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Diagnostic Analysis of Mesoscale System and Environmental

Conditions During Hebei Severe Rainstorm

KONG Fanchao ZHAO Qinghai LI Jiangbo
Hebei Meteorological Observatory, Shijiazhuang 050021

Abstract: The severe rainstorm process which occurred in the central part of Hebei on 1 July 2013 was ana-
lyzed by using the conventional sounding data, NCEP reanalysis data, automatic stations data, FY-2E sat-
ellite data and radar data. The results show that: (1) The rainstorm can be divided into warm sector rain-
storm and cold shear rainstorm. During the process of warm sector rainstorm, low-level moisture {lux con-
vergence was dramatically enhanced. (2) Strong ageostrophic-wet-Q vector convergence took place before
the warm sector rainstorm, and it has good performance in forecasting the warm sector rainstorm. Large
value area of ¥V « Q" only with convective condensation heating in warm sector can be used to indicate the
heavy rainfall area. Furthermore, condensation heating plays an important role in ageostrophic-wet-Q vec-
tor convergence. (3) Warm sector rainstorm occurred in the developing stage of warm meso-§ scale convec-
tive clouds, influenced by the surface mesoscale vortex. Then, cold shear convective clouds incorporated
with warm sector convective clouds formed PECS, which worked in with the surface convergence line cau-
sing rainstorm again. (4) The radar echoes show that meso-y scale convergence lines in the meso-§ scale
cyclone flow field creates a favorable dynamic condition for banded strong rainfall echo in Sizhilan Area.

Key words: warm sector rainstorm, ageostrophic-wet-Q vector, PECS, banded multi-cell rainstorms
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Fig.1 (a) Accumulated precipitation

from 08.:00 BT 1 to 08:00 BT
2 July 2013 (unit; mm),
(A and B separately represent Sizhilan rainstorm

area and Sunzhuang rainstorm area)

(b) the evolution of 6 min precipitation
from 14.00 BT 1 to 03:00 BT

2 July 2013
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Fig. 2 (a) The 500 hPa height (unit: dagpm) and configuration of the system at 14:00 BT 1 July 2013

(Black solid line is isoline, brown solid line is trough, orange solid line is 850 hPa shear line,

green arrow is 200 hPa jet, red arrow is 850 hPa jet), (b) vertical distribution of area-average

moisture flux divergence (unit: 107 % g+ cm % « hPa ' « s ')
at 14:00 BT (dashed line) and 20:00 BT (solid line) 1 July 2013, (c¢) the 850 hPa 0,
advection (unit; 10 ° K« s ') at 14:00 BT 1 July 2013, (d) the 850 hPa 6,.
advection (unit; 107° K« s7') at 02:00 BT 2 July 2013
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Table 1 Convective available potential energy (CAPE), convective inhibition energy (CIN), surface lifting

index (LI), lift condensation level (LCL), precipitable water (PW) convective parameter calculated

from soundings near the three rainstorm areas at 14:00 BT and 20:00 BT 1 July 2013

i a] /BT 6 /J(/f\f; . /] Uk\g[ , LI/K LCL/hPa PW/mm
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- 38°NL1IS°E(Py 2 %) 1513.6 119 —3.7 915. 2 67.8
38°N.116°EC(FhE) 1021.1 82.8 —2.51 905. 6 66.7
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Fig. 5 The hourly FY-2E satellite TBB (unit: C) images from 16.:00 to 21:00 BT 1 July 2013
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Fig. 6 Wind field (unit: m *+ s ') and divergence (unit: 107" s~ ') from

automatic meteorological stations from 16:00 to 21:00 BT 1 July 2013
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Fig. 7 Time series of composite reflectivity images of Xinle Radar at (a) 17:03 BT, (b) 17.33 BT. (c) 18:43 BT,
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