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Abstract

Using the data of conventional observation, satellite, Doppler radar, regional automatic station
and reanalysis data of NCEP FNL, analyzed the severe convective characteristics and their causes
of a heavy rainstorm process in Xinxiang area during the 29 - 30 days of July 2014. The results
showed that the rainstorm is produced under the common action of upper forward trough, low
level shear line, high and low-level jet and surface diffusion southward cold air and surface
convergence line etc. affect the system, and are accompanied by a short time strong precipita-
tion, thunderstorm, tornado and other strong convective weather. High altitude low trough and
upper-lower shear line provide a favorable convergence ascending field, high and low-level jet
constitute the dry and cold, warm and wet the unstable stratification. Low-level southerly jet
provided sufficient water vapor, and the surface convergence line is an important trigger me-
chanism of the strong convective weather. The terrain features of Xinxiang also contributed to
the development of the strong convection. Doppler radar data has a good indication to the mid-
dle cyclone.
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Figure 1. Precipitation map (a) of Xinxiang district from 08:00 on 29 July 2014 to 08:00 on 30 July 2014 and video screen-
shot (b) of tornado occurring at 18:00 on 29 July 2014
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Figure 2. Distribution maps of maximum hourly rainfall intensity in Xinxiang area from 08:00 to 20:00 (a) on 29 July 2014
and from 20:00 to 08:00 (b) on 29 July 2014
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Figure 3. Hourly precipitation map of some stations from 08:00 on 29 July 2014 to 08:00 on 30 July 2014
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Figure 4. Aerial analysis charts at 08:00 (a) and 20:00 (b) on 29 July 2014; == 500 hPa groove/shear line, =— 700 hPa
groove/shear line, := 850 hPa groove/shear line, T 850 hPa wet tongue (t-td < 5°C), 500 hPa dry area (t-td >
15°C), r+++ 850 hPa warm temperature ridge, 444 500 hPa cold temperature trough, 850 hPa and 500 hPa tempera-
ture difference (>25°C), — 500 hPa high wind speed axis, === 850 hPa high wind speed axis, = 925 hPa high wind
speed axis
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Figure 5. Revised sounding data of Xinxiang City at 14:00 (a), 20:00 (b) and 02:00 (c) on 29 July 2014
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Figure 6. Specific humidity (a) and vertical distribution (b) (g/kg) along 35 unitary N at 20:00 925 hPa on 29 July 2014
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Figure 7. Ose Spatial distribution along 113.5°E (K) at 14:00 (a) and 20:00 (b) on 29 July 2014
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Figure 8. Wind field data superimposed by infrared satellite data from encrypted automatic station from 29 to 30 July 2014
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Figure 9. 925 hPa Wind field and topographic overlay maps (a) and vertical wind field and topographic overlay maps along
35 degrees N (b) at 20:00 on 29 July 2014
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Figure 10. Radar products at 17:48 on 29 July 2014; a: 0.5 elevation reflectance factor, b: 1.5 elevation radial velocity, c: 2.4
elevation radial velocity, d: reflectance factor profile
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Figure 11. Radar products at 17:54 on July 29, 2014; a: 0.5 elevation reflectance factor, b: reflectance factor profile, c: radar
mesocyclone products, d: 1.5 elevation radial velocity, e: 2.4 elevation radial velocity
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Figure 12. Radar products at 18:00 on 29 July 2014; a: 0.5 elevation reflectance factor, b: radar mesocyclone product, c: ra-
dar tornado TVS characteristic product, d: 0.5 elevation relative storm radial velocity, e: 1.5 elevation radial velocity, f: 2.4
elevation radial velocity
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