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Results of NLC observations during 2020 to 2021 in Hokkaido and progress on

development of the imager for NLC.
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It is important to know an exact occurrence rate and spatial distribution of noctilucent clouds (NLCs) in middle latitude
region. An expansion of an NLC region toward lower latitudes is thought to be a result of progress of the global warming. A
network of digital cameras has been operated in Hokkaido (43.2 N -44.4N), Japan since Jun 2010 in order to monitor NLCs in
the middle latitude region by several research groups of Japanese institutes and universities. They reported the first detection
of NLCs from multiple sites in Hokkaido, Japan in Jun 21, 2015 [Suzuki et al. 2016]. However, there had been no reports
of NLC detection through 2016 to 2019 from Hokkaido despite continuous observations after the first event. The silence of
NLC activity in Japan had been abruptly broken by 4 times detections from multiple sites in Hokkaido in 2020. Successively,
very faint NLC signature are captured simultaneously from two sites of Hokkaido on Jun 22, 2021. This is the first case in
two senses. First, this is the first case that NLCs had been detected multiple days in single season (2020). Second, this is
the first case that NLCs had been detected in two successive seasons (2020 and 2021). We present these results and discus
possible causes by comparing the ground-based observations and global atmospheric parameters from satellites. In addition,
we also focused on the single event captured in 2021 (Jun 22). The NLC signal captured in this day was quite faint and hard
to recognized by glancing of the image. Fortunately, we could find this feature by careful check of image data. Simultaneous
images taken from Rikubetsu and Monbetsu also increased robustness of the NLC detection. Such faint signals are thought to
be rather dominant in middle latitude region (i.e., lower latitude limit of NLC occurrence). Thus, we have started to develop
a new imaging system which can capture the faint signals from NLCs with high signal to noise ratio even under the bright
sky background condition. The design of the imaging system and a result of test observations are also presented in this talk.
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