Climate Change Research Letters S{EZ{LHF T HR4R, 2025, 14(1), 40-48 Hans Xt
Published Online January 2025 in Hans. https://www.hanspub.org/journal/ccrl
https://doi.org/10.12677/ccrl.2025.141005

202248 A7~ 8 H B Wi h 28 K iaPEk T 120 R

Fx29', B W, wHER', KL, FRE

SRR, P
PEHARE, Wi KR

Weks H . 20244F12 430 FHBER: 20254F1H3H; KA H: 20254F114H

wm B

ARCAT20224E8 H 7~8 H 1L VG4 S35 T 45 I B PR K R SO AT T VI AL . Sl R A R R SOW B
B WEFRB K EETRESFHEER, NEKEFARNESSMAFE. RRES EWEIHET TIRA
Lhioth. GRER, HREBMEKEEESEME. FER. MRREK. BANRE B8 AREME
WERE R . BAKEERAEZESH7H200 E8H 200, HIRT AKX HIPEIFHH, BHARRN,
BRFBENEZX76.6 mm, HIERR)|EWiAM, B AWHEN60.2mm/h,. RAFEHMTRE, BEER
BSFRETAZSANEANLREKRETARBARYE R KROERS RBABKSESIETFEE
FIAKEMARERE. KEVRZMME T REESRIFE, BEREFNKREZE SBTHREE
KEBRE. H—FHHRESITER, 500 hPaltTEXFETEALE, BEBXFEEMRRTZ, Wb
FERERNABESKZICX, 700hPayEZEEX, 850hPaf1700 hPaly) B T & M MiA . KIBE
RS AR, BT AR SR A L TR S T R SRR . Ak, BB
&, B X CAPEAER . KBk, BEWEKEEE, KREGBEF, AR THRERKKFEE.
KA REKBHREM R[S ARGEFMEANGE R, EPREVEZL. AT REEEL. BIEFHK
REGRBANERREEPMERER KT LK R 1L 7R 58 B 20 M & At X) FRK RR2 A T — e R .
BTG R B IR AR 1% 30 X 55 B 58 K AR OB, o 3R i R K TR A R 0 B R I3
RIBLE T RIAKIE .

KT
SERRMK, KRB, LW

Analysis of Short Term Heavy Precipitation
Process in Jincheng City on
August 7~8, 2022

Ruoyu Li!, Fan Yang?!, Minyan Chang?!, Shijin Guo?!, Chenyu Niu?

'Bureau of Meteorology of Jincheng City, Jincheng Shanxi
2Shanxi Meteorological Observatory, Taiyuan Shanxi

XEG|IH: FEM, N, tpcE, s, FRIE. 2022 4E 8 A 78 H IR T M smBE KT FE A AT]. SRR
R, 2025, 14(1): 40-48. DOI: 10.12677/ccrl.2025.141005


https://www.hanspub.org/journal/ccrl
https://doi.org/10.12677/ccrl.2025.141005
https://doi.org/10.12677/ccrl.2025.141005
https://www.hanspub.org/

FHH F

Received: Dec. 3™, 2024; accepted: Jan. 3™, 2025; published: Jan. 14", 2025

Abstract

This article provides a detailed review of the short-term heavy rainfall weather process in Jincheng
City, Shanxi Province on August 7~8, 2022. By utilizing various data sources such as conventional
meteorological observation data, sounding data, and radar data, in-depth diagnostic analysis was
conducted on the spatiotemporal distribution characteristics, weather patterns, and physical mech-
anisms of precipitation events. The results show that this heavy precipitation process has the char-
acteristics of dispersion, strong locality, strong hourly rainfall, high precipitation efficiency, and
strong single point suddenness. The precipitation mainly occurs from 20:00 on August 7 to 20:00 on
August 8. Most areas of Jincheng City have light to moderate rain, and local areas have heavy to rain-
storm, with the maximum rainfall of 76.6 mm. The maximum rainfall occurs in Shabochi, Lingchuan
County, with the maximum rainfall intensity of 60.2 mm/h. The analysis of the weather situation
shows that the eastward movement of the high-altitude trough and the invasion of dry and cold air
in the middle and upper levels provide favorable circulation background for this precipitation. The
generation and development of eddies transport abundant water vapor and unstable energy for pre-
cipitation processes. The existence of low-level shear lines and mesoscale convergence lines on the
ground, combined with favorable water vapor conditions, leads to the development of convective
cloud precipitation. Further mesoscale analysis shows that the high-altitude trough in the northern
front area of 500 hPa has moved eastward, and there is a low vortex shear in the Huang Huai region.
Jincheng is located in the intersection area of cold and warm air flows at various heights, with a sig-
nificant wet area at 700 hPa. Dry tongues tilt towards Jincheng at both 850 hPa and 700 hPa. The
vortex develops in western Henan and transports southwest warm and humid airflow and water va-
por to the southwestern part of the mountains through low-level and ultra-low level jets. In addition,
physical field analysis shows that the CAPE value in the Jincheng area is high, the K index is large, the
entire layer has abundant precipitation, and the water vapor conditions are good, which is conducive
to the generation of convective precipitation. This short-term heavy precipitation event is the result
of the joint action of multiple weather systems, among which low-level shear lines, mesoscale con-
vergence lines on the ground, favorable water vapor conditions, and thermal differences are the
main influencing factors. The complex terrain conditions in the Taihang Mountains and southern
Shanxi also have a certain impact on the precipitation process. The results of this study not only con-
tribute to a deeper understanding of the physical mechanisms underlying short-term heavy rainfall
events in the region, but also provide a scientific basis for improving the accuracy of precipitation
forecasting and disaster prevention and mitigation.
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Figure 1. 24-hour precipitation and severe convection monitoring from 20:00 on August 7 to 20:00 on August 8, 2022
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Figure 2. Hourly precipitation map of rainstorm site
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Table 1. 24-hour precipitation ranking (from 20:00 on August 7, 2022 to 20:00 on August 8, 2022)
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Figure 3. Mesoscale analysis at 08:00 and 20:00 on August 8, 2022
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Figure 4. Circulation pattern at 500 hPa at 08:00 on August 8
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Figure 5. Circulation pattern at 700 hPa at 08:00 on August 8
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Figure 6. Circulation pattern at 850 hPa at 08:00 on August 8
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Figure 7. 500 hPa height and 850 hPa wind field at 20:00, and 700 hPa height and wind field at 23:00 on August 8
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Figure 8. At 14:00 am on the 8th, the physical field: 0~6 km wind shear; 850 hPa specific humidity; CAPE; whole layer
precipitable water
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Figure 9. Soundings at 08:00 on August 8: (a) Taiyuan; (b) Zhengzhou
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