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Abstract To investigate the mobility of the Southwest China Vortex (SWV) and its associated rainstorm regions, this
study examined 25 SWV-related rainstorm events that affected Chongqing during 2019-2023. A dynamic compositing
method that tracks the movement of the vortex center was employed to analyze the dynamic characteristics and genesis of

the SWV and the distribution of heavy rainfall relative to the vortex center. The conclusions are as follows: SWV

WHSHHE 2025-03-30; MIEFLAREAA 2025-10-29

fEBREN W&, 5, EmEm%& TR, FENFRFERITIRDIFC. E-mail: 95640680@qq.com

BIEE X%, 5, EERTEN, FENFREFERSTIRHA L. E-mail: 269239974@qq.com

BENRE  EXARFA RSN G G NIUE U2242202, BT EH ARG HH CSTB2022NSCQ-MSX0665, 1 [EH T 5 = lH K
J&LT CXFZ2024J070. CXFZ2026J015

Funded by Joint Meteorological Fund of the National Natural Science Foundation of China (Grant U2242202), Chongqing Natural Science
Foundation General Project (Grant CSTB2022NSCQ-MSX0665), Innovation and Development Special Project of China Meteorological
Administration (Grants CXFZ2024J070, CXFZ2026J015)


https://doi.org/10.3878/j.issn.1006-9895.2508.25052
https://doi.org/10.3878/j.issn.1006-9895.2508.25052
https://doi.org/10.3878/j.issn.1006-9895.2508.25052
https://doi.org/10.3878/j.issn.1006-9895.2508.25052
https://doi.org/10.3878/j.issn.1006-9895.2508.25052
https://doi.org/10.3878/j.issn.1006-9895.2508.25052
mailto:95640680@qq.com
mailto:269239974@qq.com

b7 N T - 50 %

1180 Chinese Journal of Atmospheric Sciences

Vol. 50

rainstorms can be categorized into three types: southeastern, eastern, and multi-quadrant types. The distribution of heavy

rainfall for each SWV type is closely related to the position of the upper-level jet, the intensity and meridional extent of

the trough, the exit region of low-level jets, and the distribution of warm-air and cold-air advection, while the

thermodynamic and dynamic characteristics exhibit distinct similarities and differences. The southeastern type is

influenced by the short-lived SWV with weaker upward motion, shallow vertical development, and a pronounced

northwestward tilt. The eastern type involves the long-lived, intense SWV with deeper vertical development and a low-

level northwestward tilt. The multi-quadrant type is influenced by the SWV with sustained cold-air intrusion from the rear

and strong uplift movement. The configuration features symmetric winds in the front and rear, pronounced cold- and

warm-air convergence, the deepest vertical development among the three types, and a low-level northward tilt.
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Fig. 1 Spatial distribution of the hourly mean flow field (streamlines) overlaid with (a) hourly mean precipitation (color shadings, units: mm) and
hourly precipitation frequency for thresholds of (b) =5 mm, (¢) =10 mm, (d) =20 mm and (¢) =50 mm (color shadings, units: h™') in the SWV
(Southwest China Vortex) from 2019 to 2023. Vertical and horizontal dashed lines denote the longitude and latitude lines passing through the SWV

center, the same below.
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Fig. 2 Distributions of (a, c, e) streamlines and precipitation (color shadings, units: mm), and (b, d, f) frequency of hourly precipitation exceeding 5

mm (color shadings, units: h)in (a, b) southeastern type, (c, d) eastern type, and (e, f) multi-quadrant type SWV rainstorm events from 2019 to 2023.
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Fig. 3 Spatial distributions of (a) 200 hPa, (b) 500 hPa, (c) 700 hPa, and (d) 850 hPa geopotential height (blue contours, units: dagpm), wind (barbs),

and wind speed (color shadings, units: m s_') in the southeastern type SWV rainstorm events from 2019 to 2023.
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Fig. 4 Same as Fig.3, but in the eastern type SWV rainstorm events.
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