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Abstract: By using National Centers for Environmental Prediction (NCEP) Final (FNL) operational global
analysis data, the formation and developing mechanisms of the two vortices that caused snowstorms, on 16
and 25 February 2015 are investigated in terms of dynamics diagnosis. The results show that the formation
and strengthening of vortices are the direct causes for the snowstorms, but the associated mechanisms are
quite different in the two snowstorm cases. Positive tendencies of relative vorticity caused by convergence
in lower troposphere and vertical transportation are the mainly forcing items for the formation of vortices in
the two cases, respectively. On 16 February, there was a vortex moving eastward at 500 hPa. The cold
advection near the bottom of the vortex deepened the trough at 500 hPa and the positive vorticity advection
strengthened. Therefore, the increase of differential vorticity advection resulted in the developing of upward
motion, and then the enhancement of the convergence at 850 hPa. On the other hand, on 25 February, the

vertical vorticity transport by strong upward movement was the major developing mechanism of the vortex
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at 850 hPa.
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Fig. 1 The observed precipitation in Liaoning Province from 08:00 BT 16 to 08:00 BT
17 February (a) and from 08:00 BT 25 to 08:00 BT 26 February (b) and evolution

of 6 h precipitation (c,d) for the two cases in 2015 (unit; mm)
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Fig. 2 The geopothential height (solid line, unit: dagpm) and relative vorticity (shaded, unit: 10

«s7H (d, h) A

s ') and

winds at 850 hPa (a, e), 6 h precipitation (b, f), cross-section of relative vorticity (unit; 1077 s~ ')

along 42°N (¢, g) and the specific humidity (solid line, unit: g+ kg '), the water vapor flux

2

divergence (shaded, unit; 10°° kg + m *

+ s ') and the water vapor flux vector (unit; kg e m™ ' s 1)

at 850 hPa (d, h) at 08:00 BT (a, b, ¢, d) and 14:00 BT (e, f, g, h) 16 February 2015
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