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A study on plasma bubble altitude using ground-based GPS receiver networks and low
earth orbit satellites

# Michi Nishioka[1]; Akinori Saito[1]
[1] Dept. of Geophysics, Kyoto Univ.

Altitude of plasma bubble was studied with ground-based GPS receiver networks and low earth orbit satellites data.

Occurrence of plasma bubble was different among observational techniques. Occurrence rates derived from DMSP dai
whose observational altitude was about 850km was smaller than those from ground-based GPS receiver networks data dz
which observe Total Electron Contents (TEC) in the ionosphere. Only plasma bubbles which reached higher than 850km wer
detected by the DMSP satellites.Difference between occurrence rates derived from the DMSP satellites and ground-based Gl
receivers indicates that many plasma bubbles could not reach to 850km altitude. It was also suggested that the difference
plasma bubble occurrence between the DMSP satellites and ground-based GPS receivers depends on the solar activity.Altitu
where plasma bubble appear is not understood yet. In this presentation, altitude of plasma bubble was studied with ground-bas
GPS receiver networks and low earth orbit satellites data.

Ground-based GPS receiver networks data is provided by International GNSS Service and Japan Agency for Marine-Eart
Science and Techonology. Using these networks data, plasma bubble was observed with TEC data. The field of view of |
ground-based GPS receiver is a circle in with 700km radius above the station. Horizontal variations of TEC were revealed with
ground-based GPS receiver networks. TEC is also observed with GPS-radio occultations with GPS receivers on low earth orb
satellites. Vertical variations of TEC were detected with GPS-radio occultations. We used GPS receiver data on the CHAMF
satellite whose orbital altitude is about 400km. In addition to TEC data, plasma density data at 600km and 850km altitude whick
were measured with the DMSP and ROCSAT-1 satellites, respectively, was used to reveal the apex height of plasma bubble. C
April 4, 2004, plasma bubble was observed with ground-based GPS receivers, GPS receiver on CHAMP satellite,and plasir
density detector on the ROCSAT-1 satellite.The locations of plasma bubble observed with ground-based GPS receiver data
UT 16:20 were around 100E, 105E, and 115E. Zonal distribution of these plasma bubble was consistent with those derived fror
GPS-CHAMP occultation data. It was found, with the occultation data, that the altitudes these plasma bubbles appeared wel
about 280km. Plasma bubble which located at 115E was also observed with plasma density measurent on ROCSAT satellit
which indicates that this plasma bubble reached at 600km altitude. Apex height of plasma bubble will be presented using grounc
based GPS receiver network and low earth orbit satellites.
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