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Comparison of AMS-PMF and TD-AMS-PMF analyses

The composition of NR-PM; OA measured during SOAR-1 was investigated
using positive matrix factorization (PMF). Separate analyses were conducted both in
the absence (AMS-PMF) and presence (TD-AMS-PMF) of thermally-denuded
measurements (ref. discussion in main text) and solutions containing one through
twelve factors were investigated in detail. The PMF fit parameter (Q) reflects the
degree to which variability in OA concentrations and mass spectra is explained by the
particular solution and its minimization has been proposed as a primary criterion to
determine the appropriate number of factors in a PMF solution . In this case, however,
Q can also be used generally to indicate whether the AMS-PMF or TD-AMS-PMF
analysis more successfully explains variability in SOAR-1 OA data. Normalized Q
values (i.e., Q/Qexp) Obtained from both analyses are shown in Fig. Sla as a function of
the number of factors included therein.

In an ideal case, Q/Qeyxp should approach unity . In the analysis of real datasets,
however, Q/Qeyp Values are larger. Throughout the range of solutions investigated,
Q/Qexp values from both AMS-PMF and TD-AMS-PMF analyses steadily decrease as
the number of factors is increased. In general, however, Q/Qex, Obtained from TD-
AMS-PMF solutions are considerably (~30%) lower than those from AMS-PMF solutions
indicating that the TD-AMS-PMF analysis accounts for considerably more of the
variability in OA composition. This general trend is also observed when Q/Qeyp Values

within a particular solution are plotted versus FPeak. Fig. S1b shows the value of
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Q/Qexp as a function of FPeak for the AMS-PMF and TD-AMS-PMF 8-factor solutions
where minimum Q/Qexp Values are observed for FPeak=0. Correlations of factor mass
spectra with those of applicable standards and factor time series with those of external
tracers (ref. discussion in text) did not improve for non-zero FPeak values. As a result,
AMS-PMF and TD-AMS-PMF solutions with FPeak=0 were selected for more detailed
comparison.

Fig. S2a and S2b show the relative contributions of factors resolved in both the
TD-AMS-PMF and AMS-PMF 2- to 11- factor solutions, respectively, to total OA. Mass
spectra of available standards and time series of available tracers have been used to
attribute each factor to a corresponding OA component and the number of components
identified in each solution are noted in parentheses at the bottom of Fig. S2a and Fig.
S2b. Note that in the case of the 5- to 11- factor solutions, several resolved factors
were combined to form a single OA component. In each case, the OA component
resulting from this combination had a mass spectrum and temporal behavior (e.g., high
correlation with NR-PM1 SO4) highly similar to that of the previously-identified low-
volatility oxidized organic aerosol (LV-OOA) component . In this case, we refer to this
component as composite LV-OOA (cLV-OOA) due to its origins through compiling
multiple factors.

In general, the majority of solutions from both AMS-PMF and TD-AMS-PMF
analyses are generally similar in terms of both the number and relative contribution of
identified components to total OA although some small differences exist between these

analyses. For example, for solutions containing less than eight factors, AMS-PMF
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solutions falil to resolve the local OA component LOA-2, which is identified in the 6-
factor TD-AMS-PMF solution. Also, in solutions containing more than eight factors, the
AMS-PMF solution resolves only a single MV-OOA component while the TD-AMS-PMF
solution resolves this component into two distinct subcomponents with widely differing
volatility and mass spectra. Note that the 12-factor solution in each analysis (not
shown) is essentially identical to the 11-factor solution. Within this range, only the 8-
factor solution from each analysis was found to provide similar results both in terms of
the components identified and their relative contribution to OA. These solutions are
essentially equivalent. Components identified from the both 8-factor solutions include
HOA, two LOA components, and several OOA components including cLV-OOA, MV-
OOA, and SV-OOA.

The degree of similarity among time series and mass spectra of the various
components resolved in the 8-factor AMS-PMF and TD-AMS-PMF solutions are
evaluated by the correlation plots shown in Fig. S3. In these figures, the correlation
between component time series (r'°) is plotted against the corresponding correlation
between component mass spectra (I'"°). In general, data points closer to the origin are
more different while those further from the origin are more similar. Correlation plots for
the AMS-PMF solution are shown in Fig. S3a while those for the TD-AMS-PMF solution
are shown in Fig. S3b. In general, the bulk of data points in the TD-AMS-PMF solution
lie closer to the origin indicating that the various components obtained from this solution
are more completely resolved. This is particularly true among the identified OOA

components cLV-OOA and SV-OOA. As shown in Fig. S3a, mass spectra of the cLV-
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OOA and SV-OOA are highly correlated while the time series of these components are
inversely correlated (r'°=0.99, r'>=-0.66). The correlation between the mass spectra of
these components decreases slightly in the TD-AMS-PMF solution (r5=0.74) while
there is essentially no correlation between their time series. Overall, the same is
generally true for the remaining OOA components as well although somewhat less
dramatic.

