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1  ACSM Analysis

2 Table S1. Estimated dry density of PM; and meteorological conditions at JST and LRK sites
3 during 2012 and 2013, respectively.

Winter Spring

Summer Fall
JST LRK JST LRK JST JST-11 LRK JST LRK
Dry density (g cm'3) 1.53 1.59 1.58 1.5 1.53 n.a. 1.54 154 1.55

Meteorological conditions

Precipitation (mm) 8398 na 21694 n.a. 80.84 17414 na. 7646 n.a

Solar radiation (W m?) 184.64 n.a. 32991 na 29404 239.03 na 2164 na

Temperature (°C) 1229 415 21.26 12.83 26.02 2589 2097 1449 11.1

RH (%) 66.01 7148 65.15 67.26 69.05 6845 80.15 67.56 75.18
4 n.a. is data unavailable. JST-11 is data from measurements at JST in 201 1.
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PMF Analysis of JST Winter 2012

The ratio of Q/Qexp for p of 1 to 10 was used to determine the optimum number of factors in
PMF analysis of JST winter 2012 (Fig. S1). Time series and mass spectra of Q/Qexp suggest
that at least four factors are needed to describe the solution. The time series and mass
spectrum of the four-factor solution were significantly lower than those of three factor
solution. Five factor solution resulted in splitting factors without substantial reduction of
Q/Qexp. Four factor solution was further diagnosed for time series and profile uncertainties as
well as examination of multiple random seeds. Seed analysis in Fig. S2 shows that changes in
mass fraction contribution of each factor were negligible (< 1%) over seed range. Similarly,
Q/Qexp values at different seed were nearly identical with very small changes (< 1%). All
four factors showed some uncertainties in their mass spectra and time series, which were
nonetheless small compared to the general factor profile and contribution. Thus, four factor
solution is selected as the best solution and FPEAK = 0 is chosen based on correlation of
factor time series with external gas- and particle-phase tracers. Diagnostic plots and
correlations with external tracers and reference mass spectra are provided in Fig. S3 and Table

S2, respectively.
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Figure S1. Time series (a) and mass spectra (b) of Q/Qexp of factors in PMF analysis of JST
winter 2012.
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Figure S2. Multiple random seed analysis of (a) fractional contribution of OA factors for the
chosen number of factors, and (b) Q/Qexp as a function of seed of JST winter 2012.
Uncertainties of the candidate four factor solution time series (b) and mass spectra (c) are
shown in black line with 1-c error bars in red.
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Q/Qexp as a function of number of factors (p), (b) Q/Qexp as a function of FPEAK selected
for the chosen number of factors, (c¢) fractional contribution of OA factors for each FPEAK,
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mass and the reconstructed OA mass, (f) variation of the residual of the fit, Q/Qexp for each
point in time (g) and for each m/z (h), and the box and whisker plot of the scaled residuals for

Mass Conc.

(g m)

N

(Resid”/ *)/Qey,

. 454 (2) o 24168
2 5 2.4166
O 24164 ”,‘
. s e S G 24162 s
T T T T 2.4160

Mass Frac.
o
(6]

Sl

10 02 -01 00 01 02

Residual

2 4 6 8
(c) Number of Factors

LV-O0A 3 °
. BBOA A 0-5} .24 Rt .
0.0 HOA 0.0+ 12,

FPEAK 0.0 0.2 04 06 08 10
Measured Total Mass Mass Specira

—_— Riconstrucifd I otal Mass

(f) Residual = measured - reconstructed

O:W W@

Residual
V)

(g) Q/Qgy,, contribution for each time step

l ‘ - , m ,#LJ ST ‘lllu‘ "

1/10/12 1/30/12 2/19/12 3/10/12
Date and Time (Local)

i on o

i (h) Q/Qgy,, contribution for each fragment ion

Boxes are £ 25% of points

50 60 70 80 90 100 110 120
m/z

each m/z.



