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Report of the Director  
 
Again the warmest year! The year 2016 was the highest on the instrumental record according 
to several agencies including NASA, NOAA and Met Office in UK. This means that the last 
three years 2016, 2015, and 2014 are ranked first, second and third warmest year on record. 
The mean annual temperature in 2016 was again higher than the average of the years 1981 – 
2010, by 0.8 °C at Jungfraujoch. Particularly warm was the winter 2015/2016.  

I was especially happy about the fact that Jungfraujoch was heavily cited in the media not 
only due to its touristic attraction but also through extraordinary research results that have 
been published in a concerted action in the most prestigious science journals Nature and 
Science. What an achievement, congratulations to all contributors!  

At Gornergrat the Stellarium project is moving forward in big steps. The interest from the 
public is steadily growing. Yet, further work needs to be done regarding the pedagogical 
activities.  

The Foundation HFSJG 
In 2016, no Board meeting was held as according to the Foundation’s by-laws such a meeting 
is required only every second year. The activity report and the statement of accounts for the 
year 2015 have been approved by the Board Members and the HFSJG administration was 
given discharge.  

Prof. Dr. Silvio Decurtins took over the presidency from Prof. Dr. Erwin Flückiger by March 
1, 2016.  

 
Figure 1. Prof. Dr. Silvio Decurtins, the new president of the HFSJG together with Larissa 
Lacher, PhD student at ETHZ and Ellen Gute, University of Toronto, Canada during the 
CLACE campaign 2017. 

The Jungfraujoch Commission of the Swiss Academy of Sciences (SKHFJ) held the annual 
meeting on June 3, 2016 at the House of Sciences, Bern. The "Prix de Quervain" is 
announced annually, alternately for research activities related to polar regions or high altitude 
research. In 2017, the prize will again be awarded in the field of high altitude research. The 
commission is also active for the Foundation “Schweizer Jugend forscht” by offering a prize 
to visit the research facility of the HFSJG (Figure 2).  

The annual HFSJG user meeting took place at the Hotel Kreuz at Bern on May 13, 2016. 
Discussions related to ongoing projects at Jungfraujoch and Gornergrat were focussed on 
ICOS and ACTRIS, both are European infrastructures in which Jungfraujoch acts as a 
research site. Furthermore, research space at the East Ridge of the Jungfrau has now been 
approved and is officially secured in the long-term. Finally, the new HFSJG president, Prof.  
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Figure 2. Prof. Dr. Heinz Gäggeler, president of the Jungfraujoch Commission of the 
SCNAT, and four winners of the ‘Schweizer Jugend forscht’ competition 2016 spent two days 
at the research station at Jungfraujoch (from left to right: Heinz Gäggeler, Johannes 
Schwenke, Timo Kofmehl, Vania Vicenzi, Gianluca Giuliani). 

Dr. Silvio Decurtins, presented his view on the HFSJG strategy based on the White paper: 
“The new president and the new White Paper: Research at Jungfraujoch 2015-2050”. 

In 2016, we completely reorganized our Web portal. This work was done by Dr. Rolf 
Bütikofer and Mrs. Claudine Frieden, both HFJSG employees. Visit the site and explore it! 

The Jungfrau Railway is the new owner of the East Ridge, the former Swisscom station. The 
contract between the Canton of Bern and the Jungfrau Railway guarantees an allocated area 
of 120 m2 for science purposes. Both former contracts that we had with the Swisscom 
Broadcast AG and the armasuisse were taken over by the Jungfrau Railway. This is a major 
achievement which will allow us to go ahead with minimizing our space problems that have 
been mentioned in the White Paper. I would like to thank all of you, who contributed to this 
extension. 

The HFSJG has a new architect team. We welcome Stefan Wolf and Marcel Knecht from the 
ateliermarti architekten ag (Figure 3). During 2016, they took over the tasks from Hans Boss 
our former architect. The first project they were involved in was the renewal of the fresh and 
waste water lines as documented in Figure 4. 

We sadly took notice of the decease of one of our former custodians, Mrs Susanne Jenni-
Peter, on January 28, 2017. Together with her husband Kurt Jenni she has worked for the 
HFSJG at Jungfraujoch between April 2000 and August 2003. Dr. Bruno Durrer, our medical 
consultant for the Research Station Jungfraujoch, passed away unexpectedly during his 
holiday in December 2016. 

The High Altitude Research Station Jungfraujoch 
We are happy that once again the High Altitude Research Station Jungfraujoch was very 
attractive for researchers. In 2016, 36 (2015:37) research institutions were active at 
Jungfraujoch. About 25 of 53 (2015:48) research projects at Jungfraujoch are automated and 
remotely accessible by their corresponding institutions.  

http://www.hfsjg.ch/en/home/
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Figure 3. New architect team from ateliermarti architekten ag, Unterseen: Stefan Wolf (left) 
and Marcel Knecht (right). 

 

 
Figure 4. Renovation of the fresh and waste water lines as well as renewal of some of the 
toilets and bathrooms of the Research Station. 

Involvement in international programmes is essential for many of the above mentioned 
projects: The two programmes, Global Atmosphere Watch (GAW) and the Network of 
Detection of Atmospheric Composition Change (NDACC), can count on many projects 
conducted at Jungfraujoch. Of particular interest are the two European infrastructures ICOS 
(Integrated Carbon Observation System) and ACTRIS (Aerosols, Clouds, and Trace gases 
Research InfraStructure Network). ICOS became officially a European Research 
Infrastructure Consortium (ERIC) in late 2015, whereas ACTRIS is close to reach this step as 
well as being presently in the Preparatory Phase for an ERIC. In both networks Jungfraujoch 
is a central site. However, international embedment is not restricted to these networks but 
extends to a large variety of programmes, listed in Table 1.  

