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Abstract

Thunderstorms and strong winds are frequent during the flood season in Zhejiang Province, which
often leads to economic losses and casualties. In order to improve the level of short-term and immi-
nent forecasting, this article uses the data of automatic weather station, Doppler radar and wind pro-
file radar to select a case of thunderstorm and strong wind in northern Zhejiang in 2022, explore
the relationship between radar adverse-wind areas and boundary layer strong winds, and calculate
the early warning advance time of ground strong wind. The results show that Doppler weather radar
can detect the occurrence and development of adverse-wind areas in the middle and low altitudes
and boundary layers in advance, with an average advance of 16.9 minutes and 11.4 minutes com-
pared to the appearance of strong winds on the ground. Through the analysis of typical cases of
strong convective winds from 2020 to 2022, it can be concluded that the Doppler radar adverse-wind
areas, boundary layer winds detected by wind profile radar, and ground strong winds can form a
time chain, which has indicative significance for short-term forecasting of thunderstorm winds on
the ground. In addition, during the downburst event that occurred on July 12, 2022, the Doppler ra-
dar detected no significant changes in the horizontal wind field at the lowest elevation angle. Howev-
er, the wind profile radar detected a sudden increase in high-altitude wind speed about 33 minutes
earlier than the appearance of strong winds on the ground, indicating that the wind profile radar is
beneficial for improving the early warning and forecasting capabilities of downbursts.
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Table 1. Time-advance relationship between the adverse-wind areas on minimum elevation of Doppler radar and the ground

strong winds

F 1 ZEPFEAKRRMABERNX S EKXEEERTE X FR

FREK RBEWW Zy BREHI BEWM BEWAYE BEMA IER
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FXE  Bz3ES  mis IR X it 1R £/min B mis m/s

1 2022624  fgHE K2117 26.4 14:48 14:16 32 15 26.4
2 2022624 WM K4700 40.1 14:49 14:49 0 15.5 40.1
3 2022712 ik K2747 20.4 14:18 14:04 14 10.5 37.9
4 2022717 HE K4631 18.6 16:04 15:55 9 20.5 28.4
5 2022726 @ & K4914 25 15:17 15:06 11 15.5 25
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72022826 @ Ei: K5636 18.2 13:08 13:00 8 15.5 18.2
8 2022826  ifgHE K2449 19.7 15:23 15:06 11 17.5 22.8

DOI: 10.12677/ccrl.2024.132030 281 SR AR


https://doi.org/10.12677/ccrl.2024.132030

Kt %

M= KRB MR 2Bk, M) 1A 2 (i K X Bk 51 ke, MBI 3~8 i F ik ak
Z AR KR T B R LA SR AT AR 10 KUK H BT (R] PRI S BT & 16 min, & T8 A e 2 B A X2 9.8
min, SREE b 7E RN K o AF IR R PR 1 S5 AR AP A 298 XX ERF ) 4 i 2 1 B ORE AR K, T 7 B B 22 PR
A PR H A TR B — 3

TR AR AT A 0000 XX 5 5 5 e R T A R RT3 R /N 2 T A DG M, R I 3 2 TR O R ECh
—0.506, RPANAELEAR G o 15 BH TR0 1 T X3 DK /N A B T SRR 00 XL IX )5 58, 3 75 B2 45 75 R v =
BORE S T U TR NG PRI A P R 5 50T AT A AT R TR AR S N 28 A T
4.2. PEHFERX

TE bk 8 M, A KX (2.4~6.0° 00 AR (1P X 58 8 2 22.9 mis (55 2), 5T S A AN A 3 XUIX ()
SPEBRIE(16.3 m/s). H IR EEH R K H L [R) P S8 52 AT N 16.9 min, K2 BT B AR A A 8 XUX
HEILRT Ta]

Table 2. Time-advance relationship between the adverse-wind areas on middle-level elevation of Doppler radar and the
ground strong winds
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Figure 1. Doppler radar velocity map on July 12, 2022
B 1202247 B 12 A5 L#HBEXRER

5. R BEIEZREIE TENBIS 4

JRUER £ 7 3 BEAS PRI BE 1 0~6 km v B2 _L/K-F Ul AUXGE 9384k, B B I 28 70 e, W N %
W IS A S IR A R HIAN T8, SR AT A e 23 Iz (224 K s i T AR A2

Phik 2020~2022 fErf 4 ADNIAFAN BRI b, 3 AN [R5 AL St HY B TR R XL XUBR 2
HIKILFE MPEE T, DA Z BRI SR B KX AR DR T iR, EHx
it E IR KPR JRUBER 4 7 2k e s Y IS DRI K AR 22 38 0 T A8 S IR A A B T XU

5.1 MRBHRRE=HIFNE TERNG

2020 £ 3 H 21 H, #rdbib X 4b T m SCHE AT O PE F < . B5REAT S, 700 hPa 2 IR & R % 1
&, [F]E 850 hPa A 75 1 it x J& AR B8 A B A IR S SR R, B D B K XA 18 mifs, KA )=
NTBRE. A TIAREEE, YIRS 2R IKa) 3L FVE AR fil s i it 32 22280 oLl . widb kb T
IR AT X . (K2 2R AT, A e b =y URIA 28°C 1R, RER AT . 850 hPa LA
12 glkg, IKVRSEAFEAT

- JE WA X AR AR B T R R, B TR kS g A, I B UK S
ST RS . 17:06 Hi 5 057 A tH LI XX (K 2), 5REEIA 26.5 mis, onfaHABEMRRE. 17:18 HALfm
fy IR, SULFEIR, 7E RGNS Bk EARI R S (0~1 km) A ZKSE KU PR K (1 3(a)),
HI 40 m/s PaRE KX, A sl Fe. 17:44 Rk 55046 (58468) %M £ 19.7 m/s i KR . %Mo e
A R 3 i T R XU TS i 5 38 miin, U 2 XU T AR R, e T R XU TS AT & 26 min.

DOI: 10.12677/ccrl.2024.132030 283 AAEAR I I i


https://doi.org/10.12677/ccrl.2024.132030

Kt %

Reso:1000 m

Max:76.5 dBZ

Figure 2. Doppler radar combination reflectance factor and velocity maps on March 21, 2020
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Figure 3. Wind profile radar wind direction and wind speed changes with altitude-time:
(a) 58468 Station March 21, 2020 14:00~20:00; (b) 58468 Station May 14, 2021
20:00~May 15, 2021, 02:00; (c) 58565 Station July 26, 2022 14:00~20:00

3. RERZEHIEN X IRKESE - BHERIZEL: (a) 58468 uh 2020 £ 3 A 21
H 14:00~20:00; (b) 58468 uf 2021 £ 5 A 14 H 20:00~15 H 02:00; (c) 58565
ik 2022 £ 7 A 26 H 14:00~20:00
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Figure 4. Reflectivity factor map (a) and reflectivity factor profile map (b) of Ningbo radar combination at 14:15 on
July 12, 2022, wind profile radar at 58565 Station changes of wind direction and wind speed with altitude-time from
12:00 to 18:00 (c)
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