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Table S1. Mass concentrations of fine and coarse aerosols as well as associated chemical components over the eastern China seas in four cruises.

Mass concentration (mean + 1 standard deviation, unit: * ug m=, ** pg m>, others ng m>)

Spring cruise

Summer cruise

Autumn cruise

Winter cruise

< 1.8 um > 1.8 um < 1.8 um > 1.8 um < 1.8 um > 1.8 um < 1.8 um > 1.8 um
PM* 223+12.8 17.9+9.0 9.1+4.0 11.6 £3.8 14.0+89 26.6 +14.5 187+7.5 129+53
Na™* 0.17+0.08 1.31 £0.49 0.10 £ 0.06 1.36 £ 0.83 0.22+0.14 3.42 +2.68 0.13 £0.05 1.23 +£0.93
CI* 0.25+0.30 1.74£0.71 0.10+0.09 1.69 +1.25 0.24+0.19 498 +4.58 0.15+0.10 1.58+1.45
SO4>* 442 +1.17 0.74 +£0.22 3.35+1.25 0.87 +£0.50 2.66+1.42 0.99+0.54 3.84+1.33 0.52+0.22
NO;* 3.28 £4.51 2.25+0.74 0.48 +£0.73 1.73 £ 0.81 1.42+2.51 3.05+1.54 2.62+2.24 1.64 £0.76
NH4™* 2.87+2.07 0.31+0.16 1.01 £0.69 0.27+0.49 1.51+1.29 0.25+0.25 2.15+1.98 0.19+0.10
K* 128 £ 92 72 £48 12+10 36 £20 82+ 66 109 + 70 107 £ 62 39+24
Mg?* 71 +49 213+ 76 12+6 129 £ 93 61 +30 359 + 225 43 +£26 149 + 64
Ca” 98 £ 110 246 + 139 96 £ 51 137+ 54 115 +57 419 + 220 104 + 65 184 £ 91
C,04> 113 +42 14+15 44+ 42 25+12 71 +£40 26+28 59 £31 12+6
OC* 328+1.91 0.70 £ 0.36 1.49+0.85 0.17+0.14
Al 88 £58 424 + 461 27 £33 56 +£76 57+ 69 495 + 880 27+13 99 +75
Ba 2.45+1.88 7.75+6.84 2.67+2.32 2.59+2.74 1.52+1.31 6.54+9.72 1.22 +£0.60 2.04+1.30
Ca 131+114 517 £ 359 398 +458 436 + 425 94 + 57 667 £ 690 57+£35 227 +£110
Cd 0.16 £0.21 0.06 +0.07 0.04 +0.07 0.03 +£0.04 0.15+0.10 0.07 £ 0.07 0.18+0.14 0.05 +0.05
Ce 0.17+0.16 0.77+0.8 0.13+0.16 0.18+0.21 0.21£0.20 1.44+£2.26 0.18+0.10 0.34+0.22
Co 0.13+0.08 0.20 £0.17 0.06 +=0.04 0.02 £0.01 0.07 £ 0.05 0.21 +0.33 0.07+£0.04 0.06 +0.03
Cu 5.76 £5.09 2.57+2.01 1.15+1.18 1.02+1.18 1.73 £2.03 2.89+4.45 1.68+1.71 1.21 +£1.03




Mass concentration (mean + 1 standard deviation, unit: * ug m=, ** pg m~>, others ng m>)

