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MU Radar Studies of Wave Sources and IGW Interannual Variability in the Mesosphere
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The results of measurements of generation of internal gravity waves (IGWSs) in the troposphere by mesoscale
dynamical processes with the MU radar at Shigaraki, Japan (35 N, 136 E) in all seasons are presented. Zonal and
meridional horizontal nonlinear advective accelerations are estimated using eight directions of the MU radar antenna
beam. The results of measurements of the advective accelerations at the altitudes of 2-18 km in April 1997, July and
October 1998, and January 1999 are presented. The values of the advective accelerations are mainly between -0.01
m/s/s and 0.01 m/s/s with peaks up to + 0.04 m/s/s during tens of minutes to several hours in regions with vertical
scales up to several kilometers. Such extremes are more frequent at the altitudes of tropo- stratospheric jet at 10-15
km and may indicate regions of inclination from geostrophic balance and of increased generation of atmospheric
waves. Seasonal variations of the intensity of tropospheric IGW sources are discussed. Results are presented of
month by month measurements of the mean wind and IGW intensity and momentum fluxes with the MU radar at the
altitudes 65-80 km in 1986-1997. The mean zonal wind is eastward in winter and westward in summer, but the
amplitude of these annual variations is changing in different years, having a minimum in 1992-1994. The mean
meridional wind shows substantial quasi-bi-annual variations. IGW intensities and momentum fluxes had a maximum
in 1991-1994. Some possible reasons for such interannual changes are discussed. Possible contribution of IGWs
generated in the troposphere at middle and equatorial latitudes to interannual variations of the wave intensity and
general circulation of the middle and upper atmosphere over the MU radar is considered.



