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Abstract

Based on surface meteorological observations, lightning location data, radar base data, and multi-
observation mode operation logs, this study analyzes the current status of observation mode
switching for the new-generation weather radar in Hengyang from January 2025 to June 2026, lo-
calizes and optimizes the switching thresholds using disaster samples of thunderstorm gales and
short-duration heavy precipitation, and discusses the operational switching mechanism. The re-
sults show that: 1) During the operation period, the system generated a total of 25,452 VCP11 intel-
ligent-reminder switching suggestions, which were clustered into 387 independent events with a
prompt interval 2 60 min; among them, 174 were correct samples that hit thunderstorm gales or
short-duration heavy precipitation within 2h, with a correct rate of 45%, reflecting that the current
intelligent reminders suffer from low forecaster participation and excessive false triggers. 2) The
key factors triggering VCP11 switching are A2 > 100 km? and AVIL = 10 km?, among which A2 is the
dominant triggering condition. 3) It is recommended to raise the CR basic discrimination threshold
from 35 dBZ to 40 dBZ; maintain A2 = 100 km? as the main triggering condition, and lower the Agr
(echo top height = 6 km area) discrimination threshold from 15 km? to 12 km? (the ET threshold is
raised from 6 km to 12 km from April to September and kept at 6 km from October to March); lower
the VIL threshold from 15 kg/m? to 10 kg/m?, with Avi. 2 10 km? as an auxiliary criterion; and it is
suggested to establish a dual-track switching mechanism of “weather situation analysis + manual
switching” and “intelligent reminder + human judgment”.

Keywords

Weather Radar, Multi-Observation Mode, Switching Threshold, Intelligent Reminder, Dual-Track
Mechanism

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

1. 5]

F—RRAFIAMHE VCPL1 1 VCP21 BRI, VCPI fEEE 7 W FREEERZHE, A
BRI E PR, BEEA PO AR R R AR, TR I T ER S K S B
mn AR T VCP21 #E5; BE R IR s R, MRS /N T 150 km B, VCP11 A B RAL T VCP21
BER[1]. 1H VCP11 5 RAAEFHFE B K (2 6 min), ASFT0f b Vi B oK s i, Bz A1)
oo ST REUEM SR RRE, W5 EEEKRAZ VCP21, ASFIT Xz 8N 4 2
(192 73 A B 45 A RFALE FRA 20 A L

17 BA H— AR A TE IA (R SRR B RS )M 2025 ETFAG 3T 2R INL 553247,  H BT
WIEBRINBIE, AR 45 G AR H SRR S R SR Guii 28 FUAE T J W A =7 36 S s i At fb f Ak o E T
Wir X TS A, SRR BRRTR R SR, TR [ B A ME DURE MEVC BC AN R RS PR R 7ok, 58
B IE LI R0 B B R AR T 2SR, DR, A R R BRI R ST . R RGUHIE LR B
SO, AR S EM A U R E AL, S “—u— R RS ARG B . R T s
[21CASJaTii B, IR I AR A T2 AN 2R B DU 0 07 SO0 T DI M, T = AN e 261k, Rl
HENT TR A T R

ASCHIF 2025 4F 1 F~2026 45 6 H#iBH R A 2 MR RGE AT H & i SGOW T B @ A7 5%

ik

DOI: 10.12677/ag.2026.1610126 1424 HOERAL R


https://doi.org/10.12677/ag.2026.1610126
http://creativecommons.org/licenses/by/4.0/

A A

B FIETRE, M B 2 R SO AT DI IUIR, AT DI BE & B E i, G r e ol R E s
RIA AL 2206, T BSA B 7 i 22 ML S ) e B I A0 77 S R AT DI LA 22 13

2. RS

JEHL 2025 4F 1 H~2026 4F 6 F 17 PH T KA F A ZORME FEI(0~150 km) A I L, HEIFEAK . KX
RSN BRI 22 R 24T H B S0 . I M PR R I F R, O H T R AT SR B K (1 /N B K
>20mm). 75 HERKKE >17.2 m/s) Mol FIHGE T2 720 IEREA, BT 0~2 /N2 B IA I Tt 1
PRAERS 2805 1, RIS D)o 7 il AR B B TR RUBE[3]-[5], PRI 2 I Rk VI #ehd s VCPLL, 2h N
A RG] A R 1 A3l A R T iR B /K BT R KR IE A TR B0 VA o I HCHE T T i B K S
T2 KU BOE I () TR A SR A I PuE BE 380 A2. VIL. Agr. Avi. CR Al ET #4704, SRELAFEHIY)
W S 52 26, FRAECEER 4545187 PH T SRR R SURRAE R0 22 AR D) 45 S s