Spring cruise Summer cruise Autumn cruise Winter cruise

< 1.8 um > 1.8 um < 1.8 um > 1.8 um < 1.8 um > 1.8 um < 1.8 um > 1.8 um
Eu** 23+£1.7 9.7+10.2 I.1£1.5 1.1£14 0.8+£0.7 5.1+£84 04+0.2 1.0+0.6
Fe 126 + 114 424 + 430 56 +61 83 £ 107 97+103 412 + 693 68 =50 129 + 83
Ge 0.10£0.08 0.02 £0.02 0.02 +0.02 0.01 £0.01 0.05+0.04 0.02 +0.03 0.09 +0.06 0.01 £0.01
K 167 +97 175+ 130 51465 113 +£42 113 +80 265 +231 150 +73 104 + 46
Mg 38+22 308 £ 120 31+22 214+ 121 43 +35 541 +310 20+ 19 173 £ 114
Mn 7.9+6.5 85+8.5 1.8+2.3 1.5+1.9 6.9+7.7 9.9+16.8 6.4+5.0 34+22
Mo 0.46 +0.35 0.20+0.12 0.30+0.13 0.16+0.21 0.53+0.97 0.26+0.35 0.39+0.34 0.34+0.37
Na* 0.18 £0.06 1.65+0.61 0.14+£0.02 1.60 +1.00 0.21+0.11 3.43 £2.56 0.12+0.06 1.24+0.92
Ni 124+15.5 19+1.6 6.0+3.6 1.2+1.5 1.0£0.7 1.1£1.2 12+1.0 0.6+0.5
Pb 15.4+12 3.7+33 20+34 1.1+1.8 64+39 2.1+£2.1 81+52 1.5+£1.0
Rb 0.41+0.29 0.48 £0.56 0.13+0.13 0.23 +0.21 0.36+0.29 0.81+1.34 0.4+0.27 0.17+0.09
Sb 1.30+1.42 0.23 +0.20 0.25+0.40 0.22 £0.58 0.43 £0.45 0.11 £ 0.11 0.57+0.41 0.12+0.09
Se 1.49+1.17 0.22+0.13 0.80+0.46 0.44 +0.20 0.85+0.56 0.17£0.11 0.81+0.41 0.10+0.07
Sr 0.69 +0.46 3.52+2.03 0.49 +0.33 1.62+0.64 0.55+0.28 5.09+3.62 0.39+0.16 1.62 +0.80
A% 13.1+10.3 1.5+1.5 12.8+7 1.1+£0.5 0.7+£0.2 08+1.3 0.6+£04 03+0.2
Zn 42,9 +£38.5 19.3+£16.9 31.7+£27.9 20.1+18.0 22.1+20.8 17.2+24.4 18.9+12.3 93+6.1




Table S2. Statistical comparison between PMF-reconstructed and measured concentrations for each chemical species. The displayed metrices include the

slope, intercept, and R* of the linear regression, and the normalized mean bias (NMB) between PMF-reconstructed and measured concentrations.

Na" NHs* K Mg*  Ca¥ CI NO;~ SO (04 Al Ba Ca Cd Ce Co Cu
Slope 0982 0.801 0.717 0.897 0.732 0998 0.731 0.746 0.740 0.743 0.940 0.700  0.703 0.808 0.836 0.614
Intercept 0.174 16.4 201 -1.08 428 —2.09 551 50.2 1.23 2.50  —0.0341 8.25 3.28E-3 7.50E-3 6.04E—4 0.0625
R? 0988 0932 0929 0912 0.787 0990 0972 0901 0946 0.993 0.915 0.869 0.936 0.981 0.968 0.962
MNB 0.018 0.140 0.188 0.166 0.190 0.011 0.169 0.161 0.127 0.236 0.128 0.211 0.162 0.129 0.158 0.365

Eu Fe Ge K Mg Mn Mo Na Ni Pb Rb Sb Se Sr \% Zn
Slope 0.702 0.893  0.709 0.715 0.817 0.798  0.534 0977 0.519 0.760 0.703 0.636  0.716  1.009 0.762  0.629
Intercept 4.84E-5 1.54 1.20E-3 4.37 1.55 0.0989 0.0140 1.86 0.124 0.120 0.0124 0.0146 0.0219 —6.47E-3 0.0764 0.605
R? 0.959 0.977 0.893 0941 0983 0970 0961 0981 0979 0939 0980 0964 0949  0.986 0.975  0.960
NMB 0.270 0.066 0.193 0.169 0.166 0.140 0.454 0.014 0.397 0.138 0.172 0234 0.102 0.011 0.119  0.320




Table S3. All-season average fractional contributions (%) of each PMF factor to the total mass concentration of each species.

