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Identification of the relationship between chlorophyll-a and its key influencing factors in
Lake Hanfeng in the Three Gorges Reservoir based on structural equation model”

Yang Baoxiang, Xu Qiwen, He Binghui™ , Zhao Xiulan, Li Tianyang, Fu Shi, Qian Tian, Wu Haochen &
Zhu Shunyao
( College of Resources and Environment, Southwest University, Chongging 400715, P.R.China)

Abstract: To determine the key influence factors of chlorophyll-a (Chl.a) in the Lake Hanfeng, water temperature (T), pH,
ChLa, Secchi depth (SD), and nitrogen ( N) and phosphorus (P) nutrients in Lake Hanfeng in the Three Gorges Reservoir from
2018 to 2021 were analyzed, and the correlation between Chl.a and other water quality indicators was revealed, and the key influ-
encing factors of Chl.a were analyzed by the structural equation model. The results showed that Chl.a in Lake Hanfeng T ranged
from 0.04 to 68.58 wg/L, and T ranged from 9.62 to 32.10°C , pH ranged from 6.75 to 9.81. Total nitrogen (TN) , dissolved nitro-
gen (DN), total phosphorus (TP) and dissolved phosphorus (DP) in the Lake Hanfeng varied from 0.58 to 4.68, 0.25 to 3.99,
0.02 to 0.76 and 0.01 to 0.44 mg/L. Chl.a concentration was positively correlated with T, pH, TP and total suspended solids. Con-
versely, Chl.a concentration was negatively correlated with alkalinity, DN, nitrate nitrogen, nitrite nitrogen and SD. The structural
equation model results showed that the path coefficient of physical factor in the factors affecting Chl.a concentration was 0.68 and
nutrients 0.16, indicating that the factors affecting Chl.a concentration were mainly physical factor and the nutrients were less im-
portant. Meanwhile, physical factor indirectly affected Chl.a concentration through nutrient salts ( path coefficient is =0.04). In
each physical factor, the path coefficient of T and pH was 0.51 and 0.41, respectively, while T was the main characterization index
of the physical factor; the path coefficients of TP and DP were 0.82 and 0.71, respectively, while the path coefficient of TN was

0.36 and P was a limiting nutrient element of Lake Hanfeng.
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Fig.1 Geographical location and sampling sites distribution of the study area
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Tab.1 Model fitting index and evaluation criteria

EORUEE LiERUE R
ESEE R
HARS R T7 IR 22 BT AR WA LRI BRIR Vet ke S IR %L
FrRUE(E 2~5 <0.08 >0.9 >0.9 >0.9
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Fig.2 Initial model
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WG HAAL = K AR B A T BB FR R VR N3k 2 0T o Chla ¥R AR fBE A 0.04 ~ 68.58 pe/L,
AN 6.83 ng/L, HULPFH, T M2k [l R 9.62~32.10°C , F-H4){E K 20.34°C ; pH AR 4L [y 6.75 ~
9.81, HI{tiJy 7.84 , KPR ; DO H 0.77 ~ 18.47 me/L, X H 6.36 mg/L; EC 7 133.00~ 1311.00 pS/cm
2], S 433.42 pS/em;SD BIAELTEFE 4 0.05~6.00 m, -4 1.19 m, ALK 2 25.12~166.49 mg/L, -
Pt H 68.11 mg/L, 77604545 , TN .DN NH,-N NO;-N NO;-N (725 fk. 75 Bl 43 51 J 0.58 ~4.68,0.25~
3.99,0.01~0.80,0.03~2.44,0.01 ~ 1.19 mg/L, F-2{f 4351 H 1.68 .1.31 ,0.11.,0.87.0.05 mg/L; TP .DP .SRP [f
A5 AR FE 4 512 0.02~0.76,0.01 ~0.44,0.01 ~0.34 mg/L, SE-HI{E 4351 0.16.,0.10 .0.05 mg/L,
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Tab.2 Physical and chemical properties and nutrient concentration of Lake Hanfeng water

sy LGN R AE ¥i{E bRz
Chl.a/( pg/L) 0.04 68.58 6.83 7.59
T/°C 9.62 32.10 20.34 5.15
pH 6.75 9.81 7.84 0.46
EC/(pS/cm) 133.00 1311.00 433.42 138.91
DO/ (mg/L) 0.77 18.47 6.36 2.81
ALK/ (mg/L) 25.12 166.49 68.11 23.33
TN/(mg/L) 0.58 4.68 1.68 0.58
DN/ (mg/L) 0.25 3.39 1.31 0.47
NH,-N/(mg/L) 0.01 0.80 0.11 0.12
NO3-N/(mg/L) 0.03 2.44 0.87 0.39
NO;-N/(mg/L) 0.01 1.19 0.05 0.09
TP/ (mg/L) 0.02 0.76 0.16 0.09
DP/(mg/L) 0.01 0.44 0.10 0.05
SRP/(mg/L) 0.01 0.34 0.05 0.05
COD,,,/(mg/L) 1.25 10.23 4.22 1.22
SD/m 0.05 6.00 1.19 1.00
TSS/(mg/L) 0.67 837.33 24.92 51.02

* FTA KU1 2018 — 2021 4R 54 545 2 K o
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Fig.3 Correlation between Chl.a and water quality factor in Lake Hanfeng
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L] Chla BYZ5H 7 FASEHIEE R W oR 720 Chla YREE 09 B h AL Y I B 42 R B0k 0.68, 75 374
AR RECY 0.16, WIS Chla YeHERY N T LABRALIN 20 2, B IR SR A0/ AR X B/ o TR, A IR
i3 B FRER AL Chla WRE (IR RECH-0.04) o A BRALP 7 of, T H1 pH B9 %42 R 8005008 0.51 Al
0.41,T Sy BRAL PN 1Y 1 BERALAEAR s 725 SRR A5 n v, TP R DP B A R K070 31 o 0.82 1 0.71, 1 TN Y fi%
1R ZHCH 0.36, BLHA P ITE DRI R EE IR 1.

Kl 4 BIERIRY
Fig.4 Corrects the model
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