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Supplementary Materials

UV/Vis Stratospheric Air Mass Factors at two Antarctic stations
considering photochemistry

L. Gdmez-Martin, C. Prados-Roman, M. Chipperfield, M. van Roozendael, O. Puentedura,

M. Navarro-Comas, H. Ochoa,

M. Yela

This supplementary material includes information on the comparison of the different

approximations and RT models considered in this work, and provides the values of the obtained

monthly averaged AMFs and photo-chemical model VCDs.

S1. Comparison AURA 1D — 2D calculations:
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Figure S1 Sunrise (am, dark violet and green) and sunset (pm, light violet and green) monthly SCD of O3
(top left), NO> (top right), BrO (bottom left) and OCIO (bottom right) for Marambio, February 2018. 2D
SCDs have been obtained with AURA by using the chemical model (violet), and 1D SCDs have been

obtained with AURA by using the optical path averaged concentrations (i.e. a single profile for the whole

atmosphere). 2D BIRA ray-tracing model results are also shown for comparison (am: black, pm: grey).
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18  Figure S2 Same as S1 but for Marambio, September 2018.
Belgrano, February 2018
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Figure S3 Same as S1 but for Belgrano, February 2018.
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Figure S4 Same as S1 but for Belgrano, September 2018.
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27  S2. Marambio monthly averaged AMF values:

SZA Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

531 5.33 5.33 5.22 == == == 5.29 5.25 5.25 5.35 5.30
80 5.47 5.48 5.50 5.40 --- --- - 5.48 5.47 5.47 5.48 5.46
5.80 5.83 5.85 5.82 == == == 5.53 5.61 5.63 5.83 5.78
81 5.95 5.99 6.02 6.01 --- --- --- 5.73 5.81 5.85 5.98 5.92
6.34 6.39 6.40 6.36 == == === 5.89 6.04 6.06 6.39 6.30
82 6.48 6.55 6.58 6.57 --- --- - 6.08 6.26 6.28 6.54 6.47
6.94 7.01 7.02 6.95 6.86 == == 6.54 6.52 6.53 7.00 6.89
83 7.09 7.18 7.21 7.15 7.05 --- --- 6.74 6.75 6.74 7.16 7.06
7.68 7.83 7.81 7.71 7.49 == === 7.08 7.07 7.08 7.78 7.63
84 7.86 7.99 8.02 7.92 7.69 --- - 7.31 7.31 7.32 7.94 7.79
8.69 8.88 8.87 8.66 8.18 == === 7.77 7.73 7.72 8.78 8.58
8 8.86 9.05 9.08 8.89 8.38 --- --- 7.98 8.00 7.99 8.95 8.75
10.09 10.28 10.26  9.86 5.82 == 8.27 8.49 8.48 8.45 10.10 9.89
86 10.25 10.49 10.46 10.13 @ 5.98 --- 8.52 8.74 8.72 8.69  10.30 | 10.05
11.60 1186 11.74 10.99 9.00 == 8.89 9.13 9.08 9.02 11.50 11.28
87 11.78  12.06 12.01 11.28 9.24 --- 9.13 9.35 9.34 9.23 11.71 | 11.44
13.67 14.00 13.89 1239 10.23 6.67 9.83 9.86 9.71 9.52 13.31  13.11
88 13.87 14.27 1419 12.72 | 1047 6.80 @ 10.04 10.10 9.98 9.84  13.53 | 13.33
16.64 16.49 1569 12.89 10.66 10.07 10.83 10.39 10.17 9.85 1545 15.59
89 16.87 16.81 16.00 13.28 | 10.96 @ 10.29 11.01 10.67 10.50 10.14 15.77 @ 15.82
19.77 1436 11.25 8.04 9.89 11.00 11.03 @ 10.34 9.93 9.22 15.44 18.68
20 20.09 1496 1190 8.69 & 10.24 1132 1131 10.64 | 10.27 9.52 15.85 | 18.91
1736  7.57 5.33 3.86 6.93 10.03 = 9.97 8.55 7.65 6.86 9.86  20.48
o1 17.92 8.41 6.11 4.48 731 10.33 | 10.25 8.85 7.97 7.17  10.50 | 20.85
12.05 4.64 3.40 2.60 3.70 6.22 6.26 4.95 4.12 3.43 5.93 19.48
%2 12.83 = 5.53 4.11 3.12 4.06 6.51 6.57 5.26 4.40 3.70 6.69 | 20.04
8.47 3.56 2.77 2.20 243 3.29 341 2.95 2.58 2.37 431 ===
% 9.30 4.42 3.40 2.61 2.74 3.51 3.64 3.18 2.83 2.59 5.10 -
o1 6.15 3.25 2.73 2.22 2.28 2.71 2.77 2.57 2.37 2.29 3.48 ==

6.96 3.99 3.29 2.60 2.55 2.90 2.97 2.79 2.60 2,51 4.11 -
28 Table S1. Monthly averaged OCIO AMFs for Marambio for sunrise (am). Green background is for values

29 obtained with surface albedo = 0.0, and white background for surface albedo = 1.0.
30

SZA  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

80 5.27 5.27 5.26 5.18 == === === 531 5.26 5.25 531 5.28
5.43 5.43 5.45 5.37 --- - --- 5.49 5.46 5.45 5.43 5.42
81 571 5.72 5.68 5.66 == == == 5.54 5.62 5.63 5.76 5.73
5.88 5.86 5.85 5.85 --- --- --- 5.74 5.83 5.85 5.88 5.86
82 6.20 6.20 6.13 6.10 == == == 5.89 6.05 6.08 6.27 6.22
6.36 6.36 6.31 6.30 --- - --- 6.09 6.27 6.27 6.39 6.36
83 6.77 6.75 6.65 6.59 6.59 === === 6.56 6.54 6.54 6.86 6.79
6.92 6.90 6.83 6.78 6.79 --- --- 6.76 6.75 6.74 6.99 6.94
84 7.49 7.45 7.30 7.22 7.18 == == 7.13 7.13 7.13 7.62 7.52
7.65 7.62 7.49 7.41 7.38 --- - 7.33 7.32 7.33 7.74 7.69
85 833 8.31 8.04 7.89 7.77 === === 7.79 7.78 7.78 8.53 8.41
8.52 8.47 8.23 8.12 7.96 --- --- 8.03 8.00 7.99 8.66 8.56
86 9.35 9.26 8.87 8.66 6.12 == 8.31 8.55 8.49 8.47 9.61 9.45



9.53 9.45 9.07 8.89 6.29 --- 8.51 8.77 8.74 8.72 9.74 9.60
87 10.54 1031 9.66 9.28 8.77 === 8.90 9.22 9.13 9.09 10.81 10.67
10.73 10.50 9.86 9.53 8.98 --- 9.11 9.42 9.35 9.29 10.96 = 10.82
88 1238 11.78 10.66 10.02 9.91 6.78 9.82 9.90 9.78 9.67 12.59 1251
12,53 1199 1091 § 10.32 10.13 6.96 10.07 | 10.16 10.11 @ 9.94 12.72 | 12.69
89 1474 1354 1161 10.56 10.40 9.99 10.73 = 10.38 10.25 9.98 1492  14.87
1495 13.75 11.85 | 10.80 # 10.65 10.24 11.01 @ 10.70 10.50 10.31 15.08 15.07
90 17.84 15.25 11.76 10.09 9.88 10.62 10.67 10.18 9.93 9.42 17.54 18.00
18.03 1549 12.08 10.38  10.15 10.94 10.99 | 10.38 10.18 9.72 17.78 | 18.20
91 2138 16.27 11.00 @ 8.67 8.58 9.87 9.67 8.91 8.49 7.82 19.69 21.39
21.57 16,51 11.28 @ 9.00 8.87 10.12  9.95 9.22 8.78 8.06 19.81 = 21.59
92 27.87 16.90 9.05 6.21 5.77 6.94 6.86 6.19 5.64 4.99 21.57  27.71
28.03  17.09 @ 9.37 6.51 6.07 7.19 7.11 6.47 5.95 526 | 21.72 2791

93 == 16.17  7.59 4.67 4.07 4.82 4.80 4.33 3.89 3.56 18.91 ==
--- 16.34  7.87 4.94 4.34 5.09 5.05 4.55 4.14 3.81 19.04 ---
94 == 14.03  6.65 3.93 3.27 3.69 3.71 3.44 3.18 3.04 14.64 ==

- 14.19 6.91 4.19 3.50 3.88 3.92 3.67 3.39 3.26 14.71 -—
31 Table S2 Monthly averaged OCIO AMFs for Marambio for sunset (pm). Green background is for values

32 obtained with surface albedo = 0.0, and white background for surface albedo = 1.0.

