Advances in Environmental Protection {47 H{ ¥, 2026, 16(8), 1412-1420 Hans X
Published Online August 2026 in Hans. https://www.hanspub.org/journal/aep
https://doi.org/10.12677/aep.2026.168142

ET KRB FFFI3H S 838 1L K S IR EF
ViR

AR, BH%k, ## T, AL%E
i Bl W R i SR I M R S /A P B | v

ks H i 20264F7 H8H; FAHHM: 20264F8H18H; KA HM: 20264826 H

HE

FT2016~2025F 3 S BHR EIRIEIE, SR VPR BER B FE R =24 HIE, 12 PearsoniH
RV TR BERE SKALAAE SR ERARRER, TAKWELE SRR SCREE F. &
BRE: (1)2016~2025F B SRS A EIRBALES, SZUWHESHEM M, 20204 )5 U S BHR
EHE T (2) 20165E~2025FE 3 BBRRE 54 SHKBEBE MM, SHHEKMEAFERE
fIAERtE, AESHKERE ML EBERETN — AN R E F.

K §Eia

e, EBE KL, AEFIOKE, HERESHT

Analysis of Total Phosphorus Variation and
Its Key Driving Factors in Honghu Lake
Based on Long-Term Time Series

Kehong Wu*, Yingshu Chen, Wei Yang, Xiaoquan Zhou

Hubei Water Resources and Hydropower Planning, Survey and Design Institute Co., Ltd., Wuhan Hubei

Received: July 8, 2026; accepted: August 18, 2026; published: August 26, 2026

Abstract

Based on monitoring data of total phosphorus (TP) concentration in Honghu Lake from 2016 to
2025, a comprehensive evaluation was conducted on the interannual spatiotemporal variation
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characteristics of TP concentration. Pearson correlation analysis was applied to examine the corre-
lations between TP concentration and water level as well as ecological water supplement volume,
aiming to identify the key hydrological driving factors affecting TP changes in Honghu Lake. The
results showed that: (1) From 2016 to 2025, the overall TP concentration in Honghu Lake exhibited
a deteriorating trend, and influenced by the project of returning polders to the lake, the TP concen-
tration increased significantly after 2020; (2) During 2016~2025, the TP concentration was signifi-
cantly negatively correlated with ecological water supplement volume, while no significant corre-
lation was found with lake water level, indicating that ecological water supplement volume is a key
driving factor for the variation of TP concentration in Honghu Lake.
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Figure 1. Schematic diagram of water quality monitoring points in Honghu Lake
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Table 1. Correspondence between r-value and correlation/significance
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Table 2. Correspondence between p-value and correlation/significance

F2.pESHEXM. BEEMHINNEXR

p EYEHE B Z K

p<0.01 R e
0.01 <p<0.05 i

0.05<p NS

4. BRESH

(1) B S BEAIE L & Fo o AR AE

IEHAEH 2016 4F 1 F 28 2025 4F 5 38 S BEE bR e 0B, 0 it e m vk B AR A I R HEAT 0 pr (14
2); 2016~2025 4F B MR SR L PURALEA S, 2020 4 DART 4T X BB EE 2 NIV, D H Bk B
12, 2020 4 LAJG A7 RBHRE 24TV, FEERAEEZ 2019 45 7 H 1S 8 K6 B SEE i)
TAE[12], KA Rl B A o3 il T A ] 3l S ool /K A = AR B U2, B0 1 /K BRI K AR A58 4K 13]
PR SO TAR LR BRI B2 86.71 km?, 3 INITHUK I FEUAIR . KE SIS TR, Uil
KA K A R A AR AR TR BRI A AR 2R 1) PR V5 Y 7 IR Bt Jed R o 2 I8 [X 7K AR A5 P45 18 il T B 5 )
[14] [15], HOBSE G bl Bk B 5

2021 EJE R BER BT R _ETE, N T IS e M i 2 1A AL R, £E ArcGIS FRAE ] v L
SR ILL ] 2022 H:~2025 L1 EE A (1] 3).

MASE] B, T A A A S B TG b X 3 D 3 T 2 NI 11 1 R g 7 TS R ka3, 32 B ) AT

DOI: 10.12677/aep.2026.168142 1415 N RI R Y


https://doi.org/10.12677/aep.2026.168142

Bz 5%

REA DU IR 1 R R AR IR 15 KRR R K, VB A R, A 1F 70 3% I DO A - 22 ) SR 7K Bl 471
Ao o5 NS Qe s A7 1) 63% (3]0 WRAMBLIIVE Jy— A 2f B AL, BT Gk s BN Rl gk, 5
Yl 5 T IR B B[ 16], i B H X ST AR & 4E

MBS TE]_ B, 2022 E4 RSB EE N 0.117 mg/L, 10 A WH. W0 By B5EH1 4 A T
PRI 0.10 mg/L; 2023 AL B PR %N 0.109 mg/L, W10 A. WEH. WO B, #5881 4
A RCPEREEAEE 0.10 mg/L: 2024 F A HLa B 3K FEFE N 0.106 mg/L, 1fi~FIH FE#E 0.10 mg/L [ &1
BEJgA N0 Ay S W0 B =4b; 2025 SRR E N 0.108 mg/L, WEHE 0.10 mg/L ¥ 5
AR WE S RRT S AR AR s ERBER P A KB O A W AN B, ARSI K. 3B R A
A REAE 2022 FE~2025 AT KRR SEMR LR, $2mm 1 Bk iw AL 2SN K IR, B N5k
SRR R ) X S K AR R IG K, KB ) KBRS AT AR B, RIS KA i S B B R . E
T DRGSR R [17],  BRAR T VR0 P v i 0 DX S A v R

0.25

IR LRE M A AR SEhERY IBIRE ARG

02

0.15

01 |-

0.05

0 »

r&\% ;,Q qﬁ’ \q/%’ Y&Lﬁ’ %% r&\qj r&a %E NA '&5 %) N b\ % N b\ % v b\ "o; QE r&b‘ ) v b‘% % NA Y&b‘e
G G b ’\ & "b 9 °v \ \ "; 'b 5!
N N N o > A N & N N W) " D

S S ﬂ,,\’n\mww\'ﬁ'\?@q@'&?@'ﬁ@q""@"v&'{‘»'\?‘»@’&?"&@@"‘w&

Figure 2. Total phosphorus concentration variation curve in Honghu from January 2016 to May 2025
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Figure 3. Distribution of total phosphorus concentration in Honghu Lake
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Table 3. Results of correlation analysis between total phosphorus concentration and water level
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Figure 4. Total phosphorus concentration-water level long-term variation process curve
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Table 4. Correlation analysis results of total phosphorus concentration and ecological water replenishment
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Figure 5. Long-term variation curve of total phosphorus concentration and ecological water replenishment
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Figure 6. Correlation coefficients between total phosphorus concentration at each monitoring point
and water level and ecological water replenishment
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