0577-6619/2010/68(6)-0944-56 Acta Meteorologica Sinica S R¥R

2007 £ 7 B 18 RFEXBWM pHRESH

BE®L & & EnF EEKL FAM
LIAO Yishan LI Jun WANG Xiaofang CUI Chunguang LI Wujie

b [ 5 R DR R ST T, 5, 430074
Wuhan Institute of Heavy Rain ,China Meteorological Administration ,Wuhan 430074 ,China
2008-08-08 Y Fi5 ,2008-11-26 B[],

Liao Yishan, Li Jun, Wang Xiaofang, Cui Chunguang, Li Wujie. 2010. A meso-f scale analysis of the torrential rain event in Ji-

nan in 18 July 2007. Acta Meteorologica Sinica . 68(6) :944-956

Abstract A meso-g scale analysis is made on the torrential rain process occurred in Jinan in 18 July 2007 based on the 1° X 1° NCEP
reanalysis data, the surface-observed hourly rainfall data and the FY-2C IR satellite images. The physical mechanism for the formation
and evolvement of the surface meso-g scale cyclone is revealed. Furthermore, the impact of multi-scale merging processes on the torren-
tial rain is especially studied. It is found that the sinking cold flows diffused southwest in the low level at the left rear of the developed
mature MoCS, which enhanced the baroclinicity near suface under the joint effect with the southwest warm moist flows strengthened
continually since afternoon with the result that the cyclonic disturbance over the surface convergence line was intensified and the meso-
B scale cyclones are generated and developed quickly. The mesoscale convective systems experienced a multi-scale cloud merging process
including four stages from the meso-y scale convective cell, to the meso-g scale and then the meso-a scale convective cluster, and finally
to the mesoscale convective complex system. During every stage, the surface meso- scale cyclones had played an important role, which
were an organizer for both the meso-f scale convective cluster and the meso-a scale convective cluster. With the encounter and merger of
meso-f3 scale cyclones, the convective cluster organized by more than one meso-g scale cyclones was intensively developed and the rainfall
was enormously strengthened. During the more than one hour before the torrential rain event occured in Jinan, there were the meso-p
scale super-low-level jets emerging continuously in the southeastern boundary layer, which stimulated the echo cells to emerge successively
in this area and grew into a strong echo band during their moving northeast. When the strong echo north of Jinan moved southwardly and
encountered with this strong echo band, they combined with each other and developed quickly, which resulted in the severe rainfall.

Key words Torrential rain event in Jinan, Meso-8 scale analysis, Meso-g scale cyclone, Cloud merger
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Fig.2 Evolution of the rainfall system at surface
on 18 July 2007

(The solid line indicates surface convergence line,
C with No. represents the different cyclones, and

arrows show the moving direction of cyclones)
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Fig.3 FY-2C IR satellite images from 08:00 to 19:00 BT,18 July 2007

(Dash line indicates the surface convergence line and C with No. represents the different cyclones)
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Fig. 4 Surface wind field from 13:00 to 19:00 BT,
18 July 2007 and the FY-2C IR satellite images half an
hour later as well as the accumulative precipitation from
that given time to 1 hour later (Dash line indicates the
surface convergence line, C with No. represent
different cyclones;dot line indicates the isohyet which is,
from outside to inside, 10, 25 and 50 mm/h, respectively)
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Fig.5 Surface synoptic pattern and the FY-2C IR
satellite image at 12:00 BT 18 July 2007
(Vectors indicate the surface streamline, thin dash
line shows the surface isothermal lines in the
interval of 2°C, thick dash line shows the surface

convergence line,and C represents the cyclone)
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Fig.6 Streamline and vertical velocity fields on
850 hPa at 14:00 BT 18 July 2007 (the line with

arrows on it indicates the streamline,solid and

dash lines show the vertical velocity in unit of Pa/s)
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Fig. 8 Meridional cross section of the winds
and the vertical velocity along 117°E at
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on it indicates the streamline on the meridional
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dashed lines show vertical velocity in unit of Pa/s)
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(the line with arrows on it indicate the surface streamline, thin dashed line is the

isobar, thick dashed lines show the convergence line, dot lines show the inverted trough

line. D stands for low pressure, G for high pressure, and C with No. cyclones)
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