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Abstract

As mankind depends more and more on instantaneous global communications, we
become more susceptible to space weather (variability in the earth’s ionosphere) which
can create hazardous conditions on earth, such as communications, radar and
navigation blackouts. Our current capability for monitoring and forecasting space
weather storms and issuing relevant alerts is limited by our sparse sensing of the
ionosphere (currently provided by various satellite installations). There is a need for
lower cost, consistent, daily monitoring, mapping and modeling of the ionosphere. Such
a system may be at hand using ground based GPS.

Phase delays, imposed upon GPS timing signals by free electrons and ions in the
intervening atmosphere, add noise and systematic errors to the trilateration
(triangulation) calculations of geo-location by GPS algorithms, thereby reducing the
precision and accuracy of GPS. As companies sought to provide progressively higher
GPS accuracy and precision, they developed techniques to correct for these errors.
However, the corrections themselves provide valuable real time information about
dynamic conditions in the ionosphere and troposphere. In this seminar we will examine
the processes used to measure the total line of sight electron content, examine how this
technique can be used to produce a low cost sensor system that can monitor changes
in the earth’s atmosphere, and present some examples of initial results using this
approach.
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