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Long-term trend in the solar quiet geomagnetic field variation and thermospheric wind
based on the IUGONET observation data
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It has been well-known that geomagnetic solar quiet (Sq) variation is produced by ionospheric currents associated with dynam
process via interaction between the neutral wind and plasma in a region of the thermosphere and ionosphere. The large-sc:
motion of the neutral particles is caused by heat convection due to solar irradiance and by tidal force of the sun and moor
From the Ohm’s equation, the ionospheric currents which lead to the Sq variation strongly depend on ionospheric conductivity
polarization electric field and neutral wind. Then, trend in the Sq amplitude may include information on the long-term trend
in the neutral wind of the thermosphere and ionosphere. Recently, Elias et al. [2010] found that the Sq amplitude tends t
increase by 5.4-9.9 % at all the stations in the middle latitudes (Apia, Fredericksburg and Hermanus) in a period of 1961-
2001. They mentioned that the long-term variation of ionospheric conductivity associated with geomagnetic secular variatior
mainly determines the Sq trend, but that the rest component is ionospheric conductivity enhancement associated with coolir
effect in the thermosphere due to increasing greenhouse gas. However, since Elias et al. [2010] analyzed only the geomagne
field data obtained from the three geomagnetic stations, and did not compare the long-term trends in the Sq amplitude and tt
neutral wind in a region of the thermosphere and ionosphere, the detail of physical process of the long-term Sq variation has ne
been understood yet. In this paper, we try to clarify quantitatively the effect of the Sq variation on the long-term trend in the
neutral wind, and to construct a global picture of upper atmosphere variation associated with increasing greenhouse gas usil
the long-term observation data of geomagnetic field and neutral wind obtained from the ground magnetometer, MF and metec
wind radars. These observation data have been provided from the institutions participating in the IUGONET (Inter-university
Upper atmosphere Global Observation NETwork) project which stated in facial 2009. In this talk, we will discuss the long-
term relationship between the Sq and neutral wind variations in a region of the thermosphere and ionosphere obtained from tt
IUGONET data.
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