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Figure S1.  Time series of (a) temperature, relative humidity and broadband solar radiation (from 
precision spectral pyranometer [PSP]), (b) wind direction colored by wind speed (height: 3m), (c) 
concentrations of CO2, O3 and NOx, (d) monoterpenes, isoprene and sum of methacrolein (Macr) and 
methyl vinyl ketone (MVK), (e) formaldehyde, methanol and acetone, (f) acetonitrile, benzene and 
toluene. Shaded regions indicate 23 periods of urban plumes transported from T0 to T1 (orange) and 3 
periods subjected to influences from northwesterly wind (green). The remaining periods correspond 
mainly to downslope flows from the Sierra Nevada to the foothills. 

100

75

50

25

0

R
H

 [%
]

100
80
60
40
20
0

O
3  [ppb]

25
20
15
10
5
0

N
O

x  [ppb]

360

270

180

90

0W
in

d 
di

re
ct

io
n

[°
]

500

460

420

380

C
O

2
 [p

pm
]

40

30

20

10T
em

pe
ra

tu
re

[°
C

]

1.0
0.8
0.6
0.4
0.2
0.0

T
er

pe
ne

s
[p

pb
]

12

8

4

0

Isoprene
[ppb]

5
4
3
2
1
0

M
acr/M

V
K

[ppb]

0.4
0.3
0.2
0.1
0.0

A
ce

to
ni

tr
ile

[p
pb

]

0.30

0.20

0.10

0.00

B
enzene [ppb]

0.30

0.20

0.10

0.00

T
oluene [ppb]

8
6
4
2
0F

or
m

al
de

hy
de

[p
pb

]

20

15

10

5

M
ethanol
[ppb]

6

4

2

0

A
cetone
[ppb]

1200

800

400

0

S
olar radiation

[W
/m

2]

6/4/10 6/8/10 6/12/10 6/16/10 6/20/10 6/24/10 6/28/10

Date & Time (PDT)

T0     T1 transport     Northwesterly wind
(a)

(b)

(c)

3

2

1

0

W
ind

 S
pee

d
     [m

/s]

(d)

(e)

(f)



3 
 

Figure S2. Time series of NH4
+ using Squirrel and Pika, both in V-mode. 

 

 

 

Figure S3. Scatterplot of CH2SO2
+ vs. CH3SO2

+ (the two main MSA fragments), colored by time. The 
data fitting was performed using the orthogonal distance regression (ODR). 
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Figure S4. Map of the Bay Area and the Sacramento Valley (a). Time series of relative humidity and 
precipitation recorded at Oakland North (data from the California Air Resources Board) and the T1 site 
(b). Diurnal pattern of relative humidity at Oakland and the T1 site (c). 
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Figure S5. Summary of the evaluation of the PMF results: (a) Q/Qexp as a function of number of factors 
(P); (b) Q/Qexp as a function of fPeak values for the 3-factor solution; (c) fractions of OA factors as a 
function of fPeak values; (d) correlation between the 3 OA components in terms of mass spectrum and 
time series (1: biogenic SOA, 2: urban transport, 3: HOA); (e) Q/Qexp values for each ion; (f) box plot of 
the scaled residuals for each ion; (g) time series of the measured organic mass concentration and the 
reconstructed organic mass (= biogenic SOA + urban transport + HOA); (h) time series of the residual 
(= measured - reconstructed) of the fit; (i) time series of Q/Qexp (adapted from Zhang et al., 2011). 
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Figure S6. High resolution mass spectra and time series of OA components for the 2-factor solution (a, 
b) and 4-factor solution (c, d). 
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Figure S7. Mass spectra (in unit mass resolution) of BSOAs from CARES, Chebogue Pt (Canada) 
(correlation coefficient vs. CARES BSOA: r2 = 0.95) and plant chamber experiments (r2 = 0.97; 
Kiendler-Scharr et al., 2009) (a), and those of CARES urban transport SOA and average OOA from 
multiple ambient data sets (correlation coefficient vs. CARES urban transport SOA: r2 = 0.95; Ng et al., 
2011) (b). Original reference mass spectra have been modified by scaling signals at m/z 16, 17, 18 and 
28 to that of m/z 44 (m/z 28 = m/z 44; m/z 18 = 0.225 · m/z 44; m/z 17 = 0.25 · 0.225 · m/z 44; m/z 16 = 
0.04 · 0.225 · m/z 44). 
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Figure S8. Scatterplots of (a) MACR+MVK vs. MO-OOA, (b) O3 vs. LO-OOA, (c) black carbon vs. 
HOA, and (d) CO vs. HOA. All the scatterplots are colored by time and the data fittings were performed 
using the orthogonal distance regression (ODR). 
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Figure S9. Correlation coefficients (r2) between OA factors and ions, colored by ion families (a, b, c). 
High resolution mass spectra of the OA factors, colored by ion families (d, e, f). 
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Figure S10. Triangle plot (fCO2 vs. fC2H3O) with ambient data (colored by time) and OA components. 
The triangle region has been determined by Ng et al. (2010) and corresponds to region where ambient 
OOA components from different datasets fall. Red star points correspond to OOA components 
previously published and reporting biogenic influences (Allan et al., 2006; Williams et al., 2007; Cottrell 
et al., 2008; Sun et al., 2009; Raatikainen et al., 2010; Slowik et al., 2010). 

 

 

Figure S11. Scatterplot of methanol vs. acetone, colored by air mass types. The data fitting was 
performed using the orthogonal distance regression (ODR). 
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Figure S12. Wind rose plots (colored by wind speed, height: 3 m) for periods during which (a) biogenic 
SOA and (b) urban transport accounted for more than 60% of the total organic mass. The corresponding 
wind rose plot for HOA is not shown, because HOA dominated the total organic mass only during a few 
isolated data acquisitions. Radial scales correspond to the frequency, and are kept the same in the two 
wind roses. 
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