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Abstract Based on the simulation data of TIMEGCM, the influence of horizontal wind variations on
middle-latitude vertical wind changes during the geomagnetic storms (100~ 650 km) on 10 September

2005 is studied. The model simulations were diagnostically analyzed, which is to investigate the causes of
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storm-time vertical wind changes. The results show that the vertical wind variations above 250 km

depend on the changes of horizontal wind, and the vertical wind changes below 250 km are driven by the

vertical wind at high altitudes. In the early initial phase of geomagnetic storms, the meridional winds

have more significant influence on the vertical winds over 250 km than the zonal winds. As the storm

evolves, the zonal winds contributed more to the changes of vertical wind. The responses of temperature

variations to the geomagnetic storms are similar with horizontal wind changes. At the beginning of the

initial phase, the temperature propagates faster along the longitude, and the meridional wind changes

faster. As the storm evolves, the temperature propagates faster along the latitude, and the zonal wind

changes faster.
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Fig. 1  Kp value of the whole day on 10 September
2005 (The black polyline is the Kp value, the black
horizontal dashed line represents Kp=2.3, and the black
vertical dashed line is the time of the start of

the magnetic storm)
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Fig. 2

Variation of horizontal wind along the grid of longitude (F) and vertical wind in the thermosphere during

mid-latitude geomagnetic storms (Up is positive, down is negative; the black dotted line indicates 250 km height,

and the yellow and green dashed lines indicate 06:00 UT and 18:00 UT respectively)
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