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Introduction
This supporting information includes the following figures:

e Distribution in the contribution of each aerosol species to total AOD in JRAero,
CAMSRA, and MERRA-2 over north of 60°N (Fig. S1);

e An example of the relationship between SLP and AOD for the case of AC in
August 2016. (Fig. S2);

o Difference in SLP and emission of organic carbon between high and low loading
days. (Fig. S3);

e Total AOD and sulfate, black carbon, organic carbon, dust, and sea salt aerosol
contributions regressed on to PC-1 in JRAero (Fig. S4);

e Dry and wet deposition fluxes of OC and SS in MERRA2 regressed onto PC-1 (Fig.
S5);

e Similar to those in Fig. S4, but for PC-2 (Fig. S6).
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Figure S1. Similar to Fig. 2, bur for the ratio to the total AOD.



AOD (JRAero) and SLP (JRA55)
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Figure S2. Similar to Fig. 5, bur for the AC in August 2016 in the time interval of 1 day
from 00UTC on (a) 12 August to (h) 19 August 2017.

Difference in composites of emioa and prmsl (JJA, 2011-2017, 3—14 day bandpass)
high:90—%ile, low:10—%ile, hatch:99% signicicant level
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Figure S3. Similar to Fig. 6, but for difference in SLP (contour) and emission of OC
(shading).



Regression coefficient of EOF—1 (JRAero, JJA, 2011-2016, BNP, 3—14day bandpass)

hatch: 99% signicicant level
-3.0 day —2.0 day —1.0 day 0.0 day +1.0 day +2.0 day +3.0 day +4.0 day

(a) Total

-0.01
-0.02

-0.03

-0.05

-0.08

Figure S4. Similar to Fig. 9a, but for (a) total, (b) Sulfate (SO4), (c) black carbon (BC), (d)
organic carbon (OC), (e) Dust, and (f) sea salt (SS) aerosol contributions.



Regression coefficient of EOF—1 (MERRA2)
(JUA, 2011-2016, 95% signicicant level)
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Figure S5. Similar to Fig. 10, bur for MERRA2.



Regression coefficient of EOF—2 (MERRA2)
(JUA, 2011-2016, 95% signicicant level)
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Figure S6. Similar to Fig S4, but for PC-2.