33
SZA  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
5.08 5.12 5.13 5.15 --- - --- 5.21 5.20 5.21 5.14 5.11
80 5.32 5.35 5.36 5.37 --- - --- 5.41 5.40 5.40 5.38 5.34
5.44 5.50 5.52 5.53 - - - 5.57 5.61 5.61 5.55 5.49
81 5.69 5.73 5.75 5.76 - --- - 5.77 5.80 5.81 5.77 5.74
5.84 5.95 5.95 5.98 --- - --- 6.02 6.06 6.08 6.01 5.93
82 6.10 6.19 6.19 6.20 --- - --- 6.23 6.27 6.28 6.23 6.18
6.34 6.48 6.47 6.49 6.47 6.55 6.60 6.63 6.54  6.45
8 6.58 6.71 6.72 6.73 6.70 6.77 6.81 6.83 6.76 | 6.71
6.91 7.08 7.11 7.11 7.08 - --- 7.18 7.22 7.28 7.17 7.05
84 7.14 7.33 7.33 7.34 7.31 --- --- 7.40 7.44 7.49 7.40 7.29
7.59 7.84 7.86 7.84 7.77 - - 7.91 7.97 8.06 7.94 7.79
8 7.82 8.07 8.08 8.09 8.00 --- --- 8.12 8.18 8.29 8.16 8.02
8.40 8.79 8.84 8.80 8.55 - 8.66 8.78 8.88 9.06 8.93 8.69
86 8.64 9.02 9.06 9.04 8.78 8.88 8.98 9.07 9.25 9.16 = 8.93
9.41 10.06 10.07 10.06 9.78 9.78 9.83 9.96 10.28 10.23 9.96
87 9.65 10.28 10.33  10.31 @ 10.02 - 10.00 10.07 10.19 10.48 @ 10.45 | 10.19
10.70 11.73 11.75 11.69 11.21 11.15 10.91 11.07 11.23 11.71 1192 11.54
88 10.93 1194 1199 1191 11.47 11.38 11.16 11.32 11.48 11.95 | 12.09 11.78
12.38 14.03 14.10 14.06 13.16 12.87 12.32 12.55 12.70 13.44 14.14 13.69
89 12.61 14.24 1435 14.27 13.37 13.11 12.51 12.75 12.95 13.68 @ 14.33 | 13.96
14.62 17.62 18.00 17.90 16.14 15.09 14.10 14.61 14.64 15.74 17.50 16.96
%0 14.85 17.83 18.23  18.20 16.37 15.39 14.37 14.76 14.94 15.89 | 17.77 17.18
17.78 23.41 24.17 24.19 20.71 18.69 17.26 17.79 17.78 19.05 22.88 22.13
9 17.92 23.64 2444 2443 2099 18.96 17.50 18.06 18.02 19.31 | 23.05 | 22.36
o 20.80 @ 35.71 38.39 39.41 31.62 26.97 2449 26.05 2575 28.04 | 33.84 31.80
20.97 | 3591 38.73  39.90 31.93 27.22 24.83 @ 26.42 26.03 | 2843 | 34.07 3197
23.38 60.43 69.02 75.34 57.78 52.30 49.67 54.55 51.35 54.28 56.02 -
3 23.45 60.81 69.21 76.03 5859 52.80 50.44 54.80 51.92 54.88 56.25 ---
o 25.17 = 98.68 120.22 136.32 94.33 101.53 110.22 118.48 105.87 101.29 @ 85.70

25.29 | 99.06 120.85 137.28 95.31 102.59 111.85 120.78 107.23 102.09 86.23 -



34 Table S3 Monthly averaged BrO AMFs for Marambio for sunrise (am). Green background is for values
35 obtained with surface albedo = 0.0, and white background for surface albedo = 1.0.

36

SZA Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

5.07 5.11 5.13 5.15 == == == 5.21 5.21 5.21 5.13 5.10

80 5.32 5.34 5.36 5.37 --- --- --- 5.41 5.41 5.40 5.37 5.33
5.42 5.48 5.50 5.53 == == == 5.58 5.60 5.60 5.53 5.48

81 5.67 5.72 5.75 5.76 --- --- - 5.79 5.80 5.79 5.76 5.72
5.83 5.92 5.93 5.96 == == === 6.03 6.06 6.05 5.97 5.91

82 6.08 6.16 6.17 6.20 --- --- --- 6.24 6.26 6.26 6.20 6.15
6.31 6.43 6.44 6.47 6.49 == == 6.56 6.60 6.60 6.51 6.42

83 6.55 6.66 6.68 6.71 6.71 --- - 6.78 6.80 6.81 6.73 6.67
6.86 7.02 7.03 7.08 7.09 == === 7.20 7.23 7.25 7.13 7.01

84 7.11 7.26 7.29 7.31 7.33 --- --- 741 7.43 7.44 7.36 7.26
7.53 7.72 7.70 7.76 7.73 == == 7.92 7.96 7.98 7.88 7.72

8 7.77 7.96 7.96 8.00 7.98 --- - 8.13 8.17 8.21 8.09 7.96
8.29 8.54 8.54 8.56 8.46 == 8.66 8.77 8.82 8.92 8.76 8.58

86 8.53 8.81 8.77 8.81 8.71 --- 8.89 8.99 9.05 9.11 9.00 8.80
9.25 9.67 9.54 9.56 9.56 == 9.78 9.82 9.90 10.08 10.00 | 9.76
87 9.50 9.92 9.81 9.82 9.82 --- 10.04 H 10.07 @ 10.12 10.30 10.24 @ 10.01
1046 11.07 10.87 10.78 10.68 11.01 | 10.94 11.03 11.16 1148 1156 11.30
88 10.68 11.34 11.13 11.06 | 10.98 @ 11.27 11.19 1131 1136 11.70 11.82 @ 11.54
12.06 1290 1242 12.19 | 12.01 12.52 12.24 1240 1255 13.19 13.67 @ 13.30
89 12,22 13.16 12,70 12,52 | 12.27 12.77 | 1254 | 12.64 1280 1345 1391 13.53
1421 1557 1456 1390 1337 13.97 § 13.78 1386 13.98 1528 16.71 16.39
20 14.38 15.77 14.87 14.21 | 13.70 14.29 14.00 14.14 1432 1548 17.00 @ 16.64
17.26 1936 17.41 16.01 | 1498 15.62 15.43 15.47 1533 17.55 21.29 @ 21.09
o 1743 1961 17.70 1630 1530 1592 | 1572 | 15,70 1558 17.81 2146 2132
20.58 27.14 23.13 19.85 1738 1787 17.73 17.41 16.90 21.28 30.33 30.73
%2 20.70 27.43 23.45 20.19 17.74 | 18.18 17.98 @ 17.67 17.22 21.52 30.48 30.91

== 40.09 32.41 25.88 20.64 20.88 20.94 19.92 19.06 26.63 44.48 ===

%3 --- 40.48 3291 26.23  21.00 21.27 | 21.20 20.24 # 19.35 26.90 44.49 ---

94 == 58.59 46.99 34.77 25.04 25.23 2548 2343 2210 33.72 63.40 ==

- 58.93  47.41 35.29 2550 25.58 | 25.88 23.74 2246 34.20 63.80 -—-
37 Table S4 Monthly averaged BrO AMFs for Marambio for sunset (pm). Green background is for values

38 obtained with surface albedo = 0.0, and white background for surface albedo = 1.0.
39

SZA Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

5.13 5.12 5.12 5.27 == == 0.00 4.94 5.03 5.05 5.12 5.12
80 5.19 5.19 5.19 5.37 --- --- 0.00 5.12 5.18 5.18 5.19 5.19
5.55 5.54 5.54 5.58 == == 0.00 5.40 5.46 5.47 5.54 5.55
81 5.61 5.61 5.61 5.67 --- --- 0.00 5.59 5.60 5.60 5.62 5.61
6.06 6.04 6.03 6.04 == == 0.00 6.00 5.95 5.95 6.05 6.06
82 6.11 6.11 6.11 6.13 --- --- 0.00 6.18 6.09 6.08 6.11 6.11
6.64 6.62 6.61 6.61 6.90 == 0.00 6.54 6.51 6.51 6.63 6.64
83 6.69 6.68 6.67 6.69 7.02 --- 0.00 6.71 6.65 6.63 6.69 6.69
7.35 7.32 7.30 7.29 7.45 == 0.00 7.20 7.20 7.19 7.33 7.35
84 7.39 7.37 7.36 7.38 7.57 --- 0.00 7.37 7.33 731 7.39 7.39



8.21 8.16 8.14 8.12 8.37 == 0.00 8.01 8.03 8.02 8.19 8.21

8 8.23 8.21 8.19 8.20 8.50 --- 0.00 8.18 8.15 8.13 8.23 8.24
9.21 9.17 9.12 9.10 10.07 == 9.13 8.98 9.02 9.00 9.20 9.23
86 9.26 9.20 9.17 9.18 | 10.19 --- 9.25 9.15 9.13 9.10 9.23 9.26
10.34 10.27 10.20 10.18 11.07 == 11.21  10.05 10.09 10.06 10.31 10.35
87 10.38 = 10.30 10.25 10.23 | 11.18 --- 11.34 ' 10.19 @ 10.20 @ 10.15 1035 | 10.39
11.73 1161 11.52 1146 | 12.17 12.47 1236 11.33 1138 11.33 11.65  11.77
88 11.79 11.66 11.55 11.51 | 12.28 12.63 12.48 11.44 1148 1143 11.71 | 11.80
1347 13.29 13.11 13.07 13.52 1429 § 13,50 12.83 1297 1293 1334 13.49
89 13.51  13.32 13.16 13.08 @ 13.63 14.41 | 13,59 § 1295 13.07 13.01 13.38 13.53
15.56 15.30 15.07 1493 § 15.19 16.17 14.85 14.61 14.82 14.74 1535  15.64
20 15.62 1531 15.11 15.02 | 15.27 16.28 15.01 @ 14.80 14.86 14.83 15.39 @ 15.66
18.03 1758 17.21 1694 16.82 17.49 § 16.10 16.30 16.70 16.71 17.64 18.10
o1 18.06 17.62 17.27 17.01 | 16.86 17.62 16.17  16.44 16.75 16.80 17.72 | 18.14
2039 19.78 19.15 1859 18.02 1878 1738 17.67 18.10 18.13 19.74 20.52
%2 20.45 19.78 19.20 1863  18.10 18.83 17.43 | 17.74 # 18.20 18.22 19.79 @ 20.52
22.46 2155 2059 1933 1799 1849 1753 17,53 1871 19.05 21.58 ===
%3 2238 2154 20.54 19.35 18.01 | 1856 17.56 17.48 18.68 19.15 21.55 -
94 2494 2326 22.11 20.34 1819 | 1837 1756 17.77 19.41 19.85 22.98 ==