Dust Primary anthropogenic ~ Continental secondary ~ Aged continental and ~ Shipping Fresh sea Aged sea
us

emissions + burning marine secondary emission salt salt
Na* 0 0.93 0.32 1.26 0.47 70.33 26.68
NH4" 0.60 0 56.53 38.39 4.48 0 0
K* 1.97 11.74 36.17 10.49 0 31.17 8.46
Mg?* 8.90 0 4.81 1.62 0.59 57.06 27.03
Ca?* 38.57 7.35 2.66 6.11 3.03 33.58 8.69
Ccr 2.54 0 1.81 0 1.01 94.64 0
NO;~ 12.69 0 44.15 0 0 0 43.17
S04 0 0.28 29.48 48.45 9.09 7.89 4.81
C,04* 3.68 0 0 88.13 0 0 8.19
Al 88.83 3.05 1.45 1.34 0.25 1.59 3.49
Ba 77.17 10.51 2.67 0.89 4.09 1.56 3.12
Ca 61.12 0 0.10 7.47 5.32 17.12 8.88
Cd 5.83 72.50 17.43 2.53 1.48 0.23 0
Ce 82.39 8.39 1.60 0.46 0.98 1.79 4.39
Co 62.12 9.21 9.07 5.53 9.40 1.84 2.84
Cu 37.38 29.96 14.75 6.66 7.59 2.02 1.63
Eu 82.56 5.04 1.49 3.12 3.55 222 2.02
Fe 76.53 12.20 5.02 0.69 1.55 1.11 291
Ge 11.82 7.39 45.45 33.12 0.91 0.50 0.80
K 20.36 25.31 16.21 3.01 0.86 19.62 14.64
Mg 21.55 0.82 0 1.54 0.61 50.73 24.76
Mn 51.81 31.96 12.62 0 1.00 0.83 1.79
Mo 16.42 41.99 16.55 5.86 15.17 1.41 2.60




Dust Primary anthropogenic ~ Continental secondary ~ Aged continental and ~ Shipping Fresh sea Aged sea
emissions + burning marine secondary emission salt salt
Na 1.56 1.14 0 1.13 0.52 65.03 30.63
Ni 15.94 12.75 3.32 5.96 60.10 1.67 0.24
Pb 6.35 52.93 33.09 6.84 0.72 0 0.07
Rb 42.51 25.10 16.40 7.74 0 4.23 4.02
Sb 5.23 38.43 36.13 13.71 4.46 0.87 1.17
Se 0 18.48 20.96 40.05 8.40 0 12.10
Sr 45.22 2.67 1.25 1.66 1.55 28.77 18.88
Vv 8.57 3.84 0.34 0 84.81 0 2.43
Zn 17.12 51.49 15.38 0 10.10 0 591




Table S4. All-season average fractional contributions (%) of each PMF factor to the fine-mode (< 1.8 pm) mass concentration of each species.

Primary anthropogenic ~ Continental secondary ~ Aged continental and ~ Shipping Fresh sea Aged sea

