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Abstract; Using conventional surface and upper air observation data, meteorological satellite cloud images
and radar data, we analyzed the occluded characteristics and vertical structure of a mesoscale convective
system (MCS) that happened in Jiangsu Province on 14 June 2009. By analyzing the mesoscale circulation
on the ground surface we found that the southeast flow of closed cyclonic circulation, which developed in
the eastern side of thunderstorm high pressure and the northern end of inverted trough, transported the
warm and moist air to the northern side of cold thunderstorm high, froming a SE— NW oriented warm
tongue and then the occluded structure. Meanwhile, based on the vertical structure of sounding data in
Yangtze River Delta, the paper showed that there was cold thunderstorm high between the surface and 850
hPa, and warm meso-a scale convective vortex from 700 hPa to 500 hPa. From the statics relationship, we
learned that the reason why the mesoscale convective vortex (MCV) only existed in the height of 700 hPa
to 500 hPa is closely related to the thermal structure of mesoscale convective system (MCS) which was

warm in the upper level but cold in the low level.
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Fig. 1 Severe convective weather and radar reflectivity factor in Jiangsu province at 14 June 2009

(a) precipitation, (b) hail diameter and MBCS three body scattering spikes at Nantong,

(¢) MRBCS reflectivity factor at Nantong, (d) wind, (e) radar reflectivity of MBCS at Nantong,

MyCS at Yangzhong, MaCS at Hongze Lake., () vertical cross section of reflectivity factor
(reference line; 267°/154 km—263°/70 km)
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Fig. 2 Comprehensive analysis of weather
system and satellite cloud image
(purple arrow: axis of jet stream at 200 hPa,
blue arrow: axis of jet stream at 500 hPa,
brown arrow: axis of jet stream at 700 hPa,
red arrow: significant streamline at 850 hPa,
black arrow: significant streamline on the ground,
green dot line: T— T4<<3'C saturation region around
the Hongze Lake at 700 hPa, green toothed line:
T4=16'C high moist region at 850 hPa, dashed line:

isotherm with the interval of 2°C at 700 hPa)
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Fig. 3 FY-2 infrared cloud images, radar reflectivity factor and occluded extratropical cyclone mode

from 15:00 BT to 22.00 BT 14 June 2009
(a) 15:00, (b) 16:00, (¢) 17:00, (d) 18:00., (e) 19:00, () 20:00, (g) 21:00, (h) 22.00,
(1) 17:10, (j) 18.08, (k) 18:54, (1) 19:57, (m) 20:56, (n) 21:59, (o) 20:42, (p) mode
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Fig. 4 Surface mesoscale circulation analysis and radar reflectivity
at (a) 14:00, (b) 17:00, (¢) 20:00, (d) 23:00 14 June 2009

(solid line; mesoscale pressure field, dashed line: temperature field,

heavy line: surface convergence line, jaggy line: occluded front,

clod front, warm front, D: low-pressure center, G: high-pressure center,

L. cold air center, N: warm air center)
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Fig. 5 Analysis chart of circulation from 400 hPa to the ground
(a) 400 hPa, (b) 500 hPa, (c) 700 hPa, (d) 850 hPa, (e) 925 hPa, (f) surface
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Fig. 6 NW-SE oriented vertical cross
section through Nanjing Station
(red line: isotherm, unit: C; green line:

dew-point isotherm, unit; C)
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