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The Effect of the Interaction Between Weak Cold Flow

and Typhoon Depression on a Rainstorm
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Abstract: The heavy rainstorm resulting from depression circulation of typhoon Meranti is studied with the
analysis of Doppler radar reflectivity, mesoscale observational data and the diagnosis of the simulation re-
sults from the mesoscale numerical weather research and forecasting model ( WRF). The main results
show that the remained cloud system of Meranti, the warm and moist flows in the border of subtropical
high and the weaker cold air from higher altitudes are responsible for this rainstorm. The precipitation ra-
dar reflectivity consists of cumulus and stratus, which can produce more precipitation amounts than a u-
nique kind cloud. The interaction among several meso- and micro-scale convective systems is advantageous
to the development of local convective cloud cluster, and the wind velocity zone occurs with the enhance-
ment in the intensity and area of wind velocity. During the period of rainfall, the moist condition for pre-
cipitation is satisfied with the moist transporting into the rainfall region. The configuration of the vertical
helicity at mid- and low levels, the strong ascending movement resulting from the invasion of the weak cold
air into the air column where the negative moist potential vorticity is at low levels and the positive moist
potential vorticity is at middle and upper levels, and the heating effect coming from the latent heat release
made a sustained pumping action, which leads to the standing raining and forms the rainstorm in Hang-
zhou. This can be an index for forecasting tropical cyclone local rainstorm.
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Table 1 The time and station distribution of maximal hourly precipitation at the

heavy rainfall center from 06:00 to 10:00 September 11, 2010
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Fig. 2 The radial wind velocity evolution at 2. 4 degree elevation of Doppler radar
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(30.27°N,120. 34°E) on 11 September 2010
The X-axis is time, in BT, the Y-axis is altitude,

in km, “ND” indicates no echo data
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Fig. 9 The time evolution of moist potential vorticity at 500 hPa from 06:00 to
09:00 BT 11 September 2010 (unit: 10 *m* « s ' « kg™ ")
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