Dust

emissions + burning marine secondary emission salt salt
Na* 0 9.56 341 15.39 6.63 34.76 30.25
NH4" 0.08 0 52.97 41.43 5.53 0 0
K* 0.43 18.24 58.12 19.41 0 2.34 1.45
Mg?* 8.59 0 33.82 13.09 543 18.72 20.35
Ca?* 18.51 24.85 9.31 24.64 13.97 5.48 3.25
Ccr 4.40 0 22.84 0 16.92 55.83 0
NOs~ 3.44 0 87.41 0 0 0 9.14
SO4* 0 0.27 29.96 56.71 12.17 0.37 0.52
C,04* 0.49 0 0 98.66 0 0 0.85
Al 64.45 15.59 7.65 8.18 1.75 0.39 1.98
Ba 35.01 33.60 8.84 3.39 17.82 0.24 1.10
Ca 32.44 0 0.37 33.30 27.13 3.09 3.68
Cd 0.86 75.20 18.70 3.13 2.09 0.01 0
Ce 48.33 34.67 6.85 2.27 5.51 0.36 2.01
Co 18.67 19.50 19.88 13.95 27.14 0.19 0.67
Cu 7.68 43.36 22.09 11.49 14.98 0.14 0.26
Eu 43.09 18.55 5.67 13.67 17.80 0.39 0.82
Fe 34.42 38.66 16.45 2.59 6.70 0.17 1.02
Ge 1.73 7.63 48.52 40.72 1.28 0.02 0.09
K 5.52 48.39 32.07 6.85 2.24 1.81 3.10
Mg 26.07 6.98 0 15.68 7.04 20.87 23.37
Mn 13.62 59.22 24.19 0 2.52 0.07 0.37
Mo 2.60 46.93 19.14 7.80 23.13 0.08 0.32




Dust Primary anthropogenic ~ Continental secondary ~ Aged continental and ~ Shipping Fresh sea Aged sea
emissions + burning marine secondary emission salt salt
Na 2.23 11.46 0 13.49 7.16 31.56 34.10
Ni 2.10 11.85 3.20 6.60 76.15 0.07 0.02
Pb 0.93 54.45 35.22 8.38 1.01 0 0.01
Rb 10.41 43.29 29.28 15.90 0 0.35 0.77
Sb 0.75 38.76 37.71 16.48 6.13 0.04 0.13
Se 0 18.35 21.54 47.40 11.38 0 1.33
Sr 35.75 14.87 7.19 11.01 11.80 7.73 11.64
A% 1.00 3.17 0.29 0 95.32 0 0.22
Zn 2.88 61.11 18.89 0 16.34 0 0.78




Table S5. All-season average fractional contributions (%) of each PMF factor to the coarse-mode (> 1.8 um) mass concentration of each species.

Dust Primary anthropogenic ~ Continental secondary ~ Aged continental and ~ Shipping Fresh sea Aged sea
us

emissions + burning marine secondary emission salt salt
Na* 0 0.20 0.03 0.15 0.03 73.60 25.99
NH4" 5.09 0 51.13 41.12 2.66 0 0
K* 3.71 4.92 7.21 2.48 0 65.21 16.48
Mg?* 8.82 0 0.50 0.20 0.04 62.76 27.68
Ca?* 43.96 1.86 0.32 0.87 0.24 42.51 10.24
Ccr 2.35 0 0.18 0 0.07 97.40 0
NOs~ 20.46 0 7.54 0 0 0 72.00
S04 0 0.26 13.21 25.71 2.68 37.09 21.06
C,04* 15.86 0 0 47.63 0 0 36.51
Al 93.28 0.71 0.16 0.18 0.02 1.86 3.79
Ba 90.64 2.74 0.33 0.13 0.33 2.03 3.79
Ca 67.43 0 0.01 1.03 0.41 20.98 10.13
Cd 23.83 65.88 7.54 1.30 0.42 1.04 0
Ce 90.45 2.05 0.19 0.06 0.07 2.19 4.99
Co 86.93 2.87 1.34 0.97 0.92 2.86 4.11
Cu 73.44 13.09 3.07 1.64 1.04 4.42 3.31
Eu 92.73 1.26 0.18 0.44 0.28 2.77 2.34
Fe 90.88 3.22 0.63 0.10 0.13 1.46 3.58
Ge 49.50 6.89 20.15 17.39 0.27 2.34 3.46
K 31.29 8.65 2.64 0.58 0.09 33.48 23.27
Mg 20.74 0.18 0 0.19 0.04 54.22 24.64
Mn 82.12 11.27 2.12 0 0.11 1.46 2.93
Mo 48.93 27.82 522 2.19 3.15 4.68 8.02




