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Study on Heavy Rainfall Induced by Tropical Cyclones Passing

Through Jiangsu and the Influence of Cold Air
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Abstract: Using dynamic synthesis and analysis methods, this paper comparatively analyzes the
reasons for heavy rainfall induced by tropical cyclones having entered Jiangsu Province with and
without the influence of cold air. A meteorological model of heavy rainfall associated with tropical
cyclones in Jiangsu is established. The results are that, regardless of the influence of cold air,
tropical cyclones having moved into Jiangsu can induce heavy rainfall. The key reasons include
the evolution of tropical cyclone's asymmetric structure, the continuous water vapor transport by
low-level jet streams, and the sustained strong upward motion near the tropical cyclone. The
differences between the situations with and without the influence of cold air mainly lie in the
maintenance mechanisms of dynamic uplift and the developing means of atmospheric instability.
When cold air is present, baroclinicity and conditional instability within the peripheral circulation
of tropical cyclone intensify rapidly. Slantwise ascending motion in the baroclinic zone promotes
the sustained lifting of warm-moist air and enhances convective development, with heavy rainfall
primarily located on the northern to northeastern side of tropical cyclone. When cold air is absent,

TLHAARRE FBE (KM202207) B

FHAEFILE, EFENF PR ST Email: sicii@126.com

IR ZHWL, FENFRFERSHE LR FL. Email: jysnjsqxt@163.com
1


mailto:sicii@126.com

35
36
37
38
39
40
41

42

43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

65

continuous transport of warm-moist air by low-level and ultra-low-level jets significantly
enhances the conditional instability near and around the center of tropical cyclone. The deep
vertical updraft, which is maintained by convergence within the warm sector and further enhanced
by latent heat release, favors the development of convective precipitation, with heavy rainfall
mainly existing the eastern to northeastern side of tropical cyclone.

Key words: tropical cyclone, heavy rainfall, cold air
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Table 1 The average speed, distance and residence time of selected tropical cyclones passing through Jiangsu
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2007 9 A 207.1
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19—20 H
201447 A 236.7
201410 105 236.9 20 992 6.3
e 24—25 H
Al 2016 49 A 239.5
201614 9.9 224.3 15 1002 6.3
15—16 H
2019 48 A 332.8
201909 8.0 433.4 23 980 15.0
10—11 H
2005 49 H 131.7
200515 6.5 414.6 20 995 17.7
11—12 H
201548 H 367.2
201513 6.2 257.2 18 998 11.5
s 10—11 H
Al 2018 -8 A 350.9
201818 8.3 199.2 23 982 6.6
17—19 H
2021 4E 7 A 467.4
202106 3.0 374.1 23 980 35.0
25—29 H
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Fig. 1 Tracks (black dot line) of tropical cyclones passing through Jiangsu under cold air influence , and
corresponding 24 h accumulated precipitation distribution (colored and contour) and evolution of 500hPa troughs
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Fig. 2 Tracks (black dot line) of tropical cyclones passing through Jiangsu without cold air influence and

corresponding 24 h accumulated precipitation distribution (colored and contour)
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