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1. Project description 

The flask sampling for the intercomparison between Max Planck 
Institute Jena (MPI) and the University of Bern (UBE) was ongoing 
during the reporting period. For UBE, flasks were taken every week 
and measurements are available until the end of 2020. For MPI 
flasks were filled every second week and data are updated until 
mid-June 2020.  

Figure 1. CO2 (red), δO2/N2 (blue) and δ13C of CO2 (magenta) values 
as measured by the University of Bern. Circles correspond to all 
measurements, filled circles represent background values. Black 
lines are harmonic fits based on the background values. Trends are 
given with the corresponding uncertainties. 

As discussed in previous reports, there were some issues with the 
measurements, e.g. leaky sampling lines, leaky water traps. But also 
flask samples that were measured long after sampling can be off 
due to diffusion of the gases through the Viton O-rings in the UBE 
flask valves. After excluding samples with obvious issues and 
filtering the UBE data for background conditions, the calculated 
long term trend from 2005 to 2020 for CO2, δO2/N2 and δ13C of CO2 
is 2.24 ± 0.10 ppm y-1, -23.3 ± 1.3 per meg y-1 and -0.029 ± 0.008 ‰ 
y-1, respectively. These values are in good agreement with the in-
situ measurements for CO2 and δO2/N2. On a first glance, the 

comparison between the UBE and the MPI values looks fine (Figure 
2). When filtering the UBE and MPI datasets for background values 
and calculating the slopes over the common period (end of 2007 to 
mid-2020), the annual CO2 increases correspond to 2.45 ± 0.11 ppm 
y-1 (UBE) and 2.38 ± 0.12 ppm y-1 (MPI), the annual δO2/N2 slopes 
are -20.0 ± 1.9 per meg y-1 (UBE) and -25.2 ± 1.4 per meg y-1 (MPI), 
and the annual changes of δ13C of CO2 are -0.043 ± 0.009 ‰ y-1 
(UBE), and -0.026 ± 0.006 ‰ y-1 (MPI), respectively. While the 
agreement of the CO2 slopes is good and the same within the 
uncertainty, it is slightly worse for δO2/N2 and δ13C of CO2 where 
the values do not agree within the given uncertainty.  

Figure 2. CO2 (red), δO2/N2 (blue) and δ13C of CO2 (magenta) values 
as measured by both laboratories University of Bern (points, valid 
values) and MPI-BGC Jena (triangles, valid values). 

The seasonalities of the UBE and the MPI datasets for CO2, δO2/N2 
and δ13C of CO2 are 9.41 ± 0.82 ppm (UBE) and 10.53 ± 1.18 ppm 
(MPI), 152.2 ± 57.5 per meg (UBE) and 117.7 ± 45.0 per meg (MPI), 
and 0.805 ± 0.198 ‰ (UBE), and 0.508 ± 0.053 ‰ (MPI), 
respectively. The seasonality agrees within the uncertainty for CO2 
and δO2/N2, but not for δ13C of CO2. 
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When looking at the differences between the two datasets (Figure 
3), a period of enhanced differences in CO2 from August 2017 until 
August 2018 catches the eye. A possible reason for this enhanced 
difference might be an increasing delay in measuring the UBE flasks 
due to lab issues, sometimes of up to more than one year. As 
mentioned further up, the Viton used to seal the UBE flasks allows 
for some permeation of gases (Sturm et al. 2004) and the applied 
correction seems to become increasingly insufficient the longer 
flasks have to be stored before measuring. The comparison of the 
two datasets shows that meeting the WMO compatibility goals for 
extended networks remains challenging as already mentioned in 
van der Laan et al. (2013), where a detailed comparison of the first 
four years was shown. 

Figure 3. Differences (UBE – MPI) of CO2 (red), δO2/N2 (blue) and 
δ13C of CO2 (magenta) measurements. 

In summer 2020, the ICOS flask sampler was brought to 
Jungfraujoch and connected to the NABEL inlet system at the 
Sphinx roof top as the other analyzers measuring for ICOS. First 
tests showed that the preinstalled pump was insufficient to operate 
at the altitude of JFJ. It was not able to maintain the needed 
pressure and flow. The pump was replaced with a more powerful 
model in fall. Also the pressure sensors used to control the 
sampling process do not seem to meet the necessary requirements 
to operate reliably at JFJ. This made it rather difficult to adjust the 
sampler’s back pressure valves properly and an external pressure 
sensor had to be used to do so. Therefore, the pressure readings in 
the sampling meta data are not trustworthy. 

In fall, the flask sampler was additionally connected to the new 
“Mönch” inlet line with a manually actuated three-way valve. Now 
it is possible to sample from the well-known NABEL inlet where the 
other ICOS systems are currently sampling from as well as from the 
new inlet further away from the touristic activities, which might 
become the new standard inlet. 

Since the end of October 2020, the flask sampler is sampling on a 
regular basis for ICOS. Samples have been sent for analysis to the 
ICOS central lab in Jena with results still pending. In addition to the 
ICOS flask samples, which are taken every third day, the flask 
sampler fills a flask every Friday morning during the sampling of the 
traditional UBE flask sampling. The main goal is to get data on the 
comparability of the traditional flask sampling done by the 
custodians and the new automated flask sampling done by the 
sampler. 
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