AMS-PMF and TD-AMS-PMF solutions are more directly compared in Fig. S3c
wherein r™° between corresponding components is plotted against complementary r'>
values. Here again, i and r' values far from the origin indicate a high degree of
similarity between corresponding components while values closer to the origin indicate
the opposite. Note that the r'* axis has been expanded for clarity due to the similarity
between the mass spectra of components identified in each solution. As this plot
shows, the majority of components identified in both solutions are strongly correlated
with the exception of cLV-OOA and SV-OOAwhich are strongly anti-correlated in time.
This large degree of correlation is largely eliminated, however, when cLV-OOA and SV-
OOA are combined in a process similar to that used in the creation of cLV-OOA.

Collectively, Fig. S3 shows that there is abundant contrast among the mass
spectra and time series of HOA and LOA factors. Although the resolution of these
components appears to be similar to or perhaps slightly better in the TD-AMS-PMF
analysis (as evidenced by smaller correlation values in Fig. S3a and S3b), both
solutions effectively resolve these components. Mass spectra of the various OOA

components, however, are highly similar and are much more difficult for PMF to resolve
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as aresult. TD-AMS-PMF analysis, however, appears to improve the resolution of
various OOA components, however, as evidenced by the lower degree of correlation
between OOA time series and mass spectra.

Due to rapid mode switching and temperature cycling of the TD, the interface of
the TD with the HR-AMS (TD-AMS) not only provides chemically-resolved
measurements of NR-PM; component volatility, but also introduces more variance into
OA composition over time relative to routine ambient sampling. Under ambient
conditions, the composition of OA is influenced by a number of factors including
transport due to changing air flow patterns, strong photochemistry, and changing source
contributions among others. This change, however, is affected throughout the day and
proceeds over the course of a few hours. In addition, absent a dramatic change in
environmental conditions, changes in OA composition can by relatively minor over the
course of several hours which is disadvantageous to optimal PMF outputs. In contrast,
in the case of the TD-AMS, OA composition changes as more volatile OA components
are removed from the particle when TD temperature is increased and visa versa and
due to sample mode cycling this change is repeated frequently, thereby introducing
additional contrast among OA components which is critical to the success of PMF.
Such increases in OA spectral variance under routine sampling conditions (e.g., via
wide variance in ambient temperature) has been found to improve the resolution among
OOA components . Itis reasonable, therefore, that the analysis of TD-AMS data leads
to improved resolution among the various OA, including OOA, components. An

additional benefit of this type of analysis, as discussed in is the provision of information
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regarding the relative volatility of various OA components. The introduction of a
volatility dimension into PMF analyses expands the number of criteria which PMF users
can employ to determine the unique nature of resolved factors.

Results of comparing AMS-PMF and TD-AMS-PMF analyses during SOAR-1
indicate that each provides generally similar information regarding the composition of
OA. However, the TD-AMS-PMF analysis resolved factors not resolved in the AMS-
PMF analysis which is likely due to the combined impact of increasing the variance in
the composition of OA and introducing a volatility dimension into the PMF analysis. The
expanded content of information provided in the TD-AMS-PMF analysis also appears to
allow PMF to more completely discriminate among the various OOA components
identified during SOAR-1. Due to both the resolution of additional and more refined
factors relative to the AMS-PMF solution, we select our final solution from the TD-AMS-

analysis.

