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An international observation project on the interhemispheric coupling using the world s first atmospheric radar network
is in progress (PI: Kaoru Sato). The coupling is initiated by a sudden stratospheric warming, which is an abnormal
atmospheric event associated with a sudden temperature increase by several tens degrees in several days in the Arctic
and the Antarctic upper mesosphere is warmed associated with modified global scale circulation. We aim to clarify the
mechanism. In this coupling process, it is said that the change of momentum transport to the mesosphere by small-scale
atmospheric gravity waves is the key. However, the observational evidence is not sufficient because gravity waves have
smal | scales and they cannot be easily observed. In the winters of 2016 and 2017, we succeeded in capturing relatively
strong sudden warmings by observations. It is found that the characteristics are greatly different between the two sudden
warmings. First, there was no significant gravity wave modulation at the event of 2016, whereas in 2017 there was a
temporary decline in gravity wave activity in the Arctic and a subsequent strengthening. However, the modulation in
the equatorial region and the Antarctic regionwas within the normal seasonal variation. Second, according to the satellite
observations, temperature rise in the Antarctic in 2016 occurred almost at the same time as the event, but it was seen
after several days of the event completion in 2017. These results indicate that the mechanism of the interhemispheric
coupling is not so simple as considered. Furthermore, in order to clarify the peculiarity of the stratospheric field
during the stratospheric sudden warming, the climatology of the stratospheric circulation and the contribution of the
gravity waves were examined for in each season. The data used are modern four reanalysis data. It is clarified that
the momentum transport of gravity waves is essential to determine the stratospheric circulation structure. The structure
and maintenance mechanism of the stratospheric circulation in the spring and autumn, which had been difficult to analyze
and hence not well understood so far, were clarified by deepening theoretical considerations




