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Project description:

A long-term trend analysis of all-sky and cloud-free down-welling long-wave and
short-wave radiation, screen-level temperature and specific humidity was performed
for Jungfraujoch. While the all-sky long-wave and short-wave radiation have
decreased by 4 and 2.5 Wm-2 within the last 15 years, screen-level temperature and
specific humidity have increased by 1 °C and 0.2 gkg-1, respectively. The long-wave
decrease is not consistent with the observed increase of temperature, humidity and
greenhouse gas concentrations and might be explained by a change in the radiative
effect of clouds. Indeed, the long-wave cloud-effect describing the effect of all cloud
types on the long-wave radiation budget has decreased by 11 Wm-2.
The cloud-free analysis revealed a total long-wave increase of 0.5 Wm-2 which is
considerably lower compared to the 5.5 Wm-2 increase observed at Locarno-Monti,
Payerne and Davos. A monthly analysis yielded negative trends in winter, whereas an
upward tendency can be observed in summer except in August. The cloud-free longwave trends are consistent with the corresponding temperature and humidity trends.
By combining cloud-free long-wave models and measurements, we showed that the
cloud-free long-wave trends which cannot be explained by temperature and humidity
trends and rising greenhouse gas levels might be caused by a decrease of the radiative
effect of cirrus clouds in some single months.
However, the deduced trends in the cloud-effect need to be studied more precisely.
Thus, the follow-up project Cloud Climatology and Surface Radiative Forcing over
Switzerland (CLASS) has been initiated in 2010. The project aims at quantifying the
effect of clouds on the surface radiation budget since 1995 by differentiating between
cloud types and cloud coverage using ancillary instrumentation and datasets. A new
algorithm is currently being developed to determine cloud fraction and cloud type
from long-wave and short-wave measurements. This algorithm will be validated
using hemispherical cloud cameras which are being installed at Locarno-Monti,
Payerne, Davos and Jungfraujoch.
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