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Analysis on a Gust Front of Squall Line Event in North China
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Abstract: Using conventional observational data, surface meteorological observation data and Doppler ra-
dar data, the weather characteristics and causes of the gust front in North China on 4 August 2013 are ana-
lyzed. The results indicate that the configuration of ground front and forward-tilting trough is the favora-
ble large-scale circulation background of the gust front. Between the outflow cold air of surface mesoscale
high and environment wind forms a mesoscale convergence line, which makes the convective activity get in-
tensified, causing new thunderstorms to generate or be strengthened. In the mature stage, squall line has
distinct characteristics, and develops to the right. At first, the gust front forms in front of severe thunder-
storms of the squall line. The stronger the squall line, the stronger the gust front. The maintainance of
the gust front relies mainly on the continued sinking airflow of the storm. The gust front weakens after the
sinking airflow drops off. Meteorological elements have dramatic changes as the squall line and gust front
are passing through the area. When the system develops stronger, the variation of meteorological elements
of gust front is greater than that of squall line, but is weaker in the rest time. After the squall line gets
weakened, the gust front still also maintains for a period of time, which needs to be observed more careful-
ly.

Key words: squall line, gust front, mesoscale convergence line, evolution characteristics of meteorological

elements
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Fig. 2

High-level synoptic chart (a) and surface weather chart (b) at 08.00 BT 8 August 2013

[a, 12 h variable temperature at 500 hPa (dotted line), 500 hPa cold air (down arrow), 850 hPa temperature (dotted line) ,

850 hPa warm air (up arrow), Tgso — T500-=>30C (shadow area); b, shadow area: 8—20 h convective weather area]
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Fig. 5 Surface chart (a) cross-sections of vertical convective cloud band (b, ¢, d) along 42°N,
119°E at 20:00 BT 4 August 2013

(a, solid line is surface isobar, unit: hPaj; thick oblique line is profile position; b, blue line is

vertical velocity, unit; 107° hPa + s~ !; red line is temperature, unit: C; A\ is Beijing
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