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● Limitations of Passive Remote Sensing of Clouds (PRSC)
○ Limited information on cloud structure
○ At high latitudes: 

■ VIS-SWIR: polar night, snow/ice/cloud contrast
■ TIR: weak thermal contrast and temperature inversions

● Why use and improve PRSC?
○ Spatial and temporal coverage

● EarthCare (EC) instrument synergy offers superior cloud data products
○ As well as a unique opportunity to assess the capabilities of individual 

instruments like the passive Multi Spectral Imager (MSI)
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● 2 Vertical Cloud Structures
○ Homogenous (H) 

■ constant liquid and ice water content along the vertical 
column

○ Split (S) 
■ ice water content at the top, liquid water content at the 

bottom 
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Results

● Test Case: 2025.11.22  
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○ ca. 15:00 UTC

Sea ice remote sensing using 
AMSR-E 89-GHz channels 
(Spreen et al., 2008)
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Results

● Test Case: 2025.11.22  
○ 22-67° South
○ ca. 15:00 UTC
○ A balancing act between sun 

angle and sea ice albedo
○ A heterogeneous selection of 

cloud and surface types

Sea ice remote sensing using 
AMSR-E 89-GHz channels 
(Spreen et al., 2008)
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Conclusion

● SCIATRAN BVLS picks up on IWP, and to a lesser extent on LWP, over open 
ocean without pre-retrieval cloud phase classification

● A priori information, especially on the structure of clouds, matters

● PRSC over bright sea ice currently not possible with the data and methods 
used in this study
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Outlook

● EC instrument synergy enables straightforward comparison of spatiotemporally 
coincident active and passive datasets
○ This provides a means to quantify the capabilities and limitations of PRSC

■ Importantly, the comparison spans the entire EC data record, rather than 
a small overlapping subset
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