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Name of research institute or organization: 
Laboratory of Atmospheric Chemistry, Paul Scherrer Institute, 
CH-5232 Villigen PSI, Switzerland 
 
Title of project: 
The Global Atmosphere Watch Aerosol Program at Jungfraujoch 
 
Part of this programme: 
GAW, ACTRIS 
 
Project leader and team: 
Prof. Dr. Urs Baltensperger, project leader 
Dr. Martin Gysel, co-leader 
Dr. Nicolas Bukowiecki, Dr. Erik Herrmann*, Dr. Julia Schmale, Dr. Emanuel Hammer, 
Piotr Kupiszewski, Ghislain Motos, Günther Wehrle  
Dr. Martine Collaud Coen (MeteoSwiss, Payerne) 
* reporting author  
 
Project description: 
Airborne aerosols affect our climate primarily by influencing the atmospheric energy budget 
through direct and indirect effects. Direct effects refer to the scattering and absorption of 
radiation and their influence on the planetary albedo and the climate system. Indirect effects 
refer to the increase in available cloud condensation nuclei (CCN) due to an increase in 
anthropogenic aerosol concentration. This leads to an increase in cloud droplet number 
concentration and a decrease in cloud droplet effective radius, when the cloud liquid water 
content (LWC) remains constant. The resulting cloud droplet spectrum leads to reduced 
precipitation and increased cloud lifetime. The overall result in the global atmosphere would 
be an increase in cloud albedo which cools the Earth’s climate. Despite the uncertainty it is 
believed that in regions with high anthropogenic aerosol concentrations, aerosol forcing may 
be of the same magnitude but opposite in sign compared to the combined effect of all 
greenhouse gases.  
 

 
Figure 1. Time series of the total aerosol scattering coefficient as an example of the long-
term measurements at Jungfraujoch.  
 
The Global Atmosphere Watch (GAW) program is an activity overseen by the World 
Meteorological Organization (WMO). It is the goal of GAW to ensure long-term 
measurements in order to detect trends and to develop an understanding of these trends. With 
respect to aerosols the objective of GAW is to determine the spatio-temporal distribution of 
aerosol properties related to climate forcing and air quality up to multi-decadal time scales. 
Since the atmospheric residence time of aerosol particles is relatively short, a large number of 
measuring stations are needed. The GAW monitoring network consists of 29 global 
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(including the Jungfraujoch site) and about 300 regional stations. While global stations are 
expected to measure as many of the key variables as possible, the regional stations generally 
carry out a smaller set of observations. 

The Jungfraujoch aerosol program is among the most complete ones worldwide. By the end 
of 2014 it has reached 20 years of continuous measurements for part of the instruments (see 
Figure 1). Since December 2011, the aerosol program at Jungfraujoch is also part of the 
ACTRIS (Aerosols, Clouds, and Trace gases Research Infra Structure) network. 

Table 1 shows the current GAW instrumentation that is continuously running at Jungfraujoch. 
For these measurements, ambient air is sampled via a heated inlet (25°C), designed to prevent 
ice build-up and to evaporate cloud particles at an early stage, ensuring that the cloud 
condensation nuclei and/or ice nuclei are also sampled. This inlet is called the total inlet.  

Since 2013, online data from Jungfraujoch are presented on a public information screen at 
PSI. On the internet, monitoring data can be viewed at these addresses: 
http://aerosolforschung.web.psi.ch/onlinedata or 
https://gawrtl.psi.ch  

In October 2014, an aethalometer (AE-33) and a condensation particle counter (TSI 3775) 
were installed at the Jungfrau East Ridge station (3705 m a.s.l., former Swisscom station), to 
measure aerosol microphysical properties. These measurements will be compared to those 
performed at the Sphinx Laboratory with a similar setup, to determine the impact of local 
pollution at Jungfraujoch and to investigate the small-scale spatial variability of aerosol 
parameters (Picture 1 & Figure 2). 

 

 
 
Picture 1. Setup of the instruments at the former Swisscom station at the Jungfrau East 
Ridge. 
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Table 1. Current GAW aerosol instrumentation at Jungfraujoch. 

