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Machine learning algorithms build a model based on sample data, capable to make predictions 

without being explicitly programmed to do so. In the field of GNSS polarimetric RO (GNSS 

PRO), these algorithms can be used to find patterns and relationships between different 

variables, even before any physical model is foreseen.  

In this study, we present a set of investigations done with PAZ GNSS PRO observables (the 

vertical profile of polarimetric phase shift, DeltaPhi(h)) and their thermodynamic profiles (T(h), 

p(h), q(h)), sometimes complemented with ancillary (non-RO) information such as the average 

rain rate or infrared brightness temperatures. Both forward and backward relationships are 

studied: Can the thermodynamic profiles predict the polarimetric phase shift vertical profile? 

Are the polarimetric observables sufficient for predicting the rain rate? When is it necessary 

to complement with ancillary data? Which ancillary data provides useful information? In which 

range of altitudes these relationships and patterns are stronger? The answer to these 

questions might help (1) understanding the GNSS PRO observables; (2) designing optimal 

forward/backward models; and (3) assessing uses and applications of the GNSS PRO. 

Different classifiers and regressors are tested, playing with different subsets of variables. For 

example, it is found that presence of rain (> 1 mm) can be classified with 92% sensitivity and 

85% total accuracy, or that vertical profiles of T,p,q can predict the vertical profiles of GNSS 

PRO polarimetric phase shift between 6 and 14 km altitude with accuracies between 85% 

and 90%.


