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Abstract

This paper uses the automatic station observation data, Doppler radar data and NCEP reanalysis
data to analyze the process of the squall line occurring in Beijing on July 21, 2012 under the cold
vortex situation in Northeast China. The squall line process caused a large range of thunderstorms
and strong convective weather. The results show that under the cold vortex situation in Northeast
China, the following characteristics are required for the formation of the squall line: 1) The 700
hPa and 800 hPa height fields before the squal line occurring have shear lines, and the bottom line
has convergence lines. 2) There is a significant negative vertical wind shear at low altitude before
the occurrence of the squall line, and there is an ascending motion at low altitude. 3) There is a
significant convergence of water vapor flux before the occurrence of the squall line, and the water
vapor flux convergence area is consistent with the area where the enthalpy line develops. 4) The
analysis of the radar characteristics of the squall line shows that there is weather phenomenon
such as precipitation in the corresponding area of the squall line.
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Figure 1. 500 hPa height field (unit: dagpm), high and low level mesoscale system configuration (Red double solid line is
850 hPa shear line, brown double solid line is 700 hPa shear line, green solid line is 500 hPa slot line, dotted line is 925 hPa
convergence line, gray arrow is 925 hPa jet stream) and radar echo map (shadow part), unit: dBz)
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Figure 2. July 21, 2012 Radar reflectance (color shaded area, unit dBz), 500 hPa height field (black solid line) and water
vapor flux divergence (dashed line) 925 hPa convergence line (single solid line), 925 hPa jet axis (grey arrow)
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Figure 3. July 21, 2012 Radar reflectance (color shaded area, unit dBz), 500 hPa height field (black solid line) and water
vapor flux divergence (dashed line) 925 hPa convergence line (single solid line), 925 hPa jet axis (grey arrow)
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Figure 4. Water vapor flux divergence (color shaded area, unit: 107> g/(cm*hPa-s)) 925 hPa water vapor flux map (color
shaded area, unit: 10~ g/(cm-hPa-s))
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Figure 5. Radar combined reflectivity
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