Choice of best TD-AMS-PMF solution

The correct number of factors (p) in a real dataset is unknown and selecting the
best modeled number of factors is the most critical, and controversial, challenge in
interpreting PMF results . A number of mathematical criteria have been proposed to aid
the user in selecting the best solution. The most commonly used criteria in PMF
analyses is the value of Q. If the number of factors closely approximates the number of

underlying factors in the data, then Q should be approximately equal to the number of
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points in the data matrix (Qexp) and such results are a good starting point for more
detailed determination of solution validity . The ratio of Q/Qexp, therefore, should
approach unity as the number of factors approximates the number of underlying factors
. In the case of Q/Qeyp from the TD-AMS-PMF analysis (Fig. S1a), the value of Q/Qexp
decreases only slightly as the number of factors is increased throughout the
investigated range of solutions and has a minimum value (2.09) in the 12-factor
solution. Because Q/Qexp does not display a clear minimum and universally decreases
with each increase in factor numbers, this metric offers little assistance to the user in
determining the correct number of factors in this case. This was similarly noted in the
analysis of as well.

While other mathematical criteria have been proposed, determining the correct
number of factors is ultimately at the discretion of the user depending on the number of
factors that can be physically justified. To identify potential candidate solutions, the
analysis of synthetically constructed OA data suggest as a preliminary guide a balance
between the resolution of unique factors and factor splitting as p is increased . The
physical justification of factors resolved in these candidate solutions must then be
considered in detail using measurements external to the PMF analysis (e.g., correlating
factor TS with those of known tracer species, etc.) which is also critical in assigning OA
components/sources to the factors resolved by PMF . We apply this framework to the
TD-AMS-PMF solutions shown in Fig. S2a.

Unique factors and corresponding OA components are resolved as the number

of factors is increased from two to seven. Solutions with less than seven factors
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therefore are not likely to best describe the composition of OA are not considered
further. In terms of OA composition, the 7- and 8-factor solutions are essentially
identical even though the number of factors increases because the additional factor in
the 8-factor solution contributes to cLV-OOA. Because the 7- and 8-factor solutions are
essentially identical in terms of OA composition, we discount the 7-factor solution from
further consideration. A unique factor is resolved in the 9-factor solution which is also
present in the 10- and 11-factor solutions. Incrementally increasing the number of
factors beyond nine resolves factors that are not unique but instead are contributors to
to the cLV-OOA component. Indeed, the 9- through 11-factor solutions are essentially
identical despite the different number of factors in each case. Due to the lack of
difference in OA composition between the 10- and 11-factor solutions, we do not
consider the 11-factor solution further. Using this process of elimination, our candidates
for the solution which best describes the composition of OA are those containing eight,
nine, or ten factors.

In order to fully understand the difference between each of these solutions, we
compare TS and MS of corresponding factors resolved therein. Component TS
obtained from the 8- and 9-factor solutions are compared in Fig. S4. Individual
component TS obtained from the 8-factor solution are shown in the panels to the left
along with those of highly correlated external tracer species for comparison. TS of
components identified from the 8- and 9-factor solutions are directly compared in the
scatter plots on the right. Note that the TS of the two MV-OOA subcomponents

resolved in the 9-factor solution were combined to allow comparison with the 8-factor



185

186

187

188

189

190

191

192

193

194

195

196

197

198

199

200

201

202

203

204

205

206

solution. There is little difference between TS of HOA and LOA components as each
have an r'> > 0.99. In contrast, correlation of OOA component TS are substantially
lower ranging from 0.82 to 0.97. Interestingly, the highest correlation among the OOA
TS is obtained from comparison of MV-OOA despite recombination in the case of the 9-
factor solution subcomponents.

Similarly, MS of these components resolved in the 8- and 9-factor solutions are
compared in Fig. S5 which is analogous to Fig. S4. Full MS shown on the left were
those of the 8-factor solution which are compared with those from the 9-factor solution
on the right. EA results and f44 of the 8-factor component MS are also reported. MS of
the two MV-OOA subcomponents resolved in the 9-factor solution have been
recombined. As the scatterplots show, MS obtained from the different solutions are
very similar for the most part, particularly in the case of HOA and the LOA components.
Among the OOA components, cLV-OOA and MV-OOA appear to have a higher degree
of similarity than SV-OOA. Despite their similarity, the intensity of CO," is substantially
different between the 8- and 9-factor solution spectra, particularly in the case of LOA-
AC, MV-OOA, and SV-OOA.

Fig. S6 and S7 compares TS and MS, respectively, obtained from the 9- and 10-
factor solutions. TS and MS of components resolved from the 10-factor solution are
shown in the panels on the left side of each figure along with the corresponding results
of EA and f44 while MS and TS of the 10-factor components are compared against those
of the 9-factor solution on the right. The correlation between TS obtained from the 9-

and 10-factor solutions, including those of the OOA factors, is much higher than
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between the 8- and 9-factor solutions with all TS having r'>>0.99. Similarly, Fig. S7
shows the same is true of factor MS as well including the intensity of CO," in each
spectrum.

