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Satellite measurements of CCN and cloud 
properties at the cloudy boundary layer: 

The Holy Grail – is it achievable?  
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Retrieving CCN from satellite-measured 
T-re relations of convective clouds 
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Validation of the retrieved CCN over SGP 



A VIIRS/NPP image of the convective clouds and T-re 
relations in an area over the ARM/SGP site at 25 July 2012 
19:14 UT. The color scheme is RGB microphysics. The 
imager data is at a resolution of 375 m. 
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The MPL lidar backscatter vertical profile at the SGP, 
showing cloud base height at ~2.9 km msl. The vertical 
line denotes the overpass time. 



The SGP sounding of 25 July 2012 17:30 UT. 
Temperature at cloud base height is about 13°C. 
However, warmest satellite cloudy pixel is at 17°C. 
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Thermals in the well mixed boundary layer, as seen by the 
vertically pointing Doppler radar at the SGP site. The retrieved 
cloud base updraft speeds are denoted. The vertical line 
denotes the overpass time. 
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Validation of the retrieved CCN by surface 
measurements. 
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Validation of the satellite-retrieved CCN by surface 
measurements at the SGP for the 9, 13, 19, 24 and 25 
of July 2012. The median re for a given T was used. 



Description of work: 
• Number of activated CCN at cloud base (Na) can be obtained from satellite 

retrieved relations between temperature (T) and drop effective radius (re) of 
convective clouds. 

• Cloud base updraft (wb) is measured by vertically pointing cloud  radar at 
the ARM/SGP site. 

• Therefore, the supersaturation (S) at cloud base can be calculated based 
on Na and wb. Having Na and S constitutes measuring the CCN(S). 

• The retrieved CCN(S) at cloud base is validated by surface measurements 
of CCN(S) during times of well mixed boundary layer. 
 

Ongoing and future plans: 
• Improve the accuracy of surface CCN measurements at low 

supersaturations. 
• Improve the accuracy of satellite measurements of cloud base 

temperatures. 
• Add case studies for locations with accurate measurements of CCN and 

cloud base updrafts. 
• Develop a methodology for assessing cloud base updraft from satellite 

measurements. 
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