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Abstract

To investigate the water quality characteristics of the coal mining subsidence water accumulation
area in Panji, Huainan, this study divided the research area into three typical units Pan-1, Pan-2,
and Pan-3 miningareas and analyzed surface water samples through physicochemical parameter
determination. A comprehensive water quality assessment was conducted using an integrated ap-
proach combining single-factor and composite water quality identification indices. The findings re-
vealed: (1) All units exhibited weakly alkaline characteristics, with significantly higher concentra-
tions of nitrogen and phosphorus nutrients in Pan-1 and Pan-3 units compared to Pan-2 (p < 0.05),
attributable to agricultural non-point source pollution and aquaculture activities. (2) Heavy metal
analysis identified moderate enrichment of Zn, Fe, As, and Hg in Pan-1, Pan-2 and Pan-3 units, spa-
tially correlated with leaching effects from coal gangue backfilling areas. However, overall concen-
trations remained relatively low, potentially due to short-term waterbody formation, atmospheric
precipitation dilution, and geochemical retardation effects from sulfide-alkali metal compounds in
coal gangue. (3) Single-factor evaluation demonstrated elevated pollution levels of dissolved oxy-
gen DO, permanganate index CODMn, total phosphorus TP, and total nitrogen TN in Pan-1 and Pan-
3 units, with TN representing the most severe contaminant. (4) Composite water quality assessment
classified Pan-2 unit as meeting Class II standards, Pan-3 unit achieving Class III standards, while
Pan-1 unit only satisfied Class IV functional requirements, indicating substantial inter-unit varia-
bility in water quality status.
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Figure 1. Map of sampling locations in the subsidence-induced waterlogged
areas of Panyi Mine, Paner Mine, and Pansan Mine
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Figure 2. N and P concentrations at sampling points in different units of the study area
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Figure 3. Heavy metal concentrations at sampling points in different units of the study area
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Table 1. Evaluation results of single-factor water quality identification index for water quality parameters in various coal
mining subsidence waters of the study area

1. AREEFRIRA R EIK BIEIR 8 B TR AR EITN &R

AL DO CODwmn  NH3-N TN TP Zn As Hg Fe Mn Cr
PY1 4.11 5.03 3.90 6.13 491 1.20 1.10 320 3.00 3.00 -
PY2 431 4.51 3.80 5.82 5.52 1.20 1.10 340  3.00 3.00 @ --
PY3 411 471 421 5.62 6.33 1.80 1.10 320 3.00 3.00 -
PY4 4.41 491 2.80 471 4.41 1.20 1.10 3.60 3.00 3.00 @ --
PY5 4.51 431 3.40 4.61 4.51 1.20 1.10 380  3.00 3.00 @ --
PE1 3.80 3.40 2.20 3.20 2.20 1.00 1.00 180  3.00  -- .
PE2 1.90 2.80 2.30 2.90 2.20 1.10 1.00 140 300  -- .
PE3 2.70 3.30 2.20 3.10 2.40 1.00 1.00 140 300  -- -
PE4 4.11 431 2.60 2.60 2.60 1.00 1.00 140 300 - -
PE5 4.02 4.11 2.60 3.10 2.20 1.00 1.00 320 3.00 - -
PS1 3.60 5.03 3.40 491 3.30 1.00 1.10 190  3.00 300 @ --
PS2 3.90 3.90 3.10 431 3.40 1.00 1.10 320 3.00 3.00 @ --
PS3 4.41 3.70 3.30 4.11 3.40 1.00 1.10 320 3.00 3.00 @ --
PS4 1.90 5.92 3.60 4.81 421 1.10 1.10 320 310 3.00 @ --
PS5 4.41 421 2.80 5.42 3.60 1.00 1.10 180  3.00 3.00 @ --
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Table 2. Comprehensive water quality identification indices at sampling points in coal mining-induced subsidence waters of
the study area
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E—H 4.641 & 2.900 E=H 3.920
4. &g

1) SRIEGCRE AR E 77 23 A 0 A R AR R WG — A = U R IR B m T =, X
5 LRI A 1D A7 AR AR MY TS S S PR 7K IAT AL 7K IR IR B AT 5% 5

2) EaJR & AT LR B 58, X 5P S A7 AT A BRI R I S BE &
JRMERETCR 5%, BEERIR AL T BARVE I, XA 68 5 IR KIS B TR . KK AR R AR
FICL B St s A - Bel<ex J AL & ) B PRk | 5 B J A EL AR R BT A 2K