Instrument Measured parameter 

CPC (TSI 3010 or 3772) Particle number density (particle 
diameter Dp>10 nm) 

Nephelometers (TSI 3563 & Ecotech 
Aurora 3000) 

Scattering coefficient at three 
wavelengths 

Aethalometers (AE-31 & AE-33) Absorption coefficient at seven 
wavelengths; equivalent black carbon 
(BC) concentration 

MAAP Absorption coefficient at one 
wavelength; equivalent black carbon 
(BC) concentration 

Filter packs Aerosol major ionic composition (PM1 
and TSP) 

Betameter and HiVol1) Aerosol mass, PM1 and TSP1) 

SMPS, OPC Particle number size distribution, 
Dp = 20 - 22’500 nm 

CCNC Number concentration of cloud 
condensation nuclei 

   1) measured by EMPA 

 

 
Figure 2. First data on total particle number concentration at the Jungfrau East Ridge and 
comparison to the respective observations at the Sphinx. 
 
 
The CLACE 2013 and 2014 campaigns: first tests with the new ice selective inlet (ISI) 

Previous research has found that cloud radiative properties strongly depend on the cloud ice 
mass fraction, which is influenced by the abundance of ice nuclei (IN). Increased IN 
concentrations are also thought to enhance precipitation, thus causing a decrease in cloud 
lifetime and cloud cover, resulting in a warming of the atmosphere. Burning questions in this 
context are: 

• Which aerosol particles act as IN in our atmosphere?  
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• By which detailed mechanisms do atmospheric aerosols contribute to the formation 
of ice? 

To answer these questions, a new ice selective inlet (ISI) for the measurement of cloud 
droplets and ice crystals has been developed at PSI and tested at Jungfraujoch. The inlet 
represents a novel tool for the in-situ investigation of clouds and delivers information that is 
not available by means of any other existing inlet. The first field deployment of the inlet took 
place as part of the Cloud and Aerosol Characterization Experiment (CLACE) during January 
and February of 2013 at the High Alpine Research Station Jungfraujoch, with a second 
campaign (CLACE 2014) during the winter of 2014. Both campaigns were conducted 
together with a number of international collaborators and focused on investigating the 
properties of ice nucleating particles in mixed-phase clouds and cloud microphysical 
characteristics. 

 
 
Figure 3. Air temperature, liquid water content (LWC) and particle number size distributions 
measured by OPSSs upstream (blue) and downstream (green) of the droplet evaporation unit 
in a mixed-phase cloud during CLACE 2013. The lowermost panel shows the averaged size 
distributions over the case study period, together with a description of the processes shaping 
the distributions (Source: Kupiszewski et al., AMTD, 2014). 
 
The two campaigns allowed for verification of the working principle of the ISI. 
Measurements of hydrometeor size distributions (a case study from CLACE 2013 is shown in 
Figure 3) using optical particle size spectrometers above and below the droplet evaporation 
tube (which is designed to evaporate droplets in the sample flow while leaving the ice crystals 
intact) show that droplets are removed very efficiently. However, it was found that ice 
crystals are partially sublimated during transport through the inlet. While this is a hindrance 
for analysis of ice crystal properties, it does not pose an issue for characterising the properties 
of ice residuals contained within the crystals. 

Following the testing of the ISI and successful data collection, analysis of the physical and 
chemical properties of ice residuals (IR) measured during the CLACE campaigns is ongoing. 
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Thus far, the ice residuals have been found to predominantly contain minerals, carbonaceous 
material and metals. However, the composition shows high variability between the measured 
cloud events. Furthermore, based on measurements using a state-of-the-art waveband 
integrated bioaerosol sensor (WIBS-4), enrichment of fluorescent particles, potentially of 
biological origin, has been found during a Saharan Dust Event measured during CLACE 
2014. Further analysis will focus on establishing the physical properties of IR, as well as on 
clarifying the potential contribution of Black Carbon to ice nucleation in the free-tropospheric 
mixed phase clouds. 
 
