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Abstract; [ Objective ] To evaluate the response effectiveness of the flash flood monitoring and early warning system under
extreme weather conditions, the Wanquan River Basin in Hainan Province is taken as the study area, and the rainstorm flood
process triggered by the combined influence of the residual circulation of Typhoon “Trami” (2024, No. 20) and a cold air mass
is used as a case study. Based on the China National Flash Flood Hydrological Model ( CNFF) and the Hainan Flash Flood
Monitoring and Early Warning Platform, a four-stage early warning evaluation framework covering “forecasting-monitoring-warning
issuance-disaster verification” is established. [ Methods ] Rainfall monitoring data, hydrological model simulation result, and
field survey information from 96 key villages were integrated. Using the administrative village as the evaluation unit, the hit rate
of warnings at the alert level (“prepare for evacuation”) and above was analyzed. [ Results] The result showed that; the
platform issued a total of 115 warnings at the level of “prepare for evacuation (alert)” and above, covering 70 administrative
villages under prevention and control. Among them, 50 villages actually experienced disasters, corresponding to a warning hit
rate of 71.43%. [ Conclusion ] The monitoring and early warning platform has relatively strong capability in trend identification in
key risk areas, but deficiencies exist in village-level response adaptability and the rationality of threshold settings. Improvement
directions are proposed, including dynamic adjustment of early warning thresholds, optimization of flood process simulation, and
multi-source data fusion, so as to enhance the adaptability and early warning effectiveness of the system under extreme
meteorological conditions. The findings can provide a reference for the optimization of flash flood monitoring and early warning
systems and the improvement of risk governance capacity in tropical monsoon regions.

Keywords: flash flood early warning; CNFF model; typhoon rainstorm; early warning system; early warning effectiveness

evaluation; early warning threshold; Wanquan River Basin; influencing factors
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Table 2 Parameters of distributed hydrological model

P B | PR BR
B BRI AR AL 0.2 0.0 1.0
IMP AR A 0.01 0.00 1.00
WUM | [ H3EE KA 20 0 20
WLM | FRHEE KA R 60 0 90
WDM | WJZEHHEE KA R 40 0 90
EX A K E K= R85 1.2 1.0 2.0
SM A K E KRR 80 0 100
KS Hevh i R R A 0.5 0.0 1.0
KG R AT H AR 0.1 0.0 1.0
KKS Hevh i H IR R A 0.3 0.0 1.0
KKG | HiFA&&% H 4R R 0.1 0.0 1.0

FREGRERY], BRI SHORKS, FH#’%
TN IR 2200 15. 5% , V-2t 6 i 15 AR X 5% 22 O
5.5%, FHEBETE 2K 0.5 h, FHMARER
#( Nash-Sutcliffe efficiency, NSE) A 0.77, Z5H %KM
AN ZHEA BT R e VERGE HITE, RERS Rl B ik

KFKEBEAR(PHRL) E57%H 2026 FE 9 H

JT SR S I K G R, O S S I e TR T ST
PEAE AT SE AR,
2.2.2 AETEARE I

UL e TR P AR FE T B 4 L T K W T -
LK OISR ( CNFF) 6t T Be itk it 8, 256
T BEOCHR BT 1A T TR A e U AR, XA R R 1
LA,

PAB R AL R AR B RPEAEC A, 10 H 29 H
9 I B EF X RIERE Y 4 ABEIATTEUR CBT %A 24 |
fEah 2 BN Z s, KRIPNZ2) ki HVE
B (fER:, WSER:) Pl T,

- AR CNFF 55 R0 A5 21 ) o B gk K 2o 7
TR B 6 A S BT B e 75 M T BR(E, A
M fil 2 AN SE R I 0% 10 29 H 9 B, FI°F
K VR 22 2 P A T B RS 4B T Ut 0% O N
166 m*/s, MAFF I f& B 2 50 T 8 bR 152 m’/s (AL
% 3), il VRS (faks ) 900 1
2.2.3 AEBRIRIES T AL

2024 4710 H 28 H 8 iif—10 H 31 H 8 mit[a],
3 SRAT I 48 P A 7 A O A TR U 64 RPIR, WK

67



MY, %//88E A RTRBIAREMESZNHT. bl2024 £/ BE" hfl
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Table 3  Discharge warning thresholds for river reaches

associated with Changsha Village Committee

x4 ARATBRELEVFERERT
Table 4 Discharge monitoring and early warning status

in Wanquan River Basin
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Fig. 5 Evaluation results of flood simulation at Jiaji hydrological station
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Table 5 Antecedent rainfall and soil moisture
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Table 7 Rainfall monitoring and early warning status

in Wanquan River Basin
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