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It has been 20 years since the first OPAC meeting in Graz, 34 years since the GNSS-RO 

technique was first proposed – before many current RO scientists were born. While much 

progress has been made, a great deal more is yet to come. Happily, the rate of progress is, at 

last, rapidly increasing. The next few years will see a blossoming and expansion of RO and 

closely related techniques far surpassing all that has gone before. 

GNSS-RO has a rich history, emerging from a chance collaboration by GPS geodesists in the 

1980s with the preeminent, pioneering planetary radio scientist from the early 1960s – a 

continuous thread going back 60 years. Only now, however, as a result of continuing and 

dramatic technology advances, have we had the means to take RO to its farthest horizons: 

not just mapping the 3D refractive structure of the atmosphere in unprecedented detail but 

evolving to address a sweeping variety of today’s environmental sensing needs, all with a 

pocket-size device of, by ordinary flight standards, negligible cost. 

This talk will offer a historical tour of GNSS-RO going back to its earliest roots, marking key 

milestones as it grew from a niche pursuit by a cloistered cadre of planetary scientists to 

become a mainstream Earth science discipline. We will show that, notwithstanding this 

progress, the past has been prologue, the RO revolution is just getting underway. We will 

survey the various technical offshoots of the RO sounding concept to embrace everything 

from gravity mapping to surface vector winds, ocean circulation, vegetation canopy, soil 

moisture and more, coming online in the next few years.


