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It is located in Yunfu City, Guangdong Province, China, with a B 3 Bifhe
catchment area of 255 square kilometers, which is a typical x% .
. . . s G
medium-sized basin. - &ﬁ/\a‘@ PPA
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Nanshan River, a key river in the basin, is a tributary of the ol = S . T
Xijiang River system in the the Pearl River basin. The river is 46 o . T S
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kilometers long, with an average annual flow of 5.74 cubic o ot o i E;i o g? T’ﬁ‘,,;’:gfg
T . Century Qualcomm = T LaKers
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Figure 1. Distribution Status of Hydropower Stations
in the Nanshan River Basin




iew Of the Ba Sin %Yall!lld Water Congress

International Water Resources Association (IWRA)

=1 ELLAARE KR IR BT

> 19705 LK, FRIBASc/aEm 1 6BE/NEDKER L, (B

rnindaaeniel » ‘ 55 KEBik BRER| S ek RRED
1. F1) , BIESTREIINEA1.5~50K, HEBihY (1) SILE 1993 ©) J\AT 1994
RERI AN, L AEIAYREMRRIIN, AT @ Ak 1992 (10) HEO 1992
B 3) AL 1992 (11) HKEQ 1995
HIAHFIEEEIE /955 @ =5 1997 (12) &K 1999
Since 1970, 16 small and medium-sized hydropower (5) =D 1971 (13) il 1999
stations have been built in the basin (Figure 1 and ©) O E24 (14) i 1972
, . (7) Eokas 1989 (15) 15 2008
Table 1). The dam height of the power station's river ® e 1997 (16) T 1982
blocking gate is 1.5-50 meters, and no fish facilities
in each station. Due to the barrier effect of the Table 1 Construction of Hydropower Stations in the Nanshan River Basin
station's river blocking gate dam, the Iongitudinal Number| Hydropower station | Year Number | Hydropower station | Year
. . ... . (1) JinShanjiao 1993 9) BaHe 1994
connectivity of the basin is inferior. ) ey oo (0) Fuzhuo® 10
(3) ChengBei 1992 (11) FuZhuo® 1995
. 4) YunHai 1997 (12) JinShui 1999
> ?:2022&: /\%D%ﬁ@ﬁ%ﬁﬁETEﬁEﬁBﬁo (5) Yunlou@ 1971 (13) JuDong 1999
By 2022, four hydropower stations including Bahe (©) Yunlou® 1971 (4) TanChalig LZE
. (7) XinZhong 1989 (15) LanKeng 2008
have been scrapped and demolished. ®) Hongling 1997 (16) JiangShui 1982
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From 3 hydropower stations in 1970 to 16
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Figure3 Changes in Longitudinal Connectivity Index of Nanshan
River from 1980 to 2022
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Tanchong Yunlou@ Yunlou® Jiangshui Xinzhong Judong
mDClin 2022  46.86 46.86 46.86 46.86 46.86 46.86

2. IKZY @

O Longitudinal connectivity of water system
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Table 2 Comparison of DCI value changes over the years

(o))

DCI of Nanshan River basin

in the Nanshan River Basin

IKEBIEN Y- - - 505 m DCl after
N Number of | DCI{E-DCI -The . . .
F{53-Year L C— value difference Amrllltude dismantling  48.58 46.89 46.89 46.93 49.92 49.17
: (%) .
stations the station
= 51
1 86.32 o
980 3 / / k. 20
1990 4 82.10 422 4.9 = 49
>
2000 15 28.11 -58.21 674 &z 23
[
2010 16 28.02 -58.30 -67.5 = 46
2022 12 46.86 -39.46 457 S 45
z 44 . - .
S Jinshanjia Shimento ) )
S Chengbei  Yunhai = Fuzhuo® Lankeng
N o o (@) u
Z]5. s K BB bR &R S DCIZLX A
E5. FLLEK R RRR DCISSEXILL mDClin 2022  46.86 46.86 46.86 46.86 46.86 46.86

Figure 5. Comparison of DCl changes in the Nanshan =
River Basin before and after the demolition of the = DCl after
hydropower station dismantling  46.95 46.95 51.26 46.89 47.72 46.95

the station
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O Taking the Nanshan River Basin as an example
the barrier coefficient method, improved /
barrier coefficient method, and DCI method
were used for evaluation

OA restoration plan for longitudinal connectivity of
the watershed can be proposed based on the
magnitude of changes in DCI. It is recommended to
give priority to exiting power stations such as
Chengbei, Xinzhong, Judong, and Tanchong (or
adding fish passing facilities) to enhance the
longitudinal connectivity of the Nanshan River
basin.

OThe improved barrier coefficient method can fully
consider the impact of the number, type, and
geographical location of hydropower stations on the
barrier of rivers. Using this method to evaluate the
longitudinal connectivity of rivers is more reasonable
than traditional barrier coefficient methods.

OCompared to large rivers and basins, the longitudinal
connectivity of small and medium-sized rivers and
basins is more significantly affected by the
obstruction of hydropower stations. Therefore, more
in-depth research should be conducted to provide
technical support for promoting the construction of
ecological civilization.
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