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The purpose of this project is to continuously monitor the influence of the planetary boundary
layer on air masses at Jungfraujoch. It is achieved through high-precision measurements of
radon, which is a direct indicator of recent land contact. Our radon measurements support the
interpretation of other atmospheric observations at the station. Here we show an example of
its usefulness in the context of our second project at Jungfraujoch, which is about ice
nucleating particles (INPs) active at moderate supercooling (e.g. at -8 °C or warmer, INP-8).
Previous studies have shown that rainfall events drive the aerosolisation of biological INPs
from vegetated land surfaces into the first tens of metres of the planetary boundary layer (e.g.
Conen et al., 2017; https://doi.org/10.5194/acp-17-11065-2017). However, it is at much
greater height that biological INPs catalyse ice formation in clouds and trigger precipitation.
A possible link between rainfall on vegetated land and the concentration of INPs at cloud
height can be investigated at Jungfraujoch, but not by measuring INPs alone. An enhanced
concentration of INPs at that height on a particular day can equally well result from a greater
influence of boundary layer air.
Our observations so far show little correlation between INP-8 and radon for days not preceded
by a day with substantial rainfall in larger parts of Switzerland (white dots in Figure 1).
However, it looks like the upper bound of INP-8 on such days increases with the influence of
boundary layer air (i.e. larger radon values). Ten days in our record were preceded by at least
one day with abundant rainfall in larger parts of Switzerland (pink dots in Figure 1). On about
half of these days INP-8 concentrations were above the upper bound of INP-8 concentrations
observed on other days with similar boundary layer influence. Thanks to the combination of
INP-8 measurements with radon data we can conclude that rainfall-driven increases of INP-8
concentration do sometimes extend to a height where INP-8 can affect moderately
supercooled clouds.
Open access to daily updated data from this project is provided through our website
(http://radon.unibas.ch/) since the beginning of the measurements. In addition, raw data is
now also processed at the Laboratoire des Sciences du Climat et de l'Environnement, Gif sur
Yvette, according to the same protocol as data from similar instruments within ICOS-RI and
made available through this channel (https://www.icos-ri.eu/).
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Figure 1. Concentration of INP-8 versus radon-222 (24-hour samples, starting midnight).
Samples were collected at Jungfraujoch during two periods in spring and summer 2016
(21.05.-15.06. and 01.08.-21.08). Radon values are averages of fourty-eight 30-min counting
intervals. INP-8 were determined on sections of quartz-fibre filters used to gravimetrically
determine PM10 loads and were generously provided by NABEL (Empa/BAFU). Different
colours indicate values observed on days either preceded (pink) or not preceded (white) by a
day with substantial rainfall in larger parts of Switzerland. The allocation to either category
was based on the text of the monthly climate reports of MeteoSwiss
(http://www.meteoswiss.admin.ch/home/climate/present-day/climate-reports.html).
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Departement Umweltwissenschaften
Universität Basel
Bernoullistrasse 30
CH-4056 Basel
Contacts:

Dr. Franz Conen
Tel.: +41 61 207 0481
Fax: +41 61 207 0479
e-mail: franz.conen@unibas.ch
URL: https://umweltgeo.unibas.ch/team-geosciences/dr-franz-conen/
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