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Fig.1 Location of the sampling sites near Angu

hydropower station



10 FA%EF 1 H

A% L E 2020 % 1 A

1.2 HmHMRESNE

SEVERE S . JRAE S AR HUR 25 5 R iR
Y () H B4R 64 pm) R4 B A 2R 1L 25 %
13 Sy AR (M EH HA% 112 pm) R4, KT
0.5 m Ab, ¥ oo B By F7 Ui A2 1 ) 4 SR 42 B R
BT 50 mL AR EHCT L I 5 %6 B R T bk U I
JE S L R A

EREES . BRI A U 2.5 LA HLBE S
SRR AR RAE B2 LAES A 20 % & BF 03 AKE &
b, EE N EE 48 h R B WL BT 2
50 m LV 4 A il = A s SO 2R R BE R 25 201 SR K
PERAE 2 L2k 40 L 25 SRR W ik vk )
AS50 mLFE SR I 5 %048 R T MR S L A S
Ui g B o

T U Bl 4 i 2 B G 2 TR R R A g W T 3 AR )
UL 25 25, 1990) L B IR 7K 58 ) (E KA,
1961 (T E Sk BT W SEA IRAKE
FYCHEIARE 197D (P ESE TR B
T ROKE L ) (VL 7 B 55, 1979) %58 , B FE AR W)
R TS ORI i A P o9E 7 1) (GE =
851991 (IR K IF Ui 2B ) 8 A H R B ) (DB43/ T
432 ~ 2009) $LA7 .

B A SX751 AU #5 X 22 2 450 ) S 0] 5
MR B (PHD /K (WD) S fift 40 (DO |, i FH 2 [
A0 E i B (SD) , Ui 3 (V) ffi ] LS300 — A #Y
i 48 X O B E . RECTND LR (TP) V&
A(NH, -N) B (POT) (iH A (NO3-N) 7K Jii 5
P AR A I KM G B 5 ) (I 8 R B A 4
Jai 5 2002) HEAT W I -5 K8 0 4347
1.3 HiEkE

%M Shannon-Wiener Z #1445 %% H’ (Shan-

3sp Bl 2 2
ok SR ES

56
b URCINE]

HE

non et al, 1949) . Margalef £ ¥t £ 45 %t D (Mar-
galef, 1958) X HEVR A5 H HEAT 20 M o AL 20 :UHNTT

;- S J\’,’ AN,
H **];T logzﬁ (1)
S—1
D= InN (2)

KN, B RN RN i R R IR
B A B 8 1t Excel # B, 2R ] SPSS22 #E 47
Pearson A 5¢ 1 4347, 5k Fl CANOCOA4.5 #E47 9y Fh -
N F 19 TCAY 70 M (Redundancy analysis, RDA) ,

2 EHRE5HMH

2.1 FERABSHEETL

K IR IE Y 69 J&@ 116 Ff, H JFE A DY
33 J@ 64 F RN 55.17 005 K0 e 22 J@ 34 Fh, A
29,3120 s KM 5 B 7 AL AN 6.0304 B8R 2K
9J&@ 11 Fh, A5 9.4806 . RT3 K L i T3
Kt s W 73 B ZE T GRS H 95 Rl L IR VTR
TWC O R ARGH 36 v, U T 22 45 7K HL il B U B )
HRA S ) B B AR A R T AP 2R D
J AR A He A f T S e T O A K B O A A
LR R B RS 5 U Dif flugia globulosa Bl By
Vorticella sp. eI & W Strobilidium gyrans A&
e W #  Keratella cochlearis 8B % B Syn-
chaeta sp.. BWE% W Philodina sp.. £ = #H K HK
Neodiaptomus schmackeri %5, KA H MAEHFZ,
B ULAP R IS B % Bosmina coregoni o

IS SR R S H) I 10 3 ) o SIS 2 1 A ) ol R
(E 2)  F = s A R s LU R AR 3h ) o .
81 Ffr, STCL AR ) Wi ) i de - S2 (e ) fie /b

Sampling sites

B2 ZRERBMBFFDNDHEARKESR

Fig.2 Horizontal variation of zooplankton species composition at Angu hydropower station



2020 % 1 HA

T AL KRR T R A KR 3E i T & Ak F O i 2 A B R AR AE AT 11

KRV S W RS A 25 40 5 B ZE AR, A B )
Hi A AT R 63 Bl AR R RN A I b,
R AN DL b 2B it de 2 ST CAEMRT ) 8, i
Ry S3CEARIUT ) A, %A K I A K SR 2
TR YR 2] B 2 TRk,
22 EHRIVEESEYE

