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Abstract: In order to make the sudden rainstorm nowcasting and early warning more timely and accurately,
using the detection data including conventional synoptic analysis, Beijing radar regional mosaic and
VDRAS (variational Doppler radar analysis system) retrieved wind field, AWS (auto weather stations),
wind profile data, and satellite images, we have conducted the comparative analysis on synoptic scale and
mesoscale systems of two severe convective rainstorm events, which happened in Beijing area on August
14, 2008 and July 13, 2009, and put the forecast focus in the rainstorm nowcasting and early warning in
Beijing area. It shows that the two rainstorm events have many similarities, e. g. in the good synoptic scale
conditions, such as moisture condition, the dynamic condition at the middle and low levels, and the intru-
sion of the cold air, the clear areas between the pre-storm southern and northern mesoscale systems of sat-
ellite images, the occurrence and development of mesoscale systems being associated with mesoscale con-

vergence below 1 km ASL. And on the other hand, they have many differences in the direction and speed
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of the movement of the radar echoes, the structures of VDRAS wind fields in the lower troposphere, the

structures of vertical wind profiles. It is proved that by the study and analysis, the nowcasting ability of

severe convective rainstorm can be promoted using high space resolution detection data and there is impor-

tant significance to the forecasting service in the main flooding season.
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Fig. 1 The accumulated rainfall (unit:mm) in Beijing area during the period of

(a) 15:00—21:00 BT July 13, 2009, (b) 11:00—18:00 BT August 14, 2008
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Fig. 2 The synoptic charts at 08:00 BT 13 July 2009 (left panel) and
08:00 BT 14 August 2008 (right panel) are given at different levels:
500 hPa (a, d), 700 hPa (e), 850 hPa (b), and the surface (c, f), where the

geopotential height (aloft) or sea level pressure (surface) analysis is presented

by blue solid lines, the isotherm by red solid lines, the trough or wind shear

by the brown short lines, and the dry line by thick dash-dotted lines
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Fig. 3 Infrared satellite images of FY2C at (a) 13:00 BT 13 July 2009,
(b) 11:00 BT 14 August 2008, and (c) 16:00 BT 13 July 2009

(where the blue arrow is the convective clouds developed in the clear air after 14:00 BT)
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Fig. 4 The structure of vertical VDRAS wind fields being superimposed on the Beijing radar

regional mosaic of Beijing, Tianjin, Zhangbei, Shijiazhuang, Qinhuangdao, and Chengde at
14:59 BT 13 July 2009. The subplots (a), (b), (¢) show that the heights of wind field are
0.1875 km, 0.9375 km, and 2. 8125 km, respectively, where the white arrow is the wind

vector, whose direction being the wind direction and the length demonstrating the relative

value of the wind speed in the same subplot, the pink circle in subplot gives the occurring new

storm position, and subplot (d) presents the 0. 1875 km convergence field from the VDRAS

with the strong convergence center to the south of the city center
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Fig.5 Same as in Fig. 4 except being superimposed on the Beijing radar regional mosaic of
Beijing. Tianjin, Zhangbei, and Shijiazhuang at 09:53 BT 14 August 2008.
The subplots (a), (b), (¢) show that the heights of wind field are 0. 1875 km, 0. 5625 km
and 0. 9375 km, respectively. The subplot (d) shows the 0. 1875 km convergence field

from the VDRAS with strong convergence center to the southeast of the city center
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Fig. 6 The structure of vertical wind profile with 12 min time span during the period of

(a) 11:00—23:00 BT 13 July 2009; and (b) 08:00—20:00 BT 14 August 2008. Here below

the x-axis the green bar presents the accumulated rainfall within 5 min per hour from AWS

in Beijing Nanjiao Observatory. Note that in subplot a the period of southerly wind on upper

and lower aloft tending to be together is enclosed by the black block; the period of dry cold

air invading by the black polygon; the wind shear indicated by black short thick lines. In subplot

b the wind shear is shown by black solid lines; the wind direction by the black or red arrows
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