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Combined online CO2 and O2 measurements at Jungfraujoch were continued and trends were
updated for the period 2005 to 2014 which resulted in a CO2 increase rate of
2.04 ± 0.03 ppm y-1 and a decrease rate of -22.44 ± 0.47 per meg y-1, respectively. Due to the
documented deviation in O2 for spring/summer 2013, we reinvestigated the O2 correction and
calibration procedure again and found (i) shortcomings in the programmed dilution correction
that (ii) led to an update of assigned values for the working gas tanks that have been used
throughout the complete measurement period. This led to an absolute shift as well as a slight
slope change for O2 compared to pervious reports.

Figure 1. A: Unfiltered CO2 in-situ measurements (orange), filtered CO2 in-situ
measurements (red) and 2-harmonic fit with slope (black) as a function of time; B: Unfiltered
O2 in-situ measurements (cyan), filtered O2 in-situ measurements (blue) and spline fit (black)
as a function of time.
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We faced several problems in 2014. The main problems were associated with the cooling and
drying device that broke several times and required replacement. We could manage to replace
it with a spare instrument, however, this worked only two weeks. Then we had to wait for a
replacement shipment form FTS Systems which took more than three months due to a
problem of accounting. After arrival we faced again many incidents of mal-functioning. At
the end we noticed problems of the power supply. After solving these, everything went back
to normal running conditions (Figure 1).

Figure 1. Mean CO2 seasonalities at Jungfraujoch for the period 2005 to 2014 for all (red),
nighttime values only (blue) and the corresponding difference (green) first panel; the same
for O2 second panel and for APO third panel.
The seasonal amplitudes for CO2, O2 and APO amount to 10.7 (10.2) ppm, 85 (85) permeg
and 37 (36) permeg for all and nighttime only (in paranthesis) in-situ data, respectively. It is
interesting to note that the often discussed difference between daytime and nighttime values
is not very prominently seen at Jungfraujoch. This further underpins the excellent site
conditions at Jungfraujoch for being a close-to-ideal place for a continental background
station.
However, it is interesting that the difference of flask and in-situ CO2 measurements clearly
shows a summer bias. This may either indicate that (i) polluted air masses are uplifted earlier
in the morning during summer than during winter time since the flask measurements are
always taken at the same time (between 7 and 8 am) or (ii) that it corresponds to a bias of
inadequate sampling frequency for this type of analysis. The mean seasonality of the flask is
9.3 ppm about 1 ppm less than for the in-situ data with 10.2 ppm for the nighttime and 10.7
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ppm for all in-situ data. However, we have to note that the uncertainty of the monthly mean
values of the flask data is about twice as large as for the in-situ data.

Figure 3. Comparison of the seasonality of in-situ data (red, all values), (blue, nighttime
values only) and flask data (violett) and their in-situ differences (green, right axis) and
difference between flask and in-situ (light blue).
These measurements are part of the ICOS-CH project.
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The
Jungfraujoch
data
can
be
downloaded
from
our
homepage
(http://www.climate.unibe.ch/?L1=research&L2=atm_gases) or from the WMO GAW:
World Data Centre for Greenhouse Gases (http://ds.data.jma.go.jp/gmd/wdcgg/cgibin/wdcgg/accessdata.cgi?index=JFJ646N00-KUP&select=inventory)
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