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Determination of the Collection Efficiency (CE) alithm according to Mensah et al. (2012):

1. CE=0.5 for MRoz < 0.3
2. CE=10 for MRosz = 0.78
3. CE=0.1875 + 1.0417xMos for 0.3 < MRyp3 < 0.78,

with MFyo3 = Mass fraction of ammonium nitrate to total Piass as measured by the
ACSM.

Table S1: Overview of the ambient temperatures ratative humidities during the ACSM

campaign, measured at 2 m height.

Period Minimum Maximum Average
1(11.07.-30.09.2012) 6.7 32.2 16.5
2 (01.10.-29.12.2012) -6.1 21.3 7.7
3(08.01.-15.02.2013) -12.3 12.4 0.6

Temperature [°C]
4 (18.02.-25.04.2013) -5.1 19.5 3.5
5 (25.04.-03.06.2013) 2.9 22.3 10.9
Entire campaign 9.2
1(11.07.-30.09.2012) 35.7 100.6 79.3
2 (01.10.-29.12.2012) 51.3 102.6 88.6
Relative 3(08.01.-15.02.2013) 58.9 102.9 86.2
Humidity [%] 4 (18.02.-25.04.2013) 23.2 101.2 72.5
5 (25.04.-03.06.2013) 35.9 100.3 80.2
Entire campaign 82.2

Table S2: Fractional abundances of individual adrsgecies in % and the average total mass
concentrations (Avg) in pg th separated in the five periods and for the ectir@paign.

Period BC Org NOs SO, NH4 Chl Avg
1(11.07.-30.09.2012) 6 35 34 11 13 1 6.1
2 (01.10.-29.12.2012) 8 32 36 13 14 3 7.4
3(08.01.-15.02.2013) 3 27 43 11 14 1 159
4 (18.02.-25.04.2013) - 27 46 11 16 2 132
5 (25.04.-03.06.2013) 5 26 40 12 16 2 101

Entire campaign 5 29 39 11 14 2 9.5
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Table S3: Fractional abundances of ACSM PMF faabdtuserved for each season and for the
entire campaign in % and the respective averagenargnass concentrations (Org-Avg) in
Hg m°. For the constrained profiles HOA and BBOA, theplaa a-value is written in

brackets.

Period HOA BBOA  OOA HULIS Org-Avg
Summer 2012 (11.07.-30.09.2012)6 (a=0.1) - 37 47 2.1
Autumn 2012 (01.10.-29.12.2012) 14 (a=0.2B (a=0.2) 21 43 2.4
Winter 2013 (08.01.-27.03.2013) 10 (a=0.1p (a=0.3) 48 27 4.1
Spring 2013 (05.04.-03.06.2013) 8 (a=0.1) 9 (a=0.3)47 36 2.7
Entire campaign 12 13 38 37 2.8

Table S4: Correlation coefficients (Pearsoi-Rf the comparison between ACSM PMF
factor and tracer time series over the entire cagnpa

Tracer HOA BBOA OOA HULIS
NO3 0.28 0.24 0.63 0.39
SO, 0.14 0.23 0.48 0.41
NOs;+ SQy 0.27 0.26 0.67 0.41
NH,4 0.25 0.23 0.63 0.44
Chl 0.14 0.13 0.04 0.10
BC 0.38 0.39 0.34 0.47
m/z 60 (ACSM) 0.42 0.94 0.39 0.26
Rn (gas phase, 20 m height) 0.30 0.21 0.23 0.34
CO; (gas phase, 20 m height) 0.24 0.31 0.24 0.21
NOx (gas phase) 0.47 0.36 0.07 0.10
CO (gas phase) 0.47 0.49 0.37 0.30
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2 Figure S1. Left: Measurement location; colours mfidifferent land use; taken from
3 Vermeulen et al. (2011); Right: Picture of CESAR/¢0
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Figure S2: Meteorological overview of the ACSM caxigm: a) Wind direction (0°/360°, 90°,
180°, and 270° represent North, East, South, anst WWespectively; for a better clearance, the
graph is additionally color-coded by degrees) anttvgpeed (black) at 10 m height. b) and c)
temperature and relative humidity at 2 m heightPdhcipitation (turquoise) and Radon-222,
measured at 20 m (dark green) and 200 m (lightngreollution events are indicated by
green shaded areas.
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Figure S4: Correlation plot of measured againstlipted NH, during the ACSM campaign.
Error bars represent uncertainties of they[gkediction.
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Figure S5: Correlation plot of measured againgtipted NH, during the ACSM campaign.
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2 Figure S6: Time series of the ACSM organic nitratass concentrations, calculated by
3 subtracting the MARGA-N@from the ACSM-NQ, according to Sec. 3.1 in the main text.
4