CO," has a large influence on f44 and the O/C ratio obtained from EA, both of
which can be used to characterize the oxidation of OA including those components
resolved through PMF analysis. Due to its large magnitude in AMS OA spectra,
particularly those of OOA components, O/C and f44 are highly sensitive to the magnitude
of CO,". The impact of CO," on both can be seen in Fig. S7 where O/C and fy4 for the
mass spectra obtained from the 8- and 10-factor solutions are plotted against those
obtained from the 9-factor solution. Both the O/C ratio and fs4 for factors isolated from
the 8-factor solution are substantially different from those of the 9-factor solution largely
due to the large variation in the intensity of the CO," fragment between each set of
spectra. This is particularly true for LOA-AC and MV-OOA, which exhibited the largest
difference in the magnitude of the CO," ions. Although the magnitude of CO," is also
different in the SV-OOA factor spectrum, it is likely that the impact of CO," on O/C and
f44 IS mitigated in this case due to the contribution of additional oxygenated ions to its
MS. As expected based on the similarity of CO," ion intensities in MS obtained from the
9- and 10-factor solutions, fss and O/C ratios of factors identified in these solutions are
nearly identical. The detailed examination of the TS and MS of factors resolved from
the 8-, 9-, and 10 solutions reveals a large degree of change in both as the number of

factors included in the solution increase from eight to nine while there is virtually no
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change as the number increase from nine to ten. As a result, we dismiss the 10-factor
solution from further consideration as it is virtually identical to the 9-factor solution.

As a result, the only candidate for the solution that best represents SOAR-1 OA
composition is either the 8- and 9-factor solution which differ only in the resolution of
two different subcomponents of MV-OOA as the number of factors is increased to nine,.
Ultimately, the choice among the 8- and 9-factor solutions ultimately rests with whether
the additional factor resolved in the latter solution can be physically justified and not
merely an artifact of the factorization (e.g., from factor splitting). If the factor
representing the subcomponents of MV-OOA resolved in the 9-factor solution were due
to factor splitting, they would have similar TS and MS . As Fig. S6d and S6e show, TS
of these factors are quite similar. However, MS of these factors (ref. Fig. S7e and S7f)
are substantially different as is the results of EA and f44 for each spectrum. The fact that
these components have substantially different MS argues against their arising from from
factor splitting. This conclusion is additionally supported by difference in the relative
volatility of the two components. Volatility profiles for factors resolved in the 9-factor
solution are shown in Fig. S20. Overall, these profiles are similar to those reported by
which were obtained for factors resolved in the 8-factor solution. Profiles of the two MV-
OOA subcomponents are provided in Fig. S20e and show that these factors indeed
have different relative volatilities. Finally, we note that that the newly-resolved
subcomponents of MV-OOA appear to obtain mass from multiple components in the 8-
factor solution, which is again uncharacteristic of factor splitting. As a result of these

considerations, we are disinclined to think that the subcomponents of MV-OOA arise
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from factor splitting and have chosen the 9-factor (7-component) solution as the best
model of OA composition during SOAR-1. This solution and the assignment of each

factor therein to a uniqgue OA component are discussed in detail in the main text.
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Figure S1. Q/Qexp Obtained from both AMS-PMF and TD-AMS-PMF analyses. Fig.
Sla shows Q/Qexp as a function of the number of factors in the solution while Fig. S1b

shows Q/Qexp from the 8-factor (6-component) AMS-PMF and TD-AMS-PMF solutions
as a function of Fpeak.
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259
260 Figure S2. Results from TD-AMS-PMF and AMS-PMF analyses. Each plot shows the

261 relative contributions of both PMF factors and corresponding identified OA component
262 as a function of the number of factors (p) and the number of components (C). As

263 described in the text, p and C differ in the majority of investigated solutions due to factor
264 recombination in the case of cLV-OOA (represented by the horizontal black lines).