Dust Primary anthropogenic ~ Continental secondary ~ Aged continental and ~ Shipping Fresh sea Aged sea
emissions + burning marine secondary emission salt salt
Na 1.47 0.24 0 0.13 0.03 68.21 29.91
Ni 60.93 10.84 1.34 2.86 15.99 7.08 0.96
Pb 28.09 52.07 15.49 3.79 0.22 0 0.33
Rb 71.26 9.35 291 1.63 0 7.88 6.97
Sb 23.99 39.18 17.54 7.88 1.42 445 5.54
Se 0 16.81 9.07 20.53 2.39 0 51.19
Sr 46.27 0.61 0.14 0.21 0.11 32.69 19.97
Vv 47.92 4.78 0.20 0 33.03 0 14.06
Zn 46.26 30.93 4.40 0 1.90 0 16.51
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Figure S1. Mass concentrations of fine and coarse aerosols as well as typical chemical components in
four cruises. Error bars represent the standard deviation of total concentrations across all samples

collected during each cruise.



56°N 56°N

48°N

48°N

40°N

32°N

32°N |

24°N 24°N |

<

. 0

16°N 130°E 180°E  ON'90°E  100°E  110°E 120°F  130°E  140°E =
5

. 56°N 3
56°N Vi 3
% T

'_

48°N 48°N |

40°N 40°N |

32°N azoN |

24°N 24°N |

P

A [ 16°N
110°E  120°E 130°E  140°E

106“E 1‘16”E 120°E  130°E  140°E 90°E  100°E

16°N

90°E
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campaigns. The color of each trajectory point indicates the time before arrival. Only trajectories with arrival
times falling within the MOUDI sampling periods are shown.

11



a sprin summer
( ) 600 -1 pring -1 =1
& o2 2 le-2=10
|
£ :
g4oo— ﬁg
o
7 ‘
T8 1
9O 2004 9 A
5 | A 4
4 /
© ] Z N
0 «
(b) 1000 SPring —— summer
P 1le-2 -2 1le-2-410
J 800 + 3 3 4 3-4-11
€ 14 4 ]
()] B ]
2 w073 is
o ] 7 7
S 400]|- 8 8
% 1l=9 119
S 200 R\, {7 A\
© ] SN Yo\ 1.
0 ‘fwm% > e
0.1 1 10 .
Dy, (um)
c \
( ) 1500 = spring summer
~ =2
|
e 1.3
=~ ]
] 7
% -8
O 5004 9 n
2 /i
) /\
© 1 VNN 1
i J__A‘_/‘/i/“&k ’
0 B A | TorrTTTTsTT
0.1 1 10
d .
(d) 400 spring - summer — autumn
& -o- 2 -2
€ 300 I 3]
2 b
200 7
[o) J A 8
ol WA
2 100 \/
2 /’%/f% //\\
0 //’/\ ) uv&f:’-‘
T T AL LA AR A | !
0.1 1 10

autumn _

autumn

winter

=1 7 ><13|4
©-2-5-8 14| ]
349 15 4

4-5-10-%-16|]

<5411

winter

winter

Figure S3. Size distributions of (a) K*, (b) Mg?*, (c) Ca*, and (d) C,04*" during four cruises. Each number

represents a sample set. The thick black line with gray area below represents the average size distribution

for each cruise.

12



Sample set ID

13

dxa S — .
o OO 2 I’
-~ ~— «\ 7«\
% | <
gl b e e e M e L el e 1
| — 3 D — I
> lim | IS e Z
MN 2 Sl e e o4
s @ <8 —— 24
= e o 12
°s |9z | I e 1
as ol — 6
ay e T T 163
<l <
" 2 O
- kg Ris
eN - D |23
oW [ [ — IE§
un e i~ ] [
BN . 44
| w_ o | o,
o 20 I {4
EE] % %, %,
" e B w\
n 8 wv \\\\\\\\\\\ [«
o) n Be | T2 ¢
30 M« “““““““ m.\
m—ro Y @
%) & |Fememmeeaeess o
g o |-}l
v CH (&
0% w “““““““ w
17
08 S EEE R N
_"ON |7/ s | 7
Hie) ro r
4280 \Q\ \B\
BN 16 C
Y t3 [®
: 2
N o K
® © ~ © v < 2 2
_-SI0)OB} JO JaquinN CX X
) < <
e o
N [ [
lo O [~ [~
5 © )
(] K K
r~ .m P P
lo = o [
S o I |
Z <z
rw m i T T T T T T
z o O © N O I O
L < = Q- ~
— o (g-w Bu) A
m © © <
—_~ dxa.
© 0/0
N

