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The selection of optimal solutions for PMF analysis on merged organic and nitrate mass
spectra (i.e., PMFsin03) 1s mainly based on comparing the time series (Fig. S5), mass spectrum
(Fig. S5), and campaign-average mass concentration (Fig. S6) with factors from PMF analysis on
organic mass spectra only (i.e., PMF,), in addition to examining the typical diagnostic plots
(Fig. S3). Based on the identification of a nitrate inorganic aerosol (NIA) factor, we divide all
seven datasets into two categories: 1) CTR June and YRK July where a NIA factor is not

resolved and 2) the other sites where a NIA factor is resolved.

For CTR_June and YRK July, the same factors are resolved from PMF,:n03 analysis as
those from PMF,, analysis. The factors from PMF,in03 show good correlation with
corresponding factors from PMF,, regarding both time series (R>0.964) and mass spectrum

(R>0.997) (Fig. S5).

We note that in the optimal solutions of CTR June and YRK_July, the residuals of NO*
and NO," (i.e., Z(Residz/oz)/Qexp)) are larger than that in the optimal solutions of other sites
where NIA factor is resolved (Fig. S3). If one goes to higher number factor solutions, the
residuals of NO" and NO," of CTR June and YRK July are reduced, but the correlations
between factors from PMFq,.:n03 and corresponding factors from PMFq,, are weakened and
splitting behavior of real factors occurs (Ulbrich et al., 2009). Take YRK July for example, the
residual of NO" decreases from 155 in the three-factor solution (Fig. S3(c)) to 31 in the five-
factor solution (Fig. S17). However, the correlations of the time series between factors from
PMFore+n03 and the corresponding factors from PMF,, are all weakened (Fig. S18 and Fig. S5).
In addition, MO-OOA in three-factor solution splits into two factors in five-factor solution. Thus,

we select three-factor solution as the optimal solution for YRK July in the PMFq,+n03 analysis.

For all the sites except CTR June and YRK July, a nitrate inorganic aerosol (NIA) factor
was resolved. All OA factors except LO-OOA from PMF;no03 show good correlation with the
corresponding PMF,, OA factors with R>0.89 for time series and R>0.98 for mass spectrum
(Fig. S5). The correlation of the LO-OOA time series obtained from PMFyein03 and PMF,
analysis ranges from 0.77 to 0.98 (Fig. S5), which is not as strong as the correlation of other OA
factors. This is likely due to that the time series of LO-OOA being more similar to the total
measured nitrate (i.e., NO3 meas) than other OA factors, so that PMF has difficulty in separating
LO-OOA and NIA factor.
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A FPEAK value of 0 is chosen for all datasets except RS Jan. For RS Jan dataset,
PMFe+n03 solution with FPEAK = 0.2 is selected due to the following reasons. First of all,
solution with FPEAK=0 is not converged. Second of all, solution with FPEAK = 0.2 provides
the best correlation with PMF,,, factors for all the OA factors from PMF,no3 analysis. For
example, PMF:n03 solution with FPEAK =-0.2 cannot resolve a clear LO-OOA factor as
shown in Fig. S19.

Unlike all the other sites where all PMF,, OA factors can be clearly resolved in the
corresponding PMF,in03 analysis, we cannot resolve MO-OOA factor from PMFgino3 for
YRK Dec even up to ten-factor solution. From PMF,, analysis on YRK_Dec, we resolved three
factors, which are MO-OOA, LO-OOA, and BBOA. For PMFsno03 on YRK Dec, in the two-
factor solution, we resolve one NIA factor and only one OA factor, indicating that a two-factor
solution is insufficient to separate BBOA and OOA factors. In the three-factor solution, we
resolve clear NIA and BBOA factors, but just one OOA factor. This OOA factor correlates well
with the combined LO-OOA and MO-OOA factors from PMF,,, three-factor solution (R=0.94)
(Fig. S20(b)), indicating the OOA factor from PMF ,:n03 three-factor solution likely represents
the combination of LO-OOA and MO-OOA from PMF,,, three-factor solution. In PMFqzn03
four-factor solution, we resolve a factor whose correlation with all factors from PMF,, is very
weak (i.e., the highest R is 0.63) (Fig. S20(c)). This suggests that “splitting” behavior occurs for
the PMFoin03 four-factor solution. Taken together, PMF,n03 With a three-factor solution is
optimal for YRK Dec. It is also important to note that the focus of PMFino3 is for nitrate
source apportionment. Although PMF,no3 resolves different OA factors for different solutions,
the concentration of the NIA factor remains almost constant (i.e., the NIA factor concentration
ranges from 0.54 - 0.6 pg/m’ from 2 to 5 factor solutions). Thus, the number of factors resolved

for YRK Dec has minimal effect on our conclusion.



83

84

85
86
87
88
89
90
91

92
93

94
95
96
97
98
99
100
101

102
103
104

105
106
107

108
109
110

111
112

113

114
115

Figure Captions

Fig. S1. Diagnostic plots of the PMF analysis on the high-resolution organic mass spectra (i.e.,
PMF,,, analysis). The following plots are shown for all the datasets: (1) Q/Qcxp Vs number of
factors; (2) Q/Qexp vs. FPEAK for the solution with optimal number of factors; (3) mass fraction
of PMF factors vs. FPEAK; (4) correlations of time series and mass spectra among PMF factors;
(5) the distribution of scaled residuals for each m/z; (6) the time series of the measured and the
reconstructed organic mass; (7) variations of the residual (= measured - reconstructed) of the
least-square-fit vs. time; (8) the time series of Q/Qexp; (9) the Q/Qexp values vs. m/z.

