Supplement of Atmos. Chem. Phys., 22, 3067-3096, 2022 A m h riC
https://doi.org/10.5194/acp-22-3067-2022-supplement t osphe

© Author(s) 2022. CC BY 4.0 License. Chemistry
and Physics
Supplement of

Pan-Arctic seasonal cycles and long-term trends of aerosol properties
from 10 observatories

Julia Schmale et al.

Correspondence to: Julia Schmale (julia.schmale @epfl.ch)

The copyright of individual parts of the supplement might differ from the article licence.



all years JFMA all years JJIAS JJAS JFMA JFMA JJAS JFMA JJAS
. . 8 * 8 > @ ® % B R D S‘» X 3 2 o a a8 3 S 8 3 3 e 5 8 8|2 = o a 3 a S 5 3 3
species _station  [p-value slope p-value slope 2 3 a 2 2 2 2 2 2 22 2 a3 2 32 a 2 2 23 2[R R P & & S f 8 ] KIR R c & K S 8 & ] |
EBC Alert @ 0.00ds -2.61E-03|@ 0.19 @ 0.00 J» -1.34E-02 @ 0.00 ¥» -1.00E-03 ® o093 @ 0.02 An 5.00E-04 ® o071 ® o067
pugm?  Utqiagvik [ 0.09 W -1.22€-03|@ 0.17 @ 0.05 ¥ -9.66E-03 @ 1.00 ) 006 -354E-03 @ 0.58 ® 059 ® o022
Summit  [NA NA
Zeppelin |@ 0.03 s -1.05E-03|@ 0.44 ® o046 ® 074 ® o022 ® 089
Gruve |@ 0.79 ® o027 ® 0.0 ® 02
Kevo @ 000 -571E-03|{@ 0.00 \y -3.75E-03|from1965 @ 0.53 ® 0.79 ® 0.24 @ 033 ® 065 @ 0.01 W -5.40E-03
Tiksi @® 033 ® o085 ® o083 ® o031
$0,”  Alert @® 000 -3.67E-02|0) 0.09 W -7.50E-04 @ 0.65 ® 0.79 ® 000 -1.11E01 @ 0.13 ® o033 () 0.09 AN 6.65E-04
pugm>  Utgiagvik |@ 0.57 ® 079 ® o065 @ 0.04 A 8.27E-03
Zeppelin [@ 0.00 s -1.50E-02|C) 0.05\J -1.58E-03 (0 0.06 § -321E02 @ 027 ® o027 ® 026 ® 0.16 ® o84
Gruve |@ 0.83 @ 0054 9.29E-03 ® o083 ©® 0054 9.29E-03
Pallas @ 0.00 Wy-3.12E-02 |@ 0.02 J-1.22E-02 () 0.09 ¥y -3.30E-02 @ 0.04 AN6.15E-01
Kevo @® 000 -3.46E-02|{@ 0.00 )y -1.46E-02|from1s6s @ 0.93 ® 0.33 ® 0.79 @ 0.33 ® os6s ® 0.79
vilum  |@ 1.00 ® 045 (1992 - 2002) ® o.68 ® 0.40 ® o030 ® o1
vilum |@ 0.13 @ 002\ -6.86E-03|(2008 - 2017)
Thule @® 028 @® 0565 ® 028 ® 065
NO;,  Alert @® 0004 1.38E-03|@ 0.00A 4.66E-04 ® 068 ® 0.40 ® 0565 ® 033 ) 006 A 458E-03 @ 0.79
pgm>  Barrow |@ 0.59 () 0.07 N 1.67E-04 ® o033 ® 0.18
Gruve ® 100 ® 100 ® o091 ® o053
Pallas NA NA
vilum  |[© 0104 2.89E-03|@ 0.14 ®o0.14 @ 0.33 ® 035 ® o088
Thule @® 030 @® 0.0 ® 015 ® o070