265 Overall, 6-component solutions from both analyses resolve similar factors and

266 components. The 6-component solutions are compared in greater detail in order to

267 explore the benefit of including thermally-denuded HR-AMS data in PMF analysis.
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Figure S3. Plots summarizing r'> and r° among components identified within both the
8-factor (6-component) AMS-PMF (Fig. S3a) and TD-AMS-PMF (Fig. S3b) solutions
and also between each solution (Fig. S3c). Generally, r'> and r° among components
of the TD-AMS-PMF solution are lower that those of the AMS-PMF components
indicating a greater degree of dissimilarity and improved resolution of the various
components. When comparing results between each solution, TS and MS of the
majority of OA components are very similar with the exception of cLV-OOA and SV-
OOA. This difference is largely eliminated, however, when the cLV-OOA and SV-OOA
components (cLV-OOA:SV-OOA) is combined.
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Figure S4. Comparison of 8- and 9-factor TD-AMS-PMF OA component time series.
Time series obtained from the 8-factor solution are shown in Figs. S4a-S4e along with
those of highly correlated tracer species. 8- and 9-factor component time series are
compared in Figs. S4al-S4el. In order to directly compare MV-OOA factors between
the two analyses, the MV-OOA subcomponents identified in the 9-factor solution were
combined. In general, time series of HOA and LOA components are much more highly

correlated than those of the resolved OOA components.
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Figure S5. Comparison of 8- and 9-factor TD-AMS-PMF OA component mass spectra.
Mass spectra obtained from the 8-factor solution are shown in Figs. S5a-S5f and are
plotted against those obtained from the 9-factor solution in Figs. S5a1-S5f1. In order to
directly compare MV-OOA, the two MV-OOA factors identified in the 9-factor solution
were combined. In general, mass spectra of HOA and LOA-2 obtained from the
different solutions display only minor differences relative to those of LOA-AC and the

identified OOA components, which exhibit substantial differences, particularly in the
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Figure S6. Comparison of 9- and 10- factor TD-AMS-PMF OA component time series.
Time series obtained from the 10-factor solution are shown in Figs. S6a-S6f along with
those of highly correlated tracer species. OA component time series from the 10-factor
solution are plotted versus those of the 9-factor solution in Figs. S6al-S6f1.
Component time series, in this case, are highly correlated indicating little change as the
number of factors is increased beyond nine thereby suggesting the stability of the PMF

solution.
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Figure S7. Comparison of 9- and 10-factor TD-AMS-PMF OA component mass
spectra. Mass spectra of components obtained from the 10-factor solution are shown in
Figs. S7a-S7f and are directly compared with those from the 9-factor solution in the
Figs. S7al-S7fl scatter plots. Similar to the comparison of component time series
obtained from these solutions, MS of these components are highly correlated, indicate

little change, and suggest stability of the PMF solution.
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Figure S8. Topography and total pollutant emission maps of the SoCAB region of
Southern California. The SOAR-1 sampling site at UC-Riverside is noted by the red dot

on each map.
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Figure S9. TS (left) and diurnal profiles (right) of meteorological conditions (RH,
temperature, wind speed and direction), gas-phase species (O3, Ox, CO, and NOy), and
EC during SOAR-1. Note that CO concentrations in Figs. E1 and E2 have been offset
vertically to account for a CO background of 100 ppb.
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Figure S10. TS (left) and diurnal averages (right) of meteorological conditions (RH,
temperature, wind speed and direction), gas-phase species (O3, Oy, CO, and NOy), and
EC during SOAR-2. Note that CO concentrations in Figs E1 and E2 have been offset
vertically to account for a CO background of approx. 100 ppb.
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Figure S11. Comparison of TEOM measurements as reported, and after adding
estimated NH4NO3 concentrations. TEOMsoc measurements are plotted against
TEOMEepums in Fig. S11a while TEOMsoc supplemented by calculated NH4;NO3; mass are
plotted against TEOMgpus measurements in Fig. S11b along with the results of linear
regression and correlation coefficients in both cases. Open symbols represent period
P1 (7/18-8/1/2005) while filled symbols represent P2 (8/2-8/13/2005) measurements.
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Figure S12. Comparison of NR-PM; and PM, s NO3 and SO, concentrations
throughout the duration of SOAR-1. NR-PM; NO3; and SO, concentrations obtained
from the HR-AMS are plotted against corresponding IC-nitrate and IC-sulfate
measurements in Figs. S12a and S12c, respectively, along with results of linear
regression and correlation coefficients (r’). Average diurnal profiles for both NR-PM;
and PM,s NO3 and SO, measurements are also shown in Figs. S12b and S12d,

respectively.
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340 Figure S13. Comparison of EC, OC, and total carbon (TC, i.e., EC+OC) measured by

