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The lowest layer of the atmosphere in which all human activity occurs is called the Planetary 
Boundary Layer (PBL). All physical interactions with the surface, such as heat and moisture 
transport, pollution dispersion and transport happen in this relatively shallow layer. The ability to 
understand and model the complex interactions that occur in the PBL is very important to air 
quality, weather prediction and climate modeling. A fundamental and physically important 
property of the PBL is its thickness or height. Recent spaceborne backscatter lidars such as the 
Cloud-Aerosol Transport System (CATS) and the Ice, Cloud land Elevation Satellite-2 (ICESat-
2) enable the retrieval of PBL height from along-track attenuated backscatter profiles. CATS 
operated from 2015 to 2017 while ICESat-2 began acquiring data in 2018 and is still operational. 
Both satellites are not sun-synchronous and thus provide global measurements at different local 
times of day. This work presents a relatively new machine learning method of PBL height 
retrieval known as a Convolutional Neural Network (CNN). The PBL height retrievals from 
CATS and ICESat-2 are compared with PBL height from the NASA Goddard Earth Observing 
System (GEOS) Modern-Era Retrospective Analysis for Research and Applications, Version 2 
(MERRA-2) reanalysis. The lidar-retrieved PBL heights have a high degree of spatial correlation 
with the model heights but are generally higher over ocean (~400 m) and over northern 
hemisphere high latitude regions (~1000 m). Over mid-latitude and tropical land areas, the 
satellite estimated PBL heights agree well with model mid-day estimates. This work 
demonstrates the feasibility of using satellite lidar backscatter measurements to obtain global 
PBL height estimates, as well as determining seasonal and regional variability of PBL height. 

 
  


