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Polar Mesospheric Clouds (PMCs), also known as Noctilucent Clouds (NLCs), are the highest clouds on Earth. The PMC
consists of water-ice particles that can be formed under extremely low-temperature conditions around the mesopause region at
high latitudes in summer, and thus their formation and loss are thought to be sensitive to atmospheric temperature, the mixing
ratio of water vapor, and mesospheric dust as a condensation nucleus. Therefore, the variability of PMCs could be used as
a valuable indicator to understand the variation of the high-latitude mesosphere. As for the long-term PMC variations, some
previous studies mentioned that PMCs may be a possible indicator of global change (i.e., a miner’s canary of global warming),
and it has been considered to be an important topic. On the other hand, long-term PMC variations can be affected by various
factors, such as the solar cycle of an approximately 11-year period and large-scale volcanic eruptions. In addition, short-term
scale effects, such as effects due to Stratospheric Sudden Warming (SSW) in the winter hemisphere, may play important
roles in the PMC variations. To observe these variations and understand their mechanisms, long-term PMC observations are
needed, and comprehensive investigations on PMC variations are important.

Himawari-8 is the Japanese geostationary-Earth-orbit (GEO) meteorological satellite that started operation in 2015, and a
PMC detection method was developed for the full-disk image captured by the Advanced Himawari Imager (AHI) onboard
Himawari-8. As a result, the performance of the Himawari-8 PMC observation was comparable to that of the Cloud Image and
Particle Size (CIPS) onboard the Aeronomy of Ice in the Mesosphere (AIM) satellite. Himawari-8/AHI ended its operation
in December 2022, and Himawari-9/AHI took over its operation. To continue PMC observations, the PMC detection method
developed for the Himawari-8/AHI was applied to the Himawari-9/AHI. Analysing simultaneous PMC observation data in
early summer in the Southern Hemisphere (1-13 December 2022) by both satellites, comparisons were made between the
PMC data from Himawari-8/AHI and Himawari-9/AHI. The results showed that 99.8% of the PMC detection results from
Himawari-9/AHI agreed with those from Himawari-8/AHI. As for the PMC height data, 98.3% of the data showed agreement
within £ 1 km. These results indicate that the Himawari-9/AHI PMC observations have the same performance as the
Himawari-8/AHI PMC observations.

In this study, we are working on data analysis of about nine-year PMC data acquired by the Himawari-8/9 during 2015-
2024 to investigate long-term PMC variations. To perform comprehensive investigations, we also analyse the solar activity
index data, atmospheric temperature data, and water vapor data. In the presentation, we will show these results and discuss
importance of several factors affecting observed PMC variations.
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