341 Sunsetl and Sunset2 and Sunset2+SVOC.



342
343

344
345
346

Figure S14. Diurnal profiles of HR-AMS and Sunset OC measurements. Diurnal
averages are shown in Fig. S14a while profiles of difference between HR-AMS and
Sunset measurements (i.e., HR-AMS OC — Sunset OC) are shown in Fig. S14b, along
with bands that represent +/-15% and +/-25% of the HR-AMS OC.
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Figure S15. Scatter plot of f44 vs. O/C derived from HR-AMS high-resolution data
during SOAR-1. Results in linear regression of SOAR-1 data are shown along with

similar results from Aiken et al. (2008) for comparison.
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Figure S16. TS of OA components identified from the 7-component TD-AMS-PMF
solution. TS of highly correlated primary, secondary, or inorganic tracer species have

also been included for visual reference.
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Figure S17 . Scatter plots of HOA time series with those of select primary marker
species CO (Fig. S17a), NOy (Fig. S17b), and EC (Fig. S17c). Results of linear
regression are also shown along with those of previous studies in a variety of locations
including Mexico City, Pittsburgh, and the Caldecott Tunnel.
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Figure S18. Correlations (r'®) from comparison of 7-component TD-AMS-PMF
component TS with those of tracers measured during SOAR-1. Tracers have been
grouped according to type (e.g., primary, secondary, mixed, and inorganic) on the

horizontal axis in order to highlight trends.
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Figure S19. Correlations (r°, UCM®) between 7-component TS-AMS-PMF component
MS and standard MS. Results are not shown for the two LOA components due to the
lack of comparable standards. Standard MS have been grouped according to source

(e.g., primary, other, and secondary) on the horizontal axis in order to highlight trends.
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Figure S20 . Auto-correlation of 7-component TD-AMS-PMF OA component TS over +1
hour. In contrast to the relatively flat auto-correlation profiles for the majority of
components, those of the LOA components display sharp profiles in the center of this

range indicating the highly variable nature of time series for these components.
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Figure S21 . Relative volatilities of components resolved in the 7-component TD-AMS-
PMF solution. Relative volatilities of individual ions that are either considered markers
of individual OA components (e.g., C3H;" in Fig. S21a), are prominent in the component
MS (e.g., CsH1oN" in Fig. S21b), or which exhibit similar volatility characteristics (e.g.,
NO™ in Fig. S21f) are shown along with a that of bulk OA for reference.
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Figure S22. Raw mass spectra of characteristic amine fragments (nominal m/z 58, 76,
and 86) during periods of low and high LOA-AC concentrations. Figs. S22a-c show
fragment intensities during periods of low LOA-AC concentrations while Figs. S22d-f
show the same during periods of high LOA-AC concentrations. Characteristic reduced
amine fragments (C3HgN™ and CsH12N") are higher during periods of high LOA-AC
concentrations with small associated increases in the concentration of oxidized amine
fragments (C,H4sNO™ and C,HgNO,") identified from chamber oxidation of

trimethylamine.
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Figure S23. Relationship between daytime (0600-1800) and overnight (1800-1600)
cLV-OOA time series with SO, and WSOC. In the case of WSOC, cLV-OOA
concentrations have been converted to carbon equivalent mass concentrations using
the OM/OC obtained from EA. While the relationship between cLV-OOA appear similar
both during daytime and overnight periods, the relationship between cLV-OOA and
WSOC within the two periods is substantially different within the two periods. cLV-OOA
concentrations are more highly correlated to WSOC concentrations during overnight

periods indicating contributions of additional OA components to WSOC during the day.
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Figure S24. Relationship between MV-OOA-lv, MV-OOA-hv, and MV-OOA
concentrations with secondary OA marker species WSOC (Figs. S24a-c), Oy (Figs.
S24d-f) and particle-associated phthalic acid (Figs. S24g-i). Detailed results of linear
regression and correlation coefficients are provided in Table 1. Results of linear

regression are shown in Figs. S24d-f for reference.
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406 Figure S25. Sum of MV-OOA and cLV-OOA (comparable to bulk OOA) versus WSOC

407 over the course of SOAR-1.
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409 Figure S26. Relationship between SV-OOA concentrations and inorganic species

410 including NR-PM; NH, (Fig. S26a), NR-PM; NO3 (Fig. S26b), and IC-nitrate (Fig. S26c¢).
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412 Fig. S27. Diurnal profiles of HR-AMS NOj3 along with those of gas-phase NO, O3, and

413 ambient temperature during SOAR-1.