2496 23.22 22.12 20.28 1821 | 1835 17.60 17.75 19.48 19.93 23.07 -
40  Table S5 Monthly averaged NO2 AMFs for Marambio for sunrise (am). Green background is for values

41 obtained with surface albedo = 0.0, and white background for surface albedo = 1.0.
42

SZA Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

5.14 5.13 5.10 5.22 == == === 4.99 5.04 5.08 5.13 5.14
80 5.19 5.17 5.16 5.30 --- --- --- 5.14 5.15 5.17 5.19 5.19
5.58 5.55 5.53 5.52 == == == 5.38 5.47 5.50 5.56 5.56
81 5.63 5.60 5.58 5.59 --- --- --- 5.53 5.57 5.59 5.62 5.62
6.09 6.05 6.02 5.97 == == === 5.96 5.96 6.00 6.07 6.08
82 6.13 6.10 6.08 6.04 --- --- --- 6.11 6.06 6.08 6.12 6.12
6.68 6.64 6.61 6.54 6.68 == == 6.45 6.53 6.57 6.66 6.66
83 6.72 6.68 6.65 6.61 6.78 --- --- 6.58 6.63 6.66 6.71 6.71
7.40 7.34 7.31 7.23 7.28 == == 7.07 7.23 7.27 7.38 7.38
84 7.44 7.38 7.35 7.29 7.38 --- - 7.19 7.31 7.34 7.42 7.42
8.26 8.20 8.15 8.07 8.17 == === 7.87 8.07 8.12 8.25 8.25
8 8.30 8.23 8.19 8.12 8.27 --- --- 7.99 8.15 8.18 8.28 8.28
9.31 9.21 9.16 9.06 9.71 == 8.86 8.83 9.07 9.12 9.26 9.28
86 9.34 9.25 9.19 9.09 9.80 --- 8.95 8.94 9.13 9.19 9.30 9.31
10.48 10.34 10.27 10.13 10.45 == 10.82  9.88 10.17 10.23 10.42 10.44
87 10.51 = 10.37 10.28 10.17 | 10.54 --- 10.92 = 9.97 | 10.22 10.27 10.45 | 10.47
1193 11.73 1161 1147 1146 12.02 11.71 11.17 1152 11.58 11.85 § 11.87
88 1197 1176 1164 1149 1153 § 12.16 § 11.80 11.25 1157 1164 11.88 11.90
13.75 13.44 1331 13.09 12.82 13.03 | 12.66 12.73 13.18 13.27 13.60 13.67
89 13.78 13.50 13.34 13.18 | 12.87 13.18 12.74 | 12.77 13.23 13.30 13.62 @ 13.68
15.98 15.55 1539 15.13 | 14.60 1437 13.88 14.55 1520 15.18 15.70 & 15.89
%0 16.04 1561 1539 15.16 14.65 1450 | 14.06 14.63 15.17 1524 15.76 @ 15.90
1859 18.01 1768 1730 16.47 15.78 | 1521 1640 17.19 1736 1816 18.40
ot 18.63 18.05 17.73 17.33 | 16.52 15.88 15.30 @ 16.47 17.24 17.38 18.19 @ 18.42
21.03 20.34 19.78 19.10 1797 17.10 16.51 17.88 18.85 19.05 20.47 20.93
%2 21.07 20.37 19.81  19.11  18.04 17.12 16,55 | 17.88 § 18.91 19.13 20.47 @ 20.95
93 === 2234 21.48 20.27 1853 1758 17.22 1859 19.96 20.45 22.53 ===



0.00 2233 21.42 20.19 1858 | 17.62 17.11 18.56 19.99 20.44 22.54 0.00

0.00 24.18 23.13 2142 1936 18.43 18.24 19.74 21.27 2161 24.20 0.00

0.00 24.13 23.10 21.38 1940 | 18.48 18.20 19.77 21.17 21.65 24.20 0.00
43 Table S6 Monthly averaged NO2 AMFs for Marambio for sunset (pm). Green background is for values

94

44 obtained with surface albedo = 0.0, and white background for surface albedo = 1.0.
45

SZA Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

5.10 5.11 5.09 5.13 == == == 5.06 5.01 5.01 5.09 5.10
80 5.24 5.23 5.24 5.29 --- --- --- 5.25 5.21 5.19 5.23 5.23
5.54 5.54 5.54 5.54 == == === 5.44 5.46 5.44 5.52 5.54
81 5.68 5.68 5.67 5.69 --- --- - 5.62 5.65 5.62 5.65 5.66
6.06 6.07 6.06 6.04 == == == 5.98 5.98 5.94 6.05 6.07
82 6.19 6.18 6.18 6.19 --- --- --- 6.15 6.16 6.12 6.17 6.18
6.69 6.69 6.68 6.68 6.61 == === 6.64 6.60 6.54 6.68 6.69
83 6.80 6.80 6.81 6.81 6.76 --- - 6.80 6.77 6.71 6.78 6.80
7.44 7.44 7.43 7.42 7.38 == == 7.41 7.35 7.28 7.42 7.44
84 7.54 7.55 7.55 7.54 7.51 --- --- 7.57 7.50 7.43 7.53 7.53
8.36 8.36 8.34 8.35 8.26 == === 8.35 8.25 8.16 8.33 8.35
8 8.45 8.44 8.45 8.46 8.38 --- - 8.50 8.39 8.29 8.43 8.44
9.49 9.49 9.49 9.50 9.49 == 9.42 9.53 9.38 9.24 9.46 9.47
86 9.55 9.55 9.56 9.57 9.59 --- 9.53 9.65 9.50 9.36 9.52 9.54
10.86 10.87 10.87 10.91 | 11.05 == 11.07 10.99 10.79 10.57 10.83 | 10.85
87 10.93 10.91 10.92 10.99 | 11.12 --- 11.13 ' 11.09 10.87 10.66 10.88 | 10.89
12.56 1257 12,60 1266 12.85 12.60 12.89  12.80 12.53 1220 12.50 12.52
88 12.62 1263 12,65 1274 1291 § 1270 | 12.96 1293  12.61 1228 12.56 @ 12.56
1470 14.67 14.72 14.81 | 15.05 15.04 15.20 15.17 14.67 1420 14.56  14.58
89 1470 14.65 14.75 1492 | 15.14 15.12 15.27 | 15.22 1480 14.30 14.60 @ 14.64
17.19 1722 17.26 1750 17.79 18.02 18.10  18.02 17.40 16.62 17.04 17.03
%0 17.23 1729 1735 1759 17.85  18.03 | 18.14 18.09 17.52 16.69 17.16 17.14
20.26 20.33 20.50 20.83 21.27 2155 21.66 21.54 20.68 19.52 20.08 & 20.11
ot 20.34 20.36 20.55 20.89 2132 | 21.67 21.73  21.61 20.72 19.59 20.10 20.13
23.74 23.88 2421 2472 2526 2571 25.66 25.47 2436 22.87 23.59 23.55
92 23.87 23.96 24.22 2473 2533 | 25.71 25.76 & 25.59 24.48 2293 23.61 23.62
2696 27.28 27.86 2834 29.19 | 29.66 29.20 28.94 27.65 26.32 27.09 ==
% 27.15  27.33 27.86 2843 29.17 2950 @ 29.52 28.86 | 27.64 2630 27.17 ---
94 29.53 29.59 30.20 30.79 31.40 3153 30.87 30.09 2930 29.00 29.68 ===

29.59 29.67 30.17 30.80 | 31.41 31.56 @ 31.04 30.21 29.42 2896 29.84 -
46 Table S7 Monthly averaged O3 AMFs for Marambio for sunrise (am). Green background is for values

47 obtained with surface albedo = 0.0, and white background for surface albedo = 1.0.

48
SZA Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
5.10 5.10 5.09 5.13 5.06 5.01 5.01 5.09 5.10
80 5.23 5.24 5.23 5.28 5.25 5.21 5.19 5.22 5.23
) 5.54 5.54 5.53 5.53 5.45 5.46 5.44 5.53 5.55
5.67 5.68 5.67 5.69 5.62 5.65 5.61 5.66 5.66
e 6.06 6.06 6.05 6.04 5.98 5.97 5.94 6.05 6.06
6.19 6.19 6.18 6.19 6.15 6.16 6.12 6.18 6.18
83 6.69 6.69 6.68 6.67 6.59 6.64 6.59 6.55 6.67 6.69



