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Fig. 1 Schematic Diagram of Main Channel in the Xijiang
River Delta
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Tab. 2 Results of Mann—Kendall Trend Test for Water
(Tidal) Level at Each Control Station
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Fig. 2 Mutation Test Chart of Annual Maximum Water (Tidal) Level by Mann—Kendall Method
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Fig. 3 Interannual Hydrograph of Flood Peak Discharge at Makou Station
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Tab. 3 Results of Mann—Kendall Trend Test for Flood

Peak Discharge at Makou Station
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Tab. 4 Measured Cross—Section Parameters at Makou and Denglongshan Stations
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Fig. 4 Chronological Changes of Measured Major Cross—Sections at Makou Station and Denglongshan Station (Right)
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Tab. 5 Parameters of Riverbed Evolution in Main Channels of the Xijiang River Delta
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Fig. 5 Chronological Variation of Mean Riverbed Elevation in Main Channels of the Xijiang River Delta
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Tab. 7 Distribution Ratios and 50-Year Return Period

Design Discharges in Braided Reaches
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Tab. 8 Boundary Conditions for Water Surface Profile Calculation of Each Scenario
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Study on Variation of Flood-Tidal Water Surface Profiles in Main Channel of the Xijiang
River Delta
YAO Qiwen', Pan Yumin®

(1. Guangdong Provincial Flood Control support and Rural Water Conservancy Center, Guangzhou 510635,China; 2. Guangdong

Polytechnic of Water Resources and Electric Engineering, Guangzhou 510635, China)

Abstract: The main channels of the Xijiang River Delta are important flood discharge passages of the Pearl River, a major river in

southern China. Both banks are located in the hinterland of the Guangdong-Hong Kong-Macao Greater Bay Area. Affected by natural

climate variability and human activities, the flood tide water surface profile (FTWSP) of the main channels in the Xijiang River Delta

has shown varying trends over different periods. This study starts from key influencing factors in FTWSP calculation—such as initial

water level, design discharge, and channel topography—applies the Mann-Kendall test method to conduct trend analysis on water level,

tidal level, and flood peak discharge at key hydrological stations, and collects riverbed topography data from different periods to analyze

riverbed evolution. A one-dimensional hydrodynamic model is constructed using MIKE+ software to investigate new FTWSPs under

changing boundary conditions. The results show: (D The water levels at Makou and Tianhe stations in the upper and middle reaches of

the channel show a decreasing trend, while those at Da’ao and Zhuyin stations in the middle and lower reaches show little change, and

water levels at the estuary stations, Denglongshan and Sanzhao, exhibit a significant rising trend. The flood peak discharge at Makou
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Station shows an increasing trend; @ The main channel of the Xijiang River has experienced continuous channel deepening from 1980
to 2020. The degree of channel deepening in the Xihai Channel is relatively moderate compared to its upstream, while the Modaomen
Channel experienced severe incision from 1980 to 1999, followed by a slow rebound from 1999 to 2020; &) Compared with historical
FTWSPs, the FTWSP in the Modaomen Channel has risen, while those in the main Xijiang River channel and Xihai Channel remain
generally unchanged. The updated FTWSP provides technical support for the construction of key embankments, navigation
infrastructure, and storm surge defense along the river.

Keywords: Mann-Kendall test; riverbed evolution; MIKE model; flood tide water surface profile; Xijiang River Delta
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