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Analysis of Tropical Storm (0903) Linfa Torrential Rain
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Abstract: Based on the high resolution NCEP reanalysis data the helicity, moist potential vorticity (MPV)
and some other essential physical quantities were computed, and then combined with Doppler Radar prod-
ucts, the associated thermodynamic and dynamic mechanisms for the occurrence and evolution of an ex-
tremely heavy rain in eastern Guangdong caused by the tropical storm (0903) Linfa were analyzed. The re-
sults suggested that the southwesterly jet in the periphery of typhoon trough provided abundant moisture
and thermodynamic conditions. At mid-low levels over the rainfall region, the equivalent potential temper-
ature (0,.) surfaces were steep and decreased with increasing altitudes, i. e. d0,./3p>0. Meanwhile at low
levels over the same area, the MPV was remarkably high negative. These two conditions indicated a strong
convectional instability. Strong convergence at low levels and divergence at high levels, mesoscale circula-
tion and intense rotational ascending motion provided the dynamic conditions. It was also shown that the
location and time of high 0. tongue and low MPV tongue overlapped agreed with those of the heavy rain,
and the positive center at mid-low levels and negative center at high levels of the vertical helicity were coin-
cided with the rainfall center. Additionally, heavy precipitation tended to take place during the period

when the rotational ascending motion rapidly intensified; and the echo characteristics also showed that the
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extremely heavy rain is produced by the high precipitation rate with long duration of precipitation.

Key words: tropical storm, torrential rain, causative analysis, vorticity, helicity, radar echo
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Fig. 5

Latitude-pressure cross section of equivalent potential temperature (f..; unit; K) along

116°E (a); and the spatial distributions of 850 hPa MPV1 (b) and 850 hPa MPV2 (¢) (unit; PVU;
black square stands for Pingyuan) at 08:00 BT 22 June 2009
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Fig. 11  The reflectivity products of Meizhou WSR-98D Radar at 08:30 BT 22 June 2009
(a) Base Reflectivity (Eley=1.5"); (b) the vertical profile along the blue line in (a)

(PS: the white circle in (a) for the location of heavy rainfall area of Pingyuan County)
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Fig. 12 The radial velocity image of Meizhou WSR-98D Radar at 08:00 BT 22 June 2009 (a) (Elev=1.5");

and (b) the schematic diagram showing that single movement and propagation velocity nearly offset each other,

causing the convection system to move slowly (Quote from;Davis 2001)%]
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Fig. 13 The time evolution of the reflectivity at Meizhou WSR-98D Radar (Elev=1.5°) in the time

period of extremely heavy rainfall (the time shown in UTC)
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