 
Key words: 
Atmospheric aerosol particles, aerosol climatic effects, radiative forcing, light scattering, 
cloud condensation nuclei, hygroscopic growth, CCN concentration, aerosol size distribution, 
remote sensing of aerosol optical properties 
 
Internet data bases: 
http://www.psi.ch/lac  
http://aerosolforschung.web.psi.ch  
https://gawrtl.psi.ch  
http://www.meteoschweiz.admin.ch/web/en/meteoswiss/international_affairs/GAW.html 
http://ebas.nilu.no/ 
http://www.actris.net/ 
 
Collaborating partners/networks: 
Dr. D. Ruffieux, MeteoSwiss, Payerne 
Prof. U. Lohmann, Prof. T. Peter, Institute for Atmospheric and Climate Science, ETH Zürich 
Dr. W. Eugster, Institute of Plant, Animal and Agroecosystem Sciences, ETH Zürich 
Dr. C. Hüglin, Dr. S. Henne, Dr. M. Steinbacher, and Dr. S. Reimann, EMPA, Dübendorf 
Prof. Dr. B. Grobéty, Universität Fribourg 
Dr. Julian Gröbner, Physikalisch-Meteorologisches Observatorium Davos, World Radiation 
Center (PMOD/WRC), Davos  
Dr. Franz Conen, Institut für Umweltgeowissenschaften, Universität Basel 
Prof. M. Leuenberger, Climate and Environmental Physics, University of Bern 
Prof. Dr. J. Fischer and Dr. T. Ruhtz, Freie Universität Berlin 
Dr. Martin Schnaiter, Institute of Meteorology and Climate Research, Karlsruhe Institute of 
Technology (KIT) Germany 
Prof. H. Burtscher, Dr. E. Weingartner, and Dr. M. Fierz, Institut für Aerosol- und 
Sensortechnik, Fachhochschule Nordwestschweiz, Windisch 
Dr. S. Mertes, Prof. A. Wiedensohler, Institut für Troposphärenforschung, Leipzig, Germany 
Dr. P. Laj, Laboratoire de Glaciologie et Géophysique de l'Environnement CNRS - 
Université J. Fourier, Grenoble, St Martin d'Hères Cedex, France 
Dr. A. Petzold, Institute of Atmospheric Physics, DLR Oberpfaffenhofen, Germany 
Prof. J. Curtius, Institut für Atmosphäre und Umwelt, Johann Wolfgang Goethe Universität 
Frankfurt am Main, Frankfurt, Germany 
Prof. H. Coe and Prof. T. Choularton, School of Earth, Atmospheric and Environmental 
Sciences (SEAES), University of Manchester, Manchester, England 
Dr. J. Schneider and Prof. S. Borrmann, University of Mainz, Particle Chemistry Department, 
Mainz, Germany 
Dr. U. Pöschl, Biogeochemistry Department, Max-Planck-Institut für Chemie, Mainz, 
Germany 
Prof. S. Weinbruch, Universität Darmstadt, Institut für Mineralogie, Darmstadt, Germany 
Dr. Katrijn Clemer, Dr. Michel Van Roozendael, Belgian Institute for Space Aeronomy 
Prof. M. Kulmala, Department of Physics, University of Helsinki, Helsinki, Finland 
Dr. T. Müller, Leibniz Institute for Tropospheric Research, Leipzig, Germany 
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G. Kassell and DR. M. Laborde, Ecotech Pty Ltd, Australia and AerosolConsultingML, 
Switzerland 
Dr. G. Roberts and Dr. T. Bourrianne, National Meteorological Research Center (CNRM-
GAME), Toulouse, France 
 
