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Abstract

By using the data of upper-air sounding and surface observations, an analysis was performed on
heavy snow process taking place in He-Dong of Gansu province from 15 to 17 February, 2014. The
results showed that this heavy snow process is a combined consequence of surface inverted
trough, eastward returning current and Plateau short-wave trough; the eastward returning cur-
rent provided a cooling cushion to southwest warm and wet current. In the snow process, the
thermal instability condition was weaker, but there was strong dynamic instability, and the dif-
ference of wind vector in middle level was about 21.0 m-s-1. The main water vapor source of this
snow process was southwest warm and wet current in front of Plateau trough; meanwhile, in low-
er level there was a water vapor convergence center and the returning current was moist air, so it
helped vertical transport of water vapor. The positive vorticity advection and strong warm advec-
tion of 500 hPa were the direct dynamic factors that led to convergence in low level, divergence in
upper level and vertical ascending motion; these factors promoted surface inverted trough’s con-
tinuously development and convergence line was to strengthen. The superposed time of eastward
returning current and southwest warm and wet current can be used to forecast the occurring time
of this kind of snow process. There were three physics characteristics providing good indicators to
snow magnitude: water vapor flux, vorticity advection and temperature advection of 500 hPa.
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Figure 1. The distribution of 24 h snowfall at 08:00 BT 16 (a) and 17 (b) (unit: mm)
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Figure 2. Synoptic charts of 500 hPa at (a) 20:00 BT 15 February 2014, (b) 08:00 BT 16 February 2014
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Figure 3. Surface weather situations at 08:00 BT 16 February 2014
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Figure 4. T-Inp profile of Wudu (a) and Yuzhong (b) in Gansu at 08:00 BT 16 February 2014
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Table 1. Sounding physical quantities of Wudu and Yuzhong at 8:00 BT 16 February 2014
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Figure 5. The superposition of 500 hPa vapor flux and wind field, and 850 hPa vapor flux divergence field
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Figure 6. The 850 hPa (a) and 500 hPa (b) vorticity advection at 20 BT 15 February 2014 (unit: 10 s %)
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Figure 7. The 850 hPa (a) and 500 hPa (b) temperature advection at 20 BT 15 February 2014 (unit: 10°°C-s™)
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