10

11

12

13

14

15

16

17

PMF Analysis of JST Spring 2012

The ratio of Q/Qexp for p of 1 to 10 was used to determine the optimum number of factors in
PMF analysis of JST spring 2012 (Fig. S4). Time series and mass spectra of Q/Qexp suggest
that at least three factors are needed to describe the solution. The time series and mass
spectrum of the four-factor solution were lower than those of three factor solution. However,
a factor with overall low concentration showed noisy temporal variation, which might indicate
a split factor. Five factor solution resulted in factors without distinctive profiles and/or time
series as well as insignificant reduction of Q/Qexp. Three factor solution was further
diagnosed for time series and profile uncertainties as well as examination of multiple random
seeds. Seed analysis in Fig. S5 shows that changes in mass fraction contribution of each factor
were negligible (< 1%) over seed range. Similarly, Q/Qexp values at different seed were
nearly identical with very small changes (< 1%). All three factors showed some uncertainties
in their mass spectra and time series, which were nonetheless small compared to the general
factor profile and contribution. Thus, three factor solution is selected as the best solution and
FPEAK = 0 is chosen based on correlation of factor time series with external gas- and
particle-phase tracers. Diagnostic plot and correlations with external tracers and reference

mass spectra are provided in Fig. S6 and Table S2, respectively.
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Figure S4. Time series (a) and mass spectra (b) of Q/Qexp of factors in PMF analysis of JST

spring 2012.

(a) (b)
Resid. -

9] LV-OOA @

© IEPOX-OA 8

L HOA 2

S
= 3

—_—
(2)
~—

-
onNnNpPOOOKO O N A O

HOA

pgm

6
4
2
0 T

-~

T T
10/4/12 30/4/12 20/5/12 9/6/12

Date and Time (Local)

21/3/12

Frac. Signal

-

2.19070
2.19068
2.19066

2.19064

2.19062 :

] [Hoa]

A
0.04 @jL L 1
0.02 N
0.00-|@t®I @ gielhl . el Tl il
0

T
2 40

m/z

Figure S5. Multiple random seed analysis of (a) fractional contribution of OA factors for the
chosen number of factors, and (b) Q/Qexp as a function of seed of JST spring 2012.
Uncertainties of the candidate three factor solution time series (b) and mass spectra (c) are
shown in black line with 1-c error bars in red.
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Figure S6. Diagnostic plots for PMF analysis of JST spring 2012 three factor solution: (a)
Q/Qexp as a function of number of factors (p), (b) Q/Qexp as a function of FPEAK selected
for the chosen number of factors, (¢) fractional contribution of OA factors for each FPEAK,
(d) correlation among PMF factors based on factor TS and MS, (e) TS of the measured OA
mass and the reconstructed OA mass, (f) variation of the residual of the fit, Q/Qexp for each
point in time (g) and for each m/z (h), and the box and whisker plot of the scaled residuals for

each m/z.
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PMF Analysis of JST summer 2012

The ratio of Q/Qexp for p of 1 to 10 was used to determine the optimum number of factors in
PMF analysis of JST summer 2012 (Fig. S7). Time series and mass spectra of Q/Qexp
suggest that at least three factors are needed to describe the solution. The time series and mass
spectrum of the four-factor solution were lower than those of three factor solution. However,
a factor with overall low concentration showed noisy temporal variation, which might indicate
a split factor. Five factor solution resulted in factors without distinctive profiles and/or time
series as well as insignificant reduction of Q/Qexp. Three factor solution was further
diagnosed for time series and profile uncertainties as well as examination of multiple random
seeds. Seed analysis in Fig. S8 shows that changes in mass fraction contribution of each factor
were negligible (< 1%) over seed range. Similarly, Q/Qexp values at different seed were
nearly identical with very small changes (< 1%). All three factors showed some uncertainties
in their mass spectra and time series, which were nonetheless small compared to the general
factor profile and contribution. Thus, three factor solution is selected as the best solution and
FPEAK = 0 is chosen based on correlation of factor time series with external gas- and
particle-phase tracers. Diagnostic plots are provided in Fig. S9 and correlations of factor with

external tracers and reference mass spectra are provided in Table S2.
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Figure S7. Time series (a) and mass spectra (b) of Q/Qexp of factors in PMF analysis of JST
summer 2012.
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Figure S8. Multiple random seed analysis of (a) fractional contribution of OA factors for the
chosen number of factors, and (b) Q/Qexp as a function of seed of JST spring 2012.
Uncertainties of the candidate three factor solution time series (b) and mass spectra (c) are
shown in black line with 1-c error bars in red.
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Figure S9. Diagnostic plots for PMF analysis of JST summer 2012 three factor solution: (a)
Q/Qexp as a function of number of factors (p), (b) Q/Qexp as a function of FPEAK selected
for the chosen number of factors, (¢) fractional contribution of OA factors for each FPEAK,
(d) correlation among PMF factors based on factor TS and MS, (e) TS of the measured OA
mass and the reconstructed OA mass, (f) variation of the residual of the fit, Q/Qexp for each
point in time (g) and for each m/z (h), and the box and whisker plot of the scaled residuals for
each m/z.
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PMF Analysis of JST Fall 2012