6.80 6.80 6.80 6.81 6.75 --- - 6.82 6.77 6.72 6.79 6.80

7.45 7.45 7.44 7.43 7.37 == === 7.42 7.34 7.28 7.42 7.44
84 7.55 7.54 7.54 7.56 7.52 --- - 7.58 7.49 7.43 7.53 7.55
8.37 8.37 8.35 8.36 8.26 == == 8.36 8.26 8.16 8.34 8.35
8 8.46 8.45 8.45 8.45 8.37 --- --- 8.50 8.39 8.29 8.42 8.44
9.49 9.50 9.47 9.51 9.49 == 9.45 9.52 9.37 9.25 9.46 9.49
86 9.58 9.55 9.57 9.58 9.59 --- 9.54 9.64 9.49 9.36 9.53 9.54
10.89 10.87 10.86 10.92 | 11.02 == 11.06 10.98 10.77 10.57 10.83 | 10.86
87 10.93 = 1093 1094 10.99 @ 11.11 --- 11.14  11.09 10.88 @ 10.65 10.89 | 10.91
12,59 1259 12,60 12,68 12.84 12.61 12.89  12.84 12,52 1219 1251 1255
88 12.65 12.62 12.64 12.74 | 1292 1270 12.97 1291 12.62 12.28 12.56 @ 12.59
14.68 14.64 14.72 1485 | 15.05 15.08 15.21 15.11 14.67 14.17 14.57 @ 14.59
89 1473 1474 1477 1492 15113 15.15 | 1530 | 15.23 1472 1425 1459 @ 14.63
17.24 17.22 1729 1754 | 1786 18.03 18.10 17.95 17.34 16.56 17.09 @ 17.09
%0 17.30 17.27 1735 17.57 | 1792 18.11 18.21 @ 18.03 1742 16.65 17.11 @ 17.15
2030 20.30 20.52 20.84 21.27 2159 21.67 2150 20.59 19.46 20.05 20.15
o 20.40 20.37 20.52  20.88 2135 21.67 2175 2158 § 20.68 19.52 20.13 @ 20.19
23.68 23.89 24.17 24.67 2529 2571 25.73 2542 2429 22.76 23.53 23.63
%2 23.69 2394 2424 2478 2533 | 25.79 25.80 @ 25.57 24.40 22.85 23.60 23.73
== 27.28 27.82 2835 29.07 2953 29.46 28.86 27.56 26.26 27.12 ===
%3 --- 27.31  27.84 2839 | 29.22 2955 2936 2895  27.66 2636 27.11 ---
94 == 2955 30.10 30.67 31.36 3158 31.00 30.19 2932 28.94 29.68 ==

- 29.66 30.15 30.77 3145 | 31.71 31.05 30.27 29.49 28.97 29.73 ---
49 Table S8 Monthly averaged O3 AMFs for Marambio for sunset (pm). Green background is for values

50 obtained with surface albedo = 0.0, and white background for surface albedo = 1.0.

51

52  S3. Belgrano monthly averaged AMF values:

SZA Feb Mar Apr Aug Sep Oct

5.40 5.16 == == 5.29 5.11
80 5.68 5.40 --- --- 5.48 5.37
5.82 5.53 == == 5.53 5.46
81 6.11 5.77 --- --- 5.72 5.74
6.34 5.94 6.02 === 6.01 5.83
82 6.65 6.20 6.25 --- 6.19 6.11
6.88 6.43 7.53 == 6.51 6.21
83 7.18 6.69 7.79 --- 6.71 6.51
7.39 6.96 7.48 === 7.08 6.69
84 7.71 7.23 7.71 --- 7.28 6.98
7.85 7.55 7.69 == 7.75 7.20
8 8.18 7.82 7.93 --- 7.97 7.49
8.33 8.24 8.92 === 8.66 7.73
86 8.64 8.52 9.15 --- 8.88 8.03
8.45 8.95 9.21 == 9.37 8.03
87 8.76 9.23 9.48 --- 9.62 8.32
7.89 9.61 11.00 === 10.18  8.30
88 8.21 9.98  11.28 - 10.43 | 8.62
6.36 10.06 12.64 == 10.84 8.11
89 6.65 10.45 13.07 --- 11.08 | 8.39
90 4.26 8.97 11.07 === 10.83  7.34



53
54

55

56
57

58

91

92

93

94

4.49
3.01
3.19
1.76
1.88
0.72
0.77
0.36
0.40

9.48
5.58
6.29
3.15
3.94
3.10
3.85
3.44
4.17

11.55
6.67
7.19
3.42
3.92
2.29
2.66
2.21
2.57

11.29
11.53
8.75
9.01
4.74
4.97
3.33
3.56

11.15
9.94
10.17
6.80
7.06
3.53
3.77
2.72
2.93

7.67
6.07
6.41
3.96
4.28
2.50
2.82
2.23
2.46

Table S9 Monthly averaged OCIO AMFs for Belgrano for sunrise (am). Green background is for values

obtained with surface albedo = 0.0, and white background for surface albedo = 1.0.

SZA

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

Feb
5.11
5.38
5.48
5.75
5.87
6.16
6.33
6.60
6.86
7.16
7.45
7.76
8.09
8.40
8.53
8.84
8.95
9.31
9.18
9.59
8.53
8.99
7.85
8.31
7.35
7.86
7.49
8.04
6.37
6.93

Mar
5.11
5.33
5.45
5.66
5.87
6.11
6.50
6.73
7.10
7.34
7.75
8.00
8.44
8.72
9.03
9.32
9.77
10.07
10.25
10.52
9.72
10.06
8.54
8.91
6.39
6.75
5.36
5.69
4.71
5.03

6.02
6.25
7.36
7.61
7.22
7.45
7.34
7.57
8.15
8.38
8.42
8.64
9.59
9.78
10.34
10.62
9.28
9.62
7.21
7.58
4.73
5.05
3.42
3.70
2.80
3.08

11.04
11.29
8.10
8.34
5.49
5.70
4.07
4.28

Sep
5.30
5.49
5.53
5.73
6.00
6.18
6.53
6.72
7.07
7.28
7.77
7.99
8.66
8.93
9.39
9.64
10.22
10.48
10.93
11.15
10.86
11.07
9.69
9.98
6.68
6.95
4.52
4.76
3.46
3.67

Oct
5.13
5.37
5.49
5.75
5.87
6.12
6.26
6.53
6.73
7.02
7.28
7.56
7.80
8.10
8.14
8.43
8.45
8.76
8.26
8.59
7.56
7.88
6.19
6.51
3.86
4.16
2.97
3.25
2.52
2.78

Table S10 Monthly averaged OCIO AMFs for Belgrano for sunset (pm). Green background is for values

obtained with surface albedo = 0.0, and white background for surface albedo = 1.0.

SZA
80

Feb
4.86

Mar
5.08

Apr

Aug

Sep
5.20

Oct
5.19

10



59
60

61

81

82

83

84

85

86

87

88

89

90

91

92

93

94

5.34
5.45
5.70
5.86
6.12
6.37
6.64
6.95
7.23
7.63
7.90
8.49
8.76
9.61
9.89
11.04
11.28
12.95
13.26
16.13
16.42
21.47
21.73
34.02
34.31
65.29
65.82
110.33
110.83

10.86
11.14
12.76
13.07
15.43
15.68
19.07
19.40
27.63
28.06
50.59
51.26
78.12
79.36

16.88
17.15
21.07
21.32
35.32
3591
67.27
67.79

5.41
5.56
5.77
6.01
6.21
6.56
6.74
7.19
7.39
7.92
8.14
8.85
9.06
9.92
10.15
11.17
11.41
12.51
12.72
14.04
14.28
16.44
16.70
21.26
21.52
38.95
39.47
77.92
79.01

5.39
5.57
5.78
6.03
6.22
6.55
6.76
7.19
7.39
7.93
8.13
8.80
9.03
9.89
10.11
11.12
11.38
12.54
12.77
14.19
14.46
16.21
16.48
20.10
20.31
34.91
35.44
54.98
55.46

Table S11 Monthly averaged BrO AMFs for Belgrano for sunrise (am). Green background is for values

obtained with surface albedo = 0.0, and white background for surface albedo = 1.0.

SZA

80

81

82

83

84

85

86

87

88

Feb
5.02
5.31
5.37
5.66
5.76
6.06
6.23
6.52
6.76
7.05
7.35
7.64
8.07
8.37
8.99
9.30
10.01
10.33

Mar
5.10
5.35
5.46
5.72
5.86
6.13
6.39
6.66
6.95
7.22
7.60
7.88
8.39
8.64
9.35
9.63
10.51
10.82

Sep
5.20
5.40
5.57
5.76
6.01
6.21
6.56
6.76
7.19
7.38
7.91
8.14
8.86
9.09
9.93
10.17
11.18
11.44

Oct
5.19
5.38
5.58
5.77
6.04
6.23
6.56
6.76
7.19
7.40
7.94
8.14
8.81
9.03
9.86
10.10
11.15
11.38

11



62
63

64

65
66

67

89

90

91

92

93

94

11.90
12.19
13.70
13.98
16.20
16.55
21.78
22.14
31.77
32.22
48.35
48.85

11.95
12.26
13.26
13.53
14.52
14.83
16.87
17.19
20.34
20.66
25.87
26.33

16.44
16.65
18.48
18.75
21.77
22.01
27.38
27.90

12.55
12.80
13.90
14.19
15.50
15.76
17.04
17.35
19.39
19.79
23.59
23.88

12.55
12.83
14.16
14.44
15.66
15.91
17.30
17.53
20.60
20.74
25.50
25.93

Table S12 Monthly averaged BrO AMFs for Belgrano for sunset (pm). Green background is for values

obtained with surface albedo = 0.0, and white background for surface albedo = 1.0.

