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Supplemental Mateirals

Equations:

MFB and MFE are calculated using equation S1 and S2, respectively.

_ 13 (Cm_CO)
MFB—W;(COJrCm) (S1)
2
MFE-Z('E +§ |j (S2)
2

The PM model performance criteria of MFB and MFE, suggested by Boylan and Russell (2006),
are a function of PM concentration as follows:

MFB (%) < +140e "™ + 60 (S3)
MFE (%) < 125e2(°*¢m7B 4+ 75 (S4)

Where Co and Cm in S1-S4 represent the observed and predicted PM concentrations,
respectively.

Tables and Figures:

Figure S1: Predicted 9 year average PM,s Total OA concentration and SOA/TOA ratio in
California

Figure S2: PM, 5 SOA concentrations formed from different precursors.

Figure S3: Emission of different sources of long alkanes and aromatics in the “other
anthropogenic” source category.

Figure S4: Monthly source contributions to PM, s SOA at 6 urban sites.
Figure S5: Predicted source contributions to 9 year average PM, s POA concentrations.
Figure S6: Predicted source contributions to 9 year average PM,s SOA concentrations.

Figure S7-S11: Influence of accounting for vapor wall losses on SOA results for SOA derived
from long alkanes (S1), aromatics (S2), isoprene (S3), sesquiterpenes (S4), and monoterpenes
(S5).
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(a) PM2.5 TOA
concentration

Figure S1. Predicted 9-year average (a) PM,s Total OA (TOA) concentrations and (b) PM; 5
SOA/TOA ratios in California. Natural sources including windblown dust contribute more to the
PM 5 size fraction than the PMy ; size fraction in remote regions at the northeast and southeast
corners of the state, which explains the different behavior illustrated in Figure 4 and Figure S1.
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Figure S2. (a) 9-year average SOA concentrations; and SOA formed from (b)AALK, (c) AXYL,
(d) ATOL, (e) ABNZ, (f) AISO, (g) ATRP, (h) ASQT, (i) AOLGA, and (j) AOLGB in PMs.
The color scales (shown in the last panel in unit of %) indicate the ratio of the concentrations to
the max concentration values. The maximum concentration values are shown in the panels under
the names of the species, with a unit of pg/m®.
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39  Figure S3. Emission of different sources of long alkanes and aromatics in the “other
40  anthropogenic” source category.
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Figure S4. Monthly source contributions to PM, 5 SOA at 6 urban sites. Predicted SOA
concentrations from different sources are indicated by the colored areas.



44

45
46

47

b. Offroad gas
Max: 0.4

¢. Onroad die

d. Offroad die
Max: 1.2

e
)

g. HighSulfur
Max: 0.5

h. Other Anth.
Max: 4.0

f. MeatCooking
Max: 3.0

Figure S5. Predicted source contributions to 9 year average PM,s POA concentrations. The
definition of the color scales are the same as in Figure 5.
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Figure S6. Predicted source contributions to 9 year average PM,s SOA concentrations. The
definition of the color scales are the same as in Figure 5.
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53  Figure S7 Same as Figure 9, but only for SOA derived from long alkanes (AIKSOA).
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56  Figure S8. Same as Figure 9, but only for SOA derived from aromatics (AroSOA).
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59  Figure S9. Same as Figure 9, but only for SOA derived from isoprene (ISOSOA).
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62  Figure S10. Same as Figure 9, but only for SOA derived from sesquiterpenes (SqtSOA).
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65  Figure S11. Same as Figure 9, but only for SOA derived from monoterpenes (TrpSOA).
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