The ratio of Q/Qexp for p of 1 to 10 was used to determine the optimum number of factors in
PMF analysis of JST fall 2012 (Fig. S10). Time series and mass spectra of Q/Qexp suggest
that at least four factors are needed to describe the solution. The time series and mass
spectrum of the four-factor solution were lower than those of three factor solution. Five factor
solution yielded splitting factors that profiles and/or time series could not be distinguished,
and minimum reduction of Q/Qexp. Four factor solution was further diagnosed for time series
and profile uncertainty as well as examination of multiple random seeds. Seed analysis in Fig.
S11 shows that changes in mass fraction contribution of each factor were negligible (< 1%)
over seed range. Similarly, Q/Qexp values at different seed were nearly identical with very
small changes (< 1%). All four factors showed some uncertainties in their mass spectra and
time series, which were nonetheless small compared to the general factor profile and
contribution. Four factor is selected as the best solution and FPEAK = 0 is chosen based on
correlation of factor time series with external gas- and particle-phase tracers. Diagnostic plots
and factor correlations with external tracers and reference mass spectra are provided in Fig.

S12 and Table S2, respectively.
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Figure S10. Time series (a) and mass spectra (b) of Q/Qexp of factors in PMF analysis of JST

fall 2012.
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PMF Analysis of LRK Winter 2013

The ratio of Q/Qexp for p of 1 to 5 was used to determine the optimum number of factors in
PMF analysis of LRK winter 2013 (Fig. S13). Time series and mass spectra of Q/Qexp
suggest that at least two factors are needed to describe the solution. Three and four factor
solutions resulted in lower Q/Qexp. However, time series and mass spectra of the three and
four factor solutions were correlated with each other. Tuning FPEAK of the three and four
factor solutions resulted in substantial change in factors profiles, which suggest splitting
factors. Thus, adding more factor than two factor solution might not yield additional
information from the LRK winter 2013. Two factor solution was further diagnosed for time
series and profile uncertainty as well as examination of multiple random seeds. Seed analysis
in Fig. S14 shows that changes in mass fraction contribution of each factor were negligible (<
1%) over seed range. Similarly, Q/Qexp values at different seed were nearly identical with
very small changes (< 1%). All two factors showed some uncertainties in their mass spectra
and time series, which were nonetheless small compared to the general factor profile and
contribution. Thus, two factor is selected as the best solution and FPEAK = 0 is chosen based
on correlation of factor time series with external gas- and particle-phase tracers. Diagnostic
plots and correlations with external tracers and reference mass spectra are provided in Fig.

S15 and Table S3, respectively.
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Figure S13. Time series (a) and mass spectra (b) of Q/Qexp of factors in PMF analysis of
LRK winter 2013.
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Figure S15. Diagnostic plots for PMF analysis of LRK winter 2013 two factor solution: (a)
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(d) correlation among PMF factors based on factor TS and MS, (e) TS of the measured OA
mass and the reconstructed OA mass, (f) variation of the residual of the fit, Q/Qexp for each
point in time (g) and for each m/z (h), and the box and whisker plot of the scaled residuals for
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PMF Analysis of LRK Spring 2013

The ratio of Q/Qexp for p of 1 to 5 was used to determine the optimum number of factors in
PMF analysis of LRK spring 2013 (Fig. S16). Time series and mass spectra of Q/Qexp
suggest that at least two factors are needed to describe the solution. Three factor solution
yielded lower Q/Qexp with distinctive factor profiles and time series. Tuning FPEAK of the
three factor solution resulted in improved correlations of factor times series with external
tracers without significantly changed factors profiles. Four factor solution yielded splitting
factors that did not give additional information about LRK spring 2013. Three factor solution
was further diagnosed for time series and profile uncertainty as well as examination of
multiple random seeds. Seed analysis in Fig. S17 shows that changes in mass fraction
contribution of each factor were negligible (< 1%) over seed range. Similarly, Q/Qexp values
at different seed were nearly identical with very small changes (< 1%). All three factors
showed some uncertainties in their mass spectra and time series, which were nonetheless
small compared to the general factor profile and contribution. Three factor solution is selected
as the best solution and FPEAK = -0.15 is chosen based on correlation of factor time series
with external gas- and particle-phase tracers. Diagnostic plots and correlations with external

