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1.背景介绍-Foreword 
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2.流域概况-Overview of the Basin 

南山河流域-Nanshan River Basin: 

 

 位于中国广东省云浮市，集水面积255km2，属于典型的中型流域。 

It is located in Yunfu City, Guangdong Province, China, with a 

catchment area of 255 square kilometers, which is a typical 

medium-sized basin. 

 

 南山河为珠江流域西江水系西江段的支流，河长46公里，多年平均
流量5.74m3/s，年径流量1.81亿m3。 

Nanshan River, a key river in the basin, is a tributary of the 

Xijiang River system in the the Pearl River basin. The river is 46 

kilometers long, with an average annual flow of 5.74 cubic 

meters per second and an annual runoff of 181 million cubic 

meters. 
Figure 1. Distribution Status of Hydropower Stations 

in the Nanshan River Basin 

图1 南山河流域水电站分布现状 
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2.流域概况-Overview of the Basin 

 1970年以来，流域内先后建成16座中小型水电站（图
1、表1），电站拦河闸坝坝高为1.5~50米，各电站均
未建设过鱼设施。受电站拦河闸坝的阻隔影响，流域
的纵向连通性为劣。 

Since 1970, 16 small and medium-sized hydropower 

stations have been built in the basin (Figure 1 and 

Table 1). The dam height of the power station's river 

blocking gate is 1.5-50 meters, and no fish facilities 

in each station. Due to the barrier effect of the 

station's river blocking gate dam, the longitudinal 

connectivity of the basin is inferior. 

 

 至2022年，八和等4座水电站已报废拆除。 

By 2022, four hydropower stations including Bahe 

have been scrapped and demolished. 

序号 水电站 建设年份 序号 水电站 建设年份 

(1) 金山脚 1993 (9) 八和 1994 

(2) 石门头 1992 (10) 扶卓① 1992 

(3) 城北 1992 (11) 扶卓② 1995 

(4) 云海 1997 (12) 金水 1999 

(5) 云楼① 1971 (13) 菊洞 1999 

(6) 云楼② 1971 (14) 滩冲 1972 

(7) 新中 1989 (15) 蓝坑 2008 

(8) 鸿景 1997 (16) 降水 1982 

Number Hydropower station Year Number Hydropower station Year 

(1) JinShanjiao 1993 (9) BaHe 1994 

(2) ShiMentou 1992 (10) FuZhuo① 1992 

(3) ChengBei 1992 (11) FuZhuo② 1995 

(4) YunHai 1997 (12) JinShui 1999 

(5) Yunlou① 1971 (13) JuDong 1999 

(6) Yunlou② 1971 (14) TanChong 1972 

(7) XinZhong 1989 (15) LanKeng 2008 

(8) HongJing 1997 (16) JiangShui 1982 

表1 南山河流域水电站建设情况 

Table 1 Construction of Hydropower Stations in the Nanshan River Basin 



3.研究方法-Research method 

图2.  水库、大坝对鱼类的阻隔影响 
Figure 2.  Impact of Reservoir and Dam on 

Fish Barrier 



4.纵向连通性评估-Longitudinal Connectivity Impact  
Assessment 

1. 河流纵向连通性 

Longitudinal connectivity of rivers 

图3   南山河1980-2022年河流纵向连通性指数变化 

Figure3 Changes in Longitudinal Connectivity Index of Nanshan 

River from 1980 to 2022 

图4   南山河、支流①和支流②、降水河的河流纵向连通性指数对比 

Figure 4  Comparison of River Longitudinal Connectivity Index of Nanshan 

River, RIver① and River ②, and Jiangshui River 
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阻隔系数法-The barrier coefficient method 

改进阻隔系数法-The improved barrier coefficient method 



4.纵向连通性评估-Longitudinal Connectivity Impact  
Assessment 

2. 水系纵向连通性 

Longitudinal connectivity of water system 

图5. 南山河流域水电站拆除前后DCI变化对比 
Figure 5. Comparison of DCI changes in the Nanshan 

River Basin before and after the demolition of the 
hydropower station 

年份-Year 

水电站个数-

Number of 

hydropower 

stations 

DCI值-DCI 

value 

差值-The 

difference 

变幅-

Amplitude

（%） 

1980 3 86.32  / / 

1990 4 82.10  -4.22  -4.9  

2000 15 28.11  -58.21  -67.4  

2010 16 28.02  -58.30  -67.5  

2022 12 46.86  -39.46  -45.7  

表2  南山河流域历年DCI值变化对比 

Table 2  Comparison of DCI value changes over the years 

in the Nanshan River Basin 
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5.结论-Conclusion 

以南山河流域为例， 
采用阻隔系数法、 
改进阻隔系数法、 
DCI法进行评估 

相较大型河流和大型流域，中小型河
流、流域的纵向连通性受水电站的阻隔
影响更为显著，应更深入研究中小型河
流和流域的纵向连通性恢复问题，为推
动流域生态文明建设提供技术支撑。 

改进阻隔系数法可充分考虑水
电站数量、类型和所在地理位
置对河流带来的阻隔影响，该
方法较阻隔系数法更加合理。 

可依据DCI的变化值大小提出流域纵向
连通性恢复方案。建议优先退出城北、
新中、菊洞、滩冲等电站（或新增过鱼
设施），以提升南山河流域纵向连通
性。 

 The  improved barr ie r  coef f ic ient  method can  fu l l y  

cons ider  the  impact  of  the  number,  type ,  and 

geographical  locat ion of  hydropower  s tat ions  on  the  

barr ie r  of  r i ver s .  Us ing th i s  method to  eva luate  the  

long i tudinal  connect i v i ty  of  r i ve r s  i s  more reasonable  

than  t rad i t iona l  bar r ie r  coef f ic ient  methods.  

 Compared to  la rge r i ver s  and bas ins ,  the  longi tudina l  

connect iv i ty  of  smal l  and medium -sized r i ver s  and 

bas ins  i s  more s ign i f icant ly  a f fected by  the  

obst ruct ion of  hydropower  s tat ions .  Therefore ,  more 

in-depth research should be  conducted to  prov ide 

technica l  suppor t  for  promot ing the  const ruct ion of  

eco logica l  c i v i l i zat ion .  

 A restorat ion p lan  for  longi tudina l  connect i v i ty  of  

the  watershed can  be  proposed based on  the  

magni tude of  changes in  DCI .  I t  i s  recommended to  

give  pr ior i ty  to  ex i t ing power  s tat ions such  as  

Chengbei ,  X inzhong,  Judong,  and Tanchong (or  

adding f i sh  pass ing fac i l i t ies)  to  enhance the  

longi tudinal  connect i v i ty  of  the  Nanshan R iver  

bas in .  

 Taking the Nanshan River Basin as an example, 

the barrier coefficient method, improved 

barrier coefficient method, and DCI method 

were used for evaluation 
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