Pollution events are indicated by green shadedsarea
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7 Figure S7: Average diurnal variations (LT) of théevi& organic nitrate concentrations,
8 calculated according to Sec. 3.1 in the main text.
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Figure S8: Particle density, determined from ACSMMMP aerosol composition as
described in Sec. 3.2 in the main text.
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Figure S9: Time series of ACSM+MAAP and SMPS masgentrations



so- T — I |

4 01.09.2012 01.11.2012 01.01.2013 01.03.2013 01.05.2013 . 1:1
) Date "o
so — Fit:
Mass acsmimanp = 0.84 £ 0.00 x Mass gyps - 0.80 £ 0.05
2
R =0.82

ACSM + MAAP Total Mass [ug/m ]

50 60
1 SMPS Total Mass [ug/m 3]

2  Figure S10: Correlation plot of ACSM+MAAP and SMRfass concentrations

10



3.0 -
T T — T | —— 11
b 01.07.2012 01.10.2012 01.01.2013 01.04.2013 : 1 01.07.2012 01.10.2012 01.01.2013 01.04.2013
4 2.5+ Date . o 104 Date
c JFit: c JFit:
§ 20 Chlacsm = 0.49 X Chlyapga +0.11 S NH4,cqm = 0.88 X NH4yaqca + 0.07
= “PRr*=0.24 2 8r0.903
g S
3 S 64
g E 4
= =
3 8 1
< < 24
(O T T T T T T T T T T T 1
0.0 0.5 1.0 15 2.0 25 3.0 0 2 4 6 8 10 12
3. 3.
MARGA mass conc. [ug/m ] MARGA mass conc. [ug/m ]
12 .
1 01.07:2012 01.10.2012 01.01.2013 01.04.2013 11 40 01.07.2012 01.10.2012 01.01.2013 01.04.2013 11
4— 10 Date — i Date
£ IFit: @ JFit:
> SO4pcsm = 0.63 X SO4yyarca - 0.08 %, N203ACSM =1.23xNO3yarea - 0.37
= 8r-0s6 2 30{r"= 096
£ g |
o 3
[}
% § 204
£ g | o
= = o
0 n €.
Q O 104 i
< < -
NO,
0 T T r T r T r r “
0 2 4 6 8 10 12 0 10 20 30 40

MARGA mass conc. [ug/m 3]

ACSM mass conc. [pug/m 3]

60 -

01.07.2012 01.10.2012 01.01.2013 01.04.2013

50Fit: bate

1Total ocsminorg = 1.05 x Total yarea - 0.70
40
30

20

10+

MARGA mass conc. [ug/m 3]

1:1

3

4
5

11

MARGA mass conc. [ug/m 3]

Figure S11: Correlation graphs of Chl, NI$Q;,, NOs, and total inorganic mass
concentrations from ACSM and MARGA data