SZA

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

Mar
5.32
5.39
5.70
5.77
6.19
6.25
6.69
6.75
7.38
7.43
8.23
8.27
9.25
9.28
10.33
10.36
11.67
11.70
13.32
13.37
15.41
15.44
17.56
17.61
19.35
19.38
20.17
20.12
21.11
21.04

13.54
13.56
14.99
15.03
17.06
17.14
19.44
19.49
21.54
21.58
20.98
20.94
20.63
20.60

16.63
16.84
17.97
18.20
18.35
18.46
18.31
18.37

Sep
5.02
5.15
5.58
5.71
6.08
6.21
6.62
6.75
7.41
7.55
8.38
8.52
9.21
9.35
10.11
10.25
11.28
11.39
12.68
12.82
14.29
14.42
15.77
15.87
16.96
17.05
17.33
17.44
18.13
18.12

Oct
5.11
5.20
5.49
5.59
5.98
6.08
6.54
6.64
7.23
7.31
8.05
8.13
9.05
9.11
10.08
10.17
11.35
11.41
13.22
13.32
15.64
15.68
17.73
17.80
19.64
19.78
20.53
20.62
21.67
21.75

Table S13 Monthly averaged NO2 AMFs for Belgrano for sunrise (am). Green background is for values

obtained with surface albedo = 0.0, and white background for surface albedo = 1.0.

12



68
69

70

SZA

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

Mar
5.28
5.35
5.67
5.72
6.15
6.19
6.63
6.67
7.31
7.36
8.17
8.21
9.19
9.22
10.27
10.31
11.66
11.68
13.38
13.38
15.48
15.53
17.77
17.78
19.71
19.72
20.62
20.56
21.68
21.65

13.13
13.17
14.66
14.67
16.80
16.81
19.21
19.24
21.43
21.43
21.13
21.12
21.12
21.14

15.99
16.13
17.36
17.53
18.65
18.75
19.65
19.82

Sep
5.07
5.16
5.59
5.69
6.08
6.18
6.60
6.69
7.41
7.50
8.38
8.47
9.14
9.22
10.00
10.08
11.20
11.26
12.67
12.73
14.40
14.46
16.11
16.13
17.57
17.56
18.66
18.69
20.13
20.12

Oct
5.12
5.20
5.52
5.59
6.02
6.08
6.59
6.66
7.30
7.36
8.16
8.20
9.16
9.21
10.25
10.30
11.60
11.63
13.53
13.57
15.94
16.00
18.07
18.11
20.21
20.22
21.44
21.34
22.89
22.83

Table S14 Monthly averaged NO2 AMFs for Belgrano for sunset (pm). Green background is for values

obtained with surface albedo = 0.0, and white background for surface albedo = 1.0.

SZA

80

81

82

83

84

85

86

87

Feb
5.10
5.27
5.53
5.70
6.06
6.22
6.68
6.83
7.42
7.56
8.34
8.47
9.48
9.57
10.89
10.97

Mar
5.11
5.28
5.45
5.61
5.94
6.10
6.64
6.79
7.44
7.57
8.36
8.49
9.52
9.62
10.94
11.03

Sep
4.94
5.18
5.28
5.52
5.76
5.99
6.37
6.58
7.08
7.26
7.89
8.06
9.17
9.32
10.61
10.74

Oct
4.92
5.16
5.32
5.56
5.81
6.03
6.39
6.59
7.08
7.27
7.91
8.09
8.93
9.07
10.13
10.27

13



71
72

73

74
75

88

89

90

91

92

93

94

12.75
12.81
14.93
15.01
17.67
17.70
20.95
21.01
24.67
24.73
28.06
28.12
30.02
30.03

13.24
13.31
15.31
15.43
18.16
18.19
21.50
21.56
25.56
25.64
29.14
29.25
31.07
31.06

21.07
21.17
25.22
25.26
27.97
28.16
29.01
29.15

12.33
12.43
14.42
14.52
17.01
17.14
20.16
20.25
23.71
23.76
26.94
27.02
28.96
28.97

Table S15 Monthly averaged O3 AMFs for Belgrano for sunrise (am)

obtained with surface albedo = 0.0, and white background for surface albedo = 1.0.

SZA

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

Mar
5.10
5.28
5.45
5.62
5.94
6.11
6.64
6.79
7.44
7.57
8.36
8.49
9.52
9.63
10.95
11.03
12.74
12.80
14.98
15.00
17.60
17.68
20.95
20.99
24.69
24.77
28.06
28.14
30.09
30.16

13.22
13.32
15.37
15.45
18.10
18.19
21.50
21.57
25.64
25.66
29.30
29.17
31.08
31.08

21.11
21.16
25.26
25.27
28.01
28.20
29.03
29.15

Sep
4.93
5.17
5.28
5.52
5.77
5.98
6.37
6.59
7.07
7.26
7.89
8.06
9.17
9.34
10.61
10.75
12.32
12.43
14.40
14.51
16.96
17.06
20.08
20.16
23.57
23.69
26.84
26.93
28.85
28.97

Table S16 Monthly averaged O3 AMFs for Belgrano for sunset (pm)

obtained with surface albedo = 0.0, and white background for surface albedo = 1.0.

11.61
11.71
13.40
13.50
15.56
15.65
17.88
17.98
20.73
20.78
24.20
24.29
27.88
27.94

. Green background is for values

Oct
4.92
5.15
5.33
5.56
5.81
6.03
6.39
6.60
7.09
7.27
7.93
8.08
8.93
9.08
10.16
10.29
11.62
11.73
13.41
13.51
15.56
15.64
17.86
17.96
20.65
20.70
24.31
24.38
28.03
28.11

. Green background is for values

14



76

77

78

79

S4. Marambio monthly averaged VCD values:

SZA

80
81
82
83
84
85
86
87
88
89
920
91
92
93

94

Jan
6.24E10

5.94E10
5.59E10
5.25E10
4.88E10
4.45E10
3.90E10
3.41E10
2.90E10
2.39E10
2.01E10
2.19E10
3.47E10
5.69E10
9.96E10

Feb
9.68E10

9.18E10
8.59E10
8.01E10
7.36E10
6.59E10
5.67E10
4.85E10
4.03E10
3.36E10
3.85E10
7.41E10
1.53E11
2.55E11
3.80E11

Mar
1.63E11

1.54E11
1.42E11
1.31E11
1.18E11
1.03E11
8.68E10
7.22E10
5.80E10
4.87E10
6.68E10
1.58E11
3.61E11
6.33E11
8.94E11

Apr
3.11E11

2.93E11
2.73E11
2.53E11
2.29E11
2.02E11
1.72E11
1.48E11
1.25E11
1.14E11
1.92E11
6.18E11
1.87E12
4.07E12
5.66E12

4.80E11
4.60E11
4.55E11
1.18E12
1.23E12
1.32E12
1.46E12
1.81E12
3.27E12
9.26E12
2.53E13
3.88E13

6.17E12
6.93E12
8.09E12
1.07E13
2.04E13
5.58E13
9.07E13

8.87E12
1.02E13
1.18E13
1.33E13
1.559E13
2.04E13
3.74E13
9.25E13
1.45E14

Aug
6.53E12

7.05E12
7.78E12
8.07E12
8.41E12
8.78E12
9.18E12
1.00E13
1.11E13
1.24E13
1.43E13
2.00E13
4.05E13
9.37E13
1.37E14
3

Sep
5.23E12

5.36E12
5.51E12
5.74E12
5.98E12
6.24E12
6.52E12
7.11E12
7.87E12
8.83E12
1.02E13
1.55E13
3.52E13
8.16E13
1.17E14

Table S17. Monthly averaged OCIO VCDs for Marambio for sunrise (am).

SZA

80
81
82
83
84
85
86
87
88
89
920
91
92
93
94

Jan
7.49E10

7.25E10
7.01E10
6.78E10
6.46E10
6.10E10
5.74E10
5.41E10
4.89E10
4.31E10
3.71E10
3.15E10
2.59E10

Feb
9.02E10

8.81E10
8.61E10
8.44E10
8.19E10
7.90E10
7.62E10
7.46E10
7.14E10
6.75E10
6.46E10
6.42E10
6.76E10
7.83E10
1.02E11

Mar
1.64E11

1.62E11
1.60E11
1.59E11
1.57E11
1.55E11
1.53E11
1.56E11
1.58E11
1.61E11
1.74E11
2.04E11
2.67E11
3.47E11
4.44E11

Apr
3.36E11

3.35E11
3.35E11
3.38E11
3.40E11
3.42E11
3.47E11
3.68E11
3.92E11
4.31E11
5.18E11
6.98E11
1.09E12
1.64E12
2.34E12

5.90E11
6.05E11
6.47E11
1.42E12
1.57E12
1.76E12
2.05E12
2.61E12
3.78E12
6.50E12
1.08E13
1.69E13

6.34E12
7.27E12
8.86E12
1.22E13
1.94E13
3.07E13
4.69E13

8.77E12
1.02E13
1.18E13
1.35E13
1.66E13
2.27E13
3.57E13
5.55E13
8.19E13

Aug
6.44E12

6.94E12
7.65E12
7.91E12
8.23E12
8.58E12
9.03E12
9.94E12
1.11E13
1.28E13
1.56E13
2.13E13
3.29E13
5.01E13
7.18E13

Sep
4.92E12

5.04E12
5.19E12
5.40E12
5.64E12
5.90E12
6.24E12
6.92E12
7.81E12
9.04E12
1.10E13
1.52E13
2.33E13
3.55E13
5.07E13

Table S18. Monthly averaged OCIO VCDs for Marambio for sunset (pm).