Last but not least, we have released a new Brochure about the Research Station Jungfraujoch. 
It can be downloaded from our new Webpage. It helps visualizing the interesting and wide 
research activities to a wider public.  

In 2016, projects with principal investigators from ten different countries as displayed in 
Figure 5 could be welcomed and hosted at Jungfraujoch. When taking collaborations into 
account, the number of countries involved increases to 14 as visible in Figure 6. All this 
information can also be retrieved from the newly designed HFSJG Webpage 
(http://www.hfsjg.ch/jungfraujoch/researchprojects/overview.php). 

http://www.hfsjg.ch/en/publications/on-the-top-booklet-about-research-at-jungfraujoch/
http://www.hfsjg.ch/jungfraujoch/researchprojects/overview.php
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From experience over the last decades, the number of working days is varying quite strongly 
from year to year. This is mainly due to the number of campaigns present during a year. In 
2016, only two short campaigns were held at Jungfraujoch, hence but 674 (720 in 2015) 
person-working days were counted. The importance of campaigns is visualised in Figure 7 
with the number of working days split into different categories. Half of the working days 
were spent by staff from Swiss institutions, followed by Belgium and Austrian organisations 
as seen in Figure 8.  

 
Figure 5. Number of research projects at the High Altitude Research Stations Jungfraujoch 
and Gornergrat in 2016 by country. 

 
Figure 6. Number of collaborations at the High Altitude Research Stations Jungfraujoch and 
Gornergrat in 2016. 
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Figure 7. Number of working days spent by scientists at the High Altitude Research Station 
Jungfraujoch during the past years. The number in 2016 was split up into four categories, i.e. 
medical campaigns (green), CLACE campaign (grey), atmospheric research (blue), others 
(purple). 

 

 
Figure 8. Percentage of person-working days in 2016 at the High Altitude Research Station 
Jungfraujoch per country. 

The research conducted at Jungfraujoch resulted in the following output in 2016:  

 41 refereed publications  
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Researchers active at Jungfraujoch presented once again their results at many national and 
international conferences in 2016 including:  
 
ICOS Science Conference, Helsinki, Finland, September 27-29, 2016; European Aerosol Conference EAC, Tours, 
France, September 04-09, 2016; EUREF-Symposium, San Sebastian, Spain, May 25-27, 2016; EGVAP 2016, 
EGVAP expert meeeting, Copenhagen, Denmark, December 6-7, 2016; European Aerosol Conference, Tours, 
France, September 4-9, 2016; European Geosciences Union General Assembly, Vienna, Austria, April 17-22, 
2016; The Swiss Society for Meteorology SGM, Zürich, Switzerland, June 3, 2016; AAAR 35th Annual 
Conference, Portland, Oregon, USA, October 17-21, 2016; International Conference on Clouds and Precipitation 
(ICCP) 2016, Manchester, UK, July 25-29, 2016; 32nd EU PVSEC, Munich, Germany, June 20-24, 2016; 
GeoTirol 2016, 192, Innsbruck, Austria, September 25-28, 2016; IG3IS side event at the annual WMO meeting, 
Geneva, Switzerland, June 16, 2016; AGU annual fall meeting, San Francisco, USA, December 12‒16, 2016; 
International Global Atmospheric Chemistry (IGAC) Project Science Conference, Breckenridge, Colorado, USA, 
September 26-30, 2016; WMO Headquarters, Geneva, Switzerland, December 5-7, 2016; GAW Expert meeting 
on Nitrogen Oxides, York, United Kingdom, April 12-13, 2016; Swiss Global Change Day, Bern, Switzerland, 
April 12, 2016; 3rd IEEE International Workshop on Metrology for Aerospace, Florence, Italy, June 22-23, 2016; 
Accelerator and Detector Physics Workshop, Istanbul, Turkey, May 31-June 3, 2016. 

The year 2016 will be well remembered since a coordinated action led to the publication of 
two Nature and one Science paper with News and Views in both journals on the same topic, 
i.e. aerosol research, displayed on the Science cover page (Figure 9). Congratulations to this 
achievement, this is indeed extraordinary. Yet, this success is not the only one, I was 
overwhelmed by this year’s achievements. I would like to highlight three investigations: (i) 
Ion-induced nucleation of pure biogenic particles; (ii) New particle formation in the free 
troposphere: A question of chemistry and timing and (iii) Reversal of global atmospheric 
ethane and propane trends largely due to US oil and natural gas production. 
 

 
Figure 9. Cover page of the Science magazine selected due to the coordinated actions to 
publish two studies in Nature and one in Science about major advances in aerosol research. 
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(i) Kirkby and co-workers have investigated the formation of aerosol particles in absence of 
sulfuric acid that was thought to be essential to initiate it. They presented evidence for the 
formation of aerosol particles from highly oxidized biogenic vapours in the absence of 
sulfuric acid in a large chamber under atmospheric conditions at CERN (Figure 10). The 
highly oxygenated molecules (HOMs) are produced by ozonolysis of α-pinene. We find that 
ions from Galactic cosmic rays increase the nucleation rate by one to two orders of magnitude 
compared with neutral nucleation. Our experimental findings are supported by quantum 
chemical calculations of the cluster binding energies of representative HOMs. Ion-induced 
nucleation of pure organic particles constitutes a potentially widespread source of aerosol 
particles in terrestrial environments with low sulfuric acid pollution. This information is 
important for the development of the future climate on Earth since around half of cloud 
condensation nuclei originate from nucleation of atmospheric vapours, globally. 

