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Abstract: Based on NCEP/NCAR analysis data (1°X1°, 4-times-a-day) and various dense observation da-
ta, a typical shear and cold front type rainstorm process in Yunnan Province was diagnosed and its me-
soscale characteristics were analyzed. The results show that the northwest air flow leads cold air and shear
line to move south, location of surface cold front is consistent with shear line, warm air and cold air con-
verge near shear line and cold front, leading to heavy rainfalls. Efficient and reasonable configuration of
synoptic scale systems and their interaction provide the background for mesoscale convective systems. The
distributions of high CAPE area and dense isoline area of Al (s00—s00) correspond to the convective systems.
Mesoscale characteristics of the local and sudden rainstorm are closely related to surface mesosacle conver-

gence systems. The location and movement of surface cold front and the overlaid intensive wind field
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convergence area could be used as important reference for the imminent forecast of short-time severe pre-

cipitation. The intensity and location of rainfall are related to gradient of TBB isolines and the location of

the large-value zone of the gradient. The occurrence and development of Cloud-to-Ground lightning could

be one of criteria indicating occurrence and development of convective cloud cluster. There is a complex re-

lationship between the time of lightning frequency peak value and the time of rainstorm peak value at dif-

ferent rainstorm sites in low-latitude plateau because of various factors. The existence of the gale area, the

second type meso-y scale convergence area and “train effect” are the direct causes for local heavy rainfall.

Boundary layer jet plays an important role in dynamic trigger and vapor transport in this process.

Key words: shear and cold front type rainstorm, surface wind field convergence area, mesoscale convective

system (MCS), lightning characteristics, radar characteristics
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Fig. 1 Precipitation distribution from 20:00 BT 9 to 20:00 BT 10 June 2013 in Yunnan (a, unit: mm)

and hourly precipitation at Yaoan (b) and Kaiyuan (c¢)
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Fig. 4 Water vapor flux composition graphs from 14:00 BT 9 to 08:00 BT 10 June 2013 at 700 hPa

(a, Arrow is water vapor flux direction; shaded area is water vapor flux intensity, unit; g« s

“leem !t e hPa !,

black shaded area is terrain height) and vertical cross-sections of water vapor divergence and

vertical velocity passing line AB in Fig. 3a at 02:00 BT 10 (b, Shade area is water vapor divergence,

unit; g+ cm 2« hPa !

-1

+ s '; dotted line is vertical velocity, unit; Pa e« s™';

black arrow is vertical movement direction; thick solid line on x-axis indicates the zonal span

of heavy rainfall area; black shaded area is terrain height)
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Fig. 6 Surface automatic intensive wind field at 20:00 BT 9 with superposed precipitation

from 20:00—21.:00 BT (a) and surface automatic intensive wind field at 23:00 BT 9 with
superposed precipitation from 23:00 BT 9 to 00:00 BT 10 (b) June 2013

(Arrow is wind convergence direction, dashed line is cold front, shade is precipitation, unit: mm)
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Fig. 8 Hourly precipitation of different stations (unit; mm) and hourly CG lightning frequency around

each station in the range of 50 km (unit: time « h™")
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Fig. 9 The Yunnan radar mosaic of 5.5 km CAPPI at 23:30 BT 9 (a) and
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