SZA

80
81
82
83
84
85
86
87
88
89
90
91
92
93
94

Jan
2.85E13

2.79E13
2.72E13
2.62E13
2.52E13
2.40E13
2.25E13
2.04E13
1.82E13
1.57E13
1.30E13
9.87E12
7.05E12
4.56E12
3.22E12

Feb
3.10E13

3.06E13
2.99E13
2.91E13
2.81E13
2.69E13
2.54E13
2.32E13
2.08E13
1.80E13
1.47E13
1.09E13
7.37E12
4.42E12
2.77E12

Mar
3.40E13

3.36E13
3.31E13
3.23E13
3.14E13
3.01E13
2.84E13
2.61E13
2.32E13
1.99E13
1.59E13
1.14E13
7.32E12
4.11E12
2.41E12

Apr
3.62E13

3.61E13
3.58E13
3.53E13
3.46E13
3.35E13
3.19E13
2.95E13
2.64E13
2.26E13
1.80E13
1.27E13
7.85E12
4.11E12
2.31E12

May

3.80E13
3.74E13
3.74E13
3.79E13
3.63E13
3.40E13
3.06E13
2.58E13
1.95E13
1.28E13
6.84E12
4.17E12

Jun

3.57E13
3.40E13
3.09E13
2.52E13
1.75E13
8.71E12
4.39E12

Jul

3.75E13
3.67E13
3.64E13
3.55E13
3.35E13
2.81E13
1.96E13
9.19E12
3.96E12

Aug
3.60E13

3.65E13
3.70E13
3.71E13
3.70E13
3.70E13
3.67E13
3.61E13
3.53E13
3.41E13
3.14E13
2.55E13
1.69E13
7.55E12
3.26E12

Sep
3.43E13

3.43E13
3.43E13
3.42E13
3.40E13
3.38E13
3.35E13
3.28E13
3.20E13
3.07E13
2.82E13
2.27E13
1.50E13
6.94E12
3.22E12

Table S19. Monthly averaged BrO VCDs for Marambio for sunrise (am).

Oct
1.39E12

1.42E12
1.45E12
1.50E12
1.56E12
1.61E12
1.67E12
1.81E12
1.99E12
2.25E12
2.60E12
3.94E12
1.00E13
2.44E13
3.49E13

Oct
1.31E12

1.34E12
1.37E12
1.43E12
1.49E12
1.56E12
1.65E12
1.84E12
2.08E12
2.42E12
2.98E12
4.13E12
6.49E12
9.94E12
1.45E13

Oct
3.31E13

3.29E13
3.26E13
3.21E13
3.16E13
3.09E13
2.98E13
2.84E13
2.69E13
2.52E13
2.27E13
1.81E13
1.19E13
5.89E12
3.12E12

Nov
1.13E11

1.08E11
1.03E11
9.72E10
9.10E10
8.37E10
7.43E10
6.61E10
5.78E10
5.02E10
5.06E10
7.88E10
1.59E11
2.77E11
4.51E11

Nov
1.19E11

1.16E11
1.14E11
1.12E11
1.09E11
1.06E11
1.02E11
1.01E11
9.61E10
9.02E10
8.42E10
8.26E10
8.44E10
1.09E11
1.56E11

Nov
3.14E13

3.09E13
3.02E13
2.93E13
2.83E13
2.71E13
2.55E13
2.33E13
2.09E13
1.82E13
1.52E13
1.15E13
8.00E12
4.94E12
3.31E12

Dec

7.32E10

7.00E10
6.61E10
6.25E10
5.87E10
5.42E10
4.84E10
4.33E10
3.81E10
3.29E10
2.82E10
2.55E10
2.91E10

Dec

8.63E10

8.40E10
8.18E10
7.97E10
7.68E10
7.33E10
6.98E10
6.69E10
6.18E10
5.56E10
4.89E10
4.29E10
3.58E10

Dec

2.99E13

2.93E13
2.85E13
2.75E13
2.64E13
2.52E13
2.36E13
2.14E13
1.89E13
1.63E13
1.35E13
1.03E13
7.52E12
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80

81

82

SZA Jan Feb Mar Apr May Jun Jul Aug Sep
80 2.81E13/2.82E13 3.09E13 3.40E13 - - - 3.57E13 3.34E13
81 2.75E13/2.78E13 3.06E13 3.37E13 -- - - 3.62E13 3.34E13
82 2.69E13/2.73E13 3.02E13 3.35E13 - - - 3.66E13 3.33E13
83 2.60E13/2.66E13 2.96E13 3.30E13 3.66E13 - - 3.66E13 3.32E13
84 2.49E13/2.58E13 2.89E13 3.25E13 3.59E13 - - 3.65E13 3.31E13
85 2.38E13/2.49E13 2.82E13 3.20E13 3.60E13 - - 3.63E13 3.29E13
86 2.25E13/2.38E13 2.73E13 3.13E13 3.70E13 - 3.70E13 3.62E13 3.27E13
87 2.06E13/2.22E13 2.59E13 3.02E13 3.63E13 - 3.63E13 3.56E13 3.22E13
88 1.83E13 2.02E13 2.41E13 | 2.87E13  3.53E13 3.57E13 3.59E13 3.49E13 3.14E13
89 1.58E13/1.79E13 2.19E13 2.68E13 3.41E13 3.48E13 3.51E13 3.40E13 3.06E13
90 1.32E13/1.53E13 1.93E13 2.45E13 3.26E13 3.38E13 3.42E13 3.30E13 2.95E13
91 1.02E13/1.22E13 1.60E13 2.14E13 3.02E13 3.17E13 3.20E13 3.09E13 2.75E13
92 7.37E12/9.04E12 1.23E13 1.76E13 2.67E13 2.86E13 2.86E13 2.77E13 2.48E13
93 --- | 6.31E12 8.90E12  1.36E13 | 2.25E13 2.42E13 2.37E13 2.33E13 2.10E13
94 -~ |4.47E12 6.31E12  1.02E13 1.84E13 1.97E13 1.88E13 1.89E13 1.75E13
Table S20. Monthly averaged BrO VCDs for Marambio for sunset (pm).
SZA Jan Feb Mar Apr May Jun Jul Aug Sep
80 4.45E15 3.07E15 2.26E15 1.54E15 - - | 7.24E14  9.62E14
81 4.49E15 3.08E15 2.26E15 1.53E15 - - 7.16E14 9.61E14
82 4.53E15 3.10E15 2.27E15 1.52E15  --- -~ 6.95E14  9.60E14
83 4.59E15 3.13E15 2.29E15 1.52E15 9.59E14 - - 6.86E14 9.62E14
84 4.66E15 3.17E15 2.31E15 1.53E15 9.30E14 -— - 6.80E14 | 9.66E14
85 4.73E15 3.20E15 2.33E15  1.53E15 9.02E14 -— - 6.74E14 | 9.70E14
86  4.81E15 3.25E15 2.36E15  1.55E15  8.19E14 - 6.01E14 6.70E14 9.76E14
87 4.95E15 3.34E15 2.42E15 1.58E15 8.11E14 - 5.43E14  6.73E14 9.95E14
88 5.11E15 3.44E15 2.50E15 1.62E15 8.11E14 | 6.20E14 5.29E14 | 6.79E14 1.02E15
89  5.28E15 3.55E15 2.58E15 1.67E15 8.17E14 | 6.07E14 5.29E14 | 6.89E14 1.05E15
90 5.48E15 3.69E15 2.68E15 1.73E15 8.30E14 | 6.04E14 5.33E14 | 7.03E14 1.09E15
91 5.84E15 3.93E15 2.88E15 1.88E15 8.86E14 | 6.31E14 5.57E14 | 7.47E14 1.19E15
92 6.30E15 4.27E15 3.19E15 2.13E15 1.01E15 6.99E14 6.12E14 8.45E14 1.36E15
93 6.99E15 4.81E15 3.73E15 2.64E15 1.33E15 9.07E14 7.87E14 1.13E15 1.74E15
94 7.27E15 5.29E15 4.25E15  3.19E15  1.74E15 1.21E15 1.06E15 1.46E15 2.07E15
Table S21. Monthly averaged NO2 VCDs for Marambio for sunrise (am).
SZA Jan Feb Mar Apr May Jun Jul Aug Sep
80 5.26E15 | 4.20E15 3.10E15  1.92E15 - - - 8.21E14 | 1.18E15
81 5.31E15 | 4.24E15 3.13E15  1.94E15 - - - 8.24E14 | 1.19E15
82 5.36E15 | 4.29E15 3.17E15  1.97E15 - - - 8.11E14 | 1.20E15
83 5.43E15 4.35E15 3.22E15  2.01E15 1.14E15 - - 821F14 1.22E15
84 5.50E15 4.42E15 3.27E15  2.04E15 1.13E15  --- - 8.33E14 1.24E15
85 5.57E15 4.49E15 3.33E15  2.08E15 1.13E15  --- -~ | 8.45E14 1.25E15
86 5.66E15 4.57E15 3.39E15 | 2.12E15 1.06E15  --- | 6.97E14 8.58E14 1.27E15
87 5.81E15 | 4.70E15 3.50E15 | 2.19E15 1.10E15 -— 6.46E14 8.80E14 1.31E15
88 5.98E15 | 4.85E15 3.62E15 | 2.26E15 1.14E15 7.32E14 H6.57E14 9.03E14 1.35E15
89 6.15E15 | 5.02E15 3.74E15  2.35E15 1.18E15 7.69E14  6.78E14 9.28E14 1.40E15
90 6.36E15 | 5.21E15 3.90E15 | 2.45E15 1.22E15 8.03E14  7.02E14 9.59E14 1.45E15
91 6.71E15 5.56E15 4.19E15 | 2.65E15 1.32E15 8.67E14 7.50E14 1.03E15 1.58E15
92 7.16E15 6.03E15 4.62E15 | 2.98E15 1.50E15 9.79E14 8.41E14 1.16E15 1.79E15
93 -~ | 6.75E15 5.33E15  3.61E15 1.89E15 1.23E15 1.06E15 1.47E15 2.19E15
94 - 7.34E15 5.97E15  4.24E15  2.35E15 1.56E15  1.34E15 1.79E15 | 2.54E15

Table S22. Monthly averaged NO2 VCDs for Marambio for sunset (pm).

