10

15

20

Supplementary materials

Surface snow bromide and nitrate at Eureka, Canada in early spring
and implications for polar boundary layer chemistry

Xin Yang', Kimberly Strong?, Alison S. Criscitiello’, Marta Santos-Garcia!”, Kristof Bognar?**, Xiaoyi
Zhao*, Pierre Fogal®, Kaley A. Walker?, Sara M., Morris®, and Peter Effertz®’

'British Antarctic Survey, Natural Environment Research Council, Cambridge, UK

2Department of Physics, University of Toronto, Toronto, ON, Canada

*Department of Earth and Atmospheric Sciences, University of Alberta, Edmonton, Alberta, Canada

*Air Quality Research Division, Environment and Climate Change Canada, Toronto, ON, Canada

'NOAA Earth System Research Laboratories, Physical Sciences Laboratory, Boulder, CO, USA
®Cooperative Institute for Research in Environmental Science - CU Boulder, Boulder, CO, USA

'NOAA Earth System Research Laboratories, Global Monitoring Laboratory, Boulder, CO, USA

"Now at School of Geosciences, University of Edinburgh, Edinburgh, UK
“Now at 3v Geomatics Inc., Vancouver, BC, Canada

Correspondence to: Xin Yang (xinyang55@bas.ac.uk)

Table S1. Overview of relative standard deviations of duplicate analyses for 2019 samples (n=36), and average limits of

detection (LOD)?® and limits of quantification (LOQ)P. The units are parts per billion (ppb).

MSA Cl Br NOs3 S04~ Na* K* Mg*
Relative - 1.2 1.8 2.3 1.1 2.5 10.3 9.5
Standard
deviation
LOD? (ppb) | 7 13 16° 30¢ 51 16 48 18
LOQ" (ppb) | 25 42 19¢ 509 171 53 160 61

2 LOD = 3x standard deviation of filter blank average peak area. ® LOQ = 10x standard deviation of filter blank average peak
area. © and ¢ Br- and NOs™ did not have filter blank background and therefore LOD and LOQ were defined as 3x and 10x the

minimum measurable peak area, respectively.



Table S2. Statistical results for the ionic analysis of the 2018 snow samples at the Sea ice, Onshore, PEARL and Creek sites.
25 The units are ppb.

