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• There are two retrieval algorithms used in the standard 

products 

– Constrained retrieval 

• Lidar ratio derived from layer transmittance measurement and 

used as constraint on the extinction retrieval 

– Unconstrained retrieval 

• Lidar ratio needed by the extinction retrieval is estimated by an 

aerosol typing algorithm 

• Daytime aerosol retrievals are almost always unconstrained 

 



The extinction retrieval solves for the particulate backscatter coefficient, bp(r): 

 

 

 

 

Which is a simple re-formulation of the lidar equation: 

 

 

 

These equations are the basis for an error propagation analysis of the 
estimated error sources 
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Error Estimation 

Sources of error considered 

•Calibration 

•Aerosol lidar ratio 

•SNR 

 

Sources of error not considered 

•Misclassification of aerosol and cloud 

•Misclassification of aerosol type 

•Failure to detect layers 

 

Standard propagation of errors techniques are used to estimate: 

•Aerosol extinction at each level 

•AOD of each aerosol layer 

•Column AOD 



Error Estimates 

Error in extinction due to an error in lidar ratio: 

Error in extinction due to an error in calibration: 

Error in optical depth : 