  
Figure 10. Pure biogenic nucleation rates versus HOM concentration (left) and experimental 
and atmospheric nucleation rates versus H2SO4 concentration (right). 
 
Kirkby, J., et al., , Ion-induced nucleation of pure biogenic particles, Nature, 533, 521-526, doi: 10.1038/nature17953, 2016. 
 
(ii) Bianchi F. and co-workers were successful to demonstrate that the production observed in 
the cloud chamber at CERN in absence of sulfuric acid also occurs in nature. They observed 
these processes with a specialized time of flight mass spectrometer produced by Tofwerk in 
Thun, Switzerland (Figure 11). New particle formation (NPF) is the source of over half of the 
atmosphere’s cloud condensation nuclei, thus influencing cloud properties and Earth’s energy 
balance. Unlike in the planetary boundary layer, few observations of NPF in the free 
troposphere exist. We provide observational evidence that at high altitudes, NPF occurs 
mainly through condensation of highly oxygenated molecules (HOMs), in addition to taking 
place through sulfuric acid–ammonia nucleation. Neutral nucleation is more than 10 times 
faster than ion-induced nucleation, and growth rates are size-dependent. NPF is restricted to a 
time window of 1 to 2 days after contact of the air masses with the planetary boundary layer; 
this is related to the time needed for oxidation of organic compounds to form HOMs. These 
findings require improved NPF parameterization in atmospheric models.  
Combining in situ observations and modelling results, we thus find that NPF in the free 
troposphere depends on the availability of highly oxidized organic species, providing 
confirmation for NPF pathways observed in recent laboratory experiments. The availability 
of these highly oxidized organic species in turn depends on previous surface contact of the air 
mass and appropriate time to process the precursors from the boundary layer on their way up. 
In short, chemistry and timing play the main roles. To properly represent nucleation in the 
free troposphere, future atmospheric models should take these factors into account. This 
highlights the importance of combined in-situ and laboratory studies. 
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Figure 11. Four representative situations observed at the JFJ. Shown are data from a sunny 
day with no nucleation (25 February, day 1), a cloudy day (26 February, day 2), a nucleation 
day with HOMs (27 February, day 3); and a nucleation day with H2SO4, NH3, and HOMs (2 
March, day 4) (h, hours). (A) Particle size distribution, (B) Size distributions of the positive 
and negative ions, (C) Global radiation, temperature, coagulation sink, and cloud coverage, 
(D) Concentrations of sulfuric acid (red) and HOMs (green) measured with the CI-APi-TOF, 
(E) Measurements of specific ions with the APi-TOF. 
 
Bianchi, F., et al., New particle formation in the free troposphere: A question of chemistry and timing, Science, 352, 6289, 1109-
1112, doi: 10.1126/science.aad5456, 2016. 
 
(iii) Helmig and co-workers trend analyses on non-methane hydrocarbons such as ethane 
shows a reversal which they mainly assigned to US oil and natural gas production (Figure 
12). This is based on their finding that the largest increases in ethane and the shorter-lived 
propane are seen over the central and eastern USA, with a spatial distribution that suggests 
North American oil and natural gas development as the primary source of increasing 
emissions. By including other co-emitted oil and natural gas non-methane hydrocarbons, we 
estimate a Northern Hemisphere total non-methane hydrocarbon yearly emission increase of 
1.2 (±0.8) Tg yr-1.These emissions are important since these gases act as precursors to 
tropospheric ozone and aerosols. 
Atmospheric chemical transport modelling suggests that these emissions could augment 
summertime mean surface ozone by several nanomoles per mole near oil and natural gas 
production regions. Methane/ethane oil and natural gas emission ratios could suggest a 
significant increase in associated methane emissions; however, this increase is inconsistent 
with observed leak rates in production regions and changes in methane’s global isotopic ratio.  
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Figure 12. Latitudinal distribution of ethane, propane, iso-butane, and n-butane. These 
representations of surface mole fractions were generated using weekly data from 37 to 39 
global background monitoring sites, altogether some 30,000 data points for each graph. Note 
that these plots are a representation of latitudinal averages of atmospheric mole fractions; 
therefore, they do not capture differences between continents at the same latitude.  
 
Helmig, D., et al., Reversal of global atmospheric ethane and propane trends largely due to US oil and natural gas production, 
Nature Geoscience, 9, 7, 490–495, doi:10.1038/ngeo2721, 2016.  
 
Additional scientific highlights were published in several peer-reviewed journals:  
- Bianchi, F. et al., New particle formation in the free troposphere: A question of chemistry and timing, Science, 352, 6289, 

1109-1112, doi: 10.1126/science.aad5456, 2016. http://dx.doi.org/10.1126/science.aad5456 
- Boose, Y., et al., Ice Nucleating Particle Measurements at 241 K during Winter Months at 3580 m MSL in the Swiss Alps, 

Journal of the Atmospheric Sciences, 73, 5, 2203-2228, doi: 10.1175/jas-d-15-0236.1, 2016. http://dx.doi.org/10.1175/JAS-
D-15-0236.1 

- Bukowiecki, N., et al., A review of more than 20 years of aerosol observation at the High Altitude Research Station 
Jungfraujoch, Switzerland (3580 m asl), Aerosol and Air Quality Research, 16, 3, 764-788, doi: 10.4209/aaqr.2015.05.0305, 
2016. http://dx.doi.org/10.4209/aaqr.2015.05.0305 