Fig. S2. The mass spectra and time series of OA factors resolved from PMF analysis on the high-
resolution organic mass spectra (i.e. PMF,, analysis). The mass spectra are colored by ion type.

Fig. S3. Diagnostic plots of the PMF analysis on the high-resolution merged organic and nitrate
mass spectra (i.e. PMFg+n03 analysis). The following plots are shown for all the datasets: (1)
Q/Qexp vs. number of factors; (2) Q/Qexp vs FPEAK for the solution with optimal number of
factors; (3) mass fraction of PMF factors vs. FPEAK; (4) correlations of time series and mass
spectra among PMF factors; (5) the distribution of scaled residuals for each m/z; (6) the time
series of the measured and the reconstructed organic mass; (7) variations of the residual (=
measured - reconstructed) of the least-square-fit vs. time; (8) the time series of Q/Qexp; (9) the
Q/Qexp values vs. m/z.

Fig. S4. The mass spectra and time series of OA factors resolved from PMF analysis on the high-
resolution merged organic and nitrate mass spectra (i.e. PMF+n03 analysis). The mass spectra
are colored by ion type.

Fig. S5. Mass spectra and time series comparison of factors resolved from PMF analysis on
merged organic and nitrate mass spectra (i.e. PMF,1n03) and factors resolved from PMF
analysis on organic mass spectra (i.e. PMF,).

Fig. S6. The campaign-average mass concentration comparison of factors resolved from PMF
analysis on merged organic and nitrate mass spectra (i.e. PMFn03) and factors resolved from
PMF analysis on organic mass spectra (i.e. PMF,). RIE and CE are not applied.

Fig. S7. The campaign average mass spectra of total OA for all datasets. The mass spectra are
colored by ion type.

Fig. S8. The diurnal profiles of brown carbon for all the datasets.

Fig. S9. The scatter plot of Isoprene-OA and brown carbon for the datasets where Isoprene-OA
factor is resolved.
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Fig. S10. The atomic O:C and H:C ratios of OA factors resolved from PMF analysis on high-
resolution organic mass spectra (i.e. PMFq).

Fig. S11. The mass fraction of nitrate signals (i.e., NO" and NO,") and organic signals in the
nitrate inorganic aerosol (NIA) factor for the datasets where this factor is resolved.

Fig. S12. The NO/NO," ratio of the nitrate inorganic aerosol (NIA) factor resolved from PMF
analysis on merged organic and nitrate mass spectra (i.e. PMFz1n03 analysis) normalized by the
NO'/NO," ratio of ammonium nitrate of each dataset.

Fig. S13. The time series of sodium and nitrate measured by a PILS-IC at Centreville, AL. The
PM, 5 cyclone was replaced with a PM; cyclone on June 24th, 2013.

Fig. S14. The relationship between ACSM measurements (stationary at the Georgia Tech site)
and HR-ToF-AMS measuremens (rotating among different sites) of NR-PM; species.

Fig. S15. The diurnal profiles of Rye.s/Ran for all datasets.

Fig. S16. The diurnal profile of total measured NO; (i.e., NO3 meqs), estimated NO; from
inorganic nitrate and organic nitrate (i.e., NO3 jnorg and NOj oo, respectively) by using the NO,"
ratio method with a Ron value of 10.

Fig. S17. The Q/Qexp values for each m/z of YRK_July PMFsno03 five-factor solution.
Fig. S18. Time series comparison of PMF.+n03 five-factor solution and PMF,,, for YRK July.

Fig. S19. Time series comparison of PMFsno3 six-factor solution with FPEAK = -0.2 and
PMF, for RS Jan.

Fig. S20. Time series comparison of PMF.+n03 and PMF,,, for YRK_Dec.



144  Fig. SI.

145  a) JST May

5-
—e— Q for FPEAK 0| 3.100+
4 Best Solution
3 B
g 3 . T 3095 Q for P5
I3 =3 Best Solution
o 24 o’
o o 3.090+
l,
3.085+
-1.0 -0.5 0.0 0.5 1.0
146 FPEAK
1.0
0.8
0.6 N
§ _§ 0.4+ l—.4
i @ Y
» 2 0.24 o
@ = 2.5 4 o
2 € 0.1 1%6°6 =
— ° °
-0.2 o 34 36
-0.44 35
°
\ \ \ \ \ s—
0.0 0.2 0.4 0.6 0.8 - 10
147 R, Mass Spectra
30 !
= e 257 ® Measured Total Mass
3 i) —— Reconstructed Total Mass|
@ = 204
& bl g
B R O i - 3
[ T IHIIIH| L R & ¥ " il i n
o ‘ (i 7]
%) 3
=
\ \ \ e \ : : : : .
20 40 60 80 100 120 140 160 180 200 5/11/2012 5/16/2012 5/21/2012 5/26/2012 5/31/2012
148 m/z Date and Time (local time)
1604
2.54
1404
= 2.0 2 1004
?Em [Residual = measured - reconstructed| o 120
2 1.5 > 100
= o [Q/Qex, contribution for each time step|
ER E
B U7 0
2 & 60
ﬁ 0.51 E 40
0.0 207 Lol
T T T T T - "' > "°0 /| ||¥‘¥’'v9/—
5/11/2012 5/16/2012 5/21/2012 5/26/2012 5/31/2012 5/11/2012 5/16/2012 5/21/2012 5/26/2012 5/31/2012
149 Date and Time (local time) Local Time
60+
§ 50
o
o 40 ‘Q/Qexp contribution for each fragment ion
2 30
2
W
4 -:.l‘ u | .-.|||hll..l.ul.ﬁhll..ulllwmu”u i mﬁl |....|un|..
50 100 150 200
150 m/z