414



415

42



416

43



417

44



418

45



419 List of Abbreviations (in alphabetical order)

420 A-ATOFMS - aircraft aerosol time-of-flight mass spectrometer
421 AMS-PMF — PMF analysis of HR-AMS dataset

422 AMS - aerosol mass spectrometer

423 BAM - beta-attenuation monitor

424  BBOA - biomass burning OA

425 C-AMS — compact aerosol mass spectrometer

426 CE - collection efficiency

427 Cl - chloride

428 cLV-OOA — composite low-volatility OOA component

429 CMB-OMM - chemical mass balance of organic molecular markers
430 CO - carbon monoxide

431 d, - aerodynamic diameter

432  d,q — vacuum aerodynamic diameter

433 EA - elemental analysis

434 EC - elemental carbon

435 {4 - ratio of unit resolution m/z 44 to total OA signal

436 GC/MS - gas chromatography/mass spectrometry

437 HI/C — hydrogen:carbon ratio obtained from elemental analysis
438 HOA - hydrocarbon-like OA

439 HR - high resolution

440 HR-AMS - high Resolution aerosol mass spectrometer

441 HR-AMS+EC - the sum of HR-AMS NR-PM; and Sunsetl EC
442  HULIS - terrestrial humic-like substances

443  IC-nitrate - inorganic nitrate monitor

444  |C-sulfate — inorganic sulfate monitor

445 LOA —local OA component(s)

446 LOA-AC - amine-containing LOA component

447 LOA-2 - oxidized LOA component

448 MS - mass spectra

449  MV-OOA — medium-volatility OOA component

450 MV-OOA-Ilv — MV-OOA with relatively lower volatility

451 MV-OOA-hv - MV-OOA with relatively higher volatility

452  N/C - nitrogen:carbon ratio obtained from elemental analysis
453 NH,; — ammonium

454  NH4NO;- ammonium nitrate

455 NOy - oxides of nitrogen

456 NO;- nitrate

457 NR-PM; — non-refractory submicron aerosol

458 NR-PM;5 - non-refractory material between PM, s and PM;
459  OA - organic aerosol

460 OC - organic carbon

461 OI/C - oxygen:carbon ratio obtained from elemental analysis
462 OMM - organic molecular markers

463 OM/OC - organic mass:organic carbon ratio obtained from elemental analysis
464 ON - organonitrates

465 OOA - oxidized OA

466 OOC - oxidized organic carbon

467 OS - organosulfates

468 O, - odd oxygen
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O; - ozone

PILS-OC - particle-into-liquid sampler for total organic carbon

PM; — fine particulate matter typically defined as particles having aerodynamic
PMF - positive matrix factorization

POA — primary OA

PST - Pacific Standard Time

Q-AMS - quadrupole AMS

RH - relative humidity

RIE - relative ionization efficiency

S/C — sulfur:carbon ratio obtained from elemental analysis

SOA - secondary organic aerosol

SOAR — Study of Organic Aerosols at Riverside

SOAR-1 - Study of Organic Aerosols at Riverside summer sampling period (July 15-
August 15)

SOAR-2 - Study of Organic Aerosols at Riverside fall sampling period (date range)
diameters, d;, <2.5 m (PM,s) or <1 m (PMy))

SoCAB — South Coast Air Basin

SO, — sulfate

Sunsetl - standard Sunset semi-continuous OC/EC monitor

Sunset2 — dual-oven Sunset semi-continuous OC/EC monitor

SVM - semi-volatile material

SVOC - semi-volatile OC

SV-OOA — semi-volatile OOA

SVOM - semi-volatile organic material

TAG - thermal desorption aerosol gas chromatograph

TD — thermodenuder

TD-A-ATOFMS — A-ATOFMS interfaced with thermodenuder

TD-AMS — HR-AMS interfaced with thermodenuder

TD-AMS-PMF — PMF analysis of TD-AMS dataset

TEOM - tapered element oscillating microbalance

TEOMsoc — heated (50°C) tapered element oscillating microbalance
TEOMs0c+NH;NO3; — TEOMsoc supplemented with calculated NH;NO3 concentrations
TEOMgpums — filter dynamics measurement system TEOM

ToF-AMS - time-of-flight aerosol mass spectrometer

UC-Riverside - University of California-Riverside

WSOC - water soluble organic carbon

UMR — unit mass resolution
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