- Chambers, S.D., et al., Towards a universal “baseline” characterisation of air masses for high- and low-altitude observing 
stations using radon-222, Aerosol and Air Quality Research, 16, 3, 885-899, doi: 10.4209/aaqr.2015.06.0391, 2016. 
http://aaqr.org/VOL16_No3_March2016/33_AAQR-15-06-SIMtS-0391_885-899.pdf 

- Chipperfield, M. et al, Model sensitivity studies of the decrease in atmospheric carbon tetrachloride, Atmospheric Chemistry 
and Physics, 16, 24, 15741–15754, doi: 10.5194/acp-16-15741-2016, 2016. http://orbi.ulg.ac.be/handle/2268/201007 

- Crawford, I., et al., Observations of fluorescent aerosol-cloud interactions in the free troposphere at the High-Altitude 
Research Station Jungfraujoch, Atmos. Chem. Phys., 16, 4, 2273-2284, doi: 10.5194/acp-16-2273-2016, 2016. 
http://dx.doi.org/10.5194/acp-16-2273-2016 

- Farrington, R.J. et al., Comparing model and measured ice crystal concentrations in orographic clouds during the INUPIAQ 
campaign, Atmos. Chem. Phys., 16, 8, 4945-4966, doi: 10.5194/acp-16-4945-2016, 2016. http://www.atmos-chem-
phys.net/16/4945/2016/ 

- Franco, B. et al., Evaluating ethane and methane emissions associated with the development of oil and natural gas extraction 
in North America, Environmental Research Letters, 11, 4, 44010, doi: 10.1088/1748-9326/11/4/044010, 2016. 
http://orbi.ulg.ac.be/handle/2268/194574 

- Franco, B. et al., Diurnal cycle and multi-decadal trend of formaldehyde in the remote atmosphere near 46A degrees, 
Atmos. Chem. Phys., 16, 6, 4171-4189, doi: 10.5194/acp-16-4171-2016, 2016. http://www.atmos-chem-
phys.net/16/4171/2016/  

- Graziosi, F. et al., Emissions of carbon tetrachloride (CCl4) from Europe, Atmos. Chem. Phys., 16, 12849–12859, 
doi:10.5194/acp-16-12849-2016, 2016. http://www.atmos-chem-phys.net/16/12849/2016/ 

- Haberkorn, A. et al., Distributed snow and rock temperature modelling in steep rock walls using Alpine3D, The Cryosphere, 
doi: 10.5194/tc-2016-73, 2016. http://www.the-cryosphere-discuss.net/tc-2016-73/ 
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- Helmig, D. et al., Reversal of global atmospheric ethane and propane trends largely due to US oil and natural gas 
production, Nature Geoscience, 9, 7, 490–495, doi:10.1038/ngeo2721, 2016. http://orbi.ulg.ac.be/handle/2268/197079 

- Henne, S. et al., Validation of the Swiss methane emission inventory by atmospheric observations and inverse modelling, 
Atmospheric Chemistry and Physics, 16, 3683-3710, doi:10.5194/acp-16-3683-2016, 2016. http://www.atmos-chem-
phys.net/16/3683/2016/ 

- Hoyle, C.R. et al., Chemical and physical influences on aerosol activation in liquid clouds: a study based on observations 
from the Jungfraujoch, Switzerland, Atmos. Chem. Phys., 16, 6, 4043-4061, doi: 10.5194/acp-16-4043-2016, 2016. 
http://dx.doi.org/10.5194/acp-16-4043-2016 

- Kienast-Sjögren, E. et al., Climatological and radiative properties of midlatitude cirrus clouds derived by automatic 
evaluation of lidar measurements, Atmos. Chem. Phys., 16, 12, 7605-7621, doi: 10.5194/acp-16-7605-2016, 2016. 
http://www.atmos-chem-phys.net/16/7605/2016/ 

- Kirkby, J. et al., Ion-induced nucleation of pure biogenic particles, Nature, 533, 521-526, doi: 10.1038/nature17953, 2016. 
http://www.nature.com/nature/journal/v533/n7604/full/nature17953.html 

- Kupiszewski, P. et al., Ice residual properties in mixed-phase clouds at the high-alpine Jungfraujoch site, JGR – 
Atmospheres, 121, 20, 12343-12362, doi: 10.1002/2016jd024894, 2016. http://dx.doi.org/10.1002/2016JD024894 

- Lejeune, B. et al., Optimized approach to retrieve information on atmospheric carbonyl sulfide (OCS) above the 
Jungfraujoch station and change in its abundance since 1995, Journal of Quantitative Spectroscopy and Radiative Transfer, 
186, 81–95, doi: 10.1016/j.jqsrt.2016.06.001, 2016. http://orbi.ulg.ac.be/handle/2268/197817 

- Lohmann, U. et al., Persistence of orographic mixed-phase clouds, Geophysical Research Letters, 43, 19, 10512-10519, doi: 
10.1002/2016gl071036, 2016. http://onlinelibrary.wiley.com/doi/10.1002/2016GL071036/full 

- Mahieu, E. et al., Retrieval of HCFC-142b (CH3CClF2) from ground-based high-resolution infrared solar spectra: 
Atmospheric increase since 1989 and comparison with surface and satellite measurements, Journal of Quantitative 
Spectroscopy and Radiative Transfer, 186, 96–105, doi: 10.1016/j.jqsrt.2016.03.017, 2016. 
http://orbi.ulg.ac.be/handle/2268/195876 

- Pacione, R. et al., EPN Repro2: A reference GNSS tropospheric dataset over Europe, Special Issue: Advanced Global 
Navigation Satellite Systems tropospheric products for monitoring severe weather events and climate (GNSS4SWEC) 
(AMT/ACP/ANGEO inter-journal SI), Atmos. Meas. Tech., paper submitted and under discussion, 2016. 
http://editor.copernicus.org/AMT/my_manuscript_overview   

