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During a field campaign in Davos 2019 ambient aerosol was collected and tested for its ice nucleation abilities. It was
observed that during sunny days there is an increase of INP determined to be of biological origin. It could be shown
that Coriolis µ is an appropriate tool to collect ambient aerosol preserving the ice nucleation abilities of biological INP.

• Coriolis µ
• Ultra-pure water (Molecular Biology Reagent, Sigma-Aldrich W4502)

• Droplet Ice Nucleation Counter Zurich (DRINCZ, David et al. 2019)

Clouds play an important role in the Earth’s radiative budget as they reflect incoming solar radiation from the sun and trap outgoing
heat in the Earth’s atmosphere depending on the cloud height, composition and temperature. The magnitude of these two impacts are
a function of cloud phase (ice crystals or liquid droplets, collectively called hydrometeors) and size of the hydrometeors. Between -38°C
and 0 °C clouds can feature both ice crystals and super-cooled water droplets which undergo different physical processes changing
their size, their phase and the radiative (reflective and absorptive) properties of the whole cloud. In this temperature regime, ice crystals
can only form on Ice Nucleating Particles (INPs), which are tiny particles suspended in the atmosphere and act as centers for the ice
crystals or cloud droplet to form upon. Unlike other aerosol particles (e.g. mineral dust, aged soot particles) particles of biological origin,
e.g. fragments coming from pollen, bacteria or fungal spores can mediate ice crystal formation already at higher temperatures of -10 to
-5 °C. These temperatures are often encountered in clouds over orographic terrain, where predictions of clouds and precipitation still
challenge state-of-the-art weather models. This is also owed to the sparse knowledge of the distribution of biological INPs.
During a field measurement campaign called RACLETS (Role of Aerosol and Clouds Enhanced by Topography on Snow) in February –
March 2019 in Davos, INP measurements were conducted to improve the understanding of INPs over orographic terrain.

The hypothesis of a lower INP concentration at the
mountain top site was validated by comparing the
overall INP concentrations at the valley and
mountain sites. In addition, it was observed that
after midday (12:00 – 14:00) there was an increase
in INP concentration at -8 °C (see Fig. 2). At this
temperature only particles of biological origin are
thought to be active for inducing freezing of cloud
droplets.
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Figure 2. Concentrations of INP active at -8 °C and -12 °C for the time intervals
noon (12:00 – 14:00) and other times of theday (14:00 – 12:00).

Figure 1. Coriolis µ attached to the heated inlet line (coming from the upper right)
via a hand valveand a splitter for other instruments.
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Ambient aerosol was collected in 15 ml of ultra-pure water
using the Coriolis µ (300 L/min, 20 minutes) connected to a
heated inlet (see Fig. 1). Water was refilled to 15 mL after 10
minutes of sampling to ensure a constant water level in the
sampling cones (Fig. 1). Subsequently half the sample was
immediately analyzed for INP concentration using the drop-
freezing apparatus DRINCZ (David et al. 2019).
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