151



152

153

154

155

156

157

158

b) CTR June

5,\\
‘\.sA
4,
g g
H 34 —e— Q for FPEAK 0| g
H Best Solution H
g 2 g
a a
1 |
0 . . . . . . . . :
1 2 3 4 5 6 7 8 9 10
Number of Factors (P)
172
. .9
8 3
w [0}
2 £
S =
= -
o
104
54 “g
® e
3 2
8 ¢
['4
E g
i} (@]
@ &
-5 g
104 Boxes are +/- 25% of points
"0 a0 6o 8o 100 120 140 160 180 200
m/z
3,
2,
mE g
5 1 2
=1 NA
= L
g 07 )
T ‘»
3 1 &
['s ~
P w
27 [Residual = measured - reconstructed|
-3

6/1/2013 6/11/2013 6/21/2013 7/1/12013 7/11/2013
Date and Time (CDT)

50+
o 40+ — -
05 Q/Qgy, contribution for each fragment ion
N\'; 30
"o
2 20
x
gy \M |
o- ulll, M il "ﬂmMm-- )mnmU i A MIH ||H ||| |||I"|"“|||I|I||II|\
20 40 60 80 100 120 140 160 180 200

m/z

4.242+
Qors
4.240+
4.238- for P4
Best Solution|

4.236

4.234+

4232 : ; : ‘

-1.0 -0.5 0.0 0.5 1.0
FPEAK
1.0
0.8+
064 = Varance
.
1.2
0.4+
0.2+ 2:4
°
0.0+, ‘ : : 7
0.0 0.2 0.4 0.6 0.8 -1.0
R, Mass Spectra
504 .
40+
304 ® Measured Total Mass
—— Reconstructed Total Mass

20+

" A A e,

0 T T T T
6/1/2013 6/11/2013 6/21/2013 7/1/2013 7/11/2013

Date and Time (CDT)

100+

80

Q/Q,, contribution for each time step

60

40+

20+

0,

6/11/2013

6/21/2013 7/1/2013 7/11/2013
Date and Time (CDT)

@ Measured Total Spec Signal
|— Reconst Total Spec Signal



159

160

161

162

163

164

165

166

¢) YRK July

5-
—e— Q for FPEAK 0|
4 Best Solution
o \‘o—.*
Q
© 39
[}
Qo
3
Q 27
o
I
0- : : : : \
2 4 6 8 10
Number of Factors (P)
1.04
0.81
g 061
[
1]
1]
4 J
g 0.4
-1 -08 -06 -04 -02 O 02 04 06 08 1
FPEAK
©
>
S
@ L
[} I gl 1Y
e il
©
<9
4
O
a
20 40 60 80 100 120 140 160 180 200
m/z
10 [Residual = measured - reconstructed|
(")A '
£
g os
K
=3
o
2 00
@
w
-0.5
7/1/2012 7/6/2012 7/11/2012 7/16/2012
Date and Time (local time)
50 — -
[Q/Qex, Contribution for each fragment ion|
g 40
4
=
L 304
o
=
8 201
(3
Pt
oMl al || i |||....|II|M||. b |..|.|I. I | s
50 100 150 200
m/z

3.7974
3 3.796+
s —e— Qfor P3
§ 37951 Best Solution
[
o i
o) 3.794
3.793-
3'7927\ T — T T 1
-1.0 -0.5 0.0 0.5 1.0
FPEAK
1.0
0.8+ 1.3
3 06
@
a2
¥ 047
0.2 2.3
0.0, ‘ : : : 192
0.0 0.2 0.4 0.6 0.8 1.0
R, Mass Spectra
20
"’E ® Measured Total Mass
\g 154 —— Reconstructed Total Mass
%)
S 10
(]
a
S 54
0- T T T T
7/1/2012 71612012 7/11/2012 7/16/2012
Date and Time (local time)
407 [Q/Qex, Contribution for each time step)
g
g 304
e
N‘U
T 20
[o}
S
" 101

7/16/2012

7/6/2012 7/11/2012
Local Time

7/1/2012



167

168

169

170

171

172

173

174

Q/Qexpected
Q@

—8— Q for FPEAK 0

N FEE

Best Solution

< Residual (ug/m’) Scaled Residual Mass Frac.