- Pommier, M. et al., HCOOH distributions from IASI for 2008–2014: comparison with ground-based FTIR measurements 
and a global chemistry-transport model, Atmospheric Chemistry and Physics, 16, 14, 8963–8981, doi: 10.5194/acp-16-
8963-2016, 2016. http://orbi.ulg.ac.be/handle/2268/194348 

- Ronsmans, G. et al., First characterization and validation of FORLI-HNO3 vertical profiles retrieved from IASI/Metop, 
Atmos. Meas. Tech., 9, 9, 4783-4801, doi: 10.5194/amt-9-4783-2016, 2016. http://www.atmos-meas-tech.net/9/4783/2016/ 

- Saugy, J.J. et al., Cycling Time Trial is more altered in hypobaric than normobaric hypoxia, Medicine and science in sports 
and exercise, 48, 4, 680-688, doi: 10.1249/mss.0000000000000810, 2016. https://www.ncbi.nlm.nih.gov/pubmed/26559447 

- Schibig, M.F. et al., Intercomparison of in situ NDIR and column FTIR measurements of CO2 at Jungfraujoch, Atmos. 
Chem. Phys., 16, 15, 9935-9949, doi: 10.5194/acp-16-9935-2016, 2016. http://www.atmos-chem-phys.net/16/9935/2016/ 

- Simmonds, P.G. et al., Global and regional emissions estimates of 1,1-difluoroethane (HFC-152a, CH3CHF2) from in situ 
and air archive observations, Atmos. Chem. Phys., 16, 365–382, doi:10.5194/acp-16-365-2016, 2016. http://www.atmos-
chem-phys.net/16/365/2016/ 

- Stopelli, E. et al., Predicting abundance and variability of ice nucleating particles in precipitation at the high-altitude 
observatory Jungfraujoch, Atmos. Chem. Phys., 16, 13, 8341-8351, doi: 10.5194/acp-16-8341-2016, 2016. 
http://dx.doi.org/10.5194/acp-16-8341-2016 

- Té, Y. et al., Seasonal variability of surface and column carbon monoxide over the megacity Paris, high-altitude 
Jungfraujoch and Southern Hemispheric Wollongong stations, Atmos. Chem. Phys., 16, 17, 10911-10925, doi: 10.5194/acp-
16-10911-2016, 2016. http://www.atmos-chem-phys.net/16/10911/2016/ 

- Tröstl, J. et al., Contribution of new particle formation to the total aerosol concentration at the high-altitude site 
Jungfraujoch (3580 masl, Switzerland), Journal of Geophysical Research – Atmospheres, 121, 19, 11692-11711, doi: 
10.1002/2015jd024637, 2016. http://dx.doi.org/10.1002/2015JD024637 

- Tröstl, J. et al., The role of low-volatility organic compounds in initial particle growth in the atmosphere, Nature, 533, 527-
533, doi: 10.1038/nature18271, 2016. http://www.nature.com/nature/journal/v533/n7604/full/nature18271.html 

- Vollmer, M.K. et al., Atmospheric histories and global emissions of halons H-1211 (CBrClF2), H-1301 (CBrF3), and H-
2402 (CBrF2CBrF2), J. Geophys. Res. Atmos., 121, 3663‒3686, doi:10.1002/2015/2015JD024488, 2016a. 
http://onlinelibrary.wiley.com/doi/10.1002/2015JD024488/abstract 

- Wang, Y. et al., Towards understanding the variability in biospheric CO2 fluxes: using FTIR spectrometry and a chemical 
transport model to investigate the sources and sinks of carbonyl sulfide and its link to CO2, Atmospheric Chemistry and 
Physics, 16, 4, 2123–2138, doi: 10.5194/acp-16-2123-2016, 2016. http://orbi.ulg.ac.be/handle/2268/186285 

- Weingartner, E. et al., Development of an airborne sensor for reliable detection of volcanic ash, IEEE Metrology for 
Aerospace (MetroAeroSpace), 19-24, doi: 10.1109/MetroAeroSpace.2016.7573179, 2016. 
http://ieeexplore.ieee.org/document/7573179/ 

- Zingg, P.E. et al., Migrating bats cross top of Europe, PeerJ Preprints, doi: 10.7287/peerj.preprints.2557v1, 2016. 
https://doi.org/10.7287/peerj.preprints.2557v1 
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Table 1. List of major nationally and internationally coordinated networks and/or research 
programs where Jungfraujoch is a key station 
 
NDACC  Network for the Detection of Atmospheric Composition Change Primary Site 

(http://www.ndsc.ncep.noaa.gov/) 
GAW, GAW-CH  Global Atmosphere Watch, Global GAW Station 

(http://www.wmo.int/pages/prog/arep/gaw/gaw_home_en.html, and 
http://www.meteoschweiz.admin.ch/home/forschung-und-
zusammenarbeit/internationale-zusammenarbeit/gaw.html)  

GAW-PFR  GAW Aerosol Optical Depth (AOD) Network 
(http://www.pmodwrc.ch/worcc/index.html) 

GCOS Global Climate Observing System (http://www.wmo.int/pages/prog/gcos/) 
GCOS-CH Swiss GCOS office (http://www.meteoschweiz.admin.ch/home/forschung-und-

zusammenarbeit/internationale-zusammenarbeit/gcos.html) 
AGAGE  Advanced Global Atmospheric Gases Experiment Collaborative Sampling Station 

