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Investigation of seasonal characteristics of wind fields in mesosphere and

lower thermosphere over Wuhan
ZHU Zhengping, CAI Jungiang’
(College of Electronics and Information Engineering, South-Central Minzu University, Wuhan 430074, China)

Abstract  Using 96 months of observation data from the Wuhan meteor radar (1 144°E, 30.6°N) , the seasonal
characteristics of the horizontal background wind, diurnal tide, and semidiurnal tide in the middle and lower thermosphere
over Wuhan have been studied. The results show strong shear in the monthly average zonal wind, with a prominent easterly
flow in summer. The meridional wind is northward in winter and southward in other seasons. The HWM14 model winds are
notably weaker than the observed values in summer. Tidal analysis reveals that diurnal tides dominate in Wuhan, with both
diurnal and semidiurnal tide amplitudes exhibiting strong seasonal variation, peaking around the equinoxes. Compared to
the Global Scale Wave Model (GSWM) , the observed diurnal tide amplitude is smaller, while the semidiurnal tide
amplitude is larger. These results highlight discrepancies between model simulations and observations, emphasizing the
need for improved observations and model refinement. Valuable insights into regional atmospheric dynamics and model
enhancement have been provided through an in-depth analysis of Wuhan meteor radar observation data.
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Fig. 1  Monthly mean zonal winds (a) and meridional winds (¢) measured by Wuhan meteor radar from January 2011 to december 2018 (b) and (d) show
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the monthly mean zonal winds and meridional winds respectively at 30°N (North Latitude) from HWM14. eastward and northward flows are positive
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Fig. 2 Monthly average amplitude (a) and monthly average phase (c) of the zonal component of the diurnal tide, as well as monthly average

amplitude (b) and monthly average phase (d) of the meridional component of the diurnal tide in Wuhan from 2011 to 2018
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Fig. 4 Monthly average amplitude (a) and monthly average phase (c) of the semidiurnal tide zonal component, as well as monthly average amplitude

(b) and monthly average phase (d) of the semidiurnal tide meridional component in Wuhan from 2011 to 2018.
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Fig. 5 Amplitude and phase of the semidiurnal tide at an altitude of 90 km above Wuhan from 2011 to 2018
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Fig. 7 Comparison of seasonal averages of semi-diurnal tide amplitudes and phases from 2011 to 2018 with the GSWM model
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