Scientific publications and public outreach 2014: 
Refereed journal articles and their internet access 
Beddows, D. C. S., M. Dall'Osto, R.M. Harrison, M. Kulmala, A. Asmi, A. Wiedensohler, P. Laj, A.M. Fjaeraa, 
K. Sellegri, W. Birmili, N. Bukowiecki, E. Weingartner, U. Baltensperger, V. Zdimal, N. Zikova, J.-P. Putaud, A. 
Marinoni, P. Tunved, H.-C. Hansson, M. Fiebig, N. Kivekäs, E. Swietlicki, H. Lihavainen, E. Asmi, V. Ulevicius, 
P.P. Aalto, N. Mihalopoulos, N. Kalivitis, I. Kalapov, G. Kiss, G. de Leeuw, B. Henzing, C. O'Dowd, S.G. 
Jennings, H. Flentje, F. Meinhardt, L. Ries, H.A.C. Denier van der Gon, and A.J.H. Visschedijk, Variations in 
tropospheric submicron particle size distributions across the European continent 2008–2009, Atmos. Chem. Phys., 
14, 4327-4348, doi:10.5194/acp-14-4327-2014, 2014.                                                                          
http://dx.doi.org/10.5194/acp-14-4327-2014 
Conen, F., S. Rodríguez, C. Hüglin, S. Henne, E. Herrmann, N. Bukowiecki, and C. Alewell, Atmospheric ice 
nuclei at the high-altitude observatory Jungfraujoch, Switzerland, Tellus B, accepted for publication. 
Hammer, E., N. Bukowiecki, M. Gysel, Z. Jurányi, C.R. Hoyle, R. Vogt, U. Baltensperger, and E. Weingartner, 
Investigation of the effective peak supersaturation for liquid-phase clouds at the high-alpine site Jungfraujoch, 
Switzerland (3580 m a.s.l.), Atmos. Chem. Phys., 14, 1123-1139, doi:10.5194/acp-14-1123-2014, 2014. 
http://dx.doi.org/10.5194/acp-14-1123-2014 
Hammer, E., N. Bukowiecki, B.P. Luo, U. Lohmann, C. Marcolli, E. Weingartner, U. Baltensperger, and C.R. 
Hoyle, Sensitivity estimations for cloud droplet formation in the vicinity of the high alpine research station 
Jungfraujoch (3580 m a.s.l.), Atmos. Chem. Phys. Discuss., 14, 25967-26002, doi:10.5194/acpd-14-25967-2014, 
2014. http://dx.doi.org/10.5194/acpd-14-25967-2014 
Ketterer, C., P. Zieger, N. Bukowiecki, M. Collaud Coen, O. Maier, D. Ruffieux, and E. Weingartner, 
Investigation of the planetary boundary layer in the Swiss alps using remote sensing and in situ measurements, 
Bound.-Lay. Meterol., 151, 317-334, doi: 10.1007/s10546-013-9897-8, 2014.                      
http://dx.doi.org/10.1007/s10546-013-9897-8 
Kupiszewski, P., E. Weingartner, P. Vochezer, A. Bigi, B. Rosati, M. Gysel, M. Schnaiter, and U. Baltensperger, 
The Ice Selective Inlet: a novel technique for exclusive extraction of pristine ice crystals in mixed-phase clouds, 
Atmos. Meas. Tech. Discuss., 7, 12481-12515, doi: 10.5194/amtd-7-12481-2014, 2014. 
http://dx.doi.org/10.5194/amtd-7-12481-2014 
Mann, G. W., K.S. Carslaw, C.L. Reddington, K.J. Pringle, M. Schulz, A. Asmi, D.V. Spracklen, D.A. Ridley, 
M.T. Woodhouse, L.A. Lee, K. Zhang, S.J. Ghan, R.C. Easter, X. Liu, P. Stier, Y.H. Lee, P.J. Adams, H. Tost, J. 
Lelieveld, S.E. Bauer, K. Tsigaridis, T.P.C. van Noije, A. Strunk, E. Vignati, N. Bellouin, M. Dalvi, C.E. Johnson, 
T. Bergman, H. Kokkola, K. von Salzen, F. Yu, G. Luo, A. Petzold, J. Heintzenberg, A. Clarke, J.A. Ogren, J. 
Gras, U. Baltensperger, U. Kaminski, S.G. Jennings, C.D. O'Dowd, R.M. Harrison, D.C.S. Beddows, M. Kulmala, 
Y. Viisanen, V. Ulevicius, N. Mihalopoulos, V. Zdimal, M. Fiebig, H.-C. Hansson, E. Swietlicki, and J. S. 
Henzing, Intercomparison and evaluation of global aerosol microphysical properties among AeroCom models of a 
range of complexity, Atmos. Chem. Phys., 14, 4679-4713, doi: 10.5194/acp-14-4679-2014, 2014. 
http://dx.doi.org/10.5194/acp-14-4679-2014 
Schenk, L. P., S. Mertes, U. Kästner, F. Frank, B. Nillius, U. Bundke, D. Rose, S. Schmidt, J. Schneider, A. 
Worringen, K. Kandler, N. Bukowiecki, M. Ebert, J. Curtius, and F. Stratmann, Characterization and first results 
of an ice nucleating particle measurement system based on counterflow virtual impactor technique, Atmos. Meas. 
Tech. Discuss., 7, 10585-10617, doi: 10.5194/amtd-7-10585-2014, 2014.                        
http://dx.doi.org/10.5194/amtd-7-10585-2014 
Schmidt, S., J. Schneider, T. Klimach, S. Mertes, L.P. Schenk, U. Kästner, F. Stratmann, J. Curtius, P. 
Kupiszewski, E. Weingartner, E. Hammer, P. Vochezer, M. Schnaiter, M. Ebert, A. Worringen, K. Kandler, S. 
Weinbruch, and S. Borrmann, In-situ single submicron particle composition analysis of ice residuals from 
mountain-top mixed-phase clouds in Central Europe, Atmos. Chem. Phys. Discuss., submitted, 2014. 
Worringen, A., K. Kandler, N. Benker, T. Dirsch, S. Weinbruch, S. Mertes, L. Schenk, U. Kästner, F. Frank, B. 
Nillius, U. Bundke, D. Rose, J. Curtius, P. Kupiszewski, E. Weingartner, J. Schneider, S. Schmidt, and M. Ebert, 
Single-particle characterization of ice-nucleating particles and ice particle residuals sampled by three different 
techniques, Atmos. Chem. Phys. Discuss., 14, 23027-23073, doi: 10.5194/acpd-14-23027-2014, 2014. 
http://dx.doi.org/10.5194/acpd-14-23027-2014 

