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Succession of fish community in the mainstream of Lancang River during cascade

hydropower development

HONG Yingxin"?, SHI Wenqing’, CHEN Yuchen’, LIU Dongsheng’, MA Honghai’, ZHU Haoyu'?,
CHEN Qiuwen™ "

1 College of Hehai, Chongging Jiaotong University, Chongqing 400074, China

2 Nanjing Hydraulic Research Institute, Nanjing 210029, China

Abstract: Due to rich hydropower resources, Lancang River has been intensively dammed for hydropower production. In
this study, we investigated variations of fish communities in the mainstream of Lancang River during cascade hydropower
development and explored the underlying mechanisms by collecting historical data and conducting field surveys. The results
demonstrated that, as cascade hydropower developed, fishing production gradually increased and exhibited a significantly
positive relationship with installed hydropower capacity (r = 0.936, P < 0.01), which has increased by approximately
eight times until now, reaching 53930 ton. However, fish diversity significantly decreased at the beginning of hydropower
development due to the disappear of native fish, but then recovered to the initial level due to exotic fish invasion. The fish
diversity index of D , was 0.67, 0.47 and 0.67 before 1990, 2008—2013, and 2018—2019, respectively. During cascade
hydropower development, the main ecological types of fish gradually changed from riffle to slow current, and from demersal
eggs to adhesive eggs; the proportion of herbivorous and filter feeder also gradually increased. After hydropower dam

constructions, the flow velocity decrease and nutrient settlement created favorable conditions for phytoplankton
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proliferations, which contributed to fish abundance increase. The change of ecological environment and stress from invasive
fish caused the shift of fish ecological types. This study will benefit the evaluation of ecological impacts of hydropower

exploitation and fish diversity protection in dammed rivers.

Key Words: Lancang River; hydropower development; fish community; ecological types
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Table 1 Cascade power stations in the Lancang River within Yunnan

N BEZE /108 m? BEHLZEHE/100 kW W /m IK 21 BT[]/ year
Power stations Storage capacity Installed capacity Dam height Regulation type Operating date
HAR 14.18 1.9 203 ZET 2018
KA 2.93 0.92 106 JEE AT 2018
R 6.6 1.4 139.8 JEE T 2017
DR 3.5 0.9 105 H 87 2011
TN 149.1 4.2 292 AR 2009
pLbE 5 1.5 132 Z 1993
Kl 9.4 1.35 115 ZE 2001
FEHLIE 237 5.85 261.5 ZAEH 2012
St 11.4 1.75 108 Z 2008
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Fig.1 The location of study area and sampling sites
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Fig.3 Spatial and temporal variation of Fish Species in the mainstream of Lancang River

2.2 MRGEIRFERE

FA R I IRV VAR S B M K T 24 8 A%, ol M sl IR 1992 4E 1Y 6701 t 35K = 2017 4R 11
53930 t, 1989—1998 4] AFAH B MARE  4ERF 6000 t 2247, ML/E FFIRHFEaE K, HIG K MR 2 8
PutaF, 1999—2008 AEWE] , AEHIHE KRN 6.4% , 1 6465 t 3 2 11828 1;2009—2017 4EMI[H] , AR 18 K F Ny
14.5% , 11 12869 t 395 53930 t( & 4) , WAERH B 5 DR BT Pearson MMM IE £ 8L, —# 2
P B IEAHDE (r = 0.936,P < 0.01) , HaRPIALAL 7 1T ,2018—2019 R4 K3, 76T 2K A L 2 A i i Bt
o Can, R ORAEM FIOC R RIOREIIAE ) | MR P DA b 3 40 280 32 TR AR A K R b (St ORRFLUE |
KNS Ak b o LA (81 4) o BFFE R IR, 7K e RS 55 AR fa At AR v o Lb 2 90
EAIZE(r=0.537,P < 0.01)
2.3 mARFEELEH

B @ R VLA SRR S5 M & A T WAk, I B AR B s, B 1990 4 AR
72.2% % R % 2008—2013 4EHY 64.2% ,2018—2019 4E 1 59.5% ; i H 6T H A8 g i Kk, 7

http ; //www.ecologica.cn



240 H

&
H

iz 41 4%

=
£ a0 o R O AR o0 g
ﬂm% 158 45 m%
i%g 105 HH 30 g&%
® 8 £3
£ 525 15 2
2z 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018
Ay Year
§ OO Ahsktak w2 btk
S 100 [p —
Mbrrl e 17
siniinEEmml
2 MoF M o M oF M & W M & N W FE M E R K
= S R Y EEEEEEEEEEEEE:
oM E B W N ¥ £ 2 o2 o2 I I OB OB K K K g
B oE ¢4 % E E K X £ B B B B = = K K K
K X ] B K K #E £

SRAEILBE Sampling sites

4 WETRLSTLER
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