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The relationship between solar activity/geomagnetic activity and Arctic Oscillation
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The one solar activity cycle is about 11 years, so the radiation cycle from the sun is about 11 years, too. There are a numbe
of studies on the effect of the radiation cycle upon the Earth’s atmosphere. It is very likely that the radiation cycle can force
the so-called Arctic Oscillation (AO). It is suggested that the change in ultraviolet rays (UV) causes a change in ozone in the
lower stratosphere, that may result in the change in stratospheric jet. On the other hand, it is also suggested that the change
geomagnetic activity is connected to the AO. The purpose of this study is to analyze the possible impact of solar activity anc
geomagnetic activity upon the AO as the external forcing.

Maximum and minimum periods are defined for F10.7 as the indicator of UV and aa index as the indicator of geomagnetic
activity. In each period, the monthly mean of barotropic height anomaly is calculated, and the difference between the maximun
and minimum is analyzed.

As a result, the structure of AO is found in winter when the anomaly composite is analyzed for each month. Significance tes
(level of significance is 95%) shows that the aa index has wider significant area than that of F10.7.

Zonal-mean temperature anomaly shows that a characteristic heating is found in the lower stratosphere for both indices ¢
F10.7 and aa index. In the case of aa index, the heating is stronger during the maximum period than the minimum in the vicinity
of 1 hPa. There is a possibility such that the upper atmospheric heating can be a trigger of the excitation of the AO in the lowel
atmosphere.

It is considered that the stratospheric heating by UV can be a forcing of the AO. Similarly, the aa index representing the
variation of geomagnetic activity, which is attributed to the fact of charged particles from the sun, can be another forcing of the
excitation of the AO. The process should be studied further in the future.
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