tracers and reference mass spectra are provided in Fig. S18 and Table S3, respectively.
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Figure S16. Time series (a) and mass spectra (b) of Q/Qexp of factors in PMF analysis of
LRK spring 2013.
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Figure S17. Multiple random seed analysis of (a) fractional contribution of OA factors for the
chosen number of factors, and (b) Q/Qexp as a function of seed of LRK spring 2013.
Uncertainties of the candidate three factor solution time series (b) and mass spectra (c) are
shown in black line with 1-c error bars in red.
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Figure S18. Diagnostic plots for PMF analysis of LRK spring 2013 three factor solution: (a)
Q/Qexp as a function of number of factors (p), (b) Q/Qexp as a function of FPEAK selected
for the chosen number of factors, (¢) fractional contribution of OA factors for each FPEAK,
(d) correlation among PMF factors based on factor TS and MS, (e) TS of the measured OA
mass and the reconstructed OA mass, (f) variation of the residual of the fit, Q/Qexp for each
point in time (g) and for each m/z (h), and the box and whisker plot of the scaled residuals for

each m/z.
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PMF Analysis of LRK Summer 2013

The ratio of Q/Qexp for p of 1 to 5 was used to determine the optimum number of factors in
PMF analysis of LRK summer 2013 (Fig. S19). Time series and mass spectra of Q/Qexp
suggest that at least two factors are needed to describe the solution. Three factor solution
resulted in lower Q/Qexp and distinctive factor profiles and time series. Tuning FPEAK of the
three factor solution improved factors correlation with external tracers without changing the
mass spectra substantially. Adding the fourth factor resulted in splitting factors, and did not
provide additional information about LRK summer 2013. Three factor solution was further
diagnosed for time series and profile uncertainties as well as examination of multiple random
seeds. Seed analysis in Fig. S20 shows that changes in mass fraction contribution of each
factor were negligible (< 1%) over seed range. Similarly, Q/Qexp values at different seed
were nearly identical with very small changes (< 1%). All three factors showed some
uncertainties in their mass spectra and time series, which were nonetheless small compared to
the general factor profile and contribution. Three factor is selected as the best solution and
FPEAK = -0.03 is chosen based on correlation of factor time series with external gas- and
particle-phase tracers. Diagnostic plots and correlations with external tracers and reference

mass spectra are provided in Fig. S21 and Table S3, respectively.
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Figure S19. Time series (a) and mass spectra (b) of Q/Qexp of factors in PMF analysis of
LRK summer 2013.

a b
( ) ( ) 0.251984
1.0 - e N
esla.
g 08 III III IEPOX-0A 55 0-251982
g LV-00A @
L 06 = oirac S 0.251980-(a
3 [o)
g o 9 o.251978
Z o2 3
0.251976
00 0 10 20 30 40 50 60 70 80 90100 T T T T T !
0 20 40 60 80 100
Seed Seed
©) (@)
121 gf:: IEPOX-OA
°] ' 0.104
4 ] m Jud 0.05-
0 : 0.00-§TJ OTTQT wﬁl? AT — -
o] 0.2571]LV-:00A
61 i 0.20-
41 0.15-
° . e 00 il il ok
67 s g?g' 91Fac
£ m ‘ il M
o . >
- A S 0.05- I
0 ‘LL 0.00-§T’T JTL’ eeTT? Teteeacstatits P

T T T T 1
10/6/13 30/6/13 20/7113 9/8/13 29/8/13 18/9/13 20 40 60 80 100 120
Date and Time (Local) m/z

Figure S20. Multiple random seed analysis of (a) fractional contribution of OA factors for the
chosen number of factors, and (b) Q/Qexp as a function of seed of LRK summer 2013.
Uncertainties of the candidate three factor solution time series (b) and mass spectra (c) are
shown in black line with 1-c error bars in red.
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Figure S21. Diagnostic plots for PMF analysis of LRK summer 2013 three factor solution:
(a) Q/Qexp as a function of number of factors (p), (b) Q/Qexp as a function of FPEAK
selected for the chosen number of factors, (c) fractional contribution of OA factors for each
FPEAK, (d) correlation among PMF factors based on factor TS and MS, (e) TS of the
measured OA mass and the reconstructed OA mass, (f) variation of the residual of the fit,
Q/Qexp for each point in time (g) and for each m/z (h), and the box and whisker plot of the

scaled residuals for each m/z.
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PMF Analysis of LRK Fall 2013