3. FAXSEEZNMRASITHRIIRK
3.1. HHXSEESHMERBL

i BH R IB(Z9734) 1 S B BOW R 25 BRI, VUM e se, RMAAE— TR . ik
iz47 VCP11 (Bf/KEE 1), VCP21 (F/KHEE 2)F1 VCP31D (B S A R) =R . BT SSH A1 R
18 dBZ LA EHIIEIHIAR, A2 2 35dBZ PL LR, Apr MBI 6 km PAERRIEEIAR, Avie
T FIRA KA & 15 kg/m? DL ERIRETAR . DTS D335 A0 2 LR 6 F 2 —: 1) Ay >10km?; 2)
A2 >100 km? H Agr > 15 km?,

3.2. EHXSEERMRATERIVK

FET 2025 £ 1 H~2026 4 6 AR AHEZ WS U# HE, J8F VCP11 & Refei )
A 25,452 4%, HAISLGTE HEE B KK 2797 1], AERS BEREOK 13,035 ], A1 15,832 61(2025 45 12 A K
i 36 HH BT R SREAR, ML AR 2025 4F 12 ARHMTH ST BT AT e DI dR B R N, 2 HBLE
BEZA T ISRATIATIRAR, SRR 1) R > 60 min S8 e 387 Yk, Hh 2 h W R K
AR B 5 P K I IE R AE AR 174 IR, IEBIFEART 45%, 0 UL H AT FH RS TE 5 2 B 0000 3 fe FEBE U 4
IEFRER. FEEREHE LR U T — 2 TR R RS R AU 35 W 5 235 L 2 i e i ) e,
135285 2 5 V)3 FPR ARG, BEmBLK T U1k B ORI BE R E ARG % B,
DItk SR v BBTEAR S N TS O B R, SEOEFREA 5 R,

fb & VN3N VCP1L ) 25 A B R BE IR T-7E 174 UREARH, A2 FEHIL 173 I, Aprl74 %, Ay HEL
20 K, BREAZ Ag G RTHAUA BN % AFRS,  Apr BB T AR FRDIA RIS 1E,  Ax I A I D R 7.

4. HAXSEIAZWNEDN BESFES
4.1. HERHFHEST

FF 2025 4 1 H~2026 £ 6 AHTRH RS EHEIL 150 km JEE A B ER R SEEAR, 987 CR % H K&
SR AT SASF T TRR CR G SR S I VERCFE (B R R B IA VIR M IERR). K 1 /TBLES], CR
m A B, & OF AL ECN 62 dBZ. H/ME N 44 dBZ. HHIE 2 AT 0L, CR 7E 35~55 dBZ XJ 5 i K
ASUTHECEE Z AR /NE35 N 100%, >55 4 98.4%), X 1] RE5 i md 5 X4 2 HH =i CAPE. 3 3 B X V) A8 1458
fh A, NI BAR R FEE RS, WUALA SRR E[6] [7]. 24 CR > 60 dBZ, UGHLEIRIEZE 78.1%. 454
CR SRR TP, 20K CR BIEHILIE R 35 dBZ W#EN 40 ABZ, VBN “AFAEXTI” BIZEAE R, FRAE 100%

DOI: 10.12677/ag.2026.1610126 1425 HOBRBL 2RI


https://doi.org/10.12677/ag.2026.1610126

v

MIVCRCRE, 38 o sm iR R s DI R B . CR UV A A T AR AR A5 RO i B 2% AR, VCPLL YD 3 10501 2% AF

PR L ERAM 5 KBS

— 1.5IQRAER
80 - g
BI82e(>151QR)
75
74.0
70 —T—--700 708 69.5
—— 685
—T— 675 66.5
65 - 640 64.5 645 655
N —= - = 625 635 620
3 = 620 620 620 625 ois
x 60 - —{ —1 60.5 61.0 60.5 60.1
O 600 605 60.0 . o5 l o5 562
56.0 56.0 565
551 —L 540 —— sas T %0 —L 540
50 495
45 -
40 . . . ; . : .
2025418-202656 818 48 58 68 108 18
Figure 1. Boxplots of CR parameter adaptation from January 2025 to June 2026
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Figure 2. Matching degree of severe convective weather under different CR thresholds
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Figure 3. Matching degree of severe convective weather under different A2 thresholds
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Figure 4. Boxplots of ET parameter adaptation from January 2025 to June 2026
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Figure 5. Matching degree of severe convective weather under different Agr thresholds
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Figure 6. Boxplots of VIL parameter adaptation from January 2025 to June 2026
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Figure 7. Matching degree of severe convective weather under different AviL thresholds
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