0.4 | 1.4 -:—
13.07.2012 15.07.2012 17.07.2012 11 1 13.07.2012 15.07.2012 17.07.2012 11
. Date . 124 Date
el «@ .
e 0.34Fit IS 1 Fit:
E] Chlacsm = 0.67 X Chl pys - 0.01 E] 1.0-] NH4xcom = 0.82 x NH4pys +0.01 |
=1 = 4 52
5 1R*=0.31 > R*=0.71
c c 0.8+
<} <}
o 8 J
0 0
a @ 0.6
1S IS 4
= > -
5 5 0.4
: 8
0.2
, 0.0 +——F——F—v—7—"—1 171
0.0 0.1 0.2 0.3 0.4 0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4
3 3
1 AMS mass conc. [ug/m ] AMS mass conc. [pg/m ]
2.0 -:— 3.01 |
13.07.2012 15.07.2012 17.07.2012 1:1 4 13.07.2012 15.07.2012 17.07.2012 1:1
— Date — 2.5+ Date
£ 15- Fit: € 1 Fit:
£ SO4,cey = 0.49 X SO4 5y + 0.18 £ NO3cay = 1.17 X NO3 s - 0.04
=1 2 3 204 2
= 1R =0.76 = R =0.89
%] %] 4
c c
) o 15+
£
1.0
= =
3 3
< < 054
1 (] NO3
0.0 1 E—rpe——77
0.0 0.5 1.0 15 2.0 0.0 0.5 1.0 15 2.0 2.5 3.0
3 3
2 AMS mass conc. [ug/m 7] AMS mass conc. [pg/m ]
3.0 -:— 8 T .
13.07.2012 15.07.2012 17.07.2012 11 1 13.07.2012 15.07.2012 17.07.2012 11
o 25+ Date . — 7-_ Date
Fit 6 Fit:
% - OzrgACSM =1.00x Org ays +0.07" % ] Total sem = 0.90 x Total pys + 0.02
= 2.04Rp% .
= R =0.73 . H = 5 RZ: 0.84
2 1 - o
c £
8 1.5- 8 -
g 2 |
© © 3
E 104 £
= ' = 1
[9)] 0 2+
O O
< 054 < T
L] 1-
. Org -
0.0 t——"F—F—"7"FF—"T""—"T—"T"—"7"T—"T—"T—" o4+——T—"T"" T
0.0 0.5 1.0 1.5 2.0 25 3.0 0 1 2 3 4 5 6 7 8
3. 3.
3 AMS mass conc. [ug/m ] AMS mass conc. [ug/m ]

4  Figure S12: Correlation graphs of individual spe@ed total mass concentrations from

5 ACSM data with AMS data

12



Summer 2012 HULIS Autumn 2012 HULIS
03 =0.23 0.3 144=0.28
‘ 143001 . 43=0.00
160=0.00 =
. 02~ 160=0.00
0.2 b
0.1 ‘
014 00 | L1 A .
- OOA
. t44=0.20
| 11 N 03 oo
0.0 1 60=0.00
OOA 0.2+
0.3 f44=0.19 — J
< f43=0.11 ©
5 - £60=0.00 o 014
— ::' -
%5 024 S oo | NI | " .
c ] - BBOA (a=0.2)
) 2 015 44=0.06
O 0.1 [SHS f43=0.05
o o 7 60=0.04
L . | ‘ L 010+
0.0 | il |I 1 'R L
7 0.05 - I
0.15 - ] |
0.00 L il |||‘. ,..|.|]|.,|, idiibd b o
0.10 - 0.154
i 0.10
0.05 b
| 0.05
0 00 1 1 L) 1 1 1 1 L) 1 000 1 1 1 1 Ll 1 1 1 1
10 20 30 40 50 60 70 80 90 100 10 20 30 40 50 60 70 80 90 100
1 m/z m/z
] Winter 2013 HULIS ] Spring 2013 HULIS
0.3 144=0.33 0.3 144=0.35
E 43=0.00 . 143=0.00
02 60=0.00 02 160=0.00
0.1 0.1
0.0 .| ||| " 0.0 .| i | . A
- OOA - OOA
144=0.23 144=0.23
0.3 143=0.08 0.3 143=0.08
E 60=0.00) - 160=0.00
0.2 0.2 -
s ] s ]
= 0.1+ 5 0.1-
— A + -
5 o1, . 5 Gl Wl L
s ] BBOA (a=0.3) S - BBOA (a=0.3)
T 0.15- f44=0.05 S 015 144=0.04
o O 143=0.04 c O 143=0.04
© E 60=0.03 © - 160=0.02
L 010+ L 010+
0.05 — | | 0.05 -
0.00 = 0.00 --'-IJI-
0.15 - 0.15 -
0.10 - 0.10 -
0.05 0.05 —
OOO v 1 v 1 v L) v 1 v Ll v 1 v L) v L) v 1 000 1 1 L) 1 1 1 Ll 1 1
10 20 30 40 50 60 70 80 90 100 10 20 30 40 50 60 70 80 90 100
2 m/z m/z
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Corresponding reference spectra are shown by resl 8, f43, and f60 are the mass

fractions of m/z 44, m/z 43, and m/z 60 of the ipatar MS, respectively. Note that the y-axis
3 scales of the POA are zoomed by a factor of 2 compéo SOA profiles.
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