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Plasma bubbles are regions in the nighttime equatorial F-region ionosphere where the electron density is significantly deplete
Plasma bubbles are known to affect the accuracy/stability of GNSS (Global Navigation Satellite Systems) because the stee
gradient and small-scale irregularities within or in the vicinity of bubbles can disturb GNSS signals propagating through the
ionosphere. Plasma bubbles usually evolve along geomagnetic meridian and change their shape during the eastward motic
The changes in the shape of plasma bubbles are closely related to the background neutral winds and ionospheric conductivi
However, there has been no definite conclusion on how bubbles change their shape during the propagation. In this study, v
analyze the shape of plasma bubbles by using 630.0 nm airglow observations and discuss their temporal evolution.

In this study, we make use of the Optical Mesosphere Thermosphere Imagers (OMTIs) and the WATEC imager both which
have been operated in Ishigaki (24.4 deg N, 124.1 deg E) station. The exposure time and optical filter of OMTIs are severall
160 s and 630.0 nm, respectively. The WATEC imager consists of a small camera (WAT-910HX), a fisheye lens and an optica
filter for the 630.0 nm airglow. Both the exposure time and temporal resolution of the measurement is 4 s. One of the problem:
of the WATEC imager is its low S/N ratio due to thermal noises because the CCD of the camera is not cooled. To minimize this
effect, we removed the thermal noises by integrating its raw images for 2 minutes.

We have detected plasma bubbles on 63 nights from March 26, 2014 to December 25, 2016. On March 13, 2015, we detecte
plasma bubbles changing their shape when their eastward moving velocity gradually decreased. The eastward drift velocit
estimated, with an assumed emission altitude of 250 km, changed from 93 m/s to 49 m/s at 17 deg geographic latitude, and froi
103 m/s to 49 m/s at 20 deg geographic latitude. Besides, the offset angle between the bubble and the geomagnetic meridi
changed from -5 to 5 degrees. In the presentation, we demonstrate the eastward drift velocity and the shape of 63 bubble cas
and compare them with models of neutral wind. In addition, we discuss the shape of plasma bubbles extracted by using Sob
filter and Histogram of Oriented Gradient (HOG) method.
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