
EGU2020-11622, updated on 27 Mar 2020

https://doi.org/10.5194/egusphere-egu2020-11622

EGU General Assembly 2020

© Author(s) 2020. This work is distributed under

the Creative Commons Attribution 4.0 License.

Structure function analysis of plasma density fluctuations during
total loss of lock of GPS signal events

Hossein Ghadjari1

, David Knudsen

1

, and Susan Skone

2

1

University of Calgary,Department of Physics and Astronomy, Calgary, Canada (hossein.ghadjari@ucalgary.ca)

2

University of Calgary, Department of Geomatics Engineering, Calgary, Canada (hossein.ghadjari@ucalgary.ca)

  Ionospheric irregularities are fluctuations or structures of plasma density that affect the

propagation of radio signals. Whenever large-scale irregularities break up into meso and small-

scale irregularities, these processes become similar to a turbulence cascade. In order to have a

better comparison between this and plasma density irregularities, we study different orders of

structure functions of plasma density of total loss of lock events measured with the faceplate

measurements of plasma density and the GPS measurements from the Swarm mission. Total loss

of lock of GPS signal is a physical proxy for severe degradation of GPS signals. In addition to

different orders of structure-function, we study the existence of self-similarity or multifractality of

plasma density of total loss of lock events to investigate any possible intermittent fluctuations. 
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