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Abstract: Using the Doppler radar and AWS data, this paper comprehensively analyzed three gust front
processes which took place in Jiangsu Province on 16 May, in Beijing-Tianjin-Hebei region on 9 June and in
Hebei Province on 10 July 2012. It turned out that the thunderstorm high which is formed by the continu-
ous subsiding cold air, is the immediate cause of the formation of gust front. In the formation process of
thunderstorm high, on the one hand, cold subsiding air stacks rapidly and forms thunderstorm high in a
narrow area; on the other hand, the new monomers constantly replace the old, thus, stable downdraft in
the storm develops thunderstorm high. Under the high pressure, strong divergence airflow and ambient air
form the gust front. Gust front moves forward and enhances with the movement and enhancement of the
thunderstorm high, and gradually disappears when thunderstorm high weakens. The greater temperature
gradient and pressure gradient are, the stronger instantaneous high winds and gust front become. Instanta-
neous high wind speed that gust front produces is not always proportional to the intensity values of narrow
band echo. MARC can indicate the emergence of gust front about half an hour, and the longer the conver-
gence maintains, the longer the gust front maintains.
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Fig. 1 Reflectivities (a, b, ¢) and radial velocities (d, e, {) of the three gust fronts
(a,d) Yancheng radar at 19:08 BT 16 May 2012, 0.5°, (b,e) Tanggu radar at 18:06 BT
9 June 2012, 0.5°, (c,D) Shijiazhuang radar at 18:30 BT 10 July 2012, 1.5°
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Fig. 2 VWP and evolution of meteorological elements when gust front passes
the station (Triangle marks the time of passing the station)
(a) Yancheng radar on 16 May 2012, (b) Tanggu radar on 9 June 2012, (c) Shijiazhuang radar on 10 July 2012,
(d) Jianhu Station on 16 May 2012, (e) Jinnan Station on 9 June 2012, (f) Dingzhou Station on 10 July 2012
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Fig. 3 AWS sea-level pressure (black solid lines) ., air temperature (orange dashed lines), 2 min
wind mean speed and direction, relative humidity (green dashed lines), 1 h pressure variation
(shaded area), temperature variation (red dashed lines)
(Blue thick solid line represents gust front, black dot stands for radar station)
(a,d,g) 18:30 BT 16 May 2012, (b,e,h) 18:00 BT 9 June 2012, (c,f,i) 20:00 BT 10 July 2012;

(a,b,c) stack the same time reflectivity, (d.e,f) stack the same time velocity
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Fig.4 (a) Integrated chart of 0.5 reflectivity of Lianyungang radar at 16:37 and AWS element

at 16:40, (b,c) Reflectivity and velocity cross-section of Lianyungang radar at 16:37 (along

o

segment P1—P2 in Figs. 4a and 4e), (d) Integrated chart of 0. 5° reflectivity of Yancheng radar

at 17:19 and AWS element at 17:20, (e) 0.5° velocity of Lianyungang radar at 16:37

and (f) Yancheng radar at 17:19 (P1 stands for radar station)
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Fig.5 (a) Imegraled chart of 0. 5° reflectivity of Yancheng radar at 17:48 and AWS elements at 1750,
(b) 0.5° velocity of Yancheng radar at 17:48 (al stands for radar station), (¢) Reflectivity cross-section

of Yancheng radar from 17:24 to 17:53 (P1 and P2 as a starting point and terminal point, respectively)
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Fig. 6 (a) Integrated chart of 0. 5° reflectivity of Yancheng radar at 19:19 and AWS elements at 19:20,
(b) 0.5° velocity of Yancheng radar at 19:19, (c) Integrated chart of 0. 5° reflectivity of Changzhou and

Nanhui radar and AWS elements at 22:30, (d,e) 1 h variation field at 18:20 and 22:30
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Fig. 7 Conceptual model of gust front formation mechanism

[(b) reference Wakimoto,1982; (¢) The arrows, dash dot lines and solid black lines are

directions of air flow, isothermal and isobar, respectively]
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