Open Journal of Natural Science H #3%}5%, 2026, 14(5), 582-589 Hans X
Published Online September 2026 in Hans. https://www.hanspub.org/journal/ojns
https://doi.org/10.12677/0ins.2026.145062

20245 6~7 A i -h BB PHFF L 14 33 PRk BRI [B1 5
FFE 54

EIRE&, KEM, B OFL, B, § B2

NI A AR TR R, RS ARRH
2B AR T R BRI, RS ARRH

Wehs H . 20264F8 H2H: S EM: 202648 H27H; &AATHM: 20265F9H4H

H E

20246 H16HZE7H2H, HHHMHHA—RFEERmRERRTEE, RAEWEKR. RntERE.
FREXREES. BURTESRNR. ZXEEFIHAFY-2GLETBB. SERXIURIR Fis & X 2 E 3550
WERISE, BERHMT T KRR BN AR S FREREH . GRRW: RKEREF /N R
> 80 mmhif, XA TBBIKT-72°C; WAL/ AEHRSIIEMPIERIEM, B EEAwTY
BEAKIRRIRBBL, RARBIFEN K, EXREESBHRREHE; FENWIKSEZDR. KDPX
BEX5RMKEXREYE, HHKDPHIFRZRHME RSN HE e b iR KO XK. BT LG5I A+
WX B ER AR ROV R BRE TIEREES %

XKigid

TBB, HEEW, FrfEHE, FIERN, WiRkSE

Radar and Satellite Characteristics of
Persistent Heavy Precipitation in Central
Hunan (Shaoyang) from Late June to Early
July 2024

Jingjing Wang}, Junli Zhang?, Qing Chen, Yaqiong Tang?, Ting Yi2

IShaoyang Meteorological Bureau of Hunan Province, Shaoyang Hunan
2Longhui County Meteorological Bureau of Shaoyang, Hunan Province, Shaoyang Hunan

Received: August 2, 2026; accepted: August 27, 2026; published: September 4, 2026

NESIF: EASE, KRR, B, BB, 5152024 & 6~7 B AR RS M 5 BR /K B IA IS A E M1 D). E AR B
%2026, 14(5): 582-589. DOI: 10.12677/0jns.2026.145062


https://www.hanspub.org/journal/ojns
https://doi.org/10.12677/ojns.2026.145062
https://doi.org/10.12677/ojns.2026.145062
https://www.hanspub.org/

Abstract

From June 16 to July 2, 2024, a persistent extreme heavy rainfall event occurred in Shaoyang, cen-
tral Hunan Province, characterized by high hourly intensity, remarkable extremity, highly overlap-
ping rainstorm locations, and severe societal impacts. Using FY-2G satellite black-body brightness
temperature (TBB), S-band dual-polarization radar, and regional automatic weather station obser-
vations, this study examined the evolution of convective cloud clusters and radar echo structures
during the most intense precipitation period. The results show that: (1) when the hourly rainfall
intensity reached 280 mm, the TBB of convective cloud clusters was consistently lower than -72°C;
(2) the combined action of backward propagation and the train effect, together with terrain ampli-
fication and moisture accumulation from antecedent precipitation, was the key reason for the long
duration of the rainstorm and the high overlap of rainstorm locations; (3) the high-value zones of
the dual-polarization parameters ZDR and KDP were highly consistent with heavy-rainfall areas,
and the abrupt variation of KDP could accurately pinpoint the core regions of extreme precipitation.
These conclusions provide a reference for mechanism research and monitoring-early-warning prac-
tices of persistent extreme summer rainstorms in central Hunan.
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Table 1. Characteristics of three heavy precipitation processes
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Table 2. Extreme precipitation records for different durations
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Figure 1. Distribution of 850-hPa wind barbs, topography, and 24-h precipitation grade during Processes I and III. (a) Process
I: 850-hPa wind barbs overlaid on topography at 20:00 BT 16 June 2024. The corresponding 24-h precipitation period is from
18:00 BT 16 to 08:00 BT 17 June; (b) Process III: Same as (a), but at 02:00 BT 30 June 2024. The corresponding 24-h precip-
itation period is from 08:00 BT 29 to 08:00 BT 30 June. (In the figure, the color-shaded background denotes elevation (m);
black solid lines indicate the administrative boundaries of Shaoyang City and its subordinate counties (districts), while the red
dashed line represents the boundary of Hunan Province; the blue and magenta dots indicate the areas with 24-h precipitation
of 50~99.9 mm (rainstorm) and >100 mm (heavy rainstorm), respectively)
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Figure 2. FY-2G satellite TBB distribution (unit: °C): (a) 20:00 BT on 16th; (b) 09:00 BT on 17th
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Figure 3. FY-2G satellite TBB distribution (unit: °C): (a) 16:00 BT on 24th; (b) 18:00 BT on 24th
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Figure 4. FY-2G satellite TBB distribution (unit: °C): (a) 04:00 BT on 30th; (b) 05:00 BT on 30th
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Figure 5. Evolution of composite reflectivity (CR, unit: dBZ) during Process 1. (a) 18:00 BT on 16th; (b) 20:00 BT on 16th;
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Figure 6. Spatial distribution of dual-polarization radar products (Z (a), ZDR (b), KDP (c¢), CC (d)) at 19:48 on July 1st
(elevation 0.5%)
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