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Non-refractory submicron aerosols in the Po
Valley: Sources, vertical transport, and chemical
composition from measurements at Bologna
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Intro and goal
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@ AirPoDynamic campaign (Aug — Sep 2024) aims at characterizing
aerosol ageing along vertical transport in the Po Valley, comparing a
low-altitude urban site (BO) and a high-altitude remote site (CMN).




Non Refractory (NR) PM,
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® Mt. Cimone @ITIN=RIS

chl How do Planetary Boundary Layer (PBL) and seasonality affect NR-PM,
Nos during the campaign?
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org At CMN:

® NR-PM, concentration decrease (lower concentration in Free Troposphere (FT))
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At BO:

® NO; relative increase (thermally-driven partitioning into particle phase)

@ Bologna
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org At both sites:

@® Org consistently decrease
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Positive Matrix Factorization
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Results
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Source Apportionment @Bologna
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@ Primary emitted aerosol (HOA and BC) is influenced Mixed Aerosol Layer (MAL) heigh.

— Mean Std deviation

m BCyr S MAL

2.7 0.9
HOA
18 - . Hydrocarbon-like OA (HOA):
E £ From traffic, strongly correlated (R >0.85) with Elack
T 0s- °3  Carbon from liquid fuel combustion (BC,)
0.0 < ! ' ! T o 0 5 10 15 20 0.0
04/08  11/08  18/08  25/08  01/09  08/09  15/09  22/09  29/09 Hour of Day
uTC
® Secondary OA (MO/LO-00A) is less affected by the MAL diurnal variation
79 3.2

mm MO-OOA A

2.2

t More-Oxidized Oxygenated OA (MO-OOA ):
e Highly aged/oxidized OA from photo-oxidation.

0.0

3.3
LO-00A
. 404 2.2
% § Lessoxidized OA, linked to primary sources and
201 ' secondary formation.
0.0 . . — T T . T — T 5 z o T o
04/08 11/08 18/08 25/08 01/09 08/09 15/09 22/09 29/09 Hour of Day

uTc



Source Apportionment @Mt. Cimone
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@ BC and POA-linked factors show a high correlation (R>0.9), confirming the transport from lower altitudes.
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Conclusions
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At low-altitude: measurements display a pronounced dilution of primary
M anthropogenic species, induced by vertical mixing.
/7 \. warm periods, when PBL-driven transport is enhanced.

‘-0 At high-altitude: aerosol measurements show higher concentrations in

‘Q’ At both sites: more oxidized SOA are less affected by PBL dynamics.
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