Conference papers 
Andrews, E., J.A. Ogren, P. Bonasoni, A. Marinoni, E. Cuevas, S. Rodríguez, J.Y. Sun, U. Baltensperger, N. 
Bukowiecki, E. Herrmann, E. Weingartner, M. Collaud Coen, S. Sharma, A.M. Macdonald, W.R. Leaitch, N.-H. 
Lin, P. Laj, K. Sellegri, T. Arsov, I. Kalapov, G. Hallar, L. Ries, A. Jefferson, P.J. Sheridan, M. Bergin, B.L. 
Strellis, G. Valle, G. Torres, M. Andrade, F. Velarde, I. Moreno, A. Wiedensohler, R. Krejci, Temporal variability 
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of aerosol properties at high altitude sites – a lag-autocorrelation analysis, Symposium on Atmospheric Chemistry 
and Physics at Mountain Sites, Steamboat Springs, CO, USA, 2014. 
Baltensperger, U., Aerosol at the Jungfraujoch: Physical, chemical and optical properties, “Spawning the 
Atmosphere Measurements” Workshop, Bern, Switzerland, 2014. 
Bukowiecki, N., E. Hammer, E. Herrmann, P. Kupiszewski, C.R. Hoyle, J. Tröstl, G. Wehrle, M. Gysel, U. 
Baltensperger, and M. Collaud Coen, Long-term aerosol measurements and aerosol-cloud interaction studies at the 
high altitude research station Jungfraujoch (Switzerland), Symposium on Atmospheric Chemistry and Physics at 
Mountain Sites, Steamboat Springs, CO, USA, 2014. 
Collaud Coen, M., C. Praz, C. Ketterer, N. Bukowiecki, U. Baltensperger, and D. Ruffieux, Boundary layer height 
determination with remote-sensing instruments in complex alpine topography, Symposium on Atmospheric 
Chemistry and Physics at Mountain Sites, Steamboat Springs, CO, USA, 2014. 
Fröhlich, R., C.A. Belis, V. Crenn, F. Canonaco, J.G. Slowik, O. Favez, J. Sciare, A.S.H. Prévôt, and the 
ACTRIS-ACSM community, Organic source apportionment with the ACSM – SoFi tool and intercomparison, 
FAIRMODE technical meeting, Kjeller, Norway, 2014.  
Fröhlich, R., J.G. Slowik, A.S.H. Prévôt, U. Baltensperger, Year-round, on-line mass spectrometric PM1 
measurements at the high altitude station Jungfraujoch (CH), International Aerosol Conference, Busan, Republic 
of Korea, 2014. 
Fröhlich, R. and the ACTRIS-ACSM community, Organic source apportionment with the ACSM – SoFi tool and 
intercomparison, 15th Aerodyne AMS Users Meeting, Busan, Republic of Korea, 2014. 
Fröhlich, R. and the ACTRIS-ACSM community, Intercomparison of ME-2 organic source apportionment results 
from 15 individual, co-located aerosol mass spectrometers, ACTRIS ACSM meeting side-by-side with 15th 
EMEP Task Force on Measurements and Modelling (TFMM), Bologna, Italy, 2014.  
Fröhlich, R., V. Crenn, F. Canonaco, J.G. Slowik, O. Favez, W. Aas, M. Äijälä, B. Artiñano, C.A. Belis, M. 
Bressi, C. Carbone, E. Coz, P.L. Croteau, M.J. Cubison, J.K. Gietl, D.C. Green, L. Heikkinen, J.T.  Jayne, C.R. 
Lunder, M.C. Minguillón, G. Močnik, C.D. O’Dowd, J. Ovadnevaite, E. Petralia, I. Poulain, M. Priestman, V. 
Riffault, A. Ripoll, R. Sarda-Estève, A. Setyan, U. Baltensperger, J. Sciare, and A.S.H. Prévôt, Intercomparison of 
ME-2 source apportionment results from 15 co-located aerosol mass spectrometers from the ACTRIS-ACSM 
network, International Aerosol Conference, Busan, Republic of Korea, 2014. 
Fröhlich, R., V. Crenn, F. Canonaco, J.G. Slowik, O. Favez, W. Aas, M. Äijälä, B. Artiñano, C.A. Belis, M. 
Bressi, C. Carbone, E. Coz, P.L. Croteau, M.J. Cubison, J.K. Gietl, D.C. Green, L. Heikkinen, J.T.  Jayne, C.R. 
Lunder, M.C. Minguillón, G. Močnik, C.D. O’Dowd, J. Ovadnevaite, E. Petralia, I. Poulain, M. Priestman, V. 
