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Abstract: [ Objective | This study aims to reveal the spatiotemporal distribution patterns and driving mechanisms
of fluoride in the wetland water of the Xianghai National Nature Reserve, clarify the reasons for water quality
exceeding the standards, provide theoretical support for the scientific formulation of ecological governance
measures for the Xianghai wetland, and offer guidance for regional water environment governance and

improvement of water quality in the basin. [ Methods] Based on the long-term monitoring data of the national

75 B 89 : 2025-03-17 &8 B #3: 2025-06-09 A B #:2025-06-12

BREITE : 5 M 2020 4548 75 Y Bl 1A & 000 4 1130 71T 7K PR 058 DX 32 % 4 000 H R I B8 9146 (2020054445 ) 5 75 AR48 2023 4848 5 YL Bii iR
L IGUGE G IR T K P S5 DR TR 3 bR B B 4 I H G 09 A4S (2022)995 %)

E—1EE 2R E997—) , L GRIEEE) , T ARE T A0+, BB TR, 2 Gk AE BB AT A TA/E. Email:liyongying22@163.com,

BIEEE  &F—(1998—), L (DU, NSl [F 3R X0 i A 1 BB TR U, FZNF IR B RS . Email:jxyli0413@163.com,



178 JK A PR T A 545 %

control section of the surface water in the Xianghai Nature Reserve from 2012 to 2021, different concentration
characteristics of fluoride in the flood, normal water, and dry seasons were compared to clarify the interannual and
seasonal variation characteristics of fluoride. Pearson’ s correlation analysis was used to explore the correlations
among various water quality indicators, and a Gibbs diagram was compiled to analyze the chemical characteristics
of the surface water and interpret the natural sources of fluoride. [ Results] @ From 2012 to 2021, the annual
average fluoride concentration in the surface water of the Xianghai Reservoir ranged from 2.02 to 3.87 mg/L,
chronically exceeding the class V surface water quality standard (GB 3838—2002) by 0.36—1.61 times annually.
@ Temporally, fluoride concentrations were higher in the dry season (3.54—3.66 mg/1.) and lower in the wet
season (2.76—2.87 mg/L), exhibiting an initial decline, subsequent rebound, and final decline, with pronounced
seasonal fluctuations. Spatially, concentrations at Yichangpao (1.56—3.20 mg/L, 2022) significantly exceeded
those at Erchangpao (1.16—2.48 mg/L). @ The average content of total fluoride in the soil within the
surrounding area of Xianghai Reservoir ranges from 1,013.91 to 2,067.12 mg/kg, and the water-soluble fluoride
content reaches 10.45 to 50.12 mg/kg, which is much higher than the national background value. @ The dominant
hydrochemical types of surface water were HCOj3 -Na - Mg and HCO3 -Na, with fluoride enrichment being closely
linked to regional evaporation concentration, dissolution-precipitation, and ion exchange processes. [ Conclusion ]
Endogenous release is the primary pollution pathway for fluoride in the surface water of the Xianghai reservoir.
Control measures should focus on endogenous pollution management and hydrological regulation.
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Fig.1 Changes in average annual fluoride concentrations at
Xianghai reservoir cross-section from 2012 to 2021
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Fig.3 Distribution of Fluoride in surface water of Xianghai reservoir from July to November, 2022
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Fig.4 Distribution of Fluoride in groundwater water of Xianghai reservoir from July to November, 2022
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Fig.5 Variation of total fluoride with depth in
soil around Xianghai reservoir
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Fig.6 Variation of water-soluble fluoride with depth in

soil around Xianghai reservoir
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Table 1 Statistical analysis of main indicators of water chemistry of surface water in Xianghai reservoir

W H Ca” & Mg" & Na o T Clr&& SO &H#E  COIf& HCO; &=
We/ME/(mg « 1) 19.70 24.21 80.00 2.45 14.69 10.97 0 180.00
WK/ (mg L1 34.30 33.59 224.74 4.08 82.11 70.34 35.25 441.00
¥l /(mg-17") 24.34 28.42 108.67 3.16 33.96 36.80 11.20 234.79
FrifE2/(mg L7 3.44 2.87 31.33 0.61 14.31 11.07 6.66 55.89
TRRE % 0.14 0.10 0.29 0.19 0.42 0.30 0.59 0.24
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0.533), TDS (+=0.567) , Mg® (+=0.543) ,Na' (r=
0.496) FT K (r=0.686) 2 #lH B E M K, 5 Ca® (r=
—0.47) 2B 2 AR G, W B 5 Ca®  HCO,
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2.3.2 KALFE R A
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PH B 24 b 5 32 SR 43, ik 7 R S A O R AR
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0.68~0.88, & Bl] 3= % 52 7K J A A 28 2 vk 4 A At
[ , C1-/(Cl-+HCO; ) A2 M 0.07~0.37,
BH 32 32 3 5 0 KUK HE R B d i
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KT 1.0, R RERR $h KALAE B 28 K Eh T s 21, B
Eh (NaCD KAk 78 i AN J& Na ™ (1 M — S I8, if 7T g
P8 F 8K A7 (NaAISi; O,) 45 57 5k R 8 09 1% i 5 & BH
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Ak PR TF A B (CaSO) Y IR, B A 5K —3 4
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Fig 7 Correlation coefficients of major components of
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