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Abstract

In this paper, we make a comparative analysis of EA and BL squall line processes under the back-
ground of cold vortex with the same geographical location at 40°N and 118°E, the NCEP FNL data
and TBB data are used, and use the WRF V3.1 numerical model to simulate the results. We get the
following conclusion: 1) The EA type cold vortex is a deep high-altitude cold trough deepening to
form a cut-off low pressure, and then developing to form a cold vortex. The BL type cold vortex is
formed by deepening and cutting the Mongolian cold trough; 2) The EA squall line is more unsta-
ble than the BL squall line; 3) The water vapor condition is better when the EA squall line occurs; 4)
In the case of the EA type, there is a significant air pressure at the formation of the squall line, the
dew point temperature, the sudden change of the wind speed, and the BL type is weak.
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FIG. 1. Idealized depiction of squall-line formation.
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Figure 1. Idealized depiction of squall-line formation (Bluestein and Jain, 1985)
B 1. FeZeR k5 N IE 8 1L /R =B (Bluestein and Jain, 1985)

Figure 2. Squall line of June 23 in 2008
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Figure 3. Squall line of July 22 in 2009
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Figure 4. T-Inp map of Beijing station at 08:00 on June 23, 2008
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Figure 5. T-Inp map of Beijing station at 08:00 on July 22, 2009
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Figure 6. Left is a composite diagram of EA squall line in the background of cold vortex, right is a composite diagram of BL
squall line in the background of cold vortex. (Black solid line, unit: GPM, jet (shadow part, unit: m/s) and wind field (wind
direction bar) temperature (red dotted line, unit: centigrade) black solid zone representing the position of squall line)
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Figure 7. The left figure is the distribution of temperature and wind field (EA) on 06UTC Jul 23 2009, the right figure is BL
type on 06UTC Jun 23. (The whole wind plume indicates 4 m/s. The collocation indicates the temperature advection, unit is
10 - 6 degrees/s, black solid point represents the squall line position)
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Figure 8. Water vapor flux and its divergence on July 22, 2009 and June 23, 2008
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Figure 9. Analog output data at 118°E, 40°N on June 23, 2008, from 06UTC to 12UTC
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Figure 10. Analog output data at 118°E, 40°N on July 22, 2009, from 06UTC to 12UTC
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Figure 11. Vertical distribution of physical quantities along 118°E, 40°N from 06UTC-12UTC on June 23, 2008
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Figure 12. Vertical distribution of physical quantities along 118°E, 40°N from 06UTC to 12UTC July 22, 2009
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