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Fig. 1 Distribution of water system and cascade hubs in the middle and lower reaches of the Heishui River Basin
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Fig. 2 Architecture of the distributed sediment yield and transport model in the Heishui River Basin
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Fig. 3 Interannual variations of rainfall, runoff and sediment transport in the Heishui River Basin from 1982 to 2022
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Tab. 1 Average rainfall, runoff and sediment transport at Ningnan Station of Heishui River from 1981 to 2020
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Fig. 4 Distribution and annual changes of vegetation coverage in the Heishui River Basin from 2000 to 2023
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Fig. 5 Land use distribution and annual changes in cultivated land area and proportion in the Heishui River Basin, 1980-2023
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Tab. 2 Average rainfall at Ningnan Station of Heishui River during 40 rainstorms from 2014 to 2020 (mm)
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Fig. 7 Analysis results of hydrological characteristics and attributes in the Heishui River Basin
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Tab. 3 Proportion of terrain area with different slopes in the upstream of Ningnan Station in the Heishui River Basin
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Tab. 4 Calibration parameters for distributed water and sand yield and transport model
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TP BF I, S BT 2 e K 0 T O R 2~200 h 39.2
alpha ZIRBH, Wb K R 0~1 - 0.44
beta LIS SE, T N M 7K S Y 5 ) 0~1 - 0.36
C(i=0,1) B PR T AL S S AR S AL 0~1 - 0.87, 0.09
he(i=0,1) TR AT T W AR 24 0~1 - 0.81, 0.12
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Fig. 8 Analysis and calculation results of hydrological characteristic attribute factors in the Heishui River Basin
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Tab.5 Accuracy evaluation of runoff simulation at Ningnan Station during flood season from 2010 to 2020

BRI (') MehR2E  wgmintl] BHEdCmY) kiR Nash

g e - o~ 0 o — o 0 S
S A (%) M) g B (%) HESN

FEWH 20104F 20100710 309 286 -7.4 0 0.9 0.8 -11.1 0.76
20114F 20110623 311 269 -13.5 0 12 1.3 8.3 0.71
20124F 20120705 667 589 -11.7 0 2.1 2.4 143 0.82

20134F 20130912 520 495 -4.8 0 2.7 23 -14.8 0.71

20144 20140818 511 434 -15.1 0 1.6 1.8 12.5 0.68

20154 20150715 424 372 -12.3 0 0.9 0.8 -11.1 0.83

20164F 20160628 656 598 -8.8 0 4.4 3.8 -13.6 0.73

20174 20170625 431 382 -11.4 0 2.9 2.6 -10.3 0.72

WAEH 20184F 20180614 402 380 -5.5 0 2.9 3.1 6.9 0.76
20194F 20190713 330 288 -12.7 0 13 1.4 7.7 0.82

20204F 20200917 583 548 -6.0 0 42 3.8 -9.5 0.77
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Tab. 6 Accuracy evaluation of sediment load simulation at Ningnan Station during the flood season from 2010 to 2020
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Fig. 9 Comparison of measurement and model simulation of water and sediment processes
during the flood season at Ningnan Station
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Fig. 10 Calculation of water and sand processes at Ningnan Station in the Heishui River from 2021 to 2023
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Characteristics and simulation of sand yield
in the Heishui River basin

ZHU Lingling', YANG Chenggang', CHEN Gen®’, ZENG Ling', GE Yuxuan’
(1. Bureau of Hydrology, Changjiang Water Resources Commission, Wuhan 430010, China;
2. China Three Gorges Corporation, Yichang 443002, Hubei, China)

Abstract: The Baihetan Reservoir area is the region with the highest sediment yield and
transportation intensity in the lower Jinsha River. Multiple tributaries flowing into the reservoir
carry high sediment concentrations, and the sediment deposition in the estuary and main stream
reservoir areas caused by the inflow of sediment from tributaries has significant impacts on the
operation of the reservoir and local aquatic ecosystems. This study focuses on the Heishui
River, currently the tributary with the highest sediment concentration in the Jinsha River Basin.
Based on complete time-series observations of rainfall, runoff, and sediment across the
watershed, the characteristics and main influencing factors of water and sediment transport and
their changes in the basin are analyzed in detail. A high-precision distributed erosion and
sediment yield model is established, and the simulation of the process of runoff and sediment
yield are carried out. The results show that the trend of increasing rainfall runoff in the Heishui
River Basin (HRB) is not significant. Due to soil and water conservation projects, the average
annual sediment transport during 2001-2020 decreased by approximately 2.14 million tons
compared to 1981-2000, representing a 34.5% reduction; Rainfall is the primary driver of
sediment yield in the basin. Rainfall amount, spatial distribution, intensity, and duration all
affect sediment yield and transport. Heavy rainfall in the middle-lower reaches (Puge to
Ningnan section) is more likely to cause high sediment transport at the Ningnan hydrological
station. Calculations show that during 2021-2023, the HRB experienced relatively low runoff,
with average annual runoff of 1.68 billion m* and average annual sediment transport of 1.64
million tons. The reduced runoff caused a 65.3% decrease in sediment transport compared to
the multi-year average.

Keywords: Baihetan Reservoir; Heishui River; sand yield model; sediment transport volume