The ratio of Q/Qexp for p of 1 to 5 was used to determine the optimum number of factors in
PMF analysis of LRK fall 2013 (Fig. S22). Time series and mass spectra of Q/Qexp suggest
that at least two factors are needed to describe the solution. Three factor solution resulted in
lower Q/Qexp and distinctive factors. Tuning FPEAK of the three factor solution improved
correlations of factor with external tracers without substantially changed the profiles. Fourth
factor solution resulted in splitting factors and did not give additional information about LRK
fall 2013. Three factor solution was further diagnosed for time series and profile uncertainties
as well as examination of multiple random seeds. Seed analysis in Fig. S23 shows that
changes in mass fraction contribution of each factor were negligible (< 1%) over seed range.
Similarly, Q/Qexp values at different seed were nearly identical with very small changes (<
1%). All three factors showed some uncertainties in their mass spectra and time series, which
were nonetheless small compared to the general factor profile and contribution. Three factor
is selected as the best solution and FPEAK = 0 is chosen based on correlation of factor time
series with external gas- and particle-phase tracers. Diagnostic plots and correlations with
external tracers and reference mass spectra are provided in Fig. S24 and Table S3,

respectively.



B W o=

O 0 J O\

a ; b
(a) ot pep ® .
61 p=4 )
i p=5 0.8-
47 0.6
. 0.4- “
| 2y |l lm I
o Jisd o 0 dn O L
5 6- 2 0.64
g o 0.6
2 4- 2 04-
(o] [a\]
o e
[0} [}
1 1
A O_Im - - a ”l . e “ .l I|I|I||I|IIII||
11/10/13 100 120
Date and Time (Local) m/z

Figure S22. Time series (a) and mass spectra (b) of Q/Qexp of factors in PMF analysis of
LRK fall 2013.
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Figure S23. Multiple random seed analysis of (a) fractional contribution of OA factors for the
chosen number of factors, and (b) Q/Qexp as a function of seed of LRK fall 2013.
Uncertainties of the candidate three factor solution time series (b) and mass spectra (c) are
shown in black line with 1-c error bars in red.
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Figure S24. Diagnostic plots for PMF analysis of LRK fall 2013 three factor solution: (a)
Q/Qexp as a function of number of factors (p), (b) Q/Qexp as a function of FPEAK selected
for the chosen number of factors, (c¢) fractional contribution of OA factors for each FPEAK,
(d) correlation among PMF factors based on factor TS and MS, (e) TS of the measured OA
mass and the reconstructed OA mass, (f) variation of the residual of the fit, Q/Qexp for each
point in time (g) and for each m/z (h), and the box and whisker plot of the scaled residuals for
each m/z.
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Table S2. Correlations of PMF factor temporal variations (r2 7s) and mass spectra (r2 us) resolved from OA measurements at JST with external
gas- and particle-phase measurements and reference mass spectra.

