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Figure S1. Annual mean albedos averaged from April to September in 2008-2011 calculated and satellite retrieved under
all sky conditions at Sodankyla station. TOA cal, TOA sat and TOA sat cor denote the calculated, satellite retrieved and
corrected satellite retrieved albedos at the TOA, surface cal and surface sat denote the calculated and satellite retrieved
albedos at the surface.
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Figure S2. Annual mean albedos averaged from April to September in 2000-2018 calculated and satellite retrieved under
all sky conditions at Sodankyla station.
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Figure S3. Monthly AOD calculated versus satellite retrieved (AOD cal and AOD sate) with error bars indicating standard
deviation of satellite retrieved AOD at Sodankyla station.
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Figure S4. Annual mean AOD calculated versus satellite retrieved with error bars indicating standard deviation of calcu-
lated AOD at Sodankyla station.
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Figure S5. Annual mean AOD calculated versus satellite retrieved with error bars indicating standard deviation of calcu-
lated AOD at Sodankyla station.
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Figure S6. Total frequent occurrence of 7 and 3 types of aerosols during April-September (left) in August (right).
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Figure S7. Monthly sums of frequent occurrence of 7 and 3 types of aerosols during April-September.
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Figure S8. Averaged air temperatures during July-August at Sodankyla.
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NO: VCDs calculated verses satellite retrieved (NOzcal and NOzsate) with error bars indicating standard devi-

ation of satellite retrieved NO2 VCD at Sodankyla station.

Figure S9.
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Figure S10. Annual NO2 VCDs calculated versus satellite retrieved with error bars indicating standard deviation of satel-
lite NO2 VCDs during 2000 to 2018.

4 1
®
h 0.9
35 % h 2
w K A Y
" n q 4 9 h . h 08 5
o he ' . » e oo s ! \ =
P 3 P 3 n :m', g M ] ion N < it nRA TA =)
' ' [ nwe f " i 1)
¢l Y LS R N Y AL R e S
] ] Noae b I \ 1 ] i 1y P-4
2 e g a UIEEF we ol AV g g /gt T », i Tutoa o, (ATl g ]
2 W Vg e " R hy {1808 IR Vici e e ey g \ W'y LI L <
5 25 \nl‘,".". ted ’h "."ul‘ "\,r'l: '3 i ‘Ir.‘w "ﬁt‘ :‘: “lv‘l"'lln 1Ay ‘7‘.,;. ;!"’lv.yﬂ: ‘A gl sl :ll'," "U ‘;‘| élgl 0.6 &
= W e R T e S Wi e gy W B W (S ST N L I yb o g
= L gy gty Pl Uyl Ly D a e ey P g ety Lk e 6 Yy e Minlig e LAY =
= vonn U dagl yn e AR Vo Wy el Y Ayt T ! VIR T da T s et ’ 2
= vl wij iy [ \,’!5 [F TR TNLEY LY NIRRT 05 £
2 AT o 415 N by (AT )l v Uy b &
" H vy u :n,".' Sy 04
N .
i . ¢ ’ ]
1.5 ° 0.3
-.-v SIG i
1 0.2
= = o = = n ° = » Y = - o - = v ° = *
=3 =3 =3 =3 =3 =3 =3 =3 =3 =3 — — — — — — — — —
=3 =3 > > > =3 > =3 > =3 > > =3 > > > =3 > =3
] 5 5 5 5 5 5 5 5 5 ] 5 S 5 S 5 S 5 S
Year month

Figure S11. Monthly wind speed and monthly atmospheric substance over Sodankyld during January 2000-December
2018.
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Figure S12. Annual wind speed (v) and monthly atmospheric substance over Sodankyld during 2000-2018.
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Figure S13. Monthly wind speed (v) and monthly atmospheric substance (S/G) for x-axis using S/G interval at 0.05 (left)
and their scatter plot (right) during January 2000-December 2018.
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Figure S14. Ratio of solar absorbing loss to S/G and then to air temperature (T) at different S/G intervals.
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Figure S15. The absorbing solar energy, thermal and photochemical energy (Gta, thermal and photochemical) at different
S/G intervals.
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Figure S16. Ratio of calculated global solar irradiance to S/G and then to air temperature (T) at different S/G intervals.
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Figure S17. Changing rates of global solar irradiance (%) caused by the changes of one factor (%), while other factors are
kept at their original levels for QYZ and Sodankyla.



