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Abstract

This paper uses the precipitation data of 28 automatic weather stations from 2010 to 2020, to
analyze the temporal and spatial distribution characteristics of heavy rain in Tonglu County, Zhe-
jiang Province. It is concluded that the inter-annual distribution of rainstorm days during the
plum flood season in Tonglu County is uneven, and there is a large value area of precipitation
during the plum flood season from morning to morning (5:00~11:00). The rainfall in Tonglu
County also has obvious spatial distribution characteristics, which is related to the topography of
Tonglu. The large-value areas are concentrated in the southwestern and eastern towns of Tonglu,
and the townships in the northwest have the lowest rainstorm intensity. In addition, this paper
uses the NCEP reanalysis data and micaps data to statistically analyze the large-scale circulation
background before and after the Meiyu period from 2010 to 2020, and organizes and summarizes
the classification. Calculate the water vapor flux in the middle and lower layers, and extract the
rainstorm forecast indicators based on different classifications. The results show that the weather
situation during the Meiyu period is divided into four categories: eastward-moving low trough,
low eddy shear, typhoon, and thunderstorm, among which low eddy shear and thunderstorm af-
fect Tonglu County the most. The water vapor flux in the middle and lower layers is closely related
to the average weather map. The location of the system and the size of the jet stream determine
the source and size of the water vapor.
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Figure 1. Interannual distribution of 24-hour rainstorms greater than 50 mm in Tonglu County from 2010 to 2020
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Figure 2. Frequency map of short-term heavy precipitation during the 24-hour Meiyu period
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Figure 3. Average rainstorm rainfall intensity in Tonglu County from 2010 to 2020
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Figure 4. Topographic map of Tonglu County
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Table 1. Classification results of 50 mm/24h short-time heavy rain
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Figure 5. Average rainfall distribution map
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Figure 6. Situation field of low trough eastward-moving class
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Figure 7. The average rainfall of the north trough south shear (cold shear type), high pressure eastward moving (cold shear
type), warm shear type, east trough west vortex (low vortex type), and west trough east moving (low vortex type)
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Figure 8. (Cold shear) north trough south shear, high pressure eastward movement type
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Figure 9. (Warm shear) North China high pressure type, Japan Sea low pressure type
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Figure 10. (Vortex shear) east trough west vortex, west trough eastward shift type
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Figure 11. Average rainfall in the South China Sea typhoon area and the East China Sea typhoon area
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Figure 12. Situation map of typhoons in the South China Sea and typhoons in the East China Sea
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Figure 13. Average rainfall distribution map of the upper and lower wind shear, north trough south shear (cold shear), high
pressure eastward movement (cold shear), North China high (warm shear), Japan Sea low pressure (warm shear), east trough
west vortex (vortex shear), west trough moving eastward (vortex shear).
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Figure 14. Average plots of water vapor fluxes at 700 hpa, 850 hpa, and 925 hpa for the cold-shear
type of north trough and south-shear type
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Figure 15. Average plot of water vapor flux at 700 hpa, 850 hpa, and 925 hpa for cold-shear type
of high pressure eastward type
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Figure 16. Average plot of water vapor flux at 700 hpa, 850 hpa, and 925 hpa for the warm-shear
North China high pressure type
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Figure 17. Average plots of water vapor fluxes at 700 hpa, 850 hpa, and 925 hpa for the vortex-shear east-trough-west
vortex type
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Figure 18. Average plots of water vapor fluxes at 700 hpa, 850 hpa, and 925 hpa for the vortex-shear west trough
eastward shift type
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