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Atmospheric Aerosol Size Distribution
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Aerosol Number Emissions in Europe
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Modelling chain- CHIMERE / MUNICH
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CHIMERE evaluation
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PMCAMXx-UF High-Resolution Applications

European domain: 36x36 km? resolution

Athens, Barcelona, Paris
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Predicted Source Contributions to N,, (Summer)
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Predicted N,, Concentrations (Athens, summer)
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Evaluation of PMCAMNx-UF at Athens for N,, (summer)
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Contribution of sources to N,, in Athens during summer
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Contribution of sources to N,, in Athens during summer

Nucleation Industry Small Combustion

Around 25% based on
the PMF analysis of
SMPS measurements
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PMF of PMCAMNXx-UF Predictions versus PMCAMXx-UF (summer)
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N,, diurnal profile and average size distribution

14000 - T T T T T T T T T T T - T T T T T LN | T T T T T T L | T T T T T ™ T
g000 | Maodel
FMF
12000
5000
10000
2 4000
" 8000 } 5
- =
L) Q
o E" 3000
" 6000 F =
Z =
=
=
2000
4000
2000 | 1000
0 i i 1 1 1 i i 1 1 1 i D
0 2 4 6 8 10 12 14 16 18 20 22 24 1

UTC time (h)



Total traffic (sSummer)
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Long Range Transport (summer)
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Nucleation (Ssummer)
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PMF of PMCAMXx-UF Predictions versus PMCAMXx-UF (winter)
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Contacts for Service Tool 16

PMCAMXx-UF

Laboratory of Air Quality Studies (LAQS)

Spyros N. Pandis: spyros@chemeng.upatras.gr
David Patoulias: davidpat@chemeng.upatras.gr
Elena Poulikidi: up1069028 @upnet.gr

Evangelia Siouti: siouti.valia@chemeng.upatras.gr
Ksakousti Skyllakou: ksakousti@chemeng.upatras.gr

CHIMERE/MUNICH/SSH-aerosol

CEREA Laboratory

Karine Sartelet: karine.sartelet@enpc.fr
Lya Lugon: lya.lugon@enpc.fr
Youngseob Kim: youngseob.kim@enpc.fr
Yelva Roustan: yelva.roustan@enpc.fr
LMD Laboratory

Myrto Valari: myrto.valari@Imd.ipsl.fr



Evaluation of PMCAMNXx-UF at Athens for N,, (winter)
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Predicted Source Contributions to N,, (Winter)
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Predicted Sources of N,, in Athens (Winter)
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Predicted Sources of N,, in Athens (Winter)
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UFP Simulation Challenges: Nucleation and Coagulation
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Application of PMCAMx-UF (July 2019)
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PMF sources

Traffic-1/nucleation_growth: traffic-1 (traffic particles from gasoline or nucleation of particles
generated during the dilution of diesel exhaust SVOC:s, traffic rush hours) + nucleation growth
(photonucleation particles that have grown, higher at midday). Shipping is probably mixed with
traffic gasoline.

Traffic-2/BB: traffic-2 (mostly diesel or aged traffic particles, traffic rush hours) + biomass
burning (night hours)

Mixed traffic: particles emitted from vehicles with different fuel types, mixed with other urban
sources (for example heating), traffic rush hours. During winter it is local combustion.

Nucleation: mostly from photochemically induced new particle formation events, higher at
midday and summer. During winter, nucleation has a more local origin so probably they are
nucleated particles from traffic (more than shipping or photonucleation).

Regional-1: secondary aerosol associated with nitrates, higher at night and winter. Also, local
origin

Regional-2: secondary aerosols associated with sulphates, with a lot of ozone, higher at midday
and summer
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PMF and PMCAMX-UF source
apportionment
Thissio
July 2019



Average source contribution to N,, (%) — July 2019
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Nucleation 21%
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Traffic 2
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Si1ze distributions
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All Sources - July 2019
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Traffic-1 (gasoline) - July 2019
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Traffic-1 (gasoline and Shipping) — July 2019
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Trafﬁc 2 (dlesel)

- July 2019
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Traffic-2 (diesel and combustlon) July 2019
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Total traffic — July 2019
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LRT — July 2019
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Nucleation — July 2019
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Average diurnal profiles
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Tratffic-1 (gasoline) - July 2019
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Traffic-1 (gasoline and Shipping) — July 2019
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PMF: Traffic-2/BB
PMCAMx-UF: diesel

Traffic-2 (diesel) — July 2019
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Traffic-2 (diesel and combustion) — July 2019

35 DD ] ] ] ] ] ] ] ] 1 ] ]

Model
PMF

3000

2500

2000 ¢

1500

3
N,m{cm )

1000

500 r

DD é ; é é 16 1é 1; 1% 15 éD éE 24
UTC time (h)
PMF: Traffic-2/BB

PMCAMx-UF: diesel and combustion



Total traffic — July 2019
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PMF: Regional -2
PMCAMx-UF: Irt

-3
Nm{cm )

1400

1200

1000

800

600

400

200 F

LRT — July 2019

Model| |

0 2 4 6 8 M0 12 14 16 18 20

UTC time (h)

22 24

45



Conclusions — Summer

PMF overestimates traffic-related sources, particularly Traffic-1, likely due to its inclusion
of nucleation growth and potentially shipping emissions within the same factor. This is
evident in both the higher PMF values in the size distribution plots and in the diurnal
profiles.

Diesel-related contributions to N, (Traffic-2) are more consistent between the two methods
as seen in the shape of the diurnal profiles, suggesting good agreement for this source
category.

Nucleation is significantly underestimated by PMF, likely attributing it to traffic instead.
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PMF and PMCAMXx-UF source
apportionment
Thissio
January 2019



Average source contribution to N,, (%) — January
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Si1ze distributions
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All Sources - January 2019
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Traffic-1 (gasoline) - January 2019
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Traffic-1 (gasoline and Shipping) — January 2019
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Mixed - Traffic (Combustion) — January 2019

2500 F

Model
—PMF

2000

1500

dN/dlogD _ (em™)

1000

500

PMF: mixed traffic
PMCAMx-UF: combustion



Total Traffic — January 2019
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Nucleation — January 2019
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LRT — January 2019
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Average diurnal profiles



Total N,, — January 2019

0 2 4 3] ) 10 12 14 16 18 20 22 24
UTC time (h)

58



Tratffic-1 (Gasoline) — January 2019
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Traffic-1(gasoline & Shipping) — January 2019
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Mixed Traffic (Combustion) — January 2019
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Total Traftic — January 2019
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Nucleation — January 2019
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PMF:Regional 2
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Conclusions - Winter

No distinct diesel factor is resolved in PMF.

PMF again overestimates Traffic-1 (gasoline), possibly because it absorbs other sources like

shipping and nucleation, which are better separated in PMCAMXx-UF. This 1s evident in the
size distributions and diurnal profiles of Traffic-1 in PMF.

PMF overestimates the total traffic (traffic-1 and mixed traffic) contribution to Ny,
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