% (Resid’/67)/ Qg

i 1 el
-
20 40 60 80 100 120 140 160 180 200
m/z
3.0- [Residual = measured - reconstructed|
2.5+
2.0+
1.5+
1.0+
0.51
0.01
7/31/2012 8/10/2012 8/20/2012 8/30/2012
Date and Time (local time)
‘QIQeXp contribution for each fragment ion
60

Y
<

N
2

1y

100
m/z

150 2

00

4.345+
o
o
8 —0— Q for P5
2 4.3404 Best Solution
¢
o
4.335+
T\\‘\o\“_ | |
-1.0 -0.5 0.0 0.5 1.0
FPEAK
1.0
0.8+
g 06
@ °
& o4 13
o
°
24 34 °
0.2 - 2.5 45
.
0.0+ ° 4
35 1'52:]42-0 .
T T T 7 2 12
0.0 0.2 0.4 0.6 0.8 1.0
R, Mass Spectra
. 257 ® Measured Total Mass
g — Reconstructed Total Mass
=)
=1
%)
c
o
(]
a
S
=
0- T T T T
7/31/2012 8/10/2012 8/20/2012 8/30/2012
Date and Time (local time)
[Q/Qex, contribution for each time step|
50
g
o 40
Né 30
[}
[o}
x 204
A
101

7/31/2012

8/10/2012 8/20/2012 8/30/2012

Local Time



175 ) JST Nov

64
~e— Qfor FPEAK 0 3.8707
5 Best Solution 38684
g 47 = g 3 866,
] s~ —o— QforP5
% 34 % 3.864 Best Solution|
(o4 (o4
S 2 & 3.862-
14 3.8601 ™~
ol 3.858- —_—
T . T T ) . . ; . :
2 4 6 8 10 -1.0 -0.5 0.0 0.5 1.0
176 Number of Factors (P) FPEAK
1.0
0.8+
g 2 061
s o . . .
0 2 9.4 45
@ . - 25 §:g
= ° [ ]
0.2 14 o o 1.2
15273
0.0+
° 1%3
| | > | 3 :
0.0 0.2 04 0.6 0.8 1.0
177 R, Mass Spectra
® Measured Total Mass
20+ — Reconstructed Total Mass|
] & i
3 5 154
x 2
B 8 104
3 3
S 59
T T T o e ey 0- T T T T
20 40 60 80 100 120 140 160 180 200 11/16/2012 11/21/2012 11/26/2012 12/1/2012
178 miz Date and Time (local time)
60
2.0+
e [Residual = measured - reconstructed| o 507
s
\g 1.54 Ng 40 ‘QIQGXp contribution for each time step|
2 o
] X
2 107 2 307
¢ & 20
= 05 a
101
0.0
11/16/2012 11/21/2012 11/26/2012 12/1/2012 11/16/2012 11/21/2012 11/26/2012 12/1/2012
179 Date and Time (local time) Local Time
40
(;% ‘Q/Qexp contribution for each fragment ion
= 30
o
IS
8
] 20
(3
TR “
wutthll ki |I| "l“ || WM--L |II|| I||Il|
50 100 150 200
180 m/z
181

182



183

184

185

186

187

188

189

190

f) YRK Dec

3.57
3.0—.\‘\1\'\-‘._._,_,_,
° 2.54
5 201 —e— Qfor FPEAK O
=3 Best Solution
(D 4
& 1.5
© 1.0]
0.5+
0.0+ \ \ \ \ \
2 4 6 8 10
Number of Factors (P)
1.0
0.8
g 06
[
@
©
g 0.4
0.2
0.0+ T T T T T T T T T T
-1 -08 -06 -04 -02 0 02 04 06 08 1
FPEAK
g 5
S
(7}
[}
x
- 0l
<9
©
O
%)
_5,
20 40 60 80 100 120 140 160 180 200
m/z
1.0 [Residual = measured - reconstructed|
—
E
g
K
=3
h=]
(7]
jo)
4
W
12/11/2012 12/21/2012 12/31/2012
Date and Time (local time)
304 [Q/Qex, contribution for each fragment ion|
o 25|
o
o 204
L
“o 151
(7]
fo
& 104
N ‘ ‘ W
|||III ||||I|| |I||“||||I||“ I||| |||||I ”| |MI||| ||-I|‘II|||||

0-

50 100 150 200

m/z

2.9814
T 2.980-
] —e— Qfor P3
£ 2.979 Best Solution|
o
O 2.978
2.9774
T T ; T !
-1.0 -0.5 0.0 0.5 1.0
FPEAK
1.04
0.8+
%]
2 0.64 .
§ 12 °
et | 2
Z 04 _3
.
0.2+ 13
0'07 T T T T T 1
0.0 0.2 0.4 0.6 0.8 1.0
R, Mass Spectra
8
—
£
2 61 ® Measured Total Mass
3 —— Reconstructed Total Mass|
g
S 24
0’ T T T
12/11/2012 12/21/2012 12/31/2012
Date and Time (local time)
40
d% 304 \Q/Qexp contribution for each time step|
T
o
=]
[}
[o}
S
Al

12/31/2012

12/21/2012
Local Time

12/11/2012

11



191

192

193

194

195

196

197

198

57\\\
44 —— .

