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Abstract: The causes for the 6 May 2010 severe windstorm were analyzed in Chongqing by using conven-
tional observations, NCEP analysis fields, radar and AWS (automatic weather station) data, etc. The re-
sults showed that the almost overlapping configuration structure of the cold front and the subtropical upper
jet promoted the formation of secondary circulation with contributing to the development of strong upward
motion near the windstorm area. It was significant that the atmospheric convective instability was
strengthened by the underlying surface strong heating, the low temperature and humidity increasing and
the dry-cold air in the middle-high level in the day before the storm, which made for the formation of thun-
derstorm. The strong index gradient areas at the edge of the CAPE, K, SI high-value area and the CIN
small-value regions were significant indicators to forecast the strong wind and hail. The radar echo was

characterized by three-body scattering, weak echo area, and hail echo. The mid-level radial convergence
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and the reflectivity core up and down repeatedly were also the important features of the surface gale and

hail formation. The northeast-southwest oriented mountain range blocked the cold air moving direction in

eastern Sichuan Basin. The trough-shaped terrain provided a larger space for the sustained development of

multi-cell storm between the mountains. The south terrain of Mingyue Mountain played a role of uplifting

and triggering. The narrow tube effect of terrain blocking enhanced the formation of downburst leading to

the surface high wind, which was the important reason for the formation of 11 rank gales.

Key words: windstorm, cold front, the subtropical upper-level jet stream, multi-cell storm, three-body

scattering, mid-level radial convergence, trough-like topography
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Fig. 1 The synthesized analysis
at 20:00 BT 5 May 2010
The black shaded means the gale and
hail area, the gray shaded denotes

the rainstorm region
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Fig. 2 The zonal temperature, potential pseudo-equivalent temperature in vertical

cross section along 107°E
(a) 20:00 BT 5 May 2010, (b) 02.00 BT 6 May 2010

CD: the cold front zone; Jp: the jet stream of polar front; Js: the jet stream of subtropical, F: the high energy area of

potential pseudo-equivalent temperature at middle and low level troposphere, E: the relative low energy

area of potential pseudo-equivalent temperature at middle and high level troposphere, the solid lines: potential

pseudo-equivalent temperature(unit; K), the dotted lines; wind speed (unit; m « s~ !), the long break lines: the

vertical velocity (unit; Pa « s~ '), the black arrow: vertical movement, the slash shaded area: terrain
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The light gray shadow: the negative, the dark gray shadow: the positive energy area
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Fig. 4 The convective instability index distributions at 20;00 BT 5 May 2010
(a) CAPE Cunit; J « kg '), (b) CIN (unit; J + kg '), (¢) K index, (d) SI index

The slash shaded area: the plateau above 3000 m altitule
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Fig.5 The radar mosaic puzzles and the profiles of the reflectivity factor at 3 km height between
Chongqing (CINRAD-SA) and Wanzhou (CINRAD-SB)

(a) ~(h): the puzzles of reflectivity from 23:12 BT 5 May to 02:00 BT 6 May,
the connection lines express the multi-cell storm moving path, the dots

A and B respectively show multi-cell storm,
EF connection lines mean the section path,

on the line indicate the center location of multi-cell storm at a moment,

(i) ~ (D) : the reflectivity factors from 00:54 BT 6 May to 01:30 BT 6 May 2010
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Fig. 6 The weather radar analysis in Chonging at 01:06 BT 6 May 2010
(a) The reflectivity map at 1.5° (unit: dBz), (b) the reflectivity section (unit: dBz),
(c) the radial velocity profile (unit: m+ s ')
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The black shadow: the severe windstorm region
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Fig. 8 Topography and the location

evolution of multi-cell storm
A,B,C,D respectively indicate multi-cell storm,
The connection lines denote the path of multi-cell storm,
the dots of lines indicate the center location

of multi-cell storm at a moment
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Fig. 9 The wind vector end chart of
the severe windstorm region
(30°N,107°E) at 20:00 BT 5 May 2010
The dots express pressure height data,

unit: hPa; the data comes from NCEP
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Table 2 The maximum wind speed occurred

schedule and the maximum instantaneous wind

of the AWS while windstorm passing
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