




Figure 2. Normalized power spectra of CF, ILW and IWV at Bern for the time interval from January 2004 to November 2016. In addition

we show the normalized power of the zonal wind u from ECMWF operational reanalysis at 830 hPa (1.5 km altitude) above Bern and for

the same time interval. The red line is the two sigma level (95% confidence). The semi-annual oscillation is approximately of the same size

as the annual oscillation in case of CF, ILW and the zonal wind u.
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Figure 3. Annual oscillation (upper panel), semi-annual oscillation (middle panel) and time series of monthly means of CF (green line in the

lower panel) derived from TROWARA measurements at Bern. The black line is the sum of the annual oscillation, the semi-annual oscillation

and the total mean of CF.
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Figure 4. Annual oscillation (upper panel), semi-annual oscillation (middle panel) and time series of monthly means of ILW (green line

in the lower panel) derived from TROWARA measurements at Bern. The black line is the sum of the annual oscillation, the semi-annual

oscillation and the total mean of ILW.
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Figure 5. Mean seasonal behaviour of annual oscillation (blue), semi-annual oscillation (red), monthly means (green) and the sum of AO

and SAO (black) derived from TROWARA measurements of the time interval 2004 to 2016. The top panels a) and b) are for CF, the middle

panels c) and d) are for ILW and the bottom panels e) and f) are for IWV. The standard error of the mean is given by green error bars.
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Figure 6. Mean seasonal behaviour of zonal wind u from ECMWF operational reanalysis at 830 hPa (1.5 km altitude) above Bern. The

seasonal change of u is similar to that of cloud fraction in Fig. 5b). The standard error of the mean is given by error bars.
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Figure 7. Mean amplitude spectra of CF, ILW, and IWV from TROWARA at Bern for the time interval from January 2004 to November

2016. In addition, we show the coincident amplitude spectrum of zonal wind u from ECMWF operational reanalysis at 830 hPa (1.5 km

altitude) above Bern. The amplitude is determined by a bandpass filter with a fast response time. The spectra of CF, ILW and u are dominated

by short-term variability on time scales less than 50 days.
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Figure 8. Climatologies of the short-term variability of CF, ILW, and IWV from TROWARA at Bern for the time interval from January

2004 to November 2016. In addition, we show the coincident climatology of zonal wind u from ECMWF operational reanalysis at 830 hPa

(1.5 km altitude) above Bern. The amplitudes of the short-term variations in CF, ILW and IWV are enhanced from spring to fall. There are

indications of a summertime 7 day-oscillation in CF, ILW and IWV.
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Figure 9. Weekly cycle of CF, ILW, and IWV at Bern for the June to September observations of TROWARA during the time interval from

January 2004 to November 2016. While the weekly cycle in IWV is marginal, the weekly cycles in CF and ILW show largest values on

:::::::
Weekday

:
1
:::::::::
corresponds

::
to Sunday(

:
, weekday 1) and Monday (weekday 2 )

:::::::::
corresponds

:
to
:::::::

Monday,
:::
and

::
so

:::
on.

:::
The

::::::
vertical

::::
lines

::::::
indicate

:::
the

:::
error

::
of
:::
the

::::
mean

::
of
:::
the

:::::::
averaged

:::::
values.

20