—o— Q for FPEAK 0|
Best Solution

e}
i)
o
[}
£ 34
G)
(o4
& 27
I
0- \ \ \ \ \
2 4 6 8 10
Number of Factors (P)
d [con]
©
w
2
©
=
-1 -08 -06 -04 -02 0 02 04 06 08 1
FPEAK
©
>
S
(7}
[}
o
©
@
<
O
]
20 40 60 80 100 120 140 160 180 200
m/z
o 39
E
g
g 2 [Residual = measured - reconstructed|
k7]
jo)
2
W

50+

404

304

20

% (Resid’/67)/ Qg

10+

0,.||... Ll |I|“||

2/10/2013 2/20/2013
Date and Time (local time)

1/31/2013

\Q/Qexp contribution for each fragment ion

1|)||I |I|..|| I|m|.. WMMWM ]

m/z

5l

4.054+
o
2
S 4.052- —o— Q for P5
< Best Solution
¢
O 4.0504
4.048
T T ; T !
-1.0 -0.5 0.0 0.5 1.0
FPEAK
1.0+
0.8+
°
2.3
2 0.6+
5 .
2 0.4 35 2%
g °
° o 25
0.21 2_4475
°
0.01 o 15
T T T l 4 T 1 3\ L
0.0 0.2 0.4 0.6 08 1.0
R, Mass Spectra
25 ‘
® Measured Total Mass
m’E“ 20+ —— Reconstructed Total Mass
2
=~ 15+
Q
c
s}
O 104
a
<
= 5
Y] : . T T : -
1/31/2013 2/10/2013 2/20/2013
Date and Time (local time)
O;E‘, 60+ [Q/Qex, Contribution for each time step|
T
o
kel
[}
[o}
S
Al

1/31/2013

2/10/2013 2/20/2013

Local Time

12



Mass spectrum

Time series

Fraction of Signal

|
1

o«

o

@
Ll

Isoprene-OA|

o

o

@
P

II
+

1L
il

o

o

@
bl

ekt

¥
Hrrrrrtt

T
|.
s

| s L
srrrttrtebet b err e b b b T e

]

20

30

40

50 60 70 80 90 100
m/z

OA factor Conc. (ug/ma)

WA O
[S1=t=t=]

oo

+l_l_l_l_l

ONPAOXPRON A O ONROXOO A ® N ONRRNEO

Ll

L e e e e e ] EhY AR SRR s i e At e R e e

HOA

BBOA

Isoprene-OA SO,

5/13/2012

FE MY W NS MWW W W Y W)
MO-O0A

5/17/2012 5/21/2012 5/25/2012

Date and Time (local time)

5/29/2012

o h o

N

(;w/br) 'os

CTR June

Fraction of Signal

0.10

0.06 —|
0.04 —
0.02 —|

0.00
0.12

0.08 —

0.04 —

Isoprene-OA

0.00
0.12

0.08 —

0.00

0.20
0.15
0.10
0.05 —
0.00

20

30

40

T
50 60 70 80 90 100
m/z

BBOA

Isoprene-OA SO,

0 b 1 R P P TR PR e e

10

MO-OOA

6/11/2013 6/21/2013 7/1/2013

Date and Time (local time)

7/11/2013

(;w/br) 'os

YRK July

Fraction of Signal

0.10
0.08 —
0.06 —|
0.04
0.02
0.00

Isoprene-OA

0.12

0.08

0.04 —

0.00

0.16 ]
0.12
0.08 —|

0.04 —

0.00

20

Iy
30

40

] .

FrrH

50 60 70 80 90
m/z

100

OA factor Conc. (ug/ms)

Isoprene-OA

6/29/2012

L Lt et Lt L A g AL A LAt ALt MM R A M

MO-OO0OA

713/12012 71712012 7111/2012

Date and Time (local time)

7/15/2012

(qwibrt) "o

200

201

13




202 Fig. S2. Continued
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Fig. S5. Continued

309

vosa
YOOOW
V0001
oo voag
n Y0001
. w /OO0 YOOOW
)
ﬂ N Keleley]
7} m<om_m
H
o es)
m V0001
o= “vooow
vosa
YOOOW
V0001
T T T T T I T T T T T T T
< 2 8 3 < 2 [} @ < 8 g N <
s S < 3 g S g 3 s < 5 S c S s o
¥ uosiead o :om‘_mwn_ Y] :ow_mwn_
bio"voga
610"VOH vosg
610" v00
610"v00071
610 YOOOW YOO0O1
bio"vogg
610"VOH YOOOW
6107v00
610"v0001
bi0"vooon
 Bio"voasg
m TB10"vOH voasa
610"v00
m _B107v0001
Lnlbv B10"YOOON Y0001
O L _
=y _Bio"voas
n _B107voH YOOOW
n “Bi0"v02
n _B107v0001
< 610" voOON
M bi0"voaa
610" YOH vosa
6107v00
610"v0001
610"YOOOW Y0001
bio"vogg
610"vOH VOOOW
610"v00
6107v0001
Bi0"vooon
T T T T T T T T T T T T T T T T T
2 @ @ % 8 8 < 8 < 2 ] @ < N ] N <
- S s o s s S < 2 g 3 3 2 s S < 5 S c s o s o
¥ uosiead ¥ uosieadq Y uosiead
> Q
S L =
Z a <
_ ! N
T M
w2
— Y

