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The Global Navigation Satellite System Radio Occultation (GNSS-RO) limb-sounding 
technique provides a new source of open-ocean soundings of high vertical resolution profiles 
of water vapor, temperature and, pressure in all weather conditions throughout the depth of 
the atmosphere. In recent years, the RO technique has emerged as a powerful and relatively 
inexpensive approach to overcome some problems of traditional data sources. Atmospheric 
Rivers (ARs) represent narrow (<~ 1000km wide) and long (>~ 2000 km) narrow bands of 
anomalously high atmospheric water vapor fluxes which can be characterized using 
Integrated Water Vapor (IWV) measurements. IWV can be derived directly from the Special 
Sensor Microwave Imager/Sounder (SSMI/S) with high horizontal resolution, or by using the 
high vertical resolution GNSS RO retrieved moist profiles. In this study, the GNSS-RO 1-
Dimensional Variational (1D-Var) retrieved moist profiles from WEGC and UCAR will be 
evaluated during different AR events. These two centers have been proven to be providing 
high-quality and consistent RO refractivity and dry atmospheric profiles in the troposphere. 
However, since the retrieval of moist profiles uses additional information combined with RO 
observations, the decisions of centers to use what kind of climatological model and how they 
estimate observation and background information can lead to discrepancies of their moist 
products. We carefully selected six AR events 

from different parts of the globe in both hemispheres at different times to investigate both 
latitudinal variations of RO moist profiles and consider changes and updates in GNSS RO wet 
profiles. We also compare 1D-Var specific humidity profiles of the two centres with Retrieval-
to A priori Error Ratio (RAER) as well as specific humidity sigma profiles to analyze how 
background data influence retrieved moist profiles during the AR events. Finally, we analyze 
the IWV values of the retrieved RO moist profiles with SSMI/S IWV to investigate how GPS 
RO and SSMI/S observations can be used together to study the low-level moisture distribution 
associated with the AR events.