NH,”  Alert ® 000 -3.026-03|/@ 0.70 ® 0.53 ® 033 () 0.06 & -9.64E+00 @ 0.65 ® 079 ® 053 ® 030 ® o14
pgm?>  Utgiagvik |@ 0.97 ® o016 ® o045 ® 024
Zeppelin (@ 0.20 NA ® o085 ® 0384
Pallas  |@ 0.00 J-4.39E-03 (@ 0.02 \-2.36E-03 ® 0020 -3056-03 @ 002 -6.24E-03
Vilum | 0.09 W -1.42E-03|@ 0.55 ® 0.30 @ 053 ® o014 ® 0.19
MSA  Alert @© 002\ -3.296-04|@ 0.00 s -2.80E-04[til 1999 @ 0.68 @ 0.40 @ 0.53 @ 0.13 © 0034 730604 @ 0.18 ® o062 ® o062
pugm>  Alert ® o079 ® o014 from 2000
Utqiagvik |NA ® 079 ® o14 ) 0.09 W -2.33E-04
Zeppelin |@ 0.17 ® 055 ® 033 () 0.09 AN 1.55E-03
Gruve ® o014 ® o014 ® o014 ® o014
Kevo ® o015 @ 0054 3.26E-04|rom1ses @ 0.79 ® 0.65 ® 0.18 ® 0.93 ©® 0004 328604 @ 0.79
Thule NA NA ® 060 ® 1.00 ® o025
Na* Alert ® 036 ® o097 ® 0.30 ® 0.79 ®o0.24 ® 0.42 ® o042 ® 0.79 ® o022 ® o
pugm>  Utgiagvik |@ 0.57 @® 097 ® o024 ® 024
Zeppelin (@ 0.98 ® 033 ® o4 ® 078 ® 0585 ® o019
Pallas |@ 0.73 ® 0.03 J-1.37E-03 ® o073 ® 0.0275 W -1.37E-03
Kevo @ 000 -3.046-03|@ 0.00\ -1.70E-03|from1ses @ 0.65 ® 0.93 ® 0.18 ® 0565 0.09 W -5.34E-03 @ 0.79
Villum ® o037 ® 075 @ 0.53 @ 0.53 not enough data @® 0.80 ® 045
nssCa”*  Alert ® o042 @® 0.00 Y -2.15E-03 @ 030 () 0.09 W -6.82E+00 @ 0.65 @ 053 ® 09 ® o0.14
ugm>  Utgiagvik @ 0.38 ® o038 ® o053 ® 093
Zeppelin |@ 0.82 ® o058 ® o0.10 ® o013 ) 009 927604 @ 0.92
Pallas  |@ 0.00 J-6.21E-04 (@ 0.03 J-2.70E-04 ©® 0014 186601 @ 0014 1.86E-01
Kevo @® 0.00y -1.10E-03|@ 0.00W -6.72E-04rom1ses () 0.09 ¥ -2.67E-03 () 0.09 J -1.33E-03 ® 093 ® 0.79 0.09 A 6.96E-04 () 0.06 AN 6.18E-04
Zeppelin |@ 0.94 ® o052 0.07 A 3.74E-03 @ 0.18 ) 009 -954E-04 @ 0.9235
vilum (@ 0.76 @® o031 (005 A 2.12E400 () 0.05 A 1.81E+00 ® 029 ® o057
nssk®  Alert ® o.10 ® o097 () 0.09 AN 2076400 @ 0.14 ® 0.2 ® 0.39 ® o093 ® o0.18 ® o ® o014
pgm?>  Utgiagvik |@ 0.82 @® o015 ® o053 ® 065
Pallas () 0.07 ¥-3.72E-04 |@ 0.63 ® 014 ® o019
Kevo @® 000 -1.61E-03|@ 0.00 W -1.36E-03|rom1ses @ 0.33 ® 053 ® 0.93 () 0.06 ¥ -4.33E-03 ©® 004 -268-03 @ 0.65
Zeppelin |@ 0.87 ® 057 ® 0.5 ® o041
vilum |@ 0.33 ® o () 007 AN 9.88E-01 () 0.05#4 9.25E-01 ® 065 ® 019
