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The lack of high-resolution atmospheric thermodynamic structure observations inside or near 

the weather events (e.g., storms, hurricane etc.) impedes our understanding of the physical 

processes and the predicting capability in numerical weather prediction models. The 

spaceborne GNSS radio occultation (RO) sounding has demonstrated high impact on weather 

prediction by providing high vertical resolution, all-weather soundings, but with limited 

regional sample density per receiver. On the other hand, the RO receiver onboard the long-

duration, high-altitude balloon platform could offer unprecedented temporal and spatial 

sampling density over targeting region of interest. In this study, the commercial off-the-shelf 

(COTS) GNSS receivers developed by the Night Crew Labs (NCL) were successfully deployed 

on high-altitude balloon platforms. The highly compact, low-cost COTS receiver equipped 

with close-loop tracking shows promise for offering high-quality RO sounding from the 

balloon platform height in the lower stratosphere (~18km) down to the mid-troposphere (~4 

km). The bending angle and refractivity retrievals from two balloon flight campaigns (World 

View and ZPM-1) were analyzed and compared to the near-coincident ERA5 global 

reanalysis. The BRO refractivity retrievals show overall near-zero median difference for World 

View, but much larger difference (~3%) for ZPM-1 as compared to ERA5 data. In the future, 

the COTS RO payloads onboard long-duration balloon platforms are worth further 

improvement for dense atmospheric soundings to improve the regional weather forecasts.