(http://agage.eas.gatech.edu/) 
NADIR/NILU  NILU's Atmospheric Database for Interactive Retrieval (http://www.nilu.no/nadir/) 
EUMETNET  Network of European Meteorological Services (http://www.eumetnet.eu/) 
SwissMetNet  Automatic Measuring Network of MeteoSwiss 

(http://www.meteoschweiz.admin.ch/home/mess-und-
prognosesysteme/bodenstationen/automatisches-messnetz.html) 

RADAIR  Swiss Automatic Network for Air Radioactivity Monitoring 
(https://www.bag.admin.ch/bag/de/home/themen/mensch-gesundheit/strahlung-
radioaktivitaet-schall/radioaktivitaet-in-der-umwelt/alarmsysteme-
radioaktivitaet.html) 

ICOS  Integrated Carbon Observation System (https://www.icos-ri.eu/) 
NADAM  Netz für automatische Dosis-Alarmierung und Meldung 

(https://www.naz.ch/de/aktuell/tagesmittelwerte.shtml) 
NABEL  Nationales Beobachtungsnetz für Luftfremdstoffe - National Air Pollution Monitoring 

Network (http://www.bafu.admin.ch/luft/00612/00625/index.html?lang=de) 
AGNES  Automated GPS Network for Switzerland 

(http://www.swisstopo.ch/pnac) 
PERMASENSE  Wireless Sensing in High Alpine Environments (http://www.permasense.ch/) 
PERMOS  Permafrost Monitoring Switzerland (http://www.permos.ch/) 
NMDB  Real-Time Database for High Resolution Neutron Monitor Measurements 

(http://www.nmdb.eu) 
E-GVAP I + II  The EUMETNET GPS Water Vapour Programme (http://eumetnet.eu/) 
ACTRIS ACTRIS is the European Research Infrastructure for the observation of Aerosol, 

Clouds, and Trace gases (http://www.actris.eu/) 
Swiss Glacier Federal Office for the Environment (BAFU) 
Monitoring Network (http://glaciology.ethz.ch/messnetz/?locale=en) 
EARLINET-ASOS European Aerosol Research Lidar Network – Advanced Sustainable  
 Observation System (http://www.earlinetasos.org) 
InGOS Integrated non-CO2 Greenhouse Gas Observing System 
 (http://www.ingos-infrastructure.eu) 
NORS Network of Remote Sensing (http://nors.aeronomie.be) 
AGACC-II Advanced exploitation of Ground based measurements, Atmospheric 
 Chemistry and Climate applications (http://agacc.aeronomie.be) 
EMEP European Monitoring and Evaluation Programme (http://www.emep.int) 
GAIA-CLIM Gap Analysis for Integrated Atmospheric ECV CLImate Monitoring 
 (http://www.gaia-clim.eu/) 
QA4ECV Quality Assurance for Essential Climate Variables (http://www.qa4ecv.eu/) 
 
 
Most of the measurements made at Jungfraujoch are publicly available via the respective databases, many of 
them in real or near real-time. Further information can be found at www.hfsjg.ch 
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Visits to our research infrastructures remain high and we are happy and thankful to welcome 
groups that are interested to see what our research partners have to offer at Jungfraujoch and 
Gornergrat. A selection of individual and group visitors in 2016 is given in the following: 

 

- ETH Zürich, Institute for Atmospheric and Climate Science, 22.01.2016 
- HFSJG team and invited guests: handing over of office from the former HFSJG 

President E. Flückiger to the new President S. Decurtins, 29.02.2016 
- HFSJG team, Stellarium Gornergrat team and invited guests, 08.04.2016 
- Geotest AG with a Chinese delegation, 14.04.2016 
- Forschung + Entwicklung, Grolimund und Partner AG, 28.04.2016 
- Digitel Elektronik AG with customers from Taiwan, 18.05.2016 
- Obmannschaft Hubel-Meteorologen, 26.05.2016 
- Geotest AG with a Chinese delegation, 15.06.2016 
- Association of Polar Early Career Scientists, 17.06.2016 
- Gymnasium Neufeld, Bern / Francesca Stocker mit Schülern, 22.06.2016 
- Paul Scherrer Institut, Abteilung Kommunikation, 28.06.2016 
- Universität Bern / Prof. Harald Krug mit Studenten, 29.06.2016 
- Alumni Studienstiftung Deutschland, 02.07.2016 
- Paul Scherrer Institut, Labor für Umweltchemie, 11.07.2016 
- Laboratory for High Energy Physics, University of Bern, with Japanese guests, 

15.07.2016 
- Empa, Department Materials meet Life, 11.08.2016 
- Schweizer Alpen Club Vallorbe, 19.08.2016 
- Hokkaido University, Japan / Institute of low temperature science / Shin Sugiyama with 

students, 30.08.2016 
- American Meteorological Society, 11.09.2016 
- Agroscope / Jürg Fuhrer, 14.09.2016 
- ETH Zürich / Prof. Renato Zenobi and guests from China, 18.09.2016 
- Emeriti der phil. nat. Fakultät der Universität Bern, 22.09.2016 
- MeteoSwiss / Human Resources Department, 29.09.2016 
- L’Association aBCM / Yves Bolognini, 08.10.2016 
- Dr. Patrick Dörig und Teilnehmer eines Ärztekongresses, 16.11.2016 
- ETH Zürich / VAW-Glaziologie / Dr. Andreas Bauder mit Studenten, 23.11.2016 
- Kollegium Sekundarschule Erlenbach, 28.11.2016 
- Bundesstipendiaten der Universität Bern, 04.12.2016 
 
The Foundation HFSJG was particularly honoured to welcome the following official 
delegations at the Research Station Jungfraujoch: 

- Welcome and guided tour for a delegation of Empa: Prof. Gian-Luca Bona, Director 
Empa, Dr. Brigitte Buchmann, Head of Department Mobility, Energy and Environment, 
Dr. Lukas Emmenegger, Head of Laboratory for Air Pollution/Environmental 
Technology, 15.08.2016. 

