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Prediction Error Analysis of a Heavy Precipitation Process on the North Side
of Southwest Vortex in Northern Hunan

TIAN Zeyun' ,WANG Yangyang' ,ZHU Ling' , YUAN Yurong' ,GAO Wei',LU Zhou®

(1. Changde Meteorological Bureau of Hunan Province ,Changde 415000, China;
2. Linli Meteorological Bureau of Hunan Province, Linli 415200, China)

Abstract; Using the observation data, FNL data and radar products, the prediction error of a heavy
precipitation process on the north side of the southwest vortex in Northern Hunan on the night of June 8, 2020 is
analyzed and studied. The results show that a high — pressure dam is formed by the middle and low — level Hetao
High and the subtropical high, the easterly airflow is strengthened, and there is heavy precipitation on the north
side of the southwest vortex. The relationship between heavy precipitation area and the value of high relative
humidity =95% 1is the best. Although the stratification below 850 hPa in southern Hunan is unstable, 850 ~ 600
hPa is stable. The downdraft is dominant in the lower layer of the frontal area, and the upward movement developes
only at 700 hPa and above. The upward movement near the surface convergence line extends from near the surface
to around 300 hPa, but its maximum intensity is only about half of the intensity of the center of the frontal area.
The heavy precipitation in northern Hunan is exactly located between the middle frontal area and the surface
convergence line. Due to the influence of cold air and mountain terrain, the northerly wind and easterly wind forms
a convergence area in Shimen County and generates a local vortex system, of which the corresponding strong echo
center reaches more than 45 dBz. The model predictes that the vortex shear line is in the middle of Hunan, and the
southwest vortex expectes to move eastward. However, under the influence of easterly flow, the inverted trough

appears in the north of Northern Hunan, and the southwest vortex moves toward northeast.
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Fig. 1 Accumulated precipitation from 20: 00 on June 8 to 08:00 on June 9,2020 (a)
and 24 ~36 h precipitation forecast products from 20: 00 on June 7 by EC model (b)
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Fig.2 Upper air maps of 700 hPa (a), 850 hPa (b), 925 hPa (¢) and ground maps (d) at 20:00 on 8 June 2020
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Fig.3 700 hPa (a) and 850 hPa (b) relative humidity (color spots) , flow field and large value area of
low —level jet at 02:00 on 9 June, 2020 (black contour line, wind speed =12 m +s™")
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sections from point (107 °E,36 °N) to point (114 °E,25 °N) at 20: 00 on 8 June 2020 (a) and 08:00 on 9 June 2020(b) ;

flow field and vertical velocity (speckle, unit; Pa + s™') of the sections from point (107 °E,36 °N) to point
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