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Characteristic analysis of formation and development of a
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Abstract : This paper analyzed the evolution features of the mesoscale convective system( MCS) in the mature stage
of cold vortex occurred on June 23, 2008. The results include; (1) In the process of the formation and develop-
ment of MCS, the high-level strong vertical wind shear maintains and the low — level vertical wind shear increases
rapidly. (2) The convergence in the high-level and divergence the in low-level of wet Q-vector can enhance the
upward motion and the secondary circulation, and the increase of the former plays a greater role in the development
of MCS. (3) The appearance of weak echo area, echo overhanging structure, three-body scattering phenomena,
the large vertically integrated liquid and the cyclonic convergence in lower velocity diagram, are the favorable sig-
nals to the occurrence of hail. (4) Wet baroclinicity and the increases of vertical wind shear may trigger the MCS
. The convergence of wind and moisture on ground surface strengthen the development of MCS. The intrusion of dry
and cold air in the middle and upper troposphere releases the unstable energy and lead to the occurrence of strong
convective weather.
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Fig. 1 Hourly evolution of TBB(K) from 12:00:00 to 23:00:00 on June 23, 2008
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Fig.2 Big value distribution of convective available potential energy (thick solid line) , strong
weather index ( thin solid line) and the total index (dotted line) (a) jand 1000 — 100hPa precipitable

quantity (shadow) ,lifting condensation level (thick solid line), 0 °C (thin solid line)
and — 20 °C height (dotted line) (b)at 2008 — 06 — 23T14:00:00
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Fig.3 Vertical profiles of ageostrophic wet Q vector divergence ( contour lines, 107" hPa™ « s7)

and ageostrophic wet Q vector(arrow, 107 hPa™ + m™ « s7) along the 116°E
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Fig.4 0.5° elevation reflectivity at 16:00:00( a) ;vertical profiles of the reflected rate

factor at 16:00:00 (along the line in (a)) (b) ;0.5° elevation radial velocity
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Fig.5 The profiles of relative humidity (shaded, unit :% ) and wind field (unit; m/s) (a);
temperature advection (units ; 107K « s™') (b) ;and vertical velocity

(units : 107 Pa /s) (¢) along 116°E at 2008 — 06 — 23 T 08:00:00
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