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1. Project description 

The limited knowledge of aerosol-cloud interactions introduces 
large uncertainties when simulating the radiative forcing in climate 
models. The physical and optical properties, as well as the evolution 
of precipitation of a cloud heavily depends on the hydrometeor 
phase. One pathway to form ice crystals in the troposphere is via 
ice nucleating particles (INPs) which make up only a tiny fraction of 
all tropospheric aerosols. For accurate climate forecasts and 
projections, the parametrization of cloud processes and 
information such as the concentrations of INPs are needed. 
Presently, no automated INP counter is available and the data 
acquisition still requires a human operator. 

To address this restriction, we developed a fully automated online 
ice nucleation particle counter, through an adaptation of an 
existing custom-built instrument, the Horizontal Ice Nucleation 
Chamber (HINC), called HINC-Auto (Brunner and Kanji, 2020). HINC-
Auto was deployed in February 2020 at the High Altitude Research 
Station Jungfraujoch (JFJ). The measured data is available in near 
real-time on the PSI aerosol website. 

In the second phase of the project, the measurements of HINC-Auto 
will be used to investigate three specific research questions: 

I. What is the diurnal and seasonal variability of INP 
concentrations at the JFJ? 

II. How do anthropogenic aerosols influence the INP 
concentrations in the troposphere? 

III. What is the seasonal frequency and contribution of 
Saharan dust to the INP concentrations at the JFJ? 

These research questions arose during previous studies as they are 
important in understanding the connection between INPs and ice 
formation within clouds. However, the missing availability of a 
monitoring INP counter resulted in a case study analysis with too 
little data to conclusively address these questions. HINC-Auto is the 
first online INP counter to measure continuously for more than 45 

days. In fact, the 11-month of continuous INP data measured in 
2020 at the JFJ look very promising to allow a robust response to 
the stated research questions. 

We will publish the findings in two manuscripts in 2021. The first 
manuscript will discuss the influence of Saharan Dust on the free 
tropospheric INP concentration and present evidence on how 
remote sensing can be used to deduce atmospheric pathways of 
INPs. The manuscript is currently in preparation. The second 
manuscript will shed light upon the diurnal and seasonal variability 
of INP concentrations at the JFJ. Both these research questions can 
only be answered because of the long-term monitoring of INP 
concentrations now installed and fully running at JFJ. Meanwhile, 
we aim to continue the INP measurements with HINC-Auto at the 
JFJ to study seasonal pattern. 
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Scientific publications and public outreach 2020 

Refereed journal articles and their internet access 
Brunner, C. and Z.A. Kanji, Continuous online-monitoring of Ice Nucleating 
Particles: development of the automated Horizontal Ice Nucleation 
Chamber (HINC-Auto), Atmos. Meas. Tech. Discuss. [preprint], 
https://doi.org/10.5194/amt-2020-306, in press, 2020. 
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Conference papers 
Brunner, C. and Z. A. Kanji, A new instrument for continuous monitoring of 
ice nucleating particles, 5th Virtual Alpine Observatory Symposium, Bern, 
Switzerland, February 4-6, 2020.  

Brunner, C. and Z. A. Kanji, A new instrument for continuous monitoring of 
ice nucleating particles, European Aerosol Conference, Aachen, Germany, 
August 31 – September 4, 2020 (virtual conference due to CoViD-19). 

Lacher, L., H. Clemen, X. Chen, S. Mertes, D. Weber, J. Schrod, M. Gysel-
Beer, M. Steinbacher, A. Zipori, J. Schneider and Z. A. Kanji, A strudy on the 
relaritonship between ice activity, chemical composition and long-range 
transport of aerosol particles measured at the Jungfraujoch Station, 
European Aerosol Conference, Aachen, Germany, August 31 – September 
4, 2020 (virtual conference due to CoViD-19). 

Brunner, C. and Z. A. Kanji, New insights from continuous omintring of ice 
nucleating particles in the Swiss Alps, American Geophysical Union Fall 
Meeting 2020, December 1-17, 2020, (virtual conference due to CoViD-
19). 
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