LAY K H ol PR i 2 W) % RE AR Bl AR 150 ~
2 880 /L. 190 619.65 4~/1, 4% Wi il s 27 1% 50
Yo g e Z= AR AR UL IR 3. B TR B W
642.31 >/ L, fe e {H B BLAE 22 AT 1) S5 3 6o B A%
EIRILAE T 0S4 ulb mis BB R UF 30 ) % P 1
596. 99 A~/ L, F i (Bt BUAE 22 YRT X) ST 3k 45 e fiG
B BRAE T ST i i, B AR Sl W02 &8 4% 7K Ha, ol I
Ui 21 40y %% AR LA 1R, AF X 25 BE 27 90 Y0 DA I

BEAT K R Sk R U Bl W) A ) 7 B L AR 0.008
~0.178 mg/L, ¥} 0.093 mg/L, 4% Wil &5 77 i
S R T AR 4, FEERIFNIYEY
H#HF10.110 mg/L, Bk Z=4A Y &EF10.076 mg/L,

35001
3000} EH%E%
b 2500} ?ij@
* £2000f ¢
<7 mECEL
w5 R 1500}
K1

1000

TR KRS B ) B A K- AR 4L 5 % B A
oL, ZEMyer I T F . AR sk e RSN R
WX A AE 60 %6 DA b
2.3 Bk EENIEY

AR s Y H' D 275 28 4k Fl K F
AR 1, H &EZHEN 1.83, m (A H BT
T S3 B AR BAE T S FE S RREE (N
1,48, s e {A H BLAE A2 M) ) S7 4 A5, S I fA 30
ETU S2 R, D FEEHMEA 1.31, fx & E B3
FE AT ) ST AF A, AR AE Y BLAE T S4B B
Z I {H N 0.60, fie i {H H B TE A2 AT ) ST 4R 45, B
IR AE H BLAE T3 S3 FE ML,
24 EHPVBEESRERFHXER
2.4.1 FHEETF 2 WA AY A WIS PR N TR
AW E 2, AR, @Q@Alm\fu\@e BLN
A EENTEZF AL E(P>0.05), AA .Ml
L RE AR GEWERETER B E(P<0.05),

st I ogal

s3 | s4|
TR

EMHH
EE

| UJR/I JF/E

s1 1 ss|s4|ss|s s7|ss|
£ U M

IR IT
2=

Sampling sites

B3 RAEKBHZRIVEEKRELS

Fig.3 Horizontal variation of zooplankton density at Angu hydropower station
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Fig.4 Horizontal variation of zooplankton biomass at Angu hydropower station
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community and environmental factors

significant correlation (P<C0.05, two-tailed test).
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Spring and Autumn Zooplankton Community Characteristics during Construction

of Angu Hydropower Station on Dadu River
FANG Yan-hong', WANG Wen-jun', YANG Qing’, CHEN Feng', YANG Zhong'

(1.Key Laboratory of Ecological Impacts of Hydraulic-Projects and Restoration of Aquatic Ecosystem of
Ministry of Water Resources, Institute of Hydroecology, Ministry of Water Resources and
Chinese Academy of Sciences, Wuhan 430079,P.R.China;
2.China Hydropower Construction Group Sichuan Electric Power Development Co. ,
Ltd.,Chengdu 610041,P.R.China)

Abstract: Zooplankton is extremely sensitive to environmental change. In this study, we investigated the
dynamics of zooplankton community structure before and during construction of Angu hydropower station
on Dadu River and analyzed the response of the zooplankton community to changes in hydrological regime
and habitat status over the construction period. The aim of the study was to provide a reference for predic-
ting the effects of constructing run-off hydropower projects on zooplankton and data to support ecological
restoration of habitat impacted by the Angu hydropower project. In May (spring) and October (autumn)
of 2014, zooplankton was investigated at eight sampling sites during the construction period of Angu hy-
dropower station, focusing on species composition, density, biomass and community diversity indices.
Water environment factors were determined simultaneously. A total of 116 zooplankton species from 69
genera were detected in spring and autumn. The average density and biomass of the zooplankton communi-
ty were 619.65 ind/L and 0.093 mg/L. The number of species, density and biomass of the zooplanktons in
left bank tributaries were higher than in the main stem. There were significant seasonal differences in spe-
cies composition, density, biomass and diversity indices of the zooplankton community, all higher in
spring than in autumn. There were significant positive correlations of species number, density and biomass
with nitrate nitrogen, TN, phosphate and TP, and significant negative correlations with flow. Redundancy
analysis (RDA) indicated that nitrate nitrogen, phosphate, TN and TP were the important environmental
factors affecting zooplankton community structure. Hydropower construction projects bring tremendous e-
conomic and social benefits, but negatively impacts the surrounding aquatic environment. Our results show
that zooplankton density and biomass decreased as a result of constructing the hydropower station and oth-
er human interference. Therefore, environmental protection measures should be carried out to reduce the
impacts of hydropower station construction and operation on aquatic organisms and promote harmony be-
tween humans and the water environment.

Key words: Angu hydropower station; construction period; zooplankton; environmental factors; redun-

dancy analysis



