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Abstract

The rainstorm and hail weather process in Shaoyang from 10~12 May, 2021 is analyzed by us-
ing the hourly precipitation data of automatic stations, conventional observations, the Euro-
pean Center fine grid and the GRAPES-GFS numerical model products, NCEP and ERAS reanaly-
sis data. The results show that the rainstorm occurred under the joint action of the eastward
movement of the high trough, the low-level jet stream and the low-level shear line. The devel-
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opment of surface troughs during the day and the convergence line of the ground have a certain
indicative effect on weather conditions such as heavy rain, hail, thunderstorms, and strong
winds in warm regions. The adjacent mesoscale model is indicative of rainstorm and heavy
rainstorm.
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Figure 1. Accumulated rainfall at automatic stations in Shaoyang City from 08:00 BT 10 May to 08:00 BT 11 May (left), Accu-
mulated rainfall at automatic stations in Shaoyang City from 08:00 BT 12 May to 08:00 BT 13 May (right)
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Figure 2. Mesoscale analysis on May 10th (left), Mesoscale analysis on May 12th (left)
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Figure 3. T-logP of Huaihua Station at 20:00 on the 10th (Left), T-logP of Guilin Station at 20:00 on the 10th (right)
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Figure 4. 700 hPa humidity at 22:00 on the 10th (unit: g/kg), 850 hPa humidity at 00:00 on the 11th (unit: g/kg)
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Figure 5. K-index at 02:00 on the 11th (unit: 'C), K-index at 02:00 on the 13th (unit: 'C)
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Figure 6. Vorticity time-section of Suining Donglei station (unit: 10_5s_1)
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Figure 7. Divergence time-section of Suining Donglei station (unit: 10 s ")
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Figure 8. Precipitation forecast by various models at 20:00 on the 9th from 08:00 on the 10th to 08:00 on the 11th
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Figure 9. Precipitation forecast by various models at 20:00 on the 11th from 08:00 on the 12th to 08:00 on the 13th
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Figure 10. 12 h precipitation forecast by various models at 20:00 on the 10th from 20:00 on the 10th to 08:00 on the 11th and from
08:00 on the 11th to 20:00 on the 11th (left), 12 h precipitation forecast by various models at 08:00 on the 12th from 08:00 on the
12th to 20:00 on the 12th, from 20:00 on the 12th to 08:00 on the 13th and from 08:00 on the 13th to 20:00 on the 13th (right)
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Figure 11. Comparison between the 500 hPa altitude field reported by EC at 00:00 (left) and 12:00 (right) at 20:00 on 10th
and the actual field (live field: black line, forecast field: red line)
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Figure 12. Comparison between the 500 hPa altitude field reported by GRAPES-GFS at 00:00 (left) and 12:00 (right) at
20:00 on 10th and the actual field (live field: black line, forecast field: red line)
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Figure 13. Comparison between the 850 hPa wind field and the actual field reported by GRAPES-GFS at 00:00 (left) and
12:00 (right) at 20:00 on 10th and the actual field (live field: black line, forecast field: red line)
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Figure 14. Comparison between the 10 meter wind and the actual field reported by GRAPES-GFS at 00:00 (left) and 12:00
(right) at 20:00 on 10th and the actual field (live field: black line, forecast field: red line)
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