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Abstract. Using four-dimensional variational Doppler radar assimilation system (VDRAS) simulation and
radar mosaic data, a weak squall line influenced by northeast cold vortex on 16 May 2012 was analyzed.
The result showed that strong convergence line on the surface was an important factor causing convective
occurrence under the weak hydrostatic instability, and was also an important reason for the quickly develo-
ping of the system at the early stage. Cold air was continuously transported to Yangtze-Huaihe River Val-
ley under the control of northeast cold vortex. Because of precipitation dragging by convection within
squall line, the dry and cold air was entrained into convection and continuously moved downward, causing
strong cold pool as the result of evaporation. The main reason for weak squall line is that after the forma-
tion of cool pool, vertical wind shear is not perpendicular to the squall line with weak magnitude, causing

imbalance between them. Besides, weak hydrostatic instability and low relative humidity are part of reasons
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for the weak squall line. The major difference between this case and other squall lines in eastern China is

the strong convergence line and relative dry environment, which means less moisture content is delivered to

middle level and less latent heating is released. Finally, upward motion is more dependent on balance be-

tween cool pool and vertical wind shear.
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T-logp plot from Xuzhou sounding at 08:00 BT (a), revised T-logp plots according to

automatic weather station at 11:00 BT (b) and 14:00 BT (c¢) 16 May 2012
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divergence at 187. 5 m altitude, unit: 107" s
(b) vertical cross section at AB in Fig. 6a (red line: divergence, unit; 10 * s ';
~'; color shading: reflectivity) at 14:48 BT 16 May 2012
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(a) Wind, divergence and radar echo (color shading reflectivity at 3 km altitude; red line

; wind at 187. 5 m altitude, unit; m s~ '),
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Fig. 7

(a) Wind, divergence and radar echo (same as in Fig. 6a), (b) vertical cross section

at AB in Fig. 7a of divergence (red line, unit: 10°* s '), wind (steam line),

reflectivity (color shading), (¢) perturbation temperature (color shading) and wind,

15 dBz radar echo (red line) at 3 km altitude, (d) vertical cross section at AB in

Fig. 7c of perturbation temperature (color shading), wind (steam line) ,

15 dBz radar echo (red solid line) at 16:12 BT 16 May 2012
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Fig.8 The 0—3 km (a,b.,c) and 0—6 km (d.,e,[) vertical wind shear vectors, vertical
wind shear (color shading) and 15 dBz radar echo (white solid line) at 3 km altitude
at 16:42 BT (a,d), 18:00 BT (b,e), 18:36 BT (c,f) 16 May 2012
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