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Fine Analysis on the Rainfall Distribution of Zonal Shear Line Heavy Rain

SUN Xingchi WANG Xilei ZHOU Xuesong

Shandong Provincial Meteorological Observatory, Jinan 250031

Abstract; Based on the conventional observational data and NCEP 1°X 1° reanalysis data, the rainfall distri-
bution of zonal shear line heavy rain was refinedly analyzed. The results show that, although the location
of low-level shear line is important to the distribution of heavy rain, it is not the unique decisive factor to
the distribution. The spatial structure of affecting system and the interaction between cold and warm air
are essential to the heavy rain fine forecast. With the cold air invasion from the northeast region of China
and northeast wind crossing Shandong Province, there are two rainfall areas. One is related with the shear
line, and the other is caused by frontal uplift of the ground northeast of the heavy rain area. When a warm
low is located in the northeast region of China and 850 hPa cold center entrenched in Shandong Province
and there is a strong southwest warm air flow with shear line, the rainfall area of heavy rain is located be-
tween the shear line and the stationary front in South Shandong Province. Wind convergence center is of-
ten accompanied with high humidity area., and the rainfall area is usually located in the front of high hu-
midity area and near wind convergence center.
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Fig. 1

Weather charts (a,b) and divergence fields (c,d, unit; 10 ° s~ ') of 850 hPa

at 08:00 BT 7 September 2010 (a,c) and 08:00 BT 12 July 2003 (b,d)
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Fig. 2 Surface weather charts (a,c) and 6 h precipitation (b,d) at 20:00 BT 7 September 2010 (a,b)
and 14:00 BT 12 July 2003 (c,d)
[ Dashed lines for 6 h rainfall contours at (b) and (d)]
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Fig. 3 Vertical cross sections along 116°E at 08:00 BT 7 September 2010 (a,b)
and 08.:00 BT 12 Jul 2003 (c,d)

[(a), (o) for equivalent potential temperature (solid line), temperature (dot-dashed line); (b), (d) for the

equivalent potential temperature (solid line), vertical velocity (dashed line, unit;107% hPa s 1)]
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Fig. 4 The physical fields of 850 hPa at 08:00 BT 7 September 2010 (a,c) and 08:00 BT 12 July 2003 (b,d)

[(a), (b) for the water vapor flux, unit; g+ (cm + hPa+s) ';

(¢), (d) for the water vapor flux divergence, unit; 107 g «
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Fig. 5

The physical fields of 850 hPa at 08:00 BT 7 September 2010 (a.c)

and 08:00 BT 12 July 2003 (b,d)
[(a), (b) for the specific humidity (shaded areas, unit: g * kg™!) and the divergence (unit: 107° s7!),

(c)+ (d) for the specific humidity (solid line) and vertical velocity profiles
along 116 ° E (dashed line, unit; hPa+ s )]
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