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40 3.1 UMR solution
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Figure S 4: Time series of the UMR 5-factor-PMF saition and ancillary data.

3.2 Comparison of UMR and HR PMF solution

The R? of the correlation of the mass spectra of the Uafild HR PMF solution range from 0.80
(COA) to 0.99 (LV-OOA), confirming their similarés. Bigger differences can be seen in the
time series of the corresponding factors. The C#e tseries show discrepancies in the total
mass especially in the beginning of the campaignil(02 March 2009), visualized in the data
points with a much lower slope in Fig. S5 h. Fa BBOA, the UMR time series features peaks
not inherent to the HR time series. Concerningnifass attribution to each factor, HR generally

assigns more mass to the primary OA factors ansl testhe OOA factors. Here the higher



54 resolution and, relied to that, the signal on adividual ion basis of the HR data matrix adds
55 additional information to the HR data matrix andighallows for a better quantification of

56 primary and secondary OA.
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Figure S5: Scatter plots of UMR and HR PMF spectrda-e), time series (f-j) and a comparison of the nsa
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3.3 UMR solution criteria

The PMF solution for a chosen number of facfois a weighted iterative least squares fit
minimizing Q as in Eq. (1), wittm andn denoting the rows and columns of the input magtice
respectively. The known standard deviatiefpsf the measured input valugsare used to
determine the weights of the residuajs

m n 2
Q:;J_Zl(eli/aii) (1)
If the model is appropriate and the data unceresrgstimations are accurate; /(ai,-)2 is ~1 and
the expected® (Qexpected) = mn-p(m+n) ~ mn, the degrees of freedom of the fitted data. Qhe
value is one mathematical criterion for the quaditghe PMF solutionQ/Qexpected>>1
indicates an underestimatia@/Qexpected <<1 an overestimation of errors in the input data
(Paatero et al., 2002). The mathematically cowalite ofp in PMF would be where the line
changes the slope in the plot of a serigg @dlues versus their respective minimizg@Fig. S6
a). However, a PMF solution has to be feasibleniambient context and thus does not
necessarily correspond to the mathematically coxaae ofp.
Rotational ambiguity is a significant problem irethse of factor analysis (Paatero et al., 2002).
PMF solutions are not unique since linear transédiom (still conserving the non-negativity
constraint) are possibl&E = GTT'F). The rotational freedom of the chosen solution be
explored through a non-zero valued user-specifi¢ational parametdpeak. Fpeak > 0 tries to
impose rotations on the emerging solutions usingjtipe coefficientsr in T, fpeak < 0 vice
versaFpeak = 0 produces the most central solution (Fig. S6 b)
The number of factorg was chosen to be 6 for the UMR dataset (Fig. B7the solution with
p="5 (Fig. S8 a), the spectra of BBOA, HOA, and C@w less clearly separated (e. g. high
signal atm/z 57 in the top factor resembling BBOA, but verylditsignal atm/z 57 in the red
factor resembling COA). Figure S8 b shows the tsages of the 5-factor solution — they are
less clearly distinct than those of the 6-factduon. The 7-factor solution (Fig. S9, a) features
a factor consisting mostly of signal mfz 43 and a factor (orange) with single, isolatedkpea
inconsistent with regular ion series. The timeeseshow a more similar evolution (Fig. S9 b),

indicating a split of factors.



89 For the PMF solution presented in the manuscHiat,8-factor solution was chosen and the two
90 factors assigned to SV-OOA (black and purple) regeal to one SV-OOA, using the sum for
91 the time series and the loadings-weighted averbtgeaspectra.

92 Figure S10 presents the explained variance of thanics as a function dpeak for the chosen

93 6-factor solutionfpeak was chosen to b -0.7 based on correlations ottneesponding factors

94  with reference spectra.

95 A boxplot of the scaled residuals (boxes are +862% points) pemvz is shown in Fig. S11,

96 time series of the residuals a@Qexpected are shown in Fig. S12. On 16 March 2009, a power

97 failure led to a breakdown of the instrument argllbsequent pumping down effect (Fig. S12).

98 Downweighting this period in the input for PMF didt alter the solution.

99 The solution space for the choges 6 (central rotation) was explored by running PMEh 50
100 random initial valuesSEED) at iteration start (Figs. S13 — 14). Roughly ¢éhsslution groups
101 can be identified (numbers in Fig. S14). Groupsd 2 feature a factor spectrum predominantly
102 consisting ofm/z 43 and two spectra that are basically identichk $pectrum with BBOA-like
103 features shows no contributionsnalz 44, which is inconsistent with previous studiest §roup
104 3, all spectra not assigned to OOA show very highilarities. The solution with a central
105 rotation fpeak = 0) was thus discarded regardlesSIEED values. Similar information was also
106 published in the supplementary information of Mehal. (2011).
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108 Figure S 6:Q/Qexpected versus the number of factorsp (a) or fpeak (b). The orange circle denotes the chosen
109 UMR solution.
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111 Figure S7: 6-factor UMR solution chosen, mass speat (a) and time series (b). The black and the purg
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3.4 HR solution criteria

Figure S15 shows the chosen 6-factor solutionHerHR dataset. The SV-OOA factors (green
and purple) were regrouped to a single SV-OOA fae® described in the previous UMR
section. The 5-factor solution (Fig. S16) was dided due to the high similarity of two factors
(green and blue, spectra and time series). Thetéqfaolution (Fig. S17) features three LV-
OOA spectra: PMF seems to assign an individual LO/ACfactor to three different sections in
the time series.

As the variance in the solution spare 6 as a function dipeak is negligible (Figs. S18 — 19),
the most central solutiofipgak = 0) was chosen and differeéBEED values were explored (Figs.
S20 — 21)SEED = 64 was chosen as the best solution due to atioes with reference spectra.
A boxplot of the scaled residuals (boxes are +802% points) pemvz is shown in Fig. S22,
time series of the residuals and Qfare shown in Fig. S23. The same irregularitiefoashe

UMR data can be observed as well in the HR data.
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the cooking spectra there is also substantial conbution from the oxygen-containing ion GH3O". Reprinted
from Mohr et al. (2009).
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