Oct
3.17E13

3.16E13
3.14E13
3.10E13
3.06E13
3.02E13
2.96E13
2.86E13
2.71E13
2.54E13
2.32E13
2.02E13
1.67E13
1.31E13
1.02E13

Oct
1.22E15

1.23E15
1.23E15
1.24€E15
1.26E15
1.27E15
1.29E15
1.33E15
1.38E15
1.44E15
1.53E15
1.69E15
1.93E15
2.31E15
2.60E15

Oct
1.57E15

1.58E15
1.60E15
1.63E15
1.65E15
1.68E15
1.71E15
1.77E15
1.84E15
1.92E15
2.03E15
2.22E15
2.50E15
2.93E15

3.25E15

Nov
2.96E13

2.91E13
2.86E13
2.78E13
2.70E13
2.60E13
2.48E13
2.30E13
2.08E13
1.82E13
1.53E13
1.20E13
8.80E12
6.20E12
4.47E12

Nov
2.99E15

3.01E15
3.04E15
3.07E15
3.11E15
3.15E15
3.21E15
3.30E15
3.41E15
3.54E15
3.70E15
3.97E15
4.34E15
4.83E15
5.26E15

Nov
3.66E15

3.69E15
3.73E15
3.78E15
3.83E15
3.89E15
3.96E15
4.07E15
4.21E15
4.36E15
4.54E15
4.85E15
5.26E15
5.81E15

6.24E15

Dec
2.92E13

2.87E13
2.81E13
2.73E13
2.63E13
2.52E13
2.40E13
2.21E13
1.97E13
1.71E13
1.42E13
1.11E13
7.93E12

Dec
4.30E15

4.34E15
4.39E15
4.45E15
4.52E15
4.59E15
4.67E15
4.81E15
4.96E15
5.14E15
5.34E15
5.68E15
6.11E15

Dec
4.55E15

4.59E15
4.63E15
4.69E15
4.76E15
4.82E15
4.90E15
5.03E15
5.18E15
5.34E15
5.53E15
5.84E15
6.25E15
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SZA Jan

80 8.35E18
81 8.35E18
82 8.35E18
83  8.36E18
84  8.36E18
85 8.36E18
86 8.37E18
87 8.37E18
88 8.37E18
89 8.38E18
90 8.38E18
91 8.38E18
92 8.39E18
93 8.39E18
94 8.26E18

Feb
8.14E18

8.15E18
8.15E18
8.15E18
8.15E18
8.15E18
8.15E18
8.16E18
8.16E18
8.16E18
8.16E18
8.17E18
8.17E18
8.17E18
8.17E18

Mar
8.11E18

8.12E18
8.12E18
8.12E18
8.12E18
8.12E18
8.12E18
8.12E18
8.13E18
8.13E18
8.13E18
8.13E18
8.13E18
8.13E18
8.14E18

Apr May
7.81E18 -

7.81E18 ---

7.81E18 ---

7.81E18 | 7.72E18
7.81E18 | 7.67E18
7.81E18 | 7.75E18
7.81E18 | 7.79E18
7.81E18 | 7.79E18
7.82E18 | 7.79E18
7.82E18 | 7.79E18
7.82E18 | 7.79E18
7.82E18 | 7.79E18
7.82E18 | 7.79E18
7.82E18 | 7.80E18
7.82E18 | 7.80E18

7.86E18
7.86E18
7.86E18
7.87E18
7.87E18
7.87E18
7.87E18

8.03E18
7.95E18
7.98E18
7.99E18
7.99E18
7.99E18
7.99E18
7.99E18
7.99E18

Aug
6.87E18

7.01E18
7.12E18
7.16E18
7.16E18
7.16E18
7.16E18
7.16E18
7.17E18
7.17E18
7.17E18
7.17E18
7.17E18
7.18E18
7.18E18

83 Table S23. Monthly averaged O3 VCDs for Marambio for sunrise (am).

SZA

80
81
82
83
84
85
86
87
88
89
920
91
92
93
94

Jan

9.17E18 8.18E18

9.16E18 8.17E18
9.16E18 8.17E18
9.16E18 8.17E18
9.15E18 8.17E18
9.15E18 8.17E18
9.15E18 8.16E18
9.14E18 8.16E18
9.14E18 8.16E18
9.14E18 8.16E18
9.13E18 8.16E18
9.12E18 8.15E18
9.12E18 8.15E18

- 8.15E18

- 8.15E18

Feb

8.13E18

8.13E18
8.13E18
8.13E18
8.13E18
8.13E18
8.13E18
8.12E18
8.12E18
8.12E18
8.12E18
8.12E18
8.12E18
8.12E18

8.12E18

Mar

Apr May

7.82E18 —

7.81E18 —

7.81E18 ---

7.81E18  7.72E18
7.81E18  7.67E18
7.81E18 7.76E18
7.81E18  7.79E18
7.81E18  7.79E18
7.81E18  7.79E18
7.81E18  7.79E18
7.81E18  7.79E18
7.81E18  7.79E18
7.81E18  7.79E18
7.81E18  7.79E18

7.81E18  7.79E18

Jun

7.85E18
7.85E18
7.85E18
7.85E18
7.85E18
7.85E18

7.85E18

85  S5. Belgrano monthly averaged VCD values:

86 Table S25. Monthly averaged OC

SZA

Feb Mar

80  7.54E+10 2.06E+11

81  7.29E+10 2.08E+11
82  6.99E+10 2.06E+11
83  6.76E+10 1.96E+11
84  6.57E+10 1.82E+11
85 6.41E+10 1.65E+11
86  6.25E+10 1.43E+11
87 6.48E+10 1.23E+11
88  7.35E+10 1.02E+11
89 9.31E+10 8.37E+10
90 1.40E+11 7.62E+10

91
92
93
94

— 1.10E+11
— 3.15E+11
- 7.62E+11
- 1.13E+12

3.42E+11
2.90E+11
3.20E+11
5.57E+11
1.69E+12
6.45E+12
1.14E+13

Jul

8.01E18
7.93E18
7.96E18
7.95E18
7.95E18
7.95E18
7.95E18
7.95E18

7.95E18

2.81E+13
3.74E+13
7.68E+13
1.33E+14

Aug

Sep
5.74E18

5.74E18
5.74E18
5.74E18
5.74E18
5.74E18
5.75E18
5.75E18
5.75E18
5.75E18
5.75E18
5.75E18
5.76E18
5.76E18
5.76E18

Sep

6.86E18 5.73E18

6.99E18 5.73E18
7.10E18 5.73E18
7.13E18 5.73E18
7.13E18 5.73E18
7.13E18 5.73E18
7.13E18 5.73E18
7.13E18 5.73E18
7.12E18 5.72E18
7.12E18 5.72E18
7.12E18 5.72E18
7.12E18 5.72E18
7.12E18 5.72E18
7.12E18 5.72E18

7.12E18  5.72E18
84  Table S24. Monthly averaged O3 VCDs for Marambio for sunset (pm).

Sep
8.29E+12

8.85E+12
9.43E+12
1.00E+13
1.08E+13
1.16E+13
1.22E+13
1.34E+13
1.49E+13
1.71E+13
2.01E+13
2.57E+13
3.89E+13
9.43E+13
1.58E+14

10 VCDs for Belgrano for sunrise (am).

Oct

Oct
4.83E18

4.83E18
4.83E18
4.83E18
4.83E18
4.84E18
4.84E18
4.84E18
4.84E18
4.84E18
4.84E18
4.85E18
4.85E18
4.85E18
4.85E18

Oct
4.92E18

4.92E18
4.92E18
4.92E18
4.91E18
4.91E18
4.91E18
4.91E18
4.91E18
4.91E18
4.91E18
4.91E18
4.91E18
4.91E18

4.91E18

1.90E+12

1.98E+12
2.08E+12
2.23E+12
2.40E+12
2.60E+12
2.82E+12
3.26E+12
3.85E+12
4.82E+12
6.24E+12
8.72E+12
1.46E+13
3.69E+13
7.24E+13

Nov
7.46E18

7.46E18
7.46E18
7.47E18
7.47E18
7.47E18
7.47E18
7.47E18
7.48E18
7.48E18
7.48E18
7.49E18
7.49E18
7.49E18
7.50E18

Nov
7.53E18

7.53E18
7.53E18
7.53E18
7.52E18
7.52E18
7.52E18
7.52E18
7.51E18
7.51E18
7.51E18
7.51E18
7.50E18
7.50E18

7.50E18

Dec

8.45E18

8.45E18
8.45E18
8.46E18
8.46E18
8.46E18
8.47E18
8.47E18
8.47E18
8.48E18
8.48E18
8.49E18
8.50E18

Dec

8.49E18

8.49E18
8.49E18
8.48E18
8.48E18
8.48E18
8.47E18
8.47E18
8.46E18
8.46E18
8.46E18
8.45E18
8.44E18
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87

88

89

90

SZA

80
81
82
83
84
85
86
87
88
89
90
91
92
93
94

Feb
7.96E+10

7.75E+10
7.55E+10
7.35E+10
7.07E+10
6.76E+10
6.43E+10
6.41E+10
6.48E+10
6.45E+10
6.98E+10

Mar
2.01E+11

2.07E+11
2.14E+11
2.13E+11
2.11E+11
2.09E+11
2.07E+11
2.12E+11
2.16E+11
2.24E+11
2.52E+11
2.97E+11
4.16E+11
5.22E+11
6.80E+11

6.27E+11
6.71E+11
8.64E+11
1.37E+12
2.49E+12
4.23E+12
7.27E+12

2.91E+13
4.20E+13
6.27E+13
9.05E+13

Sep
7.97E+12

8.51E+12
9.07E+12
9.62E+12
1.03E+13
1.11E+13
1.17E+13
1.28E+13
1.43E+13
1.64E+13
1.96E+13
2.62E+13
3.95E+13
5.92E+13
8.71E+13

Table S26. Monthly averaged OCIO VCDs for Belgrano for sunset (pm).

