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Abstract; Using conventional meteorological data, regional automatic station precipitation data, NCEP 1°
X 1° reanalysis data and FY-2E satellite cloud image, evolution characteristics of the circulation situation,
causes of the rainstorm and mesoscale features of the continual torrential rain process in Jilin Province from
14 to 17 in August 2013 were analyzed. The results show that in the unusually stable large-scale circula-
tion background, the torrential rain was mainly caused by two upper troughs which moved to the east a-
long the same path on the middle latitude frontal zone and repeated impacting Jilin Province. The precipita-
tion process was divided into two major stages. In the first stage, it was severe convective precipitation. 0
frontal zone tilted to the south along height unstably and water vapor was abundant, forming large convec-
tive available potential energy. In the second stage, however, the rainfall gradually turned to mixed severe
precipitation. 6, frontal zone tilted to the north with height, the intensity of water vapor transport, pre-
cipitation duration and total rainfall amount were significantly stronger than in the first stage. During
heavy rainfall, a-mesoscale convective cloud cluster or MCC was formed successively and divided into 3 sta-
ges, impacting Jilin. In the developing stage of cloud cluster, there was a vertical structure of cyclonic vor-
ticity with the mesoscale convergence on low altitude, anticyclone vorticity with the mesoscale divergence
on high altitude, and the rising velocity was obvious. At the same time, the recurring of the wind speed

convergence which was in the front of a ultra-low-level jet at 925 hPa was also the possible mesoscale
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triggering mechanism of the continual heavy rain.

Key words: continual heavy rain, water vapor transport, 0, frontal zone, thermal dynamic condition, verti-

cal structure of MCC
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Fig. 2 The 500 hPa average circulation situation, characteristic lines and meso-scale analysis

(a) the average geopotential height field (solid line, unit: gpm), temperature field (dashed line, unit; C) and

jet stream zone of west wind speed == 16 m * s~ ' (shadow) at 500 hPa from 14 to 17 August 20133

the mesoscale analysis, characteristic lines and heavy rain area at 500 hPa

(shadow) at 20:00 BT 14 (b, ¢) and 08:00 BT 16 August 2013
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Fig. 3 The whole layer atmospheric moisture flux (unit; g+ cm ' « s ' « hPa ') at 20.00 BT 14 (a),
08:00 BT 16 (b) and 20:00 BT 16 (¢) August 2013
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Table 1 Sounding data analysis of Changchun Station/Linjiang Station
K&F/IGIT 14 H o8 ®Wf 14 H 20/f 15 H 08 i} 15 H 20 i} 16 H 08 i} 16 H 20 i 17 H 08 i
CAPE/] « kg™ ! 1017 2194. 2 288.6/0 455.7/1670.7 681.1/526.2 203.1/ 101.6 45.6/178.9
CIN/] « kg ! 108. 9 0 0/0 164.6/38. 4 0/36.4 0/1.5 0.2/1.2
850~500 hPa ji#22/C 28 27 27 25 21 22/19 22/21
Mo 1i & 850 hPa -1
o 82 87 87 66 100 96/94 93/92
AR/ 6
LCL/m 752 670 650 660 600 610/640 640/630
0CEEE/m 4514 4556 4336 4770 4843 5171/5323 4533/4990
1%z )22/ m 3762 3886 3686 4110 4243 4561/4683 3893/4360

T : CAPE Jg 3 i A ZCL ik - CIN Ay %o g 410 1l g 4k«

Note: CAPE (Convective available potential energy), CIN (Convective inhibition energy).
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Table 2 The life time, area, intensity of a-mesoscale convective cloud cluster (M1) or MCC

and its relationship with the heavy rain area
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Note: The starting time refers to the time at which a-mesoscale convective cloud cluster or MCC begins to affect Jilin, and the end time refers to the

time at which the impact terminates effect.
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Fig. 7 The vertical distribution of average vorticity (a, unit; 1077 s~ '), divergence (b, unit; 1077 s ')

and vertical velocity (c, unit; Pa+ s™') in the area of severe precipitation
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