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Analysis of a heavy rainfall process caused by train effect
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Abstract ; Based on the automatic station data, sounding data, NCEP reanalysis data and radar data, the char-
acteristics of train effect, physical quantity and meso — scale of the heavy rainfall process in western Zhejiang Prov-
ince on June 26, 2016 were studied. The results show that the heavy rain occur in the background field of the low
—level warm shear and the surface low pressure inverted trough. During the period of heavy precipitation, echoes
are generated in the Jiangxi region and move eastward along the same path to affect the West Zhejiang, producing
the train effect. Meanwhile, the low — level convergence zone of the radar velocity field contributes to more intense
eastward — moving echos of train effect, which, as a result, produces heavy precipitation. The increase of humidity
in the low level and the vertical velocity plus the strengthening of the warm shear line contributes to the enhance-
ment of water vapor convergence uplift, increasing the intensity of the train effect for more precipitation. The occur-
rence and duration of the train effect in the central and northern Quzhou since 11 a. m. on June 26 is closely associ-
ated with the sustainable influence of positive vorticity in the low level and water vapor flux convergence on the re-
gion. Barnes wave filtration shows that the maintenance and movement of meso — scale convergence line correspond
well with the maintenance and generate — disappear mechanism of the train effect. Meanwhile, the stable low -
pressure circulation in the ground — encrypted wind field is beneficial to the maintenance of train echo source. In
conclusion, the analysis of the ground encrypted wind field and the low — level meso — scale convergence line should
be strengthened in the practical work.
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and vertical wind wind speed profile sequence diagram
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the contour line is the vertical speed, and unit:Pa - s™")
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Fig. 6 water vapor flux ( contour) and wind field distribution( water vapor flux unit; g/(em « hPa + s))
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Abstract ; Based on the automatic station data, sounding data, NCEP reanalysis data and radar data, the char-
acteristics of train effect, physical quantity and meso — scale of the heavy rainfall process in western Zhejiang Prov-
ince on June 26, 2016 were studied. The results show that the heavy rain occur in the background field of the low
—level warm shear and the surface low pressure inverted trough. During the period of heavy precipitation, echoes
are generated in the Jiangxi region and move eastward along the same path to affect the West Zhejiang, producing
the train effect. Meanwhile, the low — level convergence zone of the radar velocity field contributes to more intense
eastward — moving echos of train effect, which, as a result, produces heavy precipitation. The increase of humidity
in the low level and the vertical velocity plus the strengthening of the warm shear line contributes to the enhance-
ment of water vapor convergence uplift, increasing the intensity of the train effect for more precipitation. The occur-
rence and duration of the train effect in the central and northern Quzhou since 11 a. m. on June 26 is closely associ-
ated with the sustainable influence of positive vorticity in the low level and water vapor flux convergence on the re-
gion. Barnes wave filtration shows that the maintenance and movement of meso — scale convergence line correspond
well with the maintenance and generate — disappear mechanism of the train effect. Meanwhile, the stable low -
pressure circulation in the ground — encrypted wind field is beneficial to the maintenance of train echo source. In
conclusion, the analysis of the ground encrypted wind field and the low — level meso — scale convergence line should
be strengthened in the practical work.
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Fig. 2

the situation field at 2: 00 on June 26, 2016 and the Quzhou station at 10: 00 on June 25,2016 (a) (b) (c¢) the solid

line is contour line, unit; 10 gpm;The shadow area is relative humidity, unit; % (d) the solid line is

the isobars of sea — level pressure, unit: hPa;The arrow is the wind field
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Fig.3  Reflectivity products of different time periods
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Fig.4 2.4 ° Angle radial velocity products of each time( time order from left to right;12:24,13:06,14:01)
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