Figure S4. (a) Trend of the Q/Qexp value for the entire dataset as a function of the number of PMF factors.
(b) Same as panel (a) but for each chemical species. (¢) Time series of measured and PMF-reconstructed
concentrations of five representative species. Each dot represents the concentration within a specific size bin
of a sample set. Statistical comparisons between measured and PMF-reconstructed concentrations for other

species are provided in Table S2.



PMF ID

U N A A N AN AN S E AN SR KA LN RES AT SR ES AN

N o ™o oAl

o
o 8§ 2
®
0w o QN R s oo
€ - TOO T o
S o 1l 1l oo oo wn
2 T o0 a®O B &= = QO
a A, ~— O N, —~ «— O 0, 0, 0, 0
ol T |
HHHHHHH“H& 1 ‘“HHHHHﬂH\ 1|1HHHHH“H® HHHHHHHH“H& ic%
““““““““ T T [[ ol el == N /2 R 174 7
(E) 3 1 27 > 55 bre )
\\\\\\\\ | I Sl ek |7 o P L2 S W | 7 13
& Te ) z i K ¥ TS e 5
- 11111&&\ B2 Cams e m“i\ ° \\\\\\w\\bo.i\ cl -i\ HE72
& [ s 1% 288 2 [— e E22 N = I =" o2 I =] I 1B 1%
a e & 2 (18 e @ e )
““““““ A T Ly [ ] gy [ [ 8 &
““““““““ e 1z Ll olooemmg e ol _eeeBle el gl llcg
‘ \\ \\ ‘ \\ [ .' \\ @ \\ \\
““““““““ 3 Eo N ] B A ) -3 e 5 e
““““““““ 1% 12 L)oo 8% || E| o= |~ o . JZ 12
““““““““ G To [1§]Iv=a?Te [|s| T leadle [|E|I 1N Te
““““““““ 5 {2 ] .- C O W——— T =X I— T Te
““““““““ Iv T [ S [l (e Ie
HiliNa To [[gliiiiiiiie e ACIN R — B ] — R To
© © b © |l= K © ©
g ¥rx = [} 1\1\\11“& s i i Spft I EEEE e »l.ih i3
D ----mmmmm - +, -+, Cl---mmmm - + o e s - o -+
£ [E— e 160 i B=] ey Me [18|III1I1I Te [TIiIiiiiiiis Te e
RS & e [l AT [1S ey P e W e Te
‘WlHHHHHHmH.\ I[N G —) 5 B P e LI B2
L_J (5]
““““““““ *T To, 9, Y 4 -1 O . 1 % Te,
\\\\\\\\\\\\\\\ ¥+ [ = T ———e e e S iy P - Iy iy
“““““““ 2407 2 e——= AU B! ) ) S 1 15
““““““““ -‘.u\ 1% 1111111&;& -4 = % 1111111);& 1=
1111111&&6\ In:\ 1111111&&6\ T \1.»:\ \\\\\\\\\\\\\ Ji\ ‘.6\
““““““ 4 {78 E— . ) S — 1. S i)
A P Y 2 1 Lo »-‘.\\ “““““ P L2 14 14
“““ el 2 E—— L [ D= o [ R 1 I
“““““““ 1o o [T TR [ e [ I
““““““““ i (0 I O PRS——_ S 1T e
BN, 1 g [ S P D i it5
““““““““ o To [T e [T [ e
e © $e e Mo )
I 17 |23 E—— HZS — P P IO 17 I
e M6 (e ) e G S e le
““““““ 4l o S —: 3l S— 1t Te
L WP z z 1, Y 7z 7z
\\\\\\\\\\\\ [ == + L LT, o T O LT Ty = +
HHHHHHHH“HW\ Mm\ HHHHHHHHnHW\ HHHHHHMWHW HHHH.HHHHnHw\ HW\
\\\\\\\\\\\\\\\ i oy B g L e Dy =—————— iy e e g 4
““““““““ e {CS DU S T SO e
e < A\ < | P — ) I«
\\\\\\\\\\\\\\\ i by g w\w\w\\\w\\\\\w‘wl w\w\\\\\w\\\\\*wl £ e N
““““““““ o fo [CIITTTIITITTTTRTe [N [Tl Lo To
5 |5y il i [ — Lle [T - Te
p-3 A P-3 p . - v .3 p-3
S fro o 0 e ) 20 2 ©
R I o S st B LA TR o I K
S 8 2 e Te I[5 [m———— e
& i 1o i L} [ | ——? ¢ I«
“““““““ o | I R I T
““““““ e [ e R D —— [ e
R o[ d O I == Ie e [[le—=™l]® [
““““““““ e i< o —— ) | 1%, | e T«
[ i | — ) (e cegd]o e
£ £ £ K K &
EE o Tx T= e T= \\\\\.\.\\HHHMHQHN Huv
£ T " e [ 5 5 = ~ I iy g e o
S | | e HHHHHHH“HW 5 e o i[Es
o) a1 2 = Y 1Fs | (R gz Jp% 1%
T T T T T T T T T T T T T T T T T T
o O O O O © O T ON OO o O N O < O
< MO N — M M AN «~— «— AN —

