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Medium-scale traveling ionospheric disturbances (MSTIDs) are wave-like perturbations of ionospheric plasma. Although
images of 630-nm airglow are useful information to reveal generation and propagation mechanisms of MSTIDs, past ground
based experiment derived their spatial structures by assuming the emission altitude. In order to clarify both the horizontal an
vertical structures of MSTIDs, we analyze the 630-nm airglow images simultaneously obtained with the ISUAL imager on board
FORMOSAT-2 satellite and an all-sky camera installed in Darwin, Australia.

FORMOSAT-2 satellite flies on a sun-synchronous (09:30 to 21:30 LT) polar-orbit at an altitude of 891 km. ISUAL (Imager of
Sprites: Upper Atmospheric Lightning) is an instrument to measure transient luminescent events (TLES), i.e. sprites and elve:
and images the Earth’s limb corresponding to 0 LT when the satellite heads northward on the nighttime-orbit. ISUAL consists of
an imager, a spectrophotometer, and an array photometer, where the most essential instrument in the present study is the ima
that takes images by selecting one of six filters. The all-sky camera installed in Darwin (12.44 S, 130.96 E) belongs to the airglow
imager network OMTIs, and measures the upper atmospheric phenomena by periodically changing four deployed filters. In thi
study, we analyze airglow images obtained by the ISUAL imager and all-sky camera with the 630-nm narrowband filter.

During a total of 14 days in December 2006, May-June 2007, and April-May 2008, the ISUAL imager was operated for our
experiment. Wave-like structures were identified by both the ISUAL imager and all-sky camera in 14-16 May. On 16 May, the
most evident structures were detected from the ground under a favorable weather condition, ISUAL observed the region (30-30
km altitudes) along “130 E longitude,in the latitude range from 50 S to 20 N during 14:45-15:13 UT. At around 15:00 UT, it
observed the F-region ionosphere over the all-sky camera with a temporal resolution of about 20 seconds. At the same time, tt
all-sky camera continuously observed the sky over Darwin with a time resolution of 5.5 minutes. Therefore, we mainly analyze
the coincident satellite- and ground-based data obtained over Darwin at around 15:00 UT on 16 May, 2007.

We postulated that the distribution of the 630 nm airglow is vertically Gaussian and horizontally uniform, and estimated the
altitude profile that best fits to the ISUAL data. The estimated peak altitude was “220 km, which is several tens of kilometers lowel
than the altitude often assumed in the past studies. We derived relatively weak fluctuations of MSTIDs by subtracting smoothe
data from original data. We projected the images obtained by all-sky camera onto the altitude plane of 220 km and extracte
perturbations of emission intensity along the satellite observation path. By comparing these data, we found that the wavelengtt
derived from the ISUAL and the all-sky imager are in good agreement, which suggests that both instruments detected the san
event of MSTIDs. The phases of perturbations from both data, however, do not match perfectly. We need to improve the analysi
method especially in view of the analytical resolution. In the presentation, we analyze the satellite- and ground-based data t
comprehensively clarify the horizontal and vertical structures of MSTIDs.
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