- Welcome and guided tour for the Executive Board of the University of Bern at 
Gornergrat, 16.10.2016. 

- Welcome and guided tour for the Swiss National Science Foundation, Division I, 
08.06.2016, (Figure 13). 

- Welcome and guided tour for Participants of the Swiss Climate Summer School, 
31.08.2016. 

- Welcome and guided tour for the Winners of the ‘Schweizer Jugend forscht’ competition 
together with Prof. Heinz Gäggeler, Paul Scherrer Institute, 05.09.2016. 
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Figure 13. Visit of Swiss National Science Foundation Delegation, Division I, June 8, 2016.  
 
There was again a tremendous media interest in research activities around and in our 
infrastructure. We could host several television and radio broadcasting journalist groups as 
well as delegations from printed media that resulted in 47 contributions in 2016 (2015: 56). 
 
Regarding the infrastructure, the focus was laid on the renewal of the fresh and waste water 
linings in the Research Station, as after 85 years without any revision problems started to 
occur - which is not a surprise. Therefore, a significant amount of money was allocated for 
this work which had to be planned thoroughly. As mentioned in the last report, we face again 
problems with the stability of the rocky slope above the Research Station. The work that was 
planned in 2016 could not be done due to the bad weather conditions during the summer and 
autumn period. Hence, this has been postponed to summer/autumn 2017.  
 
We had several discussions and side-meetings with the management of the Jungfrau Railway 
how to organize the access and area compensation costs of the East Ridge after they have 
purchased the former Swisscom Station. We also dedicated two meeting to science results 
from the East Ridge, held on May 13 and December 1, 2016. It documented that the Sphinx 
Observatory is more contaminated than the East Ridge for most of the time, in particular 
during daytime hours, but there are also seldom short time intervals when an opposite 
characteristic is present. This contamination is exemplarily seen in the number concentrations 
of aerosol loadings but there are indications of a small yet clearly measurable enhancement 
for carbon dioxide. Publications are planned. 
 
The annual coordination meeting for all institutions working at Jungfraujoch took place on 
October 18, 2016 at Jungfraujoch. It was attended by the president and the director of the 
Research Station and the custodian Mr Urs Otz. I introduced the new president of HFSJG to 
all attendees. The following items related to HFSJG were mentioned (i) emissions from 
tourists are visible through parallel measurements at the Sphinx Observatory and the East 
Ridge Station; (ii) mobile phone signal strength is an issue at the Sphinx Observatory. 



International Foundation HFSJG 
Activity Report 2016 

xvi 
 

The High Altitude Research Station Gornergrat 
At Gornergrat three projects were conducted in 2016, i.e. “Stellarium Gornergrat”, the cosmic 
ray research of the University of Bern and a glaciological and geophysical survey at Colle 
Gnifetti glacier by the University of Heidelberg. A total of 74 working days was spent at 
Gornergrat (Figure 14). A significant number of visitors could be welcomed at the Gornergrat 
Observatory. Of particular interest was the visit of the Executive Board of the University of 
Bern (Figure 15). Also, last year, ‘Dining with the stars’ – a collaborative offer by the 
Gornergrat Railway, the Gornergrat Kulmhotel and the Stellarium Gornergrat Observatory – 
was a success and is continued in 2017. It brings science to the public. Finally, it has been 
decided in agreement with the Japanese colleagues that the cosmic ray detector at Gornergrat 
will be removed in 2017.  

 

 
Figure 14. Number of working days at the High Altitude Research Station Gornergrat in 
2016 by research groups. 

 

 
Figure 15. Visit of the Executive Board of the University of Bern at Gornergrat, October 
2016 (left) and visit of scholars of the 7.-9. school class from Wichtrach (Picture taken by 
Ursula Indermühle (right). 
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Summary and Acknowledgements 
The year 2016 has brought a tremendous visibility of our research infrastructures, both at 
Jungfraujoch and Gornergrat. The success in the field of aerosol research with a concerted 
publication action in the most prestigious journals Nature and Science as well as several TV 
broadcasts world-wide about Jungfraujoch research and the Stellarium Gornergrat project are 
only part of the highlights. Visibility is an important aspect to guarantee that our work is 
recognised, in particular also by the public in Switzerland, our main funder through the Swiss 
National Science Foundation. In this regards we published a booklet ‘ON THE TOP’ 
(available at our newly designed Webpage) that guides you through the fields of research 
present at Jungfraujoch. I would like to thank everyone who contributed to it but in particular 
Kaspar Meuli from the Oeschger Centre for Climate Change Research, who did the 
conceptual and editorial work. 

Last year the renewal of the sanitary installations was undertaken, I would like to thank the 
Fischer Haustechnik AG, Interlaken, Welatec AG, Interlaken, Frutiger AG, Arpe AG, Belp 
and others for their work. The first phase of the project was accompanied by Hans Boss, our 
former architect, whereas the installation phase was supervised by Marcel Knecht from 
ateliermarti architekten ag.  

Once again you will be impressed by the science and public outreach results from the two 
Research Stations Jungfraujoch and Gornergrat. More than 40 peer-reviewed publications 
have been placed. Congratulations to all science partners that have so efficiently used our 
infrastructure. The HFSJG staff is proud to work for such a lively science community and 
tries to minimize your administrative and management work when planning a project at one 
of our two stations.  