4

310
311
312
313
31

315
316
317
318




319  Fig. S6.
JST May JST Nov
1.6 1.6
° .
1.4+ 1.4+ ® PMF
- ® PMF,q . PMForg
—~ 127 L B PMF o3 o~ 127 - org+NOg
E ° E
2 1.01 L] 2 1.01 ]
5 5 * s
= 0.8 = 0.8 L]
£ L £
S 0.6 S 0.6
5 . H [ ] S a
© 0.4 © 0.4
0.2 0.2
0'0- T T T T 1 00- T T T T T
MOOOA = LOOOA IsopreneOA  BBOA COA HOA NIA MOOOA = LOOOA lIsopreneOA  BBOA COA HOA NIA
Factor Factor
CTR June YRK Dec
2.0 1.4 °
] 124
° ® PMF,,
o 1.5 o
e 3 ® PMF,, e 104 . B PMF,q:no0g
2 m PMF 2
=2 org+NO3| 2
s s 0.8
£ g 0.6 ]
5 . g "
g 5
8 054 § 04+ °
|
0.2
0.0- T T T T 1 00- T T T T
MOOOA = LOOOA IsopreneOA  BBOA COA HOA NIA MOOOA OOA  'IsopreneOA’  BBOA COA HOA NIA
Factor Factor
YRK July RS Jan
3.0 1.0
254 n ] . ® PMF,,
- ° 0.84 = u PMForg+N03 -
o [ o
2 ® PMF,, 2 064
5 s
3 197 B PMFg.in03 s
] € 04+ L]
£ 1.0 5
o S a
0.5 027
°
0'0- T T T T 1 00- T T T T T
MOOOA = LOOOA IsopreneOA  BBOA COA HOA NIA MOOOA = LOOOA IsopreneOA  BBOA COA HOA NIA
Factor Factor
GT Aug
2.0
o
® PMF
~ 151 " m PVF.
g v H org+NO3
2
§
g 101
§ | |
2
S [ ]
© 054
]
O-O-I T T T T T 1
MOOOA LOOOA 'IsopreneOA  BBOA COA HOA NIA
Factor

27




323 Fig. S7.
JST May JST Nov
012+ 0.10
0.10 0084
T 0.08- k|
8 2 0064
g 0.06 g
3 T 0.044
I 0044 I
0.02- ‘ | ‘ | 0.02- ‘
0_00,||‘.|‘_‘_,_.,|‘ I| "x"l‘!u Ii._.!llll‘“l”-.' !'|||!|"'T'I'IT“I'!""II"'!'!"T 0.007||‘-|| - .!|‘ ‘| ‘.||‘!H l""!llh‘|‘l'!""!'||‘!|'|;7'|'|f|||!!" -TI|||l!IIIT
20 30 40 50 60 70 80 9 100 20 30 40 50 60 70 80 % 100
m/z m/z
CTR June YRK Dec
E 0.12+
0.127
E 0.10
0.107
E E| © .
% o.osi % 0.08
g 0.06 g 0.06-
g g
T 0044 I 0047
Ll | .
0.00 l Frr e wl T II! !" '!IlllwI“'T""!'“I“"'T'I'ITHI'E" reluaslaey Yo I | || | Al |.. .I|I|| Ii|||... I||||Ii.|...|.|;||i.|u HEANNS
10 20 30 40 50 60 70 80 % 100 : T T e
m/z miz
YRK July RS Jan
012+ 0.12
0.10 0.10
B 0.084 K] 4
% :% 0.08
g 0.06 ‘g 0,06
§ 0.047 § 0.04
0.02 | | | ‘ |‘ 0.024 ‘
1 1 1 Y
.00 e S RBamans T e bl i, L P11 A1 11 T 1 Y T T T T TP
0.00 || | - | - II4|0 1 5|C!I | ||||6|0 ' I||||7|0..| ' |.|8.0||||I ' gol ' I-I.luoo 000 I | ‘ ‘|H ll ‘ I‘!H‘ l ‘l ||‘|I ! | |||‘| ‘ | |‘| | | ‘I ! ‘
miz 20 30 40 50 . 60 70 80 % 100
GT Aug
0.10
1 C,
1 CH,
3
é’ 0.06 1 CXHyO
k]
c
.% 004 I CXHy02+
[ind
. I CHN,
L L ' GH,ON,
0.001 ‘.|‘ ettt ‘.Il‘l‘ l:. !lll‘l |I=..| !|| !|.|.7.|||=||||!.| -‘I.Iu!IIIIT
20 30 40 50 60 70 80 % 100 CXHy02+NZ
m/z
324
325

28




326

327

328

329

330

331

332

333

334

335

336

337

338

339

340

341

342

Fig. S8.

1.2x10° -
1.0
e 0.8-
[
(@]
o]
S 064
(@]
S
3  04-
o
0.2-
0.0

— JST_May

— YRK _July
— GT_Aug
JST_Nov
—— YRK Dec
—— RS_Jan

—— CTR_June

-2.5

- 2.0

- 1.5

- 1.0

- 0.5

0.0

L
10 15
Hour of Day (local time)

- 3.0x10”

3

(AONTLSP) ( w) uogted umoig

29



343

344

345

346

347

348

349

350

351

352

353

354

355

Fig. S9.

Isoprene-OA (pg/m3)

Isoprene-OA (ug/m3)

,*z." o'o‘o.:. Intercept = 1.7928 + 0.222
O R Jopfo Slope = 3.2677e+006 * 3.01e+005
T T T T 1
0.0 0.5 1.0 1.5

YRK_Jul
o)

-
N
1

o

Brown Carbon (m'1)

2.0x10°

Intercept = 2.4341 £ 0.128
Slope = 4.4336e+006 + 2.73e+005
R =0.42

1.5

1.0
Brown Carbon (m”')

20 55410°

Isoprene-OA (pg/m3)

Isoprene-OA (ug/m3)

1 [CTR June

Intercept =0.83971 + 0.0357
Slope = 9.7901e+005 + 1.27e+005
R=0.29

0.4

0.8 1.2

Brown Carbon (m )

1.6x10°

Intercept = 2.333 £ 0.0673

Slope = 1.3478e+006 = 1.11e+005

1.5

1.0
Brown Carbon (m”')

30



356

357

358

359

360

361

362

363

Fig. S10.

o:.C

H:C

1.2

1.0

0.8

0.6 1

0.4

0.2

0.0+

-o— HOA COA

-o— BBOA LO-OO0A
-8— MO-OOA —@— Isoprene-OA
-o— total OA

— T~ ~

2.0+

1.8

1.6

1.4

1.2+

JST May ' CTR June  YRK July = GT Aug = JST Nov = YRK Dec  RS_Jan
Sampling Site and Month

V .

