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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 + Oy

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~1] 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~*] without the photolysis of BrO and the BrO + BrO — Br + Br + O3 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~1] 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~*] without the photolysis of BrO and the BrO + BrO — Br + Br + O

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.

11



ST leld Br; (a)
= £
E51
CU
o L
09 7\ ~ o~ \_
SE0o—"——/ YT > .
o
5 lel0 (b)
BN HOBr + HBr(aerosols) -> Brz + H20
I BrO + BrO -> Brz + Oz
o4
27,
Ot
I3
s E
-ld .
282
° g
D.,_,l
OJL ol L
5 lel0 (<)
I Br: + hv -> Br + Br
I Brz + OH -> HOBr + Br
4
v
27 34
CE
2 g
o0 2
-
S
1,
Pl R 1 O P
N I N N S RN N R RPN S N N N S RN S S IEMEN
RN N N i A N N N N N A N P A N N N A N a
W G GG G S AN AN AN G Y A A A A Y Y Y A S
117 A7 717 12 4% 1P a0 4 Q) AN A AP AP AP AR 42 A2 A0 4D AP AP AP 2
Simulation date/time

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.
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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 S19. 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.s71] from 24 December at 14:00 to 31 December 2018 at 00:00 UTC in the young 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.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 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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