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Clouds not only provide fascinating views on the sky they are further one of the most difficult 

elements to describe in the climate system. They strongly reflect solar radiation and absorb/emit 

thermal radiation in the infrared spectral range. Therefore, they are an important ingredient in the 

atmospheric energy cycle and in addition, as a precursor to precipitation of high importance in the 

water cycle. The exact amount of energy converted by clouds depends on their macroscopic 

(cloud height and boundaries) and microscopic (cloud droplet size distribution DSD, phase and 

shape). Aerosol concentration and composition influence the cloud DSD and their effect on 

radiation, i.e. the energy cycle. With increasing global temperature and anthropogenic aerosol 

emission the changes of cloud occurrence and properties are rather uncertain. The cloud 

radiative effect is therefore identified as the single largest uncertainty in the estimation of our 

future climate (ICCP, 2007). 

 

Today the most accurate estimates of vertically resolved cloud properties and corresponding 

radiation measurements can be gained from the synergy of ground-based instruments including 

at least cloud radar, lidar, microwave radiometer and radiation sensors. Such instrumentation is 

operated only at a few anchor sites world wide. In 2007, the ARM Mobile Facility (AMF) was 

deployed for a nine month period in the Murg Valley, Black Forest, Germany. The talk will 

introduce the observations and their synergetic use to derive cloud macro- and microphysical 

properties. Further, cloud-radiative effects and their sensitivity to uncertainties in the 

measurements will be shown. Based on these results possibilities for a better assessment of 

cloud radiative effects will be discussed. This is of particular interest as geo-engineering of clouds 

has been suggested in order to reduce global climate warming. 
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