hEIR SRS 2026,46(3):  1499~1508 China Environmental Science

#HOVLIEPIE AWK PR R B AR 4t a S A IREN I [T]. R EREERL A, 2026,46(3):1499-1508.
Dong J, Fan Z Y, Huang L, et al. Spring-summer dynamics of chlorophyll-a and its hydrological and water quality drivers at the dam forebay of Huating lake
reservoir [J]. China environmental science, 2026,46(3):1499-1508.

S HKENMRIEEFTMHEE a KR EREHNEE

TOLGER A %A SR A RN LT LB W SO T (L e O e S R TR
B, 28 AR 230039; 2.4 IR AR p IR BRI E M FT T, A2 AR K AR L 5 e TSI ) R K S KRS
PeBHVA T S S R M 510655 3.2 RTTAESIREL R, 2 2R 246002)

FE: AWFFUET 2022 4F 4~6 HAC AT MBI 38 H 05 23 HT(PCA)S 2 R HH G TR 53 BT 2 MR i /s — e & 449 75 PRSI (PLS—SEM), #R 7%
chl.a SPGB AR V7907 5 S 1A AN S TR B BOR 7K SORIZK TR A (1973 152 25 SR 2 1 - U 40 (8] 46 5208 Chla WREEVEFER 6.54~65.90pg/L, F- B N
(34.62+12.14)pg/L, 2 BEI ] S FH 5 e8] V™ ALARAL Chla (EREKIY S SR A K R+ £ 9. 2 04 SO S0 WoR 1K Chla 2
SZEFRE(TP. CODwn 55) 57K S FROK SO, HH PRI 1 460 () 4 R R 2, i 8 SR M U S 252 pHL 1 S 438 37 R (TN 45 5 000, 2 W AN ] B BB K BRI ZK S K]
TR FIAFAE 53 22 57 T PLS—SEM (145 SR W1, /K 5T IR 7 76 389 K TR SE 1R W) Chila 339 1A 535 1F 1) LA L BRAR R B9 500K 0.729 FT0.941.
K SCIRF56F Chlla (1 R 00RAE A B 338 AR 4 3 A0 AT 3ol /K P~ TR B2 T ChlLas K 9 I 47 i 4 HH (8% 4% 5 40-0.780), 38R SN2 L4 1 1)
YEF (B8 45 2% 0.583). 3 — 2B M /R, B9 K01 Chlla 32252 /K 5t I 71 19 CODwi A1 TP B 7K SCDR 7+ () R P2 38 B AT K7 S0 S SR 3910 3 252 pH i,
TP. TN. CODwiy ORI R0 4K chla 3 BETH0, 32 BT B R RN 2K R U4 B2 5 R IR K A28 A, R R 0, T 68 9k S e [ IR I RS 9
ORISR 30 N %836 00 A SR 97 B 10 L R B B T 3 BBUK A SR T K AR s, 328 A K 52 B R A chlLa 3 ST %

KIIA: WIDXOKPE; WEEEE as K3 KT RIS

PESES: X524 XHRFRIRAD: A XEHS: 1000-6923(2026)03-1499-10

Spring-summer dynamics of chlorophyll-a and its hydrological and water quality drivers at the dam forebay of Huating lake
reservoir. DONG Jiang', FAN Zhong-ya’, HUANG Lu?, LI Dan’, YANG Meng-di>, QIU Yi-xuan', WANG Biao', DUAN Bin’,
WANG Wen-cai®® (1.School of Resources and Environmental Engineering, Anhui University, Hefei 230039, China; 2. Key
Laboratory of Water and Air Pollution Prevention and Control of Guangdong Province, Key Laboratory of Water Environment
Simulation and Pollution Control, Ministry of Ecology and Environment, South China Institute of Environmental Sciences, Ministry
of Ecology and Environment, Guangzhou 510655, China; 3.Anqing Municipal Bureau of Ecology and Environment, Anqing
246002, China). China environmental science, 2026,46(3): 1499~1508

Abstract: Using high-frequency continuous monitoring data collected at the dam forebay of Huating Lake from April to June 2022, this
study quantified chlorophyll-a (Chl.a) dynamics and examined its phase-dependent responses to hydrological and water-quality drivers
during phytoplankton growth and decline stages. Principal component analysis, multivariate correlation analysis, and partial least squares
structural equation modeling (PLS-SEM) were integrated to disentangle the relative contributions and interaction pathways of these drivers.
Chl.a concentrations ranged from 6.54 to 65.90pug/L (mean: (34.62+12.14)ug/L), exhibiting a pronounced unimodal temporal pattern. The
dominant controls on Chl.a differed substantially between growth and decline phases. During the growth phase, Chl.a variability was
primarily driven by the combined effects of nutrient availability—especially total phosphorus (TP) and permanganate index
(CODyy,)—and hydrological processes, including water-level fluctuations and outflow discharge. In contrast, Chl.a dynamics during the
decline phase were mainly regulated by pH and total nitrogen (TN), indicating a shift in controlling mechanisms across phytoplankton life
stages. PLS-SEM results showed that water-quality factors exerted significant positive direct effects on Chl.a in both phases (standardized
path coefficients: 0.729 in the growth phase and 0.941 in the decline phase). Hydrological factors did not directly affect Chl.a but
influenced it indirectly through water-quality pathways, producing a negative indirect effect during the growth phase (—0.780) and a
positive indirect effect during the decline phase (0.583). Variable-level analysis identified CODy, and TP, together with outflow discharge
and water level, as key drivers during the growth phase, whereas pH, TP, TN, COD,;,,, and water level dominated during the decline phase.
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Fig.1 Huating lake basin and monitoring stations
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Fig.2 Changes of environmental factors in Huating Lake
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I3 #AEE  Cronbach's« CR AVE M x%& HIMT
Chl.a 1.000 1.000  1.000 JK3X-Chla 0.732
BRI KEE T 0.892 0.948 0.902 JKIC-7KFE  0.899
KICHETF 0.822 0918 0.849 JKJfi-Chla  0.850
Chl.a 1.000 1.000  1.000 /K3X-Chla 0.354
FER M KN T 0.789 0.860 0.612 /KIC-/KBT  0.661
JKICHF 1.000 1.000 1.000 /KJii-Chla 0.845
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