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Fig. 1 Regional overview map of Hebei Province
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Fig.2 Elbow method for determining clustering effect
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Fig. 4 Spatial distribution of extreme precipitation

for different durations in Hebei Province
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Fig. 5 Trend test results for site maximum precipitation

of different durations in Hebei Province
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Fig. 6 Change-point detection test for annual maximum precipitation in Hebei Province
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Fig.7 Variation of maximum precipitation for different durations in each quarter in Hebei Province
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Fig. 8 Extreme precipitation extent changes for different durations across Hebeis terrains
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Application of Dual-probe H-ADCP in Counter-directional Combination of

Wide and Shallow River Sections Under Complex Working Conditions
QIAN Rui-zhi', FU Guo-sheng', WANG Jiang’, ZHANG Yi-ming', ZHANG Cai-yun'
(1. Taizhou Bureau Jiangsu Province, Hydrology and Water Resources Survey Investigation Burea, Taizhou 225300,
China; 2. Jiangsu Jiangdu Water Conservancy Project Management Office, Yangzhou 225000, China)

Abstract: In order to solve the real-time online flow monitoring under complex conditions of wide and shallow river
sections, based on the applicability of conventional online flow measuring equipment, the combined application of two-
way probe H-ADCP facing each other was proposed. Taking the Gaogang Water Conservancy Project at the source of wa-
ter intake of the East Route of the South-to-North Water Transfer Project as an example, the whole process of numerical
simulation of river sections, flow field analysis, equipment installation, comparison measurement setting and other as-
pects were carried out applied research. The results show that the change of flow field in the flow measuring reach is com-
plicated under different operation conditions of the control hub gate pump. The dual probe H-ADCP can be installed at
the same section and the same height, and the ultrasonic beam crossing will not affect the collection of effective unit veloc-
ity data. The relationship between the double index velocity and the average velocity of the section can be established to
calculate the real-time flow, and the accuracy of the combined applied flow measurement is higher than that of the single
H-ADCP flow measurement data. The research results form a set of real-time flow monitoring application methods under
complex conditions of wide and shallow rivers, which can provide ideas for the combined use of online flow measuring e-
quipment,

Key words: H-ADCP; double index flow rate; wide and shallow river; on-line flow monitoring; Gaogang Water Con-
servancy Project
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Study on Spatiotemporal Evolution of Short-duration Extreme Precipitation

in Hebei Province Considering Topographic Influence

LI Jia—cheng]a'lb , WANG Jie'™'", LIU Miao®, WANG Bin-bin*, LIU Yu"'"", SUN Shi-chen'"""
(la. School of Hydrology and Water Resources; 1b. Key Laboratory of Hydrometeorological Disaster
Mechanism and Warning of Ministry of Water Resources, Nanjing University of Information Science &

Technology. Nanjing 210044, China; 2. Jiangsu Province Hydrology and Water Resources Investigation Bureau,

Nanjing 210029, China; 3. Jiangsu Yushu Information Technology Co. . Ltd. . Nanjing 210029, China)

Abstract: Based on the hourly precipitation data (1980-2019) from 142 national stations in Hebei Province, Mann-
Kendall (MK) trend and mutation test, K-means clustering, and hydrometeorologically homogeneous region methods
were used to systematically analyze the temporal evolution characteristics and spatial distribution patterns of short-term
extreme precipitation in Hebei Province. The results show that significant regional differences exist in interannual varia-
tion of short-term extreme precipitation, with an upward trend in high-altitude mountains and a downward trend in low-
altitude plains/hills, marked by a 1996 change-point. Topography significantly influences patterns: the spatial extent de-
creases in plains and southern slopes but expands on northern slopes for 1 h and 3 h durations, indicating a shift towards
mountainous areas. Seasonal differences are pronounced: winter/spring increases, while summer and autumn decreases
significantly, with third-quarter Rx24h declining at 0. 337 mm/a. The research results reveal the spatio-temporal differ-
entiation law of short-term extreme precipitation in Hebei Province, providing a scientific basis for regional flood control
and disaster reduction as well as adaptive management to climate change.

Key words: short-duration extreme precipitation; spatiotemporal analysis; hydrometeorologically homogeneous re-
gions; trend analysis





