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Fig. 1 Annual changes of flash flood disasters
in Guangdong Province
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Fig. 2 Inter-annual variation of flash flood disasters
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in Guangdong Province
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Fig.3 Frequency and proportion of flash flood

disasters in various cities in Guangdong Province
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Tab.2 Variation of standard deviation ellipse parameters
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2017 113.42,23. 48 67.29 3.19 0. 88
2018 113.85,24. 29 90. 10 2.06 0. 80
2019 113.16,23.78 62.50 2.49 1.03
2020 113.89,24. 38 86. 46 1.77 0.98
2021 114.51,24.13 84.42 1.98 0.68
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Fig. 4 Standard deviation ellipse of flash flood

disasters in Guangdong Province
24°22'N [8) (FZ iR e 24k, W] AR L 1
W7 ZRA AR IR E PO TR E L.
323 K
JUARAE WA AL BE AR AT DL 5. T
F2 B A AR AU ER 1L M B DX, )RR Hy T A

=m
o HERESH
— K&
2B E/km?
e o 18
04080 160 240 320km Ko

5 IN'REMELURREREE
Fig.5 The nuclear density of historical flash flood

disasters in Guangdong Province
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Fig. 6 Distribution map of annual average precipitation, NDVI, and land use patterns in Guangdong Province
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Analysis of Spatiotemporal Characteristics and Inducing

Factors of Flash Floods in Guangdong Province
YANG Fan' ,KANG Ya-jing”, WANG Qian’, MA Mei-hong', LIU Rong-hua’

(1. Guangdong Flood Control Support and Rural Water Conservancy Center, Guangzhou 510635,China; 2. China South to
North Water Diversion Group Water Investment Co. , Ltd. , Beijing 100036, China; 3. Institute of Sedimentary Geology, Chengdu
University of Technology , Chengdu 610059, China; 4. College of Geography and Environmental Sciences, Tianjin Normal
University, Tianjin 300387, China; 5. China Institute of Water Resources and Hydropower Research, Beijing 100038, China)

Abstract: Analyzing the spatial and temporal distribution characteristics of flash flood disasters is crucial for flood
control and prevention. Taking Guangdong Province as an example, this study first compiled historical data on flash flood
disasters in Guangdong Province from 2017 to 2021. Using methods such as standard deviation ellipse and kernel density,
the spatial and temporal characteristics were analyzed, and the complex interaction relationships of triggering factors were
explored. The results show that there were a total of 79 flash flood disasters, mainly concentrated in May and June, with
uneven temporal distribution. The spatial distribution pattern of flash flood disasters exhibited a " dispersed east and
west, concentrated north and south" pattern, with the northern cities of Heyuan, Shaoguan, and Meizhou being high-risk
areas for flash flood disasters. Short-duration heavy rainfall was the main driving factor for flash flood disasters, with sig-
nificant influences from topography. vegetation cover, and land use. The findings of this study can provide reference for
flash flood disaster prevention and control in Guangdong Province.
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Numerical Simulation of Hydraulic Characteristics and Structural

Optimization of T-shaped Pier Stilling Pool
LIU Zeng-wen' ,JIN Jin'*, YAN Wen-bo',LI Qiang'

(1. College of Water Conservancy and Architectural Engineering, Shihezi University, Shihezi 832003, China;

2. Key Laboratory of Cold and Arid Regions Eco-Hydraulic Engineering of Xinjiang Production &
Construction Corps, Shihezi 832003, China)

Abstract: The water flow disorder, shock, spray splashing out of the side wall and incomplete water jump are often
caused by insufficient discharge energy dissipation in the pool. In order to solve this problem, the influence law of the lay-
out of T-shaped pier and its parameter variation on the hydraulic characteristics in the ballast tank was studied by using
the model test method and numerical simulation. The results show that the energy dissipation rate increases with the in-
crease of the length of T-shaped pier legs; The water depth increases with the installation of the impingement baffle, and
the efficiency increases, and the energy dissipation rate decreases with the increase of the impingement baffle; The flow
state of the water in the stilling pool is stable after the double-row T-shaped piers are arranged, and the energy dissipation
increases first and then decreases with the increase of the distance between the front and back. According to the simula-
tion results, a reasonable scheme is recommended and verified by model test. The results show that the energy dissipation
rate of the recommended scheme reaches 76. 06 % , which increases by 12. 51%. The flow state is stable and meets the
engineering requirements.

Key words: stilling pool; T-shaped pier; structure; numerical simulation; effect of energy dissipation





