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Evolution Characteristics and Formation Analysis of Mesoscale
Low-Level Jet and Vortex in Henan Province During
the July 2021 Severe Torrential Rain

KONG Qi FU Jiaolan CHEN Yun ZHANG Fang HU Ning

National Meteorological Centre, Beijing 100081

Abstract: Based on surface conventional meteorological data, hourly observation data from regional mete-
orological stations and ERA5 reanalysis data, the evolution characteristics and formation mechanism of
mesoscale low-level jet and mesoscale vortex during the severe torrential rain process in Henan Province
from 19 to 20 July 2021 are analyzed. The results show that the process of this extreme precipitation was
directly related to the formation and development of the low-level jet and mesoscale vortex. The establish-
ment and development of low-level jet was synchronized with the occurrence and enhancement of precipita-
tion, while the mesoscale vortex appeared about 10 hours later than the establishment of low-level jet, and
the low-level jet developed strongly with the enhancement of low-level vortex development. The strengthe-
ning and westward extension of the western Pacific subtropical high and eastward movement of the low

pressure on the southeast of the Hetao Area increased the geostrophic wind, which was the main reason for
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the formation of the low-level jet. The existence of allobaric wind was the main reason for the easterly jet.

The horizontal convergence and torsion in the lower troposphere caused by low-level jet were the main rea-

sons for the development of mesoscale vortex in the middle and lower troposphere. The vertical vorticity

advection caused by the vertical motion was the main reason for the enhancement of the voriticy in the mid-

dle troposphere. The condensation latent heat in the middle troposphere was another important reason for

the vortex development.

Key words: low-level jet, mesoscale vortex, geostrophic wind, allobaric wind, low level convergence, con-

densation latent heat
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The 500 hPa mean geopotential height field (unit: gpm)

during (a) 18 —19 and (b) 19—20 July 2021
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(red dot: low-level jet core)
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