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Pollens and biological ice nucleation

Biological IN (Hoose and Möhler 2012; Pummer et al. 2012)
Form of heterogeneous ice nucleation

Efficient: nucleation at high temperatures (T > −20 ◦C)

Ineffective: not considered in modelling
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Pollens and biological ice nucleation

Pollens (Zhou 2014)
biological ice nuclei

Emitted by plants in a means of reproduction

Large in size (D ≥ 20 µm)→ ineffective IN
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Pollens and biological ice nucleation

SubPollen Particles (O’Sullivan et al. 2015; Steiner et al. 2015)
Material inside the pollens

Humidity can trigger pollen bursting→ SPP emission

SPP: similar IN-efficiency, smaller and higher numbers
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Objectives

Effects of SPPs on biological ice nucleation

Quantify SPP-effects on ice nucleation
processes in clouds

Pollens and biological ice nucleation Model configuration Results Summary

3/11



Objectives

Effects of SPPs on biological ice nucleation

Quantify SPP-effects on ice nucleation
processes in clouds

Pollens and biological ice nucleation Model configuration Results Summary

3/11



Objectives

Effects of SPPs on biological ice nucleation

Quantify SPP-effects on ice nucleation
processes in clouds

Pollens and biological ice nucleation Model configuration Results Summary

3/11



Model configuration

LAM-Simulation
Model area: Europe

Grid: R2B09 (approx. 5 km)

Simulating 10 days

Time step: 10 s

Ice nucleation
Phillips et al. (2013)

SPP as biological particles

Simple mineral dust
background (106 kg−1)
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Horizontal distribution in 4000 m
Pollen SPP
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Ice particle number density ni - control

Without biological ice nucleation

Mode at high values of ni
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Ice particle number density ni - control

Without biological ice nucleation

Mode at high values of ni
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Ice particle number density ni - experiment

With biological ice nucleation

Mode at high values of ni

Mode at lower values of ni
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Ice particle number density ni - experiment

With biological ice nucleation

Mode at high values of ni
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Ice particle number density ni - experiment

With biological ice nucleation

Mode at high values of ni
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Ice particle number density ni - difference

Strong signal at lower ni

Increase in ni

weak signal at high ni

Decrease in ni
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Ice particle number density ni - profile

Increase in ni at warmer layers

Decrease in ni at colder layers

Effect on cloud droplets?
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Cloud droplet number density nc - profile

Reduction in altitudes between
2000 and 7000 m

−35% in about 4000 m
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Tracked 2D-histograms - with bio. IN
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