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Application of Surface Automatic Meteorological Station Data

to Detecting Rainstorm Processes
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Abstract: The distribution of the surface elements of two rainstorm processes is analyzed during 6—7 and 9
—10, July 2005 by using the surface automatic meteorological station data and satellite data. It shows that
the strong rainfall belt lies near the non-frontal baroclinic zone and baroclinic troughs. Using the NECP da-
ta, the dynamic mechanis of the non-frontal baroclinic zone and baroclinic troughs causing strong precipita-
tion are revealed by the thermal wind helicity of the second kind and the ageostrophic wet Q-vector, it indi-
cates that frontogenesis and baroclinic zone easily occur in the surface non-frontal baroclinic zone and ba-
roclinic troughs, and then they may induce the strong precipitation.
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Fig. 1 The observation rainfall (mm ) from 08.00 BT (Beijing Time) 6 July to 08:00 BT 7 July,
2005 (a) and from 08:00 BT 9 July to 08:00 BT 10 July 2005 (b)
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Fig. 2 Surface temperature analysis {from July 6 to July 7, 2005

(isotherm intervals at 4 C, rectangle denotes as moderate non-frontal baroclinic zone when a difference

of 8 'C is over a distance of no more than 2° of latitude, ellipse shaded denotes as strong moderate when a

difference of 8 ‘C is over a distance of no more than 1° of latitude)
(a) at 14:00, July 6, 2005, (b) at 02:00, July 7, 2005
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Fig.3 As in Fig. 2 except at 14:00 BT July 9, 2005
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Fig. 4 The thermal wind helicity of the second kind from July 6 to July 7, 2005

(Solid lines denote surface baroclinic troughs along the Yangtze River)

(a) Boundary layer at 14:00 BT July 6, 2005, (b) 700 hPa at 14:00 BT July 6, 2005
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+ s ) from July 6 to July 7, 2005

(a) 700 hPa at 14:00 BT July 6, 2005, (b) 800 hPa at 20:00 BT July 6, 2005
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