Supplement of Atmos. Chem. Phys., 15, 6379-6391, 2015 Atmospheric
http://www.atmos-chem-phys.net/15/6379/2015/

doi:10.5194/acp-15-6379-2015-supplement Chemlstry
© Author(s) 2015. CC Attribution 3.0 License. and Physics

Supplement of

Chemical characterization of submicron regional background aerosols in
the western Mediterranean using an Aerosol Chemical Speciation
Monitor

M. C. Minguillén et al.

Correspondence tavl. C. Minguillén (mariacruz.minguillon@idaea.csic.es)

The copyright of individual parts of the supplement might differ from the CC-BY 3.0 licence.



Supp. Material One year ACSM at Montseny regional background site

100% A

IIIIIIIIHIII
S
AP0 HEH
RIIInm
NIRERAREARRRnN]

Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul

B Winter Anticyclonic

M Regional

B European
Mediterranean

B North African

M Atlantic Advection

Figure S1. Frequency of type of scenario for each of the months of the study period.
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Figure S2. Hourly ambient temperature, relative humidity, wind direction and speed, solar radiation
and precipitation at MSY during the study period. Date format dd/mm/yyyy.
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Figure S3. Time-dependent CE calculated with the Middlebrook approach (Middlebrook et al., 2012).
Date format dd/mm/yyyy.
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Figure S4. ACSM components + BC concentrations vs mass concentration calculated from Scanning
Mobility Particle Sizer (SMPS) data coloured by the sampling time (dd/mm/yyyy). Data availability for
SMPS data covered only 2012 period. Line and parameters correspond to least orthogonal distance fit
(y=a+bx). The wild fire period is excluded from the fit.
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Figure S5. Schematic comparison of ACSM components + BC concentrations vs PM; concentrations
from OPC corrected with gravimetric determinations. The numbers indicate the slopes found for
experimental data for Montseny during June 2012 to July 2013. The 2.25 corresponds to the slope of
OA (ACSM) vs OM estimated from OC (filters) as 2*OC.
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Figure S6. Average daily pattern for (a) Atlantic advections (ATL), (b) North African episodes (NAF), (c)
regional episodes (REG), and (d) Winter Anticyclonic episodes (WAE). Note that OA is plotted in the
right axis.

0, - -
100% 3000 aBC
80% | L 2500 *2 m Chloride
‘S | mNitrate
- 2000 <
60% 14— Il EN'EE BN En B B = % m Sulphate
- 1500 2 | = Ammonium
o
40% T — .OA
- 1000 &
E [on
i >
20% | 500 Z
0% - - 0
02 24 46 68 8-10 10-12 12-14 14-16 >16
PM; (ug/m?3)

Figure S7. Relative chemical composition as a function of average concentration and number of data
points for each range of concentrations. No clear differences are observed.
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Figure S8. Total optical depth, sulphate surface concentration, dust surface concentration, and smoke
surface concentration from the NAAPS model for 23, 24 and 25 July 2012 (wildfire event) (a-c), and
satellite images from 22 and 23 July 2012 from The Earth Observing System Data and Information
System (EOSDIS), NASA’s Earth Science Data Systems Program (d, e).
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Figure S9. Comparison of the BBOA factor found for the wildfire episode (BBOA_MSY) with other
BBOA profiles found in the literature (Minguillén et al., 2011;Ng et al., 2011;Crippa et al., 2013). The
scatter plot on the right is a zoom for values from 0.00 to 0.03.
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Figure S10. Time series of f60 (unitless) and OA concentration (ug m™) throughout the study period at
MSY. Dashed line corresponds to the 0.3% threshold for the f60 determined by Cubison et al. (2011).
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Figure S11. Q/Qexp vs number of factors for the warmer and the colder periods. The grey dot in the
colder period corresponds to a solution with an a-value of 0.2 for the BBOA factor, given that there
was no convergence with an a-value of 0.1 for the 2-factors solution.
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Figure S12. Weighted residuals vs m/z for the warmer and the colder periods.
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Figure S13. Time series of the measured and reconstructed OA concentrations for the warmer and the
colder periods.
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Figure S14. Time series of Q/Qexp for the warmer and the colder periods.
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Figure S15. Q/Qexp vs m/z for the warmer and the colder periods.
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Figure S16. Time series of the OA sources in the warmer (top) and the colder (bottom) periods.
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Figure S17. Average daily pattern for Atlantic advections (ATL), for the warmer and the colder periods,
regional episodes (REG) (only warmer period), and Winter Anticyclonic episodes (WAE) (only colder
period).
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Figure S18. Contribution of BBOA in winter (averaged to 24-h periods matching the filter sampling) vs
potassium concentrations in PM,.
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Table S1. Squared Pearson correlation coefficients between OA sources/types and BC, sulphate,
nitrate and ammonium for the warmer and the colder periods.

R? BC S04 NO3 NH4
Warmer HOA 0.51 0.16 0.23 0.16
. SV-O0A 0.32 0.17 0.16 0.13

period
LV-O0A 0.45 0.34 0.27 0.43
Colder HOA 0.70 0.20 0.53 0.49
. BBOA 0.66 0.21 0.49 0.47

period
OOA 0.71 0.49 0.73 0.79
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