539 BH S M KowEOWEOR P 2023 49 H
Vol. 39 No. 5 Water Resources Protection Sep. 2023

DOI;10. 3880/j. issn. 1004 - 6933. 2023. 05. 001

BB P T TR A SR BN B BRI 5

wER BRI, st x &' Egw R &

(L BRI VR 5 FRBERL 2 B W0 2L 4300725 2. BRILA K VeI bk i TR BL R T S0
WAL AL 4300723 3. RIUKE 1 4w 5 ML BFGE e, WL SR 4300723
4. IR ZFIKFIK B 2= B, #5140 :iX 430072)

FE ATk AN DA R IR0 3 vm sk Z M S AR R 69 B, M T 3E A T AR 52 K B g K
A KK AES TAZFEARKAGARA BT 2020 48 A A RILKFeib b T AN THE 565 F X K
BAFERET EMEA BB ER TET a9 RTRANESH, AT KKE BRI
GREAW B R IANTAR R MR EKEGKE EREFtEE a RELRESANTHRT O~
6C.0~0.02mg/L#20~0.0005 mg/L,LFFERETRERELIT 0~10mg/L; 8 ERFER
JE B ACA B AR T R A e R A AR IR Z IR £ F0E, BRI T RSB Z R
FEHHT0~0.814 mg/L, B R AT HRIEBEALT 0 ~0. 125 mg/L; & KR I AR 2 8 8 B AN TA2 556
AT G W) £ St FE B 1A A R AR O NIE P RIK S AR E R T B, 7 s B R B BRBUK 2 RIKE
BRI HIEZH T 5.61 ~16.00,

KGR B RIANTAL; T BN R A RAKRAES ARG S SRR R E K E

RES RS X824 CERARERD ;A MEHE 1004 -6933(2023)05 -0001 -08

Study on numerical simulation of impact of fishery-light complementary project on water environment in Liuyanji
Reservoir //ZHANG Wanshun' > | DENG Langlang' , PENG Hong', LIU Xin', JIANG Anna', ZHOU Feng' ( 1. School
of Resource and Environmental Sciences, Wuhan University, Wuhan 430072, China; 2. State Key Laboratory of Water
Resources and Hydropower Engineering Science, Wuhan University, Wuhan 430072, China; 3. China Institute of
Development Strategy and Planning, Wuhan University, Wuhan 430072, China; 4. School of Water Resources and
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Abstract: In response to the lack of precise quantitative research on the impact of fishery-light complementary projects on
the water environment, a hydrodynamic-water quality-water ecology-engineering coupling numerical model was constructed
in Liuyanji Reservoir. The spatiotemporal distribution of mass concentration of water temperature (7), chemical oxygen
demand (COD) , dissolved oxygen (DO) , total phosphorus (TP) , total nitrogen (TN) , and chlorophyll-a ( Chl-a) in the
reservoir area was simulated after the implementation of the fishery-light complementary project in August 2020, and the
eutrophication index of the water body was calculated. The results showed that after the implementation of the fishery-light
complementary project, T and the mass concentrations of DO and Chl-a in Liuyanji Reservoir decreased by 0 ~6 C, 0 ~
0.02 mg/L, and 0 ~0. 0005 mg/L, respectively, while the mass concentration of COD increased by 0 ~10mg/L. The mass
concentrations of TP and TN varied very differently in the water area under photovoltaic panel than in the water area without
panel. The mass concentration of TP in the water area under photovoltaic panel increased by 0 ~0. 814 mg/L, while the
mass concentration of TN decreased by 0 ~ 0. 125 mg/L. The differences in water quality indicators before and after the
implementation of the fishery-light complementary project gradually decreased with time, and the eutrophication degree of
the water at the inlet significantly decreased. The eutrophication index of the water at the irrigation intake in the central
reservoir area had increased by 5.61 ~16.00.

Key words: fishery-light complementary project; eutrophication; hydrodynamic-water quality-water ecology-engineering

coupling numerical model; Liuyanji Reservoir
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Fig.1 Distribution of water photovoltaic construction areas
in Liuyanji Reservoir
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Fig.3 Variation of temperature and water quality mass concentration in August 2020
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Fig.4 Spatial distribution of water temperature and mass concentration of water quality indicators under natural scenario
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Fig.5 Spatial distribution of water temperature and mass concentration of water quality indicators under deployed scenario
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