Fe Alert @ 000 -473E-04|@ 0.02 W -5.54E-04 ® 0.83 ® 0.42 © 001 W -1.93E+00 @ 0.24 ® o062 ® 038
vilum |@ 027 ® o11 ® o.68 ® 0.89 ® o013 ® o
ugm>  Kevo @ 002 -2.656-04|@ 0.53 from196s @ 0.18 @ 0.04  -1.81E-03 ® 0.65 ® 0.53 0.09 ) -1.81E-03 @ 0.53
Scat Alert ® o012 ® o011 () 0.06 ¥ -6.15E-01 ® o030
Mm®  Utgiagvik |@ 0.00 & -2.41E-01|@ 0.63 since107s @ 0.24 @ 0.8 (006 W -2.88E01 @ 0.13 ® 079 ) 0.09 A 1.39E-01 ® 002 -458600 @ 003 W -1.23E-01
Zeppelin [@ 0.01 A\ 1.796-01|@ 0.00 A\ 5.48E-02 © 0024 250601 @ 0.01 A 6.16E-02 ® o085 ® os8
Gruve ® o013 ® 094 ® o0.13 ® 09
summit |[@ 0.46 ® o062 ® 046 ® o062
Tiksi NA NA NA NA
Pallas |@ 0.14 @® 024 010 -1.21E-01 @ 0.46 ) 0064 176E01 @ 0.42
Abs Alert ) 009 -1.50E-02|@ 0.38 ® o021 ® o066
Mm™  Utgiagvik |@ 0.00 ¥ -1.37E-02|@ 0.56 ® o053 ® 093 ® o075 ® 030
Zeppelin |@ 0.02 s -7.84E-03|@ 0.80 ® 046 ® 0383 ® o022 ® o032
Gruve ® 079 ® 027 ® o079 ® o027
summit |@ 0.14 ® 032 ® o014 ® o032
Pallas |@ 0.39 ® on ® 053 ® o033
Tiksi @® 028 ® 077 ® 0383 ® 060
SSA Alert ® o031 ® o031 ® 046 ® o062
Utgiagvik ) 0.05 A 9.18E-04|@ 0.24 ® o033 ® o014 ® 030 ® o030
Zeppelin |@ 0.11 @® 0014 282E-03 ® 100 ® o014 ® 1.00 ® oss
Gruve ® 042 ® 079
Pallas (@ 039 ® 039 ® 053 ® o053
Tiksi NA NA
Summit |(@ 0.88 ® o0.14 ® o088 ® o014
SAE Alert ) 0.10 & -3.65-02|@ o0.11 ® 035 ® o057
Utgiagvik |@ 0.90 O 007 ¥ -1.32E-02 ® o033 ® 093 ) 010 W -1.74E02 () 010 W -7.48E-02
Pallas |@ 0.75 ® o026 ® o079 @ 0.01 J-2.62E-02 ® o ® o053
Tiksi NA NA
Zeppelin [@ 0.00 & -6.636-02|@ 0.00 ¥ -8.43E-02 © 004 -1.12601 @ 0.00 W -1.31E-01 ® 065 0.10 W -7.48E-02




Figure S1. Data coverage and trends. The grey bars on the right side indicate data availability
per station and variable. The p-values and slopes on the left side indicate the overall trends
characteristics per station and variables separated by season (JFMA and JJAS). Decadal trend
significance and direction are given by numerical values only in the respective time period.
The two left (right) values correspond to JFMA (JJAS). Chemical compounds were derived
from the following size ranges (see also Table 1 in the main text): TSP for Alert and Villum,
PMso for Zeppelin, and PM; for Barrow.