Riffault, A. Ripoll, R. Sarda-Estève, A. Setyan, U. Baltensperger, J. Sciare, and A.S.H. Prévôt, Intercomparison of 
ME-2 source apportionment results from 15 co-located aerosol mass spectrometers from the ACTRIS-ACSM 
network, 4th ACTRIS General Meeting, Clermont-Ferrand, France, 2014. 
Gysel, M., P. Kupiszewski, E. Herrmann, M. Zanatta, R. Färber, C. Hoyle, E. Hammer, U. Baltensperger, P. 
Vochezer, E. Toprak, M. Schnaiter, S. Schmidt, S. Schneider, M.L. Krüger, S. Mertes, and E. Weingartner, 
Hunting the Particles That Act as Ice Nuclei in Mixed Phase Clouds, International Aerosol Conference, Busan, 
Korea, 2014. 
Hammer, E., C. Hoyle, N. Bukowiecki, Z. Jurányi, R. Vogt, E Herrmann, P. Kupiszewski, R. Färber, M. Gysel, G. 
Wehrle, E. Weingartner, and U. Baltensperger, Aerosol-cloud interaction in warm clouds, “Spawning the 
Atmosphere Measurements” Workshop, Bern, Switzerland, 2014. 
Herrmann, E., E. Weingartner, M. Gysel, N. Bukowiecki, E. Hammer, M. Collaud Coen, F. Conen, L. 
Vuilleumier, and U. Baltensperger, An aerosol climatology for the Jungfraujoch, Part 1: Criteria for cloud 
presence and boundary layer influence, European Geosciences Union General Assembly, Vienna, Austria, 2014. 
Herrmann, E., E. Weingartner, M. Gysel, N. Bukowiecki, E. Hammer, M. Collaud Coen, F. Conen, L. 
Vuilleumier, and U. Baltensperger, New criteria to describe air masses at the high alpine site Jungfraujoch, 
iLEAPS Science Conference, Nanjing, China, 2014. 
Kupiszewski, P., E. Weingartner, M. Gysel, E. Hammer, M. Zanatta, C. Hoyle, E. Herrmann, U. Baltensperger, P. 
Vochezer, M. Schnaiter, E. Toprak, and M. Krüger, Ice residual properties in free tropospheric mixed-phase 
clouds, 14th Conference on Cloud Physics, American Meteorological Society, Boston, USA, 2014. 
Kupiszewski, P., E. Weingartner, P. Vochezer, E. Hammer, M. Gysel, R. Färber, C. Fuchs, M. Schnaiter, U. 
Baltensperger, S. Schmidt, J. Schneider, A. Bigi, E. Toprak, C. Linke, and T. Klimach, Physical and chemical 
properties of ice residuals during the 2013 and 2014 CLACE campaigns, European Geosciences Union General 
Assembly, Vienna, Austria, 2014. 
Paramonov, M., V.-M. Kerminen, B. Sierau, and EUCAARI station representatives: A Synthesis of Cloud 
Condensation Nuclei Counter (CCNC) Measurements within the EUCAARI Network, International Aerosol 
Conference, Busan, Korea, 2014. 
Rose, D., S. Gunthe, Z. Jurányi, M. Gysel, G. Frank, J. Schneider, J. Curtius, and U. Pöschl, Measurements of 
cloud condensation nuclei (CCN) at the high-alpine site Jungfraujoch during CLACE-6 (2007), European 
Geosciences Union General Assembly, Vienna, Austria, 2014. 
Schmidt, S., J. Schneider, T. Klimach, S. Mertes, L. Schenk, U. Kästner, F. Stratmann, J. Curtius, P. Kupiszewski, 
E. Weingartner, E. Hammer, P. Vochezer, M. Schnaiter, and S. Borrmann, In-situ single particle composition 
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analysis of free tropospheric ice nuclei and ice residues in mixed-phase clouds during INUIT-JFJ 2013, European 
Geosciences Union General Assembly, Vienna, Austria, 2014. 
Vochezer, P., P. Kupiszewski, E. Weingartner, Z. Ulanowski, S. Mertes, A. Abdelmonem, and M. Schnaiter, 
Characterization of small cloud ice particles in mixed phase clouds, 14th Conference on Cloud Physics, American 
Meteorological Society, Boston, USA, 2014. 