2018
0-0.5cm Column average
n mean std median n mean std median
[Br] 36 182 83 189 80 8584 6809  609.5
[cry 30 4448 2180 4489 80 206399.3 183149.0 111014.3
[ca®] 33 970 1050 482 80 25423 2060.1 11315
[F] 30 18 0.5 1.9 73 221 76 229
K] 30 643 16 634 80 21639 16089 1113.1
[MsA] 26 6.9 4.7 57 2 310 40 310
[Acetate] 34 8948 5855  960.2 24 54014 5750 53100
) [Formate] 26 2710 38 2693 28 2205 1062 1818
Seaice vy 34 7.8 43 6.9 53 921 700 714
[Oxalate] 34 3252 2239 3871 41 7255 6769 1996
[Mg*"] 32 453 186 448 81 82286 63101 4196.2
[Na'] 32 730 459 757 75 330542 166013 25753.9
[NO5 ] 33 1968 622 2057 87 3068 1706  289.2
(50,1 34 704 363 544 69 157187 93326 16959.7
nss-[Br ] 36 173 77 185 82 4630 5384 3028
nss-[S0,7] 32 467 248 410 70 83655 110604 6392.8
[Br] 33 213 87 237 60 260 183 200
[cr] 27 4062 2371 4044 66 43538 2508.1 37883
[ca”] 32 2516 2096 1327 66 6456 3101 727.1
[F] 8 1.0 0.9 1.0 63 24 12 2.1
(K] 33 22 256 8.8 65 1329 797 1429
[MsA] 4 125 53 119 34 14 13 0.8
[Acetate] 32 4289 444 4294 56 717 182 699
[Formate] 31 626 123 627 58 339 120 320
Onshore "\ %) 30 240 6.3 226 57 202 5.7 19.4
[Oxalate] 33 164 45 175 73 443 300 358
Mg 26 340 290 234 66 4671 2992  456.1
[Na'] 27 1649 1092  166.8 65 18323 13090 1646.5
[NO5 ] 34 1996 899 1754 66 2426 451 2459
(50,1 33 1489 1074 930 64 5954 1706  610.0
nss-[Br | 33 184 71 196 61 149 113 127
nss-[S0,7] 23 488 348 327 65 1058 3006  92.7
[Br] 8 6.7 4.9 4.2 37 2.1 12 17
[cry 8 8939 7329 5042 38 2730 1935 2484
[ca*'] 8 56.7 59.2 43.5 42 76.5 37.9 66.3
IF] 6 12 05 11 24 05 03 0.4
K] 7 140 112 9.9 37 73 33 8.0
[MsA] 6 0.6 03 0.7 37 169 70 154
[Acetate] 7 3482 93 3446 36904 82 628
[Formate] 8 2852 1419 3617 39 231 47 252
PEARL N, 2 271 97 271 43 130 109 85
[Oxalate] 8 805 404 1017 37 6.8 24 8.1
Mg™] 7 274 429 8.7 38 240 151 192
[Na'] 7 1361 3169 149 37 1538 1133 1305
[NO; ] 8 1281 411 1155 37 441 164 410
(50,1 8 905 380 835 41 1686 85 1574
nss-[Br | B 5.1 2.1 4.1 36 09 10 0.9
nss-[S0,7] 7 485 515 671 44 1022 753 971
[Br] 12 48 0.7 48 27 507 461 329
[cry 12 2668 1143 2418 27 329 37089 57594
[ca’] 13 2508 1708  217.7 22 3672 2778 3329
[F] 12 0.6 0.3 0.5 27 4.7 3.0 3.9
K] 11 5.0 2.0 14 22 217 155 185
[MsA] 10 231 130 265 18 13 07 12
[Acetate] 12 3893 419 3808 23 3466 31 3462
[Formate] 13 602 242 549 27 2587 1491 3616
Creek TNy 13 302 103 280 20 199 234 26
[Oxalate] 13 146 21 142 27 858 364 1028
Mg™] 13 349 272 299 23 1250 1231 962
[Na'] 12 1199 533 1046 23 3623 3063 3238
[NO;] 13 898 324 903 25 2575 468 2496
(50,1 13 1232 264 1315 26 58107 34980 5855.0
nss-[Br ] 11 41 0.4 4.2 27 450 430 316
nss-[50,7] 12 932 187 926 26 55737 34184 522838
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Figure S1. UV index at Eureka, Canada (79.989N, 85.934W, 8.7 m) during (a) March 24-31, 2018 and (b) March 24-31, 2019.
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Figure S2. Snow density profiles measured in 2018 at the Sea ice, Onshore, and PEARL sampling sites (see Figure 1).
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Figure S3. Snow salinity profiles in 2018 and 2019 samples. Top 0.5 cm snow sample mean salinities (collected in 2018) are
plotted at a depth of 0.25 cm. At each site, two types of surface snow are collected: one is soft fluffy white colour snow and
one is hard, light brown colour snow. The horizontal error bar represents one standard deviation value. 2019 sea ice profiles

include two columns. 2018 inland profile includes two columns — one from Onshore and one from Creek site.
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Figure S4. Vertical profiles of 2019 ions (a) [CaZ'], (b) [Mg*'], (c) [K'], (d) [SO4*], and enrichments of (¢) [Ca*'], () [Mg'],

Ca®* enrichment factor

Mg?* enrichment factor

and (g) [K'] (see Section 3.2 for details).

K* enrichment factor
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Figure S5. Vertical profiles of 2018 ions (a) [Na*], (b) [NOz], (¢c) [Br], and (d) nss[Br].
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Figure S6. Same as Figure 7, except here nss[Br-] is used in the scatter plot and relationship analysis.