SZA

80
81
82
83
84
85
86
87
88
89
920
91
92
93
94

Feb
3.16E+13

3.10E+13
3.03E+13
2.93E+13
2.82E+13
2.70E+13
2.53E+13
2.32E+13
2.10E+13
1.79E+13
1.44E+13

Mar
3.50E+13

3.48E+13
3.46E+13
3.41E+13
3.34E+13
3.25E+13
3.10E+13
2.87E+13
2.58E+13
2.23E+13
1.79E+13
1.27E+13
8.05E+12
4.19E+12
2.53E+12

3.33E+13
2.97E+13
2.53E+13
1.97E+13
1.35E+13
7.20E+12
4.68E+12

2.80E+13
2.26E+13
1.27E+13
6.33E+12

Sep
2.95E+13

2.99E+13
3.05E+13
3.10E+13
3.15E+13
3.19E+13
3.20E+13
3.18E+13
3.16E+13
3.14E+13
3.07E+13
2.73E+13
2.08E+13
1.05E+13
4.94E+12

Table S27. Monthly averaged BrO VCDs for Belgrano for sunrise (am).

SZA

80
81
82
83
84
85
86
87
88
89
90
91
92
93
94

Feb
3.06E+13

3.00E+13
2.95E+13
2.86E+13
2.76E+13
2.65E+13
2.53E+13
2.36E+13
2.18E+13
1.92E+13
1.61E+13

Mar
3.33E+13

3.29E+13
3.28E+13
3.22E+13
3.15E+13
3.07E+13
2.99E+13
2.84E+13
2.65E+13
2.41E+13
2.12E+13
1.74E+13
1.30E+13
8.95E+12
6.00E+12

3.35E+13
3.16E+13
3.00E+13
2.79E+13
2.44E+13
1.99E+13
1.57E+13

2.89E+13
2.62E+13
2.15E+13
1.62E+13

Sep
2.88E+13

2.92E+13
2.97E+13
3.02E+13
3.06E+13
3.10E+13
3.11E+13
3.09E+13
3.07E+13
3.04E+13
3.01E+13
2.88E+13
2.64E+13
2.21E+13
1.74E+13

Table S28. Monthly averaged BrO VCDs for Belgrano for sunset (pm).

Oct
1.69E+12

1.75E+12
1.83E+12
1.95E+12
2.08E+12
2.23E+12
2.42E+12
2.80E+12
3.31E+12
4.15E+12
5.39E+12
7.88E+12
1.46E+13
2.25E+13
3.75E+13

Oct
2.64E+13

2.66E+13
2.68E+13
2.71E+13
2.73E+13
2.76E+13
2.77E+13
2.77E+13
2.76E+13
2.74E+13
2.63E+13
2.34E+13
1.86E+13
1.00E+13
6.15E+12

Oct
2.53E+13

2.54E+13
2.56E+13
2.58E+13
2.60E+13
2.61E+13
2.63E+13
2.64E+13
2.64E+13
2.62E+13
2.57E+13
2.45E+13
2.23E+13
1.82E+13
1.41E+13
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91

92

93

94

SZA

80
81
82
83
84
85
86
87
88
89
90
91
92
93
94

Feb
4.30E+15

4.35E+15
4.40E+15
4.48E+15
4.55E+15
4.64E+15
4.73E+15
4.84E+15
4.91E+15
5.02E+15
5.14E+15

Mar
2.34E+15

2.30E+15
2.27E+15
2.29E+15
2.31E+15
2.33E+15
2.36E+15
2.44E+15
2.52E+15
2.62E+15
2.74E+15
3.01E+15
3.44E+15
4.24E+15
5.00E+15

1.33E+15
1.34E+15
1.34E+15
1.38E+15
1.51E+15
1.99E+15
2.57E+15

2.86E+14
2.99E+14
3.54E+14
4.59E+14

Sep
6.02E+14

5.87E+14
5.78E+14
5.72E+14
5.57E+14
5.39E+14
5.38E+14
5.43E+14
5.50E+14
5.58E+14
5.69E+14
6.05E+14
6.83E+14
8.87E+14
1.12E+15

Table S29. Monthly averaged NO2 VCDs for Belgrano for sunrise (am).

SZA

80
81
82
83
84
85
86
87
88
89
920
91
92
93
94

Feb
4.45E+15

4.49E+15
4.54E+15
4.61E+15
4.68E+15
4.76E+15
4.84E+15
4.95E+15
5.02E+15
5.14E+15
5.27E+15

Mar
2.60E+15

2.57E+15
2.57E+15
2.62E+15
2.67E+15
2.72E+15
2.77E+15
2.88E+15
2.99E+15
3.11E+15
3.25E+15
3.57E+15
4.05E+15
4.94E+15
5.74E+15

1.56E+15
1.58E+15
1.60E+15
1.66E+15
1.81E+15
2.34E+15
2.95E+15

3.65E+14
3.90E+14
4.54E+14
5.59E+14

Sep
6.56E+14

6.45E+14
6.40E+14
6.42E+14
6.31E+14
6.18E+14
6.31E+14
6.49E+14
6.68E+14
6.87E+14
7.11E+14
7.64E+14
8.60E+14
1.07E+15
1.30E+15

Table S30. Monthly averaged NO2 VCDs for Belgrano for sunset (pm).

SZA

80
81
82
83
84
85
86
87
88
89
920
91
92
93
94

Feb
7.68E+18

7.68E+18
7.69E+18
7.69E+18
7.69E+18
7.70E+18
7.70E+18
7.71E+18
7.71E+18
7.67E+18
7.65E+18

Mar
7.06E+18

7.16E+18
7.27E+18
7.27E+18
7.27E+18
7.27E+18
7.27E+18
7.27E+18
7.27E+18
7.27E+18
7.28E+18
7.28E+18
7.28E+18
7.28E+18
7.29E+18

6.75E+18
6.77E+18
6.76E+18
6.78E+18
6.75E+18
6.75E+18
6.75E+18

5.81E+18
5.83E+18
6.00E+18
6.08E+18

Sep
3.60E+18

3.69E+18
3.81E+18
3.91E+18
4.01E+18
4.16E+18
4.16E+18
4.17E+18
4.17E+18
4.18E+18
4.18E+18
4.18E+18
4.19E+18
4.19E+18
4.19E+18

Table S31. Monthly averaged 03 VCDs for Belgrano for sunrise (am).

Oct
1.01E+15

1.02E+15
1.03E+15
1.04E+15
1.06E+15
1.07E+15
1.09E+15
1.12E+15
1.16E+15
1.17E+15
1.18E+15
1.26E+15
1.40E+15
1.73E+15
1.97E+15

Oct
1.08E+15

1.09E+15
1.10E+15
1.12E+15
1.14E+15
1.15E+15
1.17E+15
1.21E+15
1.25E+15
1.26E+15
1.28E+15
1.37E+15
1.52E+15
1.85E+15
2.08E+15

Oct
3.06E+18

3.06E+18
3.06E+18
3.06E+18
3.06E+18
3.07E+18
3.07E+18
3.07E+18
3.07E+18
3.06E+18
3.03E+18
3.02E+18
3.01E+18
2.99E+18
2.98E+18
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95

SZA

80
81
82
83
84
85
86
87
88
89
20
91
92
93
94

Table S32. Monthly averaged O3 VCDs for Belgrano for sunset (pm).

Feb
7.71E+18

7.71E+18
7.70E+18
7.70E+18
7.70E+18
7.69E+18
7.69E+18
7.69E+18
7.70E+18
7.65E+18
7.63E+18

Mar
7.08E+18

7.18E+18
7.28E+18
7.28E+18
7.28E+18
7.28E+18
7.28E+18
7.28E+18
7.27E+18
7.27E+18
7.27E+18
7.27E+18
7.27E+18
7.27E+18
7.27E+18

6.74E+18
6.76E+18
6.75E+18
6.76E+18
6.73E+18
6.73E+18
6.73E+18

5.76E+18
5.78E+18
5.95E+18
6.04E+18

Sep
3.56E+18

3.64E+18
3.76E+18
3.85E+18
3.95E+18
4.09E+18
4.08E+18
4.08E+18
4.07E+18
4.07E+18
4.07E+18
4.06E+18
4.06E+18
4.06E+18
4.06E+18

Oct
3.09E+18

3.08E+18
3.08E+18
3.08E+18
3.08E+18
3.08E+18
3.07E+18
3.07E+18
3.07E+18
3.05E+18
3.02E+18
3.00E+18
2.99E+18
2.97E+18
2.95E+18
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$6. 1D-DISORT — MYSTIC comparison:

Marambio, February 2018, 510nm
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Figure S5 SCD of O3 (row 1), NO» (row 2), BrO (row 3) and OCIO (row 4) for Marambio, February (left)
and September (right), obtained with MYSTIC (violet) and 1D-DISORT (green), by using the same inputs:

monthly averaged profiles of the corresponding months.
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