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Abstract: Guobing Shoals located in the Tonggu Beach - Yibin bridge in the upper 

reaches of the Yangtze River. This paper provides a reference for the short channel 

regulation through the analysis of the change of the scouring and silting, the depth and 

the change of the terrain. 

Keywords: Guobing Shoals, river bed evolution, channel improvement. 

 

1. Introduction 

The Yangtze River main line Yibin Hejiang gate to Chongqing Jiulongpo section, namely 

the Yangtze River Syrian Chongqing section, the total length is 363km. The economic 

development of the upper reaches of the Yangtze River and the development of the 

western region have brought a strong demand for water transportation. It has a broad 

market prospect in the fields of bulk cargo, container, rolling and transportation. At 

present, the level of the upper reaches of the Yangtze River is only grade III. It is 

difficult to meet the needs of upstream freight transportation. The passing beach is 

located in the Tonggu beach Yibin bridge section of the upper reaches of the Yangtze 

River, through studying the evolution of its watercourse and riverbed, and providing 

reference for channel regulation. 

 

2. Analysis on the Change of Erosion and Siltation in the River Channel 

In order to understand the overall erosion and siltation of the river bed in the near 

future, a comparison was made between the 2012 and 2017 topographic mapping data 

of the previous year before the construction of the dam in the survey data, and 

201203-201701 of the river bed scouring and silting changes were obtained. As shown 

in Figure 1-1.  

Compared with the March 2012 and January 2017 mapping (Fig. 1-1), we can see that 

in recent years, the whole shoals has been slightly scouring and silting, and the overall 
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change is not big. The main silting area is located in the middle part of the middle 

course of the river. The siltation at mileage 1009.4-1009.6km is obvious and the 

maximum silt thickness is about 8m. The main scour is concentrated in the right part of 

the river section, in which the scour at the mileage 1009.4-1009.7km and 

1010.1-1010.4km is obvious and the maximum scour depth is about 11m. The main 

reason is the artificial sand mining construction. Influence. The main navigation 

channel is slightly eroded, with little change. 

 

Figure 1-1 change map of flush and siltation in the 2012-2017 year of the Guobing 

Shoals 

From the river bed scouring and silting can be seen, in addition to local position outside 

the whole river in recent years small riverbed evolution, since the upstream of Xiangjia 

dam hydropower station reservoir without obvious cumulative deposition, the main 

navigation channel in the inter bed topography is relatively stable, riverbed erosion is 

mainly affected by the upstream, The influence of water to sand and man-made 

construction activities.  

 

3. Analysis of Guobing Shoals Channel Thalweg Change  

The basic data of the analysis of the variation of the deep line of the Guobing shoals is 

the change map of the deep line drawn from the measured terrain data in the two dry 

period (2012.03 and 2017.1) of the river section.  

As shown in Fig. 2-1, in addition to local areas, the elevation of the deep vertical section 

has not changed much in recent years, and the variation range is generally within 1m. 

However, there are still obvious changes in some areas. Compared with the depth of 

the deep water line, the depth of the depth of the depth of the sea line around 

1010.2-1010.4km is about 5m, and the trough near the surface has a larger silt. 
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Figure 2-1 the change map of the depth of the Guobing shoals 

 

4. Analysis of Topographic Changes of Guobing Shoals 

The typical section layout of Guobing shoals section is shown in Figure 3-1, and the 

interannual variation comparison of each section is shown in Figure 3-2, Figure 3-3, FIG. 

3-4, figure 3-5 

 

Figure 3-1The typical section layout of Guobing shoals 

Compared with the typical cross sections in 2012 and 2017, the channel section of the 

passing shoals has some erosion and silt before and after the project, and the overall 

change is not big.  
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5. Conclusion 

According to the multiple mapping data since February 2012, the changes in the overall 

erosion and siltation, the morphological changes, the typical cross section and the 

change of the scouring and silting, the changes of the deep line and the riverbank can 

be analyzed through the influence of the construction of the upstream to Xiangjia dam 

and other hydropower stations as well as the impact of sand mining of the Guobing 

Shoals. 

(1)From the historical evolution of Guobing shoals, after the completion of the 

hydropower station, such as Xiangjia Dam and other hydropower stations in the upper 

reaches of the river in 2012, the plane position of the deep line in the past years of the 

Guobing river section swings right and right, the direction is consistent, the local 

variation is large, the depth of the depth of the depth of the depth of the depth varies 

little, except for the local scour, the river potential of the main channel has been in the 

past few years. The river bed is seriously affected by sand mining activities, and the 

riverbed is locally changed. 

(2) From 2012 to 2017, the past years of the Guobing Shoals changed little, because 

the right side bank was slightly silted up, so the right shore line moved slightly to the 

trough, the left bank was slightly migrated to the shore, the left bank was slightly 

scoured, and the left side of the 1009-1009.6km Xiejia Dam was moved to the bank at 

the left side of the shijia Dam at the middle of the shoal. The maximum movement 

distance is about 120m, and the area on the left side is narrowed obviously. 

(3) From 2012 to 2017, the main channel of the Guobing Shoals l changed little over the 

years. The breadth of the 2.7m of the main navigation channel in 2012 was only about 

115-260m. By 2017, the width of the 2.7m contour of the main navigation channel has 

reached 160m-270m, and the depth contour has widened. In 2012, the width of the 3M 

of the main navigation channel was only about 110-260m. By 2017, the width of the 3M 

contour of the main navigation channel has reached 155-260m, and the depth contour 

has widened. In 2012, the width of the 3.5m of the main navigation channel was only 

about 105m-240m. By 2017, the width of the 3.5m contour of the main navigation 
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channel has reached 145m-240m, and the overall width of the navigation channel has 

been widened. 

(4)From 2012 to 2017, we can see that there is no obvious silt and scour area in the 

cross section of Guobing shoals. Only the local river sections near mileage 

958.4-959km and mileage 1010.1-1010.4km are affected by artificial sand mining, and 

the maximum scour depth is about 11m. The overall erosion and siltation of the river is 

relatively small, the main channel is basically balanced in the year, the bed surface is 

more stable, and the overall effect of the artificial sand mining is less. 