50

Ajsusjul pazi[ew.IoN

SRR

14

Sample set ID

)

L)

Figure S5. Raw series of the normalized contribution intensity of different PMF factors for each size range

in each sample set.
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Figure S7. Two distinct types of NOs™ size distribution: (a) bimodal or trimodal distribution, indicating a
strong influence from continental anthropogenic pollution, with relatively fresh pollution aerosols; (b)
unimodal distribution, suggesting a relatively weak direct influence from continental pollution, with highly

aged pollution aerosols.
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Figure S8. Correlations between PM; g mass concentrations and the total concentrations of PMF species in
sub-1.8 um particles contributed by (a) CS&B and AC&MS, and (b) all PMF factors. Here PMF species
correspond to all chemical species included in PMF analysis but excluding duplicate species (e.g., Na” is

excluded because elemental Na is also included). Different colors represent different seasons.
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Figure S9. 72-hour air mass backward trajectories during three co-transport events of dust and continental
pollution aerosols: (a) Sample 1 from the spring campaign, (b) Samples 8-9 from the spring campaign, and
(c) Samples 10-11 from the autumn campaign. The color of each trajectory point indicates the time before

arrival at the sampling sites.
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Figure S10. Normalized size distributions of average concentrations from fresh sea salt and aged sea salt
PMF factors, along with the ratio of fresh sea salt to particle diameter ([Fresh sea salt]/Dp), which serves as
a proxy for the surface area of fresh sea salt. The abnormally high value of [Fresh sea salt]/Dj in the smallest
size bin is likely due to large measurement and PMF uncertainties associated with the extremely low sea salt

concentrations in that range.
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Figure S11. Fractional contributions of different sources to NO;3™ in size-segregated aerosols during (a) spring,
(b) summer, (c¢) autumn, and (d) winter cruises. Thick black lines represent the average measured NOs3~
concentrations in each size bin. Note that source contributions in size bins with very low NO3™ concentrations
(e.g., Dp <0.56 um in summer) are subject to considerable uncertainty and may not be statistically robust;
however, this has minimal impact on the overall source profile.
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Figure S12. Same as Fig. S11 but for SO4*".
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