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Analysis of the occurrence of multilayer clouds over the Southern Ocean  
with active satellite products  
 
Clouds are one of the largest 
uncertainties in climate models, and 
their thermodynamic phase has a large 
impact on the radiation budget of the 
earth. The investigation of their 
occurrences and processes are 
therefore important to improve the 
understanding and representation in 
models. Active satellite measurements 
provide a large spatial coverage and 
high vertical resolution.  
 
The polar orbiting satellite CloudSat contains a radar and is therefore very suitable to 
detect large ice crystals and larger droplets. The CALIPSO satellite is flying close to the 
CloudSat satellite and contains the lidar CALIOP, having a smaller wavelength compared 
to the radar. The lidar is therefore able to detect very small ice crystals and supercooled 
droplets, which are usually small (compared to warm droplets). Combining both 
measurements enables therefore the detection of clouds and the vertically resolved 
categorization of their phase. This is already done in the DARDAR dataset. Based on 
further satellite observations the 2B-CLDCLASS-LIDAR dataset provides a cloud 
classification like Altostratus, Stratocumulus, etc. for several cloud layers which could 
vertically overlap.  
 
The proposed thesis will be based on these datasets. An in-depth analysis can provide 
insights for the following research questions:  
How often are specific cloud types covered by other cloud types over different regions, 
starting with the Southern Ocean? Are there seasonal differences? Which physical 
processes like the seeding-feeding-mechanism of the upper cloud could influence 
occurrence and properties of the lower cloud layer?  To analyze this last question humidity 
profiles from ECMWF included in the DARDAR dataset can be used.  
 
If you are interested in the topic, please contact us (corinna.hoose@kit.edu, 
barbara.dietel@kit.edu) and we can discuss about the topic and give you more information 
on the possible thesis. The thesis can be conducted and written in German or English 
according to your preference.  
 

Fig.: Schematic of processes in single- and multilayer 
clouds (Vassel, 2019, MSc thesis) 


