of BrO and the BrO + BrO — Br + Br + O reaction

from 24 December at 14:00 to 31 December 2018 at 00:00 UTC in the young plume.
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Figure S5. Time evolution of : (a) BrO column concentration in [molec.cm™2], (b) production rates and (c) loss rates for BrO both in

[molec.cm™2.s~*] from 24 December at 20:00 to 31 December 2018 at 00:00 UTC in the aged plume.
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Figure S6. Time evolution of BrO loss rates in [molec.cm™2.s~1] without the photolysis of BrO and the BrO + BrO — Br + Br + O2
reaction, from 24 December at 20:00 to 31 December 2018 at 00:00 UTC in the aged plume.
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Figure S7. Time evolution of : (a) Br column concentration in [molec.cm™2], (b) production rates and (c) loss rates for Br both in

[molec.cm™2.s~1] from 24 December at 14:00 to 31 December 2018 at 00:00 UTC in the young plume.
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Figure S8. Time evolution of Br production rates in [molec.cm™2.s~*] without the photolysis of BrO and the BrO + BrO — Br + Br + O

reaction, from 24 December at 14:00 to 31 December 2018 at 00:00 UTC in the young plume.
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Figure S9. Time evolution of : (a) Br column concentration in [molec.cm™2], (b) production rates and (c) loss rates for Br both in

[molec.cm™2.s~1] from 24 December at 20:00 to 31 December 2018 at 00:00 UTC in the aged plume.
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Figure S10. Time evolution of Br production rates in [molec.cm™2.s~*], without the photolysis of BrO and the BrO + BrO — Br + Br + Oz

reaction from 24 December at 20:00 to 31 December 2018 at 00:00 UTC in the aged plume.
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Figure S11. Time evolution of : (a) Bry column concentration in [molec.cm™2], (b) production rates and (c) loss rates for Bra both in

[molec.cm™2.s~ '] from 24 December at 14:00 to 31 December 2018 at 00:00 UTC in the young plume.
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Figure S12. Time evolution of : (a) Bry column concentration in [molec.cm™2], (b) production rates and (c) loss rates for Bra both in

[molec.cm™2.s7!] from 24 December at 20:00 to 31 December 2018 at 00:00 UTC in the aged plume.
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Figure S13. Time evolution of : (a) BrCl column concentration in [molec.cm™2], (b) production rates and (c) loss rates for BrCl both in

[molec.cm™2.s~1] from 24 December at 14:00 to 31 December 2018 at 00:00 UTC in the young plume.
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Figure S14. Time evolution of : (a) BrCl column concentration in [molec.cm™2], (b) production rates and (c) loss rates for BrCl both in

[molec.cm™2.s~1] from 24 December at 20:00 to 31 December 2018 at 00:00 UTC in the aged plume.

15



lel4d HOBr (a)

=

Concentration
[molec.cm™2]
o

lell (b)
Br: + OH -> HOBr + Br

BN CH:0:z + BrO -> 0.72HOBr + 0.28Br + 0.28 HO2 + HCHO

Hl BrONO:z + H:0 (aersols) -> HOBr + HNOs

EE BrO + HOz -> HOBr + Oz

1.001
) 0.75 1
0.50

Production rate
[molec.cm™2.571]

0.251

0.00-

lell (c)
I HOBr + HCl{aerosols) -> BrCl + H:0
BN HOBr + HBr(aerosols) -> Brz + H:0
E HOBr + hv -> Br + OH

HOBr + O3P -> OH + BrO

1.00

0.501

0.254 “IH“

0.00 ||| ! : II|||| 1, . : . ‘|| L : . i —

Figure S15. Time evolution of : (a) HOBr column concentration in [molec.cm™2], (b) production rates and (c) loss rates for HOBr both in

Loss rate
[molec.cm™2.571]
o
~J
(9]

[molec.cm™2.s~1] from 24 December at 14:00 to 31 December 2018 at 00:00 UTC in the young plume.

16



leld HOBr (a)

=

5
a

Concentration
[molec.cm™2]

1 75 lell (b)
’ Br: + OH -> HOBr + Br
1.50 - I CH:0: + BrO -> 0.72HOBr + 0.28Br + 0.28 HOz2 + HCHO
—_ : HEEl BrONO:z + Hz0 (aersols) -> HOBr + HNO:
- BN BrO + HOz -> HOBr + O
L 1.251 ’ ’
m .
=9
S e 1.001
'43 Y
3 iuJ 0.75
o
£ £ 0.50-
N | I‘
0.00 + ! ; '.|| I‘_I ! . ||I . I L :
1.75 lell (c)
’ B HOBr + HCl(aerosols) -> BrCl + H20
1.50 EEE HOBr + HBr{aerosols) -> Brz + Hz0
) EEE HOBr + hv -> Br + OH
HOBr + O3P -> OH + BrO
T 1.254 ‘ g '
n
o~
s E 1.001
w Y
8 © 0.751
-5
E
= 0.501
0.25
0.00-

A AY A (5 A A AT AT AT A AN AN AN AN AT A AT AT AN A A A o ol o AN 5
Simulation date/time

Figure S16. Time evolution of : (a) HOBr column concentration in [molec.cm™2], (b) production rates and (c) loss rates for HOBr both in

[molec.cm™2.s~ 1] from 24 December at 20:00 to 31 December 2018 at 00:00 UTC in the aged plume.
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Figure S17. Time evolution of : (a) HBr column concentration in [molec.cm™2], (b) production rates and (c) loss rates for HBr both in

[molec.cm™2.s~1] from 24 December at 14:00 to 31 December 2018 at 00:00 UTC in the young plume.
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Figure S18. Time evolution of : (a) HBr column concentration in [molec.cm™2], (b) production rates and (c) loss rates for HBr both in

[molec.cm™2.s~1] from 24 December at 20:00 to 31 December 2018 at 00:00 UTC in the aged plume.
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Figure S20. Time evolution of : (a) BrONO; column concentration in [molec.cm 2], (b) production rates and (c) loss rates for BrONO2

both in [molec.cm 2.5~ '] from 24 December at 20:00 to 31 December 2018 at 00:00 UTC in the aged plume.
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Figure S21. Time evolution of the total burden of the NO2 within plume in [molec] from 24 December at 12:00 to 31 December 2018 at

00:00 UTC in the near volcano domain.
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Figure S22. Linear regression of BrO column of TROPOMI and MOCAGE within volcanic plume (left column) and outside of of the
volcanic plume (right column) in molec.cm ™2 from 25 to 30 December 2018 for the whole domain of the Mediterranean basin. The red lines

correspond to the linear regression and 1:1 in black colour lines.
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