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()= Changing the world: Net-zero target
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(== Take-home messages

* A changing world — changing the world: Nanoparticle sources, emissions,
processes will be highly influenced by climate change and air quality mitigation
strategies in the near future

e Important to improve analytical tools, models, knowledge
* Natural emissions will likely become more important

* Non-exhaust emissions will likely become more important
* Alternative fuels will become more important

* Secondary formation processes?

e Effects on health?
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()= New particle formation over Amazonia
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(15 Observations of nanoparticles and precursors in
free tropospheric air from Amazonia
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(I{}» NPF in the upper troposphere can be simulated
in the CLOUD chamber at CERN

Wang et al., Nature, 2022

Enhancement ratio

* Much more particles formed in upper troposphere via previously unaccounted
mechanism (HNO3;—H,SO,—NH,)
* Particles affect climate because they act as cloud seeds Page 6
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(15 Future changes in biogenic and anthropogenic
nanoparticle precursors: Effect on number
concentrations
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(-I-{}» Back to Bolivia: Air masses were also arriving
from the city of La Paz — El Alto

Monthly dian size distri
(median rBC mass conc. in ug m~?)

4 —— Central La Paz site (0.14)
—— El Alto urban background site (1.2)

Chacaltaya mountaintop site (0.1)
Boundary layer influenced conditions

Interquartile ranges

dM;sc, norm. ldlogDygc [unitless]

Mass concentration (ug m-3)

Normalized mass size distributions of BC cores

rBC core diameter, D g¢c [nm]

00:00 06:00 12:00 18:00
Local time Bianchi et al., BAMS, 2022 Page 8



PAUL SCHERRER INSTITUT

La Paz type 1 (this study) -

Po Valley, IT (described in Pileci et al., 2021) -
Los Angeles, USA (Metcalf et al., 2012) -
London, UK (Liu et al., 2014)

Toronto, CA (Liggio et al., 2012)

Fontana, USA (Cappa et al., 2019)

Paris, FR (Laborde et al., (2013) -

Resarch Triangle Park, USA (Holder et al., 2014) —
Fresno, USA (Cappa et al., 2019)

Tokyo, JP (Kondo et al., 2011)

La Paz type 2 (this study) -

CHC mountain (this study) -

Texas, USA (Schwarz et al., 2008) -

Beijing, CN (Wu et al., 2021) -

El Alto (this study) -

Shanghai, CN (Gong et al., 2016) -

Modini et al., in prep.
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(I={}» No oxidants at night: What is responsible for
nocturnal nanoparticle growth in Delhi?
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(HJ» Organic compounds grow particles
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«({}» What compounds? Biomass burning vapors
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Number of fires affecting Delhi

Delhi

BS Impact of agricultural/wild fires on air quality in

3-days backward plumes passing over intensive fires in northwest India
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Sources of nanoparticles in Europe
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()= Fossil fuels and air quality in Europe

* Coal is widely used as a fuel, globally but
also in Europe
* What are the consequences for air quality?

Practical example:
Winter Krakow, Poland: ban of solid-fuel use

Before ban: Almost half of organic aerosol from
residential coal combustion!

other
B Coal combustion POA

Bl SOA from fossil fuel

Casotto et al., Sci. Tot. Env., 2022
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(={}» What will happen to road traffic?

Non-exhaust emissions will dominate road traffic emissions in near future

Tire wear particle emission experiment

( . Vi . - - .
Slow motion - Courtesy Vilhelm Malmborg, Lund University
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(={J=» Brake emissions

* Low metallic brake pin, pin-on-
disc ( particles <300 nm)

Courtesy Vilhelm Malmborg, Lund University
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(== Aviation plumes

Sampled direct aircraft emissions
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(={}=» Biogas as a way forward: tracking down
contaminants

COSYMA Biogas Plant
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(-FF{}» Are all particle types equally harmful to human
@ealth?
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Air quality model
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Hg/m?3

e Organic aerosol contributes
~50% to particulate matter

=

Improved source understanding of organic
aeI'OSOl in Milan() measured organic aerosol sources
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Relative contribution

=

Aerosol health effects: Oxidative potential of

individual particle components
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(== Take-home messages

* A changing world — changing the world: Nanoparticle sources, emissions,
processes will be highly influenced by climate change and air quality mitigation
strategies in the near future

e Important to improve analytical tools, models, knowledge
* Natural emissions will likely become more important

* Non-exhaust emissions will likely become more important
* Alternative fuels will become more important

* Secondary formation processes?

e Effects on health?
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()= Wir schaffen Wissen — heute fiir morgen
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