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Introduction
Motivation

Carbonaceous Matter (CM) composed of Organic Carbon (OC) and Black Carbon (BC), is a major constituent of atmospheric
aerosols and one of the most important components that alter the chemical and radiative properties of atmospheric compounds.

In addition to its impact on climate change, BC has been associated with adverse health effects.

Earlier studies have used the Equivalent Black Carbon (EBC) model for source apportionment of BC to its major sources including
BC,, (biomass burning) and BCs (fossil fuel).

Objectives

« To determine the spatial and temporal variability of fossil- and non-fossil-originated BC concentrations In the city center of Milan
and Bareggio (sub-urban area to the west of the city).

* To investigate the effect of increased biomass burning in wintertime to total BC concentrations.

Methodology Sampling Period EBC model
»July - August 2017: warm phase
Sampling Sites »September-October 2017: intermediate  AATN =100 Ln(ly/I) Pabs,\ =Pabs,ff,A + Pabs,bb,\
phase o = AAATN Eabs,ff,370 (370,
* Metropolitan Milan > January-March 2018: winter phase AU Qb At 20s, 1,880
- - abs™ C R(ATN) Dabs,bb,880 880
- Uiz e N | Instrumentation b b i
- Major source: Fossil fuel | »BC concentrations were measured in 7 MAC)\=—¢F& BCH=MACgaq
» Bareggio: wavelengths in Milan with Aethalometer BC=BCs+ BCpy,
- Sub-urban city : {k -~ ] (AE31), and 2 wavelengths in Bareggio
fuel and biomass burning | T . operating with a time resolution of 5 C-?Istope analysis
BT s = et MACf(880) , ( 370)-afr_ babs(370))
“+. - . - | »The PM2.5 samples were analyzed for 1 - Pabs(370)  MACBD(880) " '880 b_p(880)
e is . = X +
elemental carbon (EC) concentrations Foo =1 (%) " babs(880) 1 % )
o by the thermal evolution/optical i
2<swis < transmittance  method, using the
—cwses National Institute for Occupational EC/EC=f,,=(C14/C12) ratio
Safety and Health (NIOSH) Thermal
G el Optical Transmission (TOT) Protocol.
ReS U I ts Diurnal variations of BC, and BC,,, at all sites during the entire study
N ] , _ Milan Bareggio
Seasonal variation of total BC concentrations at sampling sites e I
| 51460 | Siaso |
7000 = 1440 | =
" 21420 2 1400
~ 6000 F Sl £ 1350 %
oEI 5000 F %1360 : %1300 -
ol g 1340 & < 1250 |
\g 4000 r Sgg IR 1200 b v e v v v
2 2000 | e =
0 | o | o
Milan SENATO station Bareggio PASCAL station s 232 5 333
® Summer = Intermediate = Winter é‘f jgg . o < zgg IIIIIIIIIIIIIIIIIIIIIII

I s BT A - B - B = S =T s B B B T S ST = T S = T B P T s B - T - e =T o T o B L e T =T - T = R B

Seasonal variation of Bcﬁ and BC,, concentra tions at sampling sites  Residuals of EBCff/EBC compared to ECff/EC (AEBCff = EBC) as a function of measured ECff/EC

1
1
1
1
1
1
1
1
1

2500 4000 0.6
—~ 2000 _ 3000 ¥ 0.5
% E 3000 | 0.4 —15
= 1500 ‘gzsoo - —16
g om0 | Q 8";’ 1.7
§1ooo - % w . o, = 1.8
5 5 1500 | g 0.1 P ---182
g 500 £ 1000 E 0 —1.9
B 500 | ! < -0.1 —2
[ . —2.1
0 -0.2
Milan Bareggio O Milan Bareggio 0.3 —2.2
mSummer  ®Intermediate = Winter mSummer = Intermediate = Winter -04
ECFf/EC
: : : 1. Mousavi, A., Sowlat, M. H., HasheminassaD
» Our result_s revealed that _the subu_rban site of Baregglo _had a higher annual total BC Polidori, A., and Sioutas, ok SpatiosempoIARIaTE
concentration (2.76 pg.m-3) in comparison to the central Milan site. and source apportionment of fossil fuel and biomass
> BC concentrations in the winter phase were approximately 3-5 times higher than the levels in the burning biackea s
: . : : Science of The Total Environment, 640-641, 1231-1240,
summer phase, which can be mostly attributed to biomass burning. 20184
» EBC source apportionment results indicated that, while annually averaged fossil fuel combustion 5 pealy, et al., 2017: Ambient measurements and source
contributions to the total BC concentrations are dominant in both sites (84.6% for Milan and apportionment of fossil fuel and biomass burning black
61.9% for Bareggio), biomass burning contribution reaches 30.5% and 60.5% in winter phase for carbon in Ontario, Atmospheric environment,
Milan and Bareggio, respectively. AC k N OWI ed g ment
» These results highlight the significant impact of wood burning for residential heating on the total . . .
: : : . ) This study was supported by the National Institute of
BC concentrations, particularly in suburban areas of metropolitan Milan, and can be used as a  pean  (NIH)  grants  1R21AG050201-01A1  and

guide in future regulatory efforts to decrease the concentrations of atmospheric BC and minimize  1RF1AG051521-01. We would also like to acknowledge
the deleterious health impacts of this air pollutant in the area. the USC Viterbi Dean’s PhD Fellowship award.

\3