' JST May CTR June YRK July =~ GT Aug = JST Nov = YRK Dec RS Jan

Sampling Site and Month

31



364

365

366

367

368

369

370

371

372

373

374

375

376

377

378

379

380

Fig. S11.

Mass Fraction

JST_May

GT_Aug

Organic signal

Nitrate signal

JST_Nov
Sampling Site and Month

YRK_Dec

RS _Jan

32



381

382

383

384

385

386

387

388

389

390

391

392

393

394

395

396

F

+

+

ig. S12.
1.8-

z 1.6

o

< 1.4

S 12

O

Z 1.0
0.8

' JST May  GT_Aug

' JST Nov YRK Dec

RS Jan

33



397

398

399

400

401

402

403

404

405

406

407

408

409

410

411

412

413

Fig. S13.

1.0 . £06
PM, 5 cyclone] | |PM; cyclone —— NO;
0.8 | Na'| E0.5
£ ﬁ 0.4
2 06
2 0.3
3 04 . |
2 11—
0.2 ’.' | M N’ | W . J “. 0.1
| \ ') /.J”’
o-..............................«-ﬁ.n."."’"l.'u.'".".o
6/11/2013 6/21/2013 7/1/2013 7/11/2013
Local time

+

(SUJ/ﬁﬁ) "0U00 BN

34



414  Fig. S14.
JST May
Scatter plot Time series
251 Intercept = 0.81 £ 0.18 251 —— HR-ToF-AMS|
. Slope = 1.01 £ 0.019 N . —— ACSM
mE 204 “’E 20
) . >
= 15 = 15
= 5
<10 ©
[T T z 10
e 8
c
£ 59 3 54
0+ T T T T ) 0 . . . . . . .
0 5 10 15 20 25 5/21/2012 5/25/2012 5/29/2012 6/2/2012
3 .
ACSM (pg/m’) Local Time
8 Intercept = 1.01 + 0.043 8]
— Slope =0.93 +£0.020 P —— HR-ToF-AMS|
E 6 “E 6 — ACSM
[=) % >
2 2
g 5
N g4
[T =
°,
o 27 c 24
T 3 2
..
O-l T T T T T T T 1 0 T T T Y
0 1 2 3 4 08 6 7 8 5/21/2012 5/25/2012 5/29/2012 6/2/2012
ACSM (pg/m”) Local Time
Intercept = 0.044 + 0.0099 . 2.0
__ 161 Slope =047 £0.013 . . T BROFAMS
£ R =0.85 . E 15
2 1.21 =4
2 . e
g L] . L] g
= ‘E 1.04
[T =1
g g
@ c N
g 5 05
0.0 , . , . ; . )
. 5/21/2012 5/25/2012 5/29/2012 6/2/2012
ACSM (ug/m”) Local Time
.01 3.0
3.0 Intecept = 0.21 + 0.026|
Slope = 0.71 + 0.023
o 2.5 v o 2.5 — HR-ToF-AMS
£ R=080 £ h ACSM
£ 2.0 S 2.0 il
2 : "‘
1.5 = 1.5 [
N £ [ [ Iv'\ it
5 1.0 5 ) | M-J‘ i ;
e 8 1.0 Y 1) ” v Ml‘\F
£ 0.5 8 \[) {\-\‘ r’\ «.J A ‘\L
. O 0.5 YL LR
0.0 & I
Uy T T T T T 1 0.0 T . T . T . Y
0.0 0.5 1.0 1.5 s 2.0 25 3.0 5/21/2012 5/25/2012 5/29/2012 6/2/2012
ACSM (ug/m’) Local Time
415
416
417
418

35




419

HR-TOF-AMS (ug/m’
o

Fig. S14. Continued
YRK July
Scatter plot Time series
351 40-
Intercept = 1.18 £ 0.18 O HR.TAOF.
304 | Slope = 0.79 + 0.012 % HR-ToF-AMS
R =0.92 L