Magazine and Newspapers articles 
“Experimente in der Wolke - wie Russ das Klima beeinflusst”, Regional Zeitung für den Bezirk Brugg, January 
30, 2014. 
“Sahara-Staub färbt Himmel rot”, 20 Minuten, April 4, 2014. 
http://www.20min.ch/schweiz/news/story/18366928 
“Eine Forschungsstation hoch über den Wolken”, Tierwelt, December 11, 2014. 
“Experimente in der Wolke - wie Russ das Klima beeinflusst”, Umwelttechnik Schweiz, Nr. 3, 2014. 

Radio and television 
“Russ-Messung auf dem Jungfraujoch”, SRF Tagesschau, January 19, 2014. 
http://www.srf.ch/player/tv/tagesschau/video/russ-messung-auf-dem-jungfraujoch?id=4f852cd2-4828-4566-88e0-
2c1be477a752 
http://www.srf.ch/player/tv/einstein/video/interview-von-monika-balmer-mit-martin-gysel-srf?id=bebc6dc6-180e-
4870-ae8b-8c28a76edd74 
“Der Wolkensauger auf dem Jungfraujoch”, Radio SRF 2, “Wissenschaftsmagazin“, June 7, 2014. 
http://www.srf.ch/wissen/technik/der-wolkensauger-auf-dem-jungfraujoch 
 
Address: 
Laboratory of Atmospheric Chemistry 
Paul Scherrer Institute (PSI) 
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