1. Motivation and research questions

Laboratory studies have demonstrated that microplastics (MPs) can act
as ice nuclei in the immersion freezing mode (Seifried et al., 2024;
Busse et al., 2024). Moreover, MPs have been detected in cloud water
at altitudes up to 3500 m asl (Wang et al., 2023), suggesting a potential
influence on cloud formation and properties. But to which extent?

Our goal is to assess the contribution of MPs to ice nuclei concentration
on a global scale. As a case study we use of road traffic-related
microplastics (tire wear particles (TWPs), brake wear particles (BWPs),
road marking particles (RMPs), and polymer modified bitumen plastics
(PMBPs)), since this type of emissions is considered the best
understood and likely is the largest primary source of MPs.

So, our research questions are:
1. What is the number concentration of road traffic-related MP
particles in the atmosphere?
2. To what extent do road traffic-related MP particles contribute
to the total INP concentration in mixed-phase and cirrus clouds?

1. We estimated the road traffic-related MP emissions from road traffic-related
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2. We developed the size distribution scenarios and estimated of airborne
fractions for each size.
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3. We simulated the atmospheric transport of MPs using a Lagrangian particle
dispersion model FLEXPART v11 to get annual mean of number concentrations.

4. We estimated the fractions of MPs that act as INPs (fr) and compared the
obtained values with existing estimates of total INP number concentrations in
mixed-phase and cirrus clouds to obtain relative contributions of MPs.
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o The highest concentrations are associated with the

highest road traffic density.

o MPs reach regions with low natural INPs (mineral dust or
bioaerosols) such as over the Southern Ocean and the
Arctic, and upper tropical troposphere.

o MPs account for up to about 40% ( ) of all ice nuclei in
some regions in tropics in MAX ( ) scenario in mixed-
phase clouds.

o MPs account for up to 7% (3%) of all ice nuclei in some

regions in tropical Pacific and up to 20% (
Antarctic in MAX ( ) scenario.

) over East

5. Key conclusions

MPs are dispersed throughout the troposphere and can reach
regions with low concentrations of natural ice nucleating
particles.

In such regions, the local contribution of MPs can be sufficient
enough to trigger heterogeneous nucleation of ice crystals in
mixed-phase or cirrus cloud.

Thus, MPs may be able to affect
cloud formation in some regions!

Hence, they may indirectly affect atmospheric and climate
processes.
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