HOA BBOA LVOOA SVOOA IEPOXOA
Wtr Spr Smr Fall Wtr Spr Smr Fall Wtr Spr Smr Fall Wtr Spr Smr Fall Wtr Spr Smr Fall
rZTS
BC 0.70 0.58 0.64 0.75 049 na na 040 0.13 0.04 000 0.01 025 na na 041 na 020 0.14 na.
CO 0.74 0.63 058 081 042 na na 039 0.07 0.03 000 0.00 024 na na 034 na 0.18 0.16 na.
NO, (=NO+NO,) 0.81 0.70 0.64 0.81 028 na na 037 0.02 000 004 000 023 na na 030 na 0.07 001 na
NO, 0.80 0.70 0.65 0.80 0.27 na. na 036 0.01 0.00 002 0.00 022 na na 030 na 0.08 002 na
NO, 0.32 0.19 0.07 032 0.06 na na 010 0.00 0.09 020 0.02 001 na na 017 na 010 024 na.
0; 0.30 021 0.15 025 0.15 na na 028 0.02 0.04 021 001 022 na na 012 na 0.01 005 na
O, (=NO,+053) 0.00 0.04 0.03 0.02 002 na na 001 002 0.11 025 010 000 na na 000 na 0.01 011 na
SO2 0.27 021 0.00 033 005 na na 016 0.00 0.01 001 0.00 006 na na 015 na 0.02 002 na
SO4 0.03 0.05 0.00 0.10 0.02 na na 003 0.04 0.17 0.18 020 0.00 na na 018 na 015 0.19 na.
ACSM SO, 0.00 0.01 0.00 0.00 0.00 na na 000 005 0.10 0.17 021 002 na na 008 na 0.14 026 na.
ACSM NO; 0.15 0.31 026 0.07 025 na na 019 0.17 005 0.11 0.10 038 na na 016 na 028 045 na.
ACSM NH, 0.02 0.06 0.02 0.18 004 na na 020 0.12 0.15 020 020 0.08 na na 029 na 0.18 028 na.
LWC 0.02 0.04 0.04 0.10 003 na na 005 0.02 0.00 0.17 0.00 003 na na 010 na 0.02 006 na.
pH 0.14 0.06 0.18 0.15 0.06 na na 023 0.00 0.03 007 003 020 na na 002 na 0.00 001 na
rZMS
HOA 096 090 0.68 091 041 na na 012 0.04 004 0.03 0.03 010 na na 032 na 015 0.18 na.
LV-O0A 0.04 0.07 055 021 045 na na 085 095 094 092 093 085 na na 073 na 091 093 na.
SV-O0A 041 058 0.85 060 088 na na 052 035 036 034 034 048 na na 087 na 0.68 069 na.
BBOA 046 0.62 0.79 0.66 0.77 na na 045 027 029 028 027 043 na na 068 na 052 055 na
82Fac 0.17 031 0.67 039 0.62 na na 072 070 072 0.70 0.69 0.73 na na 074 na 080 086 na.
91Fac 0.60 0.72 094 0.83 0.68 na na 049 039 037 033 033 043 na na 068 na 055 061 na
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HOA BBOA LVOOA SVOOA IEPOXOA
Wtr Spr Smr Fall Wtr Spr Smr Fall Wtr Spr Smr Fall Wtr Spr Smr Fall Wtr Spr Smr Fall
ATLIEPOX-OA 0.13 0.27 0.71 0.37 079 na na 072 061 061 060 058 074 na na 092 na 089 092 na.
Lab IEPOX SOA 0.20 036 061 042 0.62 na na 047 034 037 037 035 048 na na 060 na 053 059 na
SOAS IEPOX-OA 0.04 0.08 0.57 023 048 na na 088 093 094 094 093 089 na na 074 na 092 095 na
SOAS 91Fac 0.12 020 0.72 035 0.66 na na 084 081 080 078 0.79 080 na na 088 na 094 095 na.

Mas spectra references: Ng et al. (2011), Robinson et al. (2011), Budisulistiorini et al. (2013, 2015)



1 Table S3. Correlations of PMF factor temporal variations (r2 7s) and mass spectra (r2 us) resolved from OA measurements at LRK with
2 external gas- and particle-phase measurements and reference mass spectra.

3
BBOA LVOOA 91Fac IEPOXO0OA

Wtr Spr Smr Fall Wtr Spr Smr Fall Wtr Spr Smr Fall Wtr Spr Smr Fall

rrs
BC 021 na na na 072 033 033 068 na 030 037 017 na 028 033 0.37
CO 0.00 n.a na na 001 004 036 003 na 011 024 0.18 na 006 031 0.04
NO, (=NO+NO,) 0.00 n.a. na. na. 000 0.10 0.00 007 na 0.00 001 0.03 na 0.14 0.01 0.05
NO, 0.00 na na na 001 001 004 007 na 004 009 009 na 002 0.07 0.05
NO, 001 na na na 004 004 010 0.03 na 004 007 0.11 na 0.00 0.14 0.02
0O; 0.09 na na na 030 0.11 026 024 na 009 009 000 na 001 0.16 0.07
O, (=NO,+053) 0.10 n.a na na 032 010 021 022 na 010 004 001 na 001 0.15 0.06
SO2 0.02 na na na 004 001 003 001 na 001 003 008 mna 0.00 0.15 0.00
SO4 001 na na na 009 010 022 032 na 000 0.10 0.00 na 000 0.56 0.03

