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Variations in low-water levels of the Yibin—Jiangjin reach

since the impoundment of Xiangjiaba
ZHU Daichen, LIU Yong
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Abstract: The Yibin-Jiangjin reach of the upper Yangtze River navigation channel is impacted by the operation
of the Xiangjiaba Dam and unregulated sand mining activities. Although there is a unified understanding of
unilateral changes in inflow variation, daily regulation effects, and topographic changes, there is a lack of research
on the comprehensive impact of water level, especially the dry season water level that affects the smooth operation
of the channel, and a lack of overall understanding of the change trend of low-water level. By analyzing the water
level data from Zhutuo hydrological station and comparing the water level and flow rate relationships along the
main waterway, this study reveals low-water level variations in the Yibin—Jiangjin reach since the impoundment
of Xiangjiaba. Pre-2015 (Yibin section in 2014 ): Low-water levels increased synchronously with rising dry-
season discharges. 2015 —2020: Significant reduction in low-water levels occurred under equivalent discharges;
while minimum discharges fluctuated moderately, minimum water levels exhibited an overall declining trend. Post-
2020: Both dry-season discharges and water levels tend to stabilize. Before and after impoundment in Xiangjiaba,
as of 2024, the water level of the excellent river section with a guaranteed rate of 98% over the years has slightly
increased, and the Zhutuo Station has increased by 0. 21 m. The minimum water level is basically the same as

pre-impoundment conditions. In typical shoal sections (Guanyinbei, Zhengjialiang, Huanggan ), low-water levels
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decreased substantially, with cumulative reductions of 0. 60—0. 84 m (at discharge of 2, 900 m’/s). Water levels

frequently fell below the navigation reference plane, indicating deteriorating channel conditions. The analysis

demonstrates that anthropogenic riverbed morphological changes have largely offset the benefits of increased

flow. These findings provide critical references for channel maintenance and management strategies.

Keywords: Xiangjiaba Dam; Yibin —Jiangjin reach; water-sediment condition; sand mining; low-water level;

water level change
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Tab.1 Minimum discharge at Xiangjiaba and
Zhutuo hydrological stations
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(m’-s™) (m’+s™)
2009 - - 2370 3A24H
2010 - - 2170 2H16H
2011 - - 2 580 2H9H
2012 - - 2370 2H17H
2013 1 360 2H25H 2 420 1H29H
2014 1590 2H18H 2610 2H2H
2015 1 620 2H1H 2970 2H22H
2016 1 640 4725H 3380 2H14H
2017 1638 3H25H 3010 4H6H
2018 1 642 2H15H 2 900 3A5H
2019 1 600 11 A30H 3170 2H10H
2020 1 560 4H29H 3 480 1H22H
2021 1 500 4H6H 2930 3A7H
2022 1590 2H17H 3 340 2H5H
2023 1 680 1A22H 3 000 1A24H
2024 1 630 4H20H 2920 2H19H
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Tab.2 Characteristic values of dry season water
levels at Zhutuo station

JKAE /m
M
0=3 000 m*/s 0=4 000 m*/s 0=5 000 m’/s

2012 197.22 198. 02 198.70
2013 197.22 198. 02 198.70
2014 197.22 198. 02 198.70
2015 197.22 198. 02 198.70
2016 - 197. 87 198. 50
2017 196. 89 197.72 198. 43
2018 196. 69 197. 61 198.29
2019 196. 69 197. 62 198. 21
2020 - 197. 40 198. 23
2021 196. 67 197. 44 198. 23
2022 - 197. 57 198. 25
2023 196. 67 197. 57 198. 24
2024 196. 67 197. 57 198. 23
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Tab.3 Annual minimum water levels at Yibin,
Luzhou and Zhutuo stations

i _ Eﬁﬁfkﬁ/m _

E bl RIE
2010 0.00 - -0.13
2011 0.30 0.15 0.24
2012 -0.10 0.02 0. 05
2013 0.00 0.15 0.10
2014 0. 40 0.50 0.33
2015 0. 40 0. 80 0.58
2016 0.50 0. 80 0.53
2017 0.50 0.50 0.32
2018 0.20 0.20 0.01
2019 0.50 0. 60 0.28
2020 0.51 0.50 0.30
2021 -0.12 0.03 0.09
2022 0.39 0. 62 0.48
2023 -0.03 0.10 0.15
2024 0.15 0. 00 0. 04
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Tab.4 Current statistics of typical shoals in the Yibin—Jiangjin reach
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