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Noctilucent clouds (NLCs) have been known as a phenomenon observed mainly from high latitudes. However, in recent
years, they have been frequently observed in mid-latitudes as well. For example, NLCs were observed for the first time in
Hokkaido, Japan in June 2015 [Suzuki et al. 2016]. The expansion of the NLCs area to lower latitudes is possibly caused
by a global increase in the greenhouse effect leading the global warming. Therefore, accurate and continuous monitoring
of the frequency of NLC appearance in the mid-latitudes is important to know the progress of global warming. To improve
the observation opportunities of NLCs in the mid-latitudes, Suzuki et al. [2022] conducted aircraft observations on a trial
basis from June 8 to July 12, 2019, and successively found NLCs in the mid-latitudes on 8 of 13 flights. In this study, the
mechanism of NLC appearance in the middle-latitude area is discussed based on this data. According to the previous studies,
NLC appearance in middle latitude areas is thought to be a result of the transportation of ice clouds by background winds
from high latitudes. Since NLC particles would sublimate quickly if they pass through high-temperature regions during
transportation, NLC particles detected in middle latitudes were considered to pass through only cold areas. Therefore, we
traced back the history of advection from the detection location and compared it with the temperature distribution in the same
altitude region by satellite data (AURA/MLS) to verify whether the transport mechanism is possible. The results indicate
that in most cases the NLCs most likely encountered a high-temperature region during transport. However, since satellite
data represent an averaged temperature in a wide area, the possibility remains that high and low-temperature regions are
distributed in the area and the NLCs may have passed through low-temperature regions. Since aircraft observations can also
capture the spatial structure of NLCs while flying in the longitude direction, the zonal structure of mid-latitude NLCs can
also be derived. In some events, there is a remarkable wavy structure in the longitude direction with a horizontal wavelength
of 7300 km, which may reflect the non-uniformity of the temperature distribution described above. In this study, we analyzed
several mid-latitude NLC events observed by the jet, satellite data, and wind velocity models to discuss the mechanism of
mid-latitude NLC appearance.
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