N
[$)]
1

20

w
o
1

Concentration (pg/ms)
N
o

10+
10
5.
0-' y T T 1 0+ T T T T
0 10 20 s 30 40 6/26/2012 7/1/2012 7/6/2012 7/11/2012 7/16/2012
ACSM (ug/m’) Local Time
107 [Intercept = 1.80 + 0.077] . . 14+
Slope = 0.55  0.020 -, HR-ToF-AMS
Y R =0.70 ‘. 127
£ P £
g o ?:{, 10
g 5
2 2
N B 6
O o
= o S 4
£ . 5
(@] 24
T ! 0+ T T T T
s 12 14 6/26/2012 7/1/2012 7/6/2012 7/11/2012  7/16/2012
ACSM (pg/m”) Local Time
2.5 . Intercept = 0.16 % 0.014 307 —— HR-ToF-AMS
. Slope = 0.14 + 0.013 55l —— ACSM
“c 2.0 K R=0.37 e ©
g . 2 201
2 1.5 . =
[V =1
b g 1.0-
[vd c
T 3 o5
0.0+ ; ; . T
s 6/26/2012 7/1/2012 7/6/2012 7/11/2012  7/16/2012
ACSM (pg/m”) Local Time
3.09 Intercept = 0.30 + 0.029 47 — HR-ToF-AMS
_ 55 | Slope=0502+0.018 _ ACSM
€ R=0.71 E
£ 2.0 2
2 5
z 1.5 ;E 2 ]M .
[T =
S 1.0 g /'\l ‘ : ‘ V | ‘f '
4 S 1 Y |
T 0.5 3 | Y J\“i M /| ,N
| ‘ ", il
0.04, . . . \ o, , , PV ,
0 1 2 3 4 6/26/2012 7/1/2012 7/6/2012 7111/2012  7/16/2012
ACSM (ug/m”) Local Time
420
421
422
423

36




424  Fig. S14. Continued
GT_Aug
Scatter plot Time series
357 fintercept = -0.17 £ 0.052 357
_.304 | Slope = 1.24 +0.0056 . . 30+
£ R=0.98 " A - — HR-ToF-AMS|
> 254 S 254 —— ACSM
2 2
@ 201 5 204
2 .| 2
N 15 g 15
= 104 3 10
14 5
I 5 (&) 5
0- : : : ) o]
0 5 10 5 20 25 7/31/2012  8/10/2012  8/20/2012  8/30/2012
ACSM (pg/m’) Local Time
14+
Intercept = 0.33 + 0.026 —
__ 161 | Slope = 1.35 £ 0.0078 o] [T BRJOFAMS
“e R =0.96 . “e
2 12 3 107
2 5 ¢
< - =
3 8 g 6
S 3
= S 4
X 44 g
I (&) 2.
0 T T T T T 1 OJ . . . .
0 2 4 6 8, 10 12 14 7/31/2012  8/10/2012  8/20/2012  8/30/2012
ACSM (pg/m’) Local Time
257 Intercept = -0.14 £ 0.0051 .
_ Slope = 0.82 + 0.007 . .
g 207 R =0.92 * “g
2 2
» =
= Qo
N S
' =1
s g
m [
T 8
0.0+ : : : ) 0.0 . i i !
0.0 0.5 1.0 15 20 25 7/31/2012  8/10/2012  8/20/2012  8/30/2012
ACSM (ug/m”) Local Time
4- 4-
Intercept = 0.11 £ 0.012 —— HR-ToF-AMS|
— Slope = 0.93 + 0.0090 ACSM
E 3l R = 0.90 E 3l
2 S ,
g g F F \‘ P
= 24 r .y ‘
< © L { [ |
% ] A O L
o g 10 v TR my
% 8 Ly | w LW
i i.‘ ‘ | ‘J f
0+ T T T ) 0 . . i i
0 1 2 s 3 4 7/31/2012 8/10/2012 8/20/2012 8/30/2012
ACSM (pg/m”) Local Time
425
426
427
428

37




429  Fig. S14. Continued
JST Nov
Scatter plot Time series
307 |Intercept = 1.57 + 0.21 501
Slope = 0.75 + 0.021 — HR-ToF-AMS
o 25+ = 40, ACSM
£ E
£ 20+ 2
2 g 30T
3 157 2
u £ 20
e 10 g
[hd c
T 51 8 104
0+ . . . : . ) o4,
0 5 10 15 20 25 30 11/11/2012 11/21/2012 12/1/2012
ACSM (ug/m’) Local Time
67 lintercept = 0.080 £ 0.026 67 —— HR-ToF-AMS
Slope = 1.17 £ 0.017 — ACSM
o 5 o 51
£ E
g 4 g 4
g 5
z 31 -‘E 3
[V =
@ c
I 1 8 1
0'. T T T T 1 0 T T T .
0 1 2 3 4 5 11/11/2012 11/21/2012 12/1/2012
ACSM (pg/m™) Local Time
71 fintercept = 0.22 £ 0.043 . . 71 [—— HR-ToF-AMS
__ 64 | Slope=1.44+0.036 . __ g4 l=—ACsMm
“g
51
e
5§47
T 4
2
3,
c
3
1-
0+ T T T T T
. 11/11/2012 11/21/2012 12/1/2012
ACSM (pg/m™) Local Time
4 Intercept =-0.13 £ 0.030 357 —— HR-ToF-AMS|
. Slope = 1.16 + 0.031 — 3.0- ACSM
mE 3 R=0.73 wE
E; S 2.5
= 2
()] 4
2, 5 2.0 [
< S 154 ’ |
E g : b )
o 11 g 101 L {]\ l” H\l’”‘ J‘l‘ ‘
I
o i
05 i V\ A Il ” \4\'
04 : : : ) 0.0 ; . .
0.0 0.5 0o 15 2.0 11/11/2012 11/21/2012 12/1/2012
ACSM (ug/m’) Local Time

430

431

432

433

38




434 Fig. S14. Continued
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Fig. S19.

495

VOH

VYOOON
vOOO1
vod4d
€ON

1.0+

0.8

T
@
o

T
<
o

o

T
N
o

uosiead

1
e
o

-0.2

0.4

496

497

498

499

500

501

502

503

504

505

506

507

508

509

510

45



Fig. $20.
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