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Abstract
The process of convective rainstorm in Bayan Nur City on July 20, 2023 was analyzed by using
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conventional Micaps data, Linhe radar ROSE data, etc. and the spatio-temporal evolution characte-
ristics of mesoscale environmental conditions and the cause of rainstorm were discussed. The re-
sults show that: 1) Typhoon No. 4 “Tali” transported water vapor northward from Beibu Gulf to
Sichuan, the secondary water vapor source of Ba City, and the westerly trough continued to trans-
port water vapor northward to Hetao area, providing sufficient water vapor for this process. 2)
The slow eastward movement of the center of the vortex along the southern side of the Yinshan
Mountains resulted in the prolonged duration of the heavy rainfall. 3) The maintenance of ul-
tra-low level jet in the south friction layer of Yinshan strengthened the low level warm force and
formed a train effect, resulting in the formation of short-term rainstorm in the rear area. 4) The
topographic effects of Yinshan and Wulashan intensified the development of strong convection. 5)
ROSE assessment and analysis showed that the accuracy of precipitation estimation gradually de-
creased with the increase of distance. Although short-term heavy precipitation warning was greatly
affected by hail, it had certain guiding significance for flash flood risk warning.
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Figure 1. Spatial distribution of total precipitation from July 20 to 21 (a) and cumulative time distribution of precipitation at
all stations (b)
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Figure 2. Height field (d, unit: gpm) at 0800 hPA (a) on July 20, 2023
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Figure 3. Mesoscale analysis (a) at 08:00, 20th; Surface wind field before
short time heavy precipitation (b)
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Figure 4. Reflectance of combination at 20:48.37 on 20 July (a); 21:22 0.5°26 Radial
velocity (b)
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6. ROSE & 5347

Table 1. Results of one-hour quantitative precipitation estimation for individual cases on July 20, 2023
= 1.2023 £ 7 A 20 BN 1 /NP E BRI AT AR

WSS PR Rz L JH— 1k I 4axtim 2= PS4 %
D<25.0 1 0.52% 1 99.48%
25.0< D <50.0 0.88 14.76% 0.39 85.24%

10~19.9 mm
50.0 <D <100.0 0.76 24.96% 0.43 75.04%
100.0< D <150.0 0.49 23.68% 1 76.32%
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D<250
25.0<D<50.0 0.72 28.86% 0 71.14%
=20mm 50.0<D<100.0 1.26 26.17% 1 73.83%

100.0 < D <150.0

M4 ROSE 1) 1 /)N & B R/ AG I IPAG 25 (W35 1) 10~19.9 22K KK : 25 23 HLLA YA 3t v b, i
W A% 5 99.48%; 25 F 50 /A HLERI R4 85.24%; 50 %] 100 /A HLAERfZR 75.04%; 100 | 150 /A H
B R, HERR 76.32%. 20 =K UL FFF/K: 25 F) 50 2 B REkD, WS 71.14%; 50 %] 100
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Figure 5. One-hour precipitation estimation by ROSE radar at 20:00 on 20th (a);
Hourly rainfall Intensity distribution in Bayan Nur City (b)
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Table 2. Evaluation results of individual 3-hour quantitative precipitation estimation on July 20, 2023
= 2.2023 £ 7 B 20 BN 3 /BT E 2R EMITAER

WESHR B B 25 P8 2% L H— 1 I 4 xR 2= IR R HEff %
D<25.0 1 0 100.00%
25.0<D <50.0 0.68 32.73% 0.08 67.27%

20.0~49.9 mm
50.0 < D <100.0 1 23.70% 0.86 76.30%
100.0< D <150.0 0.51 49.34% 0 50.66%
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Figure 6. 3-hour precipitation estimation by ROSE radar at 22:00 on
20th (a); Flash flood warning Command System of Bayan Nur City
21:12 Warning situation (b)

6. 20 H 22 Bt ROSE &1k 3 /NBJP&EKfENI(); BZiERmLLH
IR R % 21 B 12 HTAEIE R (b)

3 /NI BEKER T 20 SoKub ik i 2 N 2% 20 H 22 I, Pyl sl B 2 — A, K2 MR Kk S0 T
LA e, Lt TR XA Sy AR LM R . A A 3 /NS B K (WL 1A 6(a)) e KA. T 5 JE i &

DOI: 10.12677/ccrl.2024.133056 520 SR AR


https://doi.org/10.12677/ccrl.2024.133056

ZEUS

T8 L 5 04 S i v R 2 6, A 174 2K ELE KT IUE FRIE R 4 21 1 12 Zr (WL 6(b)) T2k iE 11
BT, AR I N B At I R OR H LD RS B T BE K, NIt G R iR s T, BT SRR U AE 19:10
PR /KRR A AT 1 A XS Ll ok T R T

Table 3. Test and evaluation results of individual short-term heavy precipitation alarm products on July 20, 2023
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Figure 7. ROSE short-term heavy precipitation warning at 20:59
on 20th (a); Distribution of rain intensity in Bayan Nur City at
22:00 on 20th (b)
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