ACSM SO, 001 na na na 011 044 036 047 na 004 0.13 003 na 027 0.66 0.11
ACSM NO; 004 na na na 006 013 050 003 na 012 049 0.18 na 0.01 0.55 0.00
ACSM NH,4 004 na na na 020 046 042 037 na 008 0.19 0.11 na 020 0.62 0.09

LWC 0.01 na na na 001 0.01 0.04 001 na 0.00 0.00 000 na 0.00 0.00 0.01
pH 001 na na na 010 0.05 0.08 0.02 na 0.01 000 000 na 0.13 0.09 0.01
"2Ms

HOA 042 na na na 003 002 0.05 006 na 014 016 0.19 na 014 0.09 0.16

LV-O0OA 076 na na. na 094 092 097 098 na 097 098 084 na 099 097 0.97
SV-0O0A 0.83 na na na 033 030 041 042 na 055 060 045 na 0.61 0.51 0.65
BBOA 083 na na na 021 018 028 030 na 046 045 044 na 045 043 047

Borneo 82Fac 084 na na na 064 059 069 073 pqa 084 081 068 na 085 0.88 0.83
Borneo 91Fac 085 na na na 035 032 041 045 na 061 066 0.62 pa 060 052 0.63
ATL IEPOX-OA  0.85 j5.4 na na 058 054 0.65 067 na 076 0.76 0.60 na 0.81 0.79 0.81
Lab [EPOX SOA 0.72 n.a. na na 026 023 030 033 na 048 042 044 na 047 053 046



BBOA LVOOA 91Fac IEPOXOA
Wtr Spr Smr Fall Wtr Spr Smr Fall Wtr Spr Smr Fall Wtr Spr Smr Fall
SOAS IEPOX-OA 0.81 na. na. na 090 0.88 093 095 na 098 095 086 na 098 1.00 0.96
SOAS 91Fac 0.88 na na na 080 077 086 087 na 092 097 079 na 096 0.89 0098

Mass spectra references: Ng et al. (2011), Robinson et al. (2011), Budisulistiorini et al. (2013, 2015)



OO N PR W

Table S4. Measurements of organic and inorganic species in JST site in 2012 as well as other sites in Atlanta, Georgia at different periods.
Mass concentration is presented as average + standard deviation in unit of pg m™.

3

Winter Jan-13° Spring May-12° Smr-11¢ Summer Jul-12¢ Fall-11° Fall Nov-12'
OM 694+645 470+3.60 324+245 9.10+430 11.19+4.83 6.15+3.35 9.60+4.40 10.12+8.89 822+590 7.90+5.10
SO~ 135+1.12 1.60+1.20 1.51£1.51 3.00+150 2.66+146 153+1.08 4.0+2.10 0.88+0.60 198+1.64 1.70+0.90
NO; 093+0.86 140+130 034031 040+030 0.61+033 040+032 040+040 1.15+091 1.16%£1.02 1.20%1.10
NH," 0.80+0.46 0.90+0.60 0.51+031 1.10£0.50 123049 0.69+035 1.20£0.60 0.71£0.39 1.08+0.63 0.90%0.60
CI  0.03+0.11 0.06=0.11 001+0.01 0.03+0.03 002+0.03 0.01+0.04 0.02+0.01 0.05+024 0.04+0.07 0.06*0.07

“26 Jan - 28 Feb 2012 at Georgia Tech campus (Xu et al. 2015)
> 10 May - 2 June 2012 at JST site (Xu et al. 2015)
“4 Aug - 14 Sep 2011 at JST site (Budisulistiorini et al. 2013)

420 Jul - 4 Sep 2012 at Georgia Tech campus (Xu et al. 2015)
¢ 15 Oct - 21 Dec 2011 at JST site (Budisulistiorini et al. 2013)

16 November - 4 December 2012 at JST site (Xu et al. 2015)
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Figure S25. Mass spectral comparisons of BBOA, LV-OOA, and IEPOX-OA resolved from
both JST and LRK sites at different season.
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Figure S26. Temporal variations of the m/z 82 fragment ion (CsHsO") contribution to PMF
factors resolved from OA measurements (a) at the JST site during spring and summer seasons,
and (b) at the LRK site during spring, summer, and fall seasons.
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Figure S27. Scatter plots of m/z 91 of 91Fac factor versus (a) NOy and (b) m/z 82 of IEPOX-
OA factor at LRK site during spring (green) and summer (orange) seasons.