The international setting of our Foundation is important for the success since it gives us not 
only a wider geographical but also corporate visibility. In this regard, I would like to thank all 
members of the Foundation for their financial as well as inspirational support, the Swiss 
National Science Foundation for its continued support to run our infrastructure so as to allow 
top science ‘ON THE TOP’ as mentioned in our booklet, our custodians Mrs. and Mr. 
Fischer, Mrs. and Mr. Otz for their important and always excellent work. Mrs. and Mr. Seiler 
helped again to bridge time periods in which our permanent personnel couldn’t work. 

The number of tourist visits at Jungfraujoch has slightly decreased in 2016 but it is still very 
impressive with close to one million. Once again, I congratulate the Jungfraubahn Holding 
AG (Prof. Thomas Bieger, president of the Board and Mr. Urs Kessler, Chief Executive 
Officer) for this economic success. Since our comparison of Sphinx Observatory and East 
Ridge data documents small but clearly measureable contamination, we are obliged to 
continue the mutual awareness of each other’s challenges in order to keep Jungfraujoch clean. 
In this respect, I particularly would like to thank the Jungfrau Railway for its openness to 
place information boards on the Sphinx tourist terrace to inform visitors about our high 
sensitive instrumentations. These boards should help to prevent some – hopefully many – 
people from smoking. 

All of us, who visited Jungfraujoch recently, could experience the new coaches. We know 
that many divisions of the Jungfrau Railway were involved in making it possible to travel in 
such a comfortable manner to the Jungfraujoch. Support from many different sections at 
Jungfraujoch helps us to run our infrastructures, namely the Jungfrau Railway infrastructure 
(Mr. Jürg Lauper and Mr. Heinz Schindler), the Zugförderung und Werkstätte (ZfW/JB, Mr. 
Gabriel Roth), the Jungfraubahn Holding AG, the technical services (Mr. Andreas Wyss and 
his team). Thank you very much. HFSJG experienced once again the friendly and good 
service of Mrs. Brigitte Soche and Mr. Martin Soche and their personnel of the restaurants at 
the Top of Europe, hosting our staff, scientists, and visitors. 

 

 

http://www.hfsjg.ch/en/publications/on-the-top-booklet-about-research-at-jungfraujoch/
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Stellarium Gornergrat is visible through many different organisations. This success is based 
on a good working crew under the lead of Dr. Timm Riesen of the University of Bern. He and 
his team enthusiastically transfer science knowledge to the public and to scholars in a very 
likeable manner. By further developing educational modules, in close collaboration with the 
University of Geneva, Stellarium Gornergrat will further grow in its recognition. ‘Dining 
with the stars’ is a success story. In this respect, I also thank the Matterhorn Gotthard 
Railway (Jean-Pierre Schmid, president and Fernando Lehner, Chief Executive Officer and 
his representative in the HFSJG Board, Mr. René Bayard) and the Gornergrat Railway for the 
good collaboration and for signing an updated agreement on travel support. 

Last but not least, Stellarium Gornergrat would not be there where it is now without the 
continuous support of the Burgergemeinde Zermatt. In this respect, I sincerely thank Mr. 
Andreas Biner, president and Mr. Fernando Clemenz. I also would like to thank the 
Burgergemeinde Zermatt for giving us a hand in establishing a more efficient internet 
connection to Gornergrat and for the collaboration in regard to the removal of the container at 
Gornergrat that will take place in spring/summer 2017. Once again we could enjoy the 
heartily hospitality of Mrs. Nicole Marbach and Mr. Thomas Marbach at the Kulmhotel 
Gornergrat. Thank you for all your support throughout the year. 

My work was once again strongly supported by our administrative staff at Bern. Claudine 
Frieden (secretary), Dr. Rolf Bütikofer (IT responsible person) and Dr. Stéphane Affolter 
(responsible person for East Ridge Station) did again excellent work which I very much 
appreciate. A particular note deserves the design of our new Webpage by Rolf Bütikofer. 
Thank you, Rolf. I also would like to thank Mr. Karl Martin Wyss for his competent services 
as our treasurer, Mrs. Theres Trachsel for the bookkeeping, and the CORE Treuhand Cotting 
AG, Bern (Mr. Harro Lüdi) for the professional auditing. 

It was an honour and our pleasure to welcome the Executive Board of the University of Bern 
at Gornergrat. I express my sincere thanks to its Rector Prof. Dr. Christian Leumann and the 
Administrative Director Dr. Daniel Odermatt, for the continued support of our Foundation, 
for being a member of our organization, and for the hospitality and support of our 
administration. I like to thank the Physikalisches Institut for hosting the office of Stellarium 
Gornergrat within their Centre for Space and Habitability. Finally, I would like to thank 
Proff. Erwin Flückiger and Silvio Decurtins for their steady support in many different 
aspects, as former and present presidents of the Foundation.  

I conclude in hoping to see you at one of the following occasions in 2017: (i) 10th 
International Carbon Dioxide Conference, 21-25 August 2017, Interlaken, Switzerland; (ii) 
European Aerosol Conference, 27 August -1 September 2017, Zürich; (iii) The 19th 
WMO/IAEA Meeting on Carbon Dioxide, Other Greenhouse Gases, and Related 
Measurement Techniques (GGMT-2017), 27 – 31 August 2017 in Dübendorf, Switzerland, 
organized by Empa, WMO and IAEA. Otherwise, I would be happy to welcome you either at 
Jungfraujoch or Gornergrat. On behalf of the Directorate HFSJG, best regards to all of you. 

 
      
 
 
Bern, February 10, 2017    Markus Leuenberger 
 
 


