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The causes of the 2020 and 2021 noctilucent cloud appearance events in Hokkaido,
Japan.
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Noctilucent Clouds (NLCs) are known to be seen at high latitudes during the twilight period in the summer hemisphere.
However, in recent years, NLC appearance at lower latitudes is increasing. In Japan, NLCs were first sighted in Hokkaido
in 2015. They were subsequently observed again in 2020 and 2021. Especially in the summer of 2020, 4 cases of NLC
events were observed. This was the first time in which multiple cases were confirmed within one season in Japan. According
to previous research, NLCs shown in the middle latitude regions are mainly due to the transportation of NLC particles
from higher latitude (i.e colder) regions by a horizontal wind. If this hypothesis is correct, the detection of NLCs in the
mid-latitudes would increase when plenty of NLC particles are generated at high latitudes and effectively transported by
meridional wind. In this study, the atmospheric temperature distribution in the upper mesospheric region of the Northern
Hemisphere mid-high latitudes in 2020 and 2021 was investigated by using data from NASA’s polar-orbiting meteorological
satellite Aura/Microwave Limb Sounder (MLS), and the intensity and phase of NLCs transportation from north to south was
investigated by using geostationary Japanese meteorological satellite Himawari 8. Both data are then analyzed and compared
with several methods. The lowest latitudes of the noctilucent clouds appearance around 70-80°E and 150-160°W are retrieved
from processed Himawari 8 data, and their time-series variations and periods of variation were analyzed. Based on the results
of these analyzes, we present a discussion on the causes of noctilucent cloud appearance events in Hokkaido in 2020 and
2021.
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