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Development of a fast 3D spectral atmospheric general circulation model and new
approaches to atmospheric dynamics research
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We have succeeded in constructing a three-dimensional spectral-mechanistic
atmospheric general circulation model (MCM), and the paper in which we presented our results has
been highly evaluated in the scientific community, including a paper award. As a result of a new
approach to the study of atmospheric dynamics using the MCM, we investigated whether or not QBO
(Quasi-Biennial Oscillation)-like oscillations occur in the benchmark experimental setup of a
previous study and, by comparison with the finite-difference method model, showed that whether or
not QBO-like oscillations occur depends largely on the vertical discretization method and
resolution. The results showed that whether or not QBO-like oscillations occur depends strongly on
the vertical discretization method and resolution. As a corollary study, we also proposed a method
to accurately give the equivalent depth of the Pekeris mode detected in the 2022 Tonga eruption.
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