3) FAF K BAR TR AE BRI — TR A UK X5 Bt ™ BN TN, H O8N TP DO Al CODwns
i WU ARUKIX PE4 Al PES 247 DO A1 CODwn 15 A B 5, HAR AL SR AR /K IABE Dh RE X H
brs =TI ARUK XTS5 Yt ™ BN TN, HO8 CODwing

4) LEEKFRRIRIREOES RAEW], W DI ABUK X R IR K T KB SR, KBS W —
BT ARK X IR B OK TV HebndtE, Wi — 1 TIRBRBUKIX SR K BbR IRTE S A R, it — %y
VKRR o

EEMA
SRR KI5 G5 S i Gt il SR B 78 (HX2024702474)
SEEk

(17 ZERE. FERHETE X I BB ARDUR &k R[], JE IR, 2011, 16(3): 8-10.

DOI: 10.12677/aep.2026.161006 52 LR AT U


https://doi.org/10.12677/aep.2026.161006

RHE SF

[10]

(1]
[12]

[13]

[14]

[15]

[16]

[17]

(18]

Yo, MiJkse, R, & PESYIX EEAERTHE N LS EEE R[] EEFEIR, 2003(10): 2144-2152.
Efﬁ})\%%, e, Bl &, S IR A SRR X KA K BAFAE S PN [T]. 7K BEE 5K TRRZAR, 2021, 32(2): 58-
5.

BAYREL, BUE S R UL E RS EM S S ], 1, 2005(1): 8-12.

B, VR, R, SR PIER XN BRUSR FAMIE K BURHMIE KR B (1], AR AR, 2015, 34(4): 1121-1128.
{EAS . Il SRR X MR K IR BEFAE J AR S KRG REVEAN [D]: [l 2246018 30]. &R LRIOK2E, 2016,
s, BREL X, 5. BRI A FE s K AR K BURHIE SRR B PR (D). FREERIEAEER, 2020, 40(3): 1121-
1129.

Liu, Y.Y. and Mao, D.H. (2020) Integrated Assessment of Water Quality Characteristics and Ecological Compensation
in the Xiangjiang River, South-Central China. Ecological Indicators, 110, Article 105922.
https://doi.org/10.1016/j.ecolind.2019.105922

He, J., Wu, X., Zhang, Y., Zheng, B., Meng, D., Zhou, H., et al. (2020) Management of Water Quality Targets Based on
River-Lake Water Quality Response Relationships for Lake Basins—A Case Study of Dianchi Lake. Environmental
Research, 186, Article 109479. https://doi.org/10.1016/j.envres.2020.109479

BAOEER, skEH, X, & TEEWIK AR R FOR AL A AT (0], K BRIR S K T2 2R, 2019, 30(3): 39-45.
FAHERR, FREL VLRI T 18] 5 5 AR S B S BT [J]. KBRS 7K TR AR, 2020, 31(4): 63-69.
T, BER, HOUK, B ZIRK KA X KSR R 4 AT S KSR, K B UR S K TR AR, 2020,
31(4): 78-85.

SCIUHE, XIEEE, Wb, % 35T Landsat AOETRFATKOS BTN A AT AT ME ST D). K BRI S K TRESAAR, 2020,
31(5): 37-41.

fEARR, IR, R, S MEACIR IR IE X AR OK R TS G IR ARHT[T]. o E R AR K2 2E4R, 2016, 46(8):
680-688.

AR, mame, A, . AR TUR MR X UTARA - KAk FETH I 5 B o0 A O B FE LR AR (D], iR,
2016, 28(1): 86-93.

Xima e, FEME, FBXIRR, . R R IT R K A U I 0 A R B A B R L[], P E R R K2R, 2014,
44(11): 926-932.

MR, RXIMR, 28T, . IRk en X 3R K Kb 27 R b S5 R AL R AL AR (7], HUER 53R 85, 2019,
47(2): 177-185.

Zheng, L.G., Chen, X., Dong, X.L., et al. (2019) Using 53*S-SO4 and 6'80-SO4 to Trace the Sources of Sulfate in Dif-
ferent Types of Surface Water from the Linhuan Coal-Mining Subsidence Area of Huaibei, China. Ecotoxicology and
Environmental Safety, 181, 231-240. https://doi.org/10.1016/j.ecoenv.2019.06.001

B SRR, AKFE A HT 7R IM. 56 4 iR 50 EFR R HRGH:, 2002.

FEhes, e, EEA, % WAHKREGEVEN 5 LET]. ERESUR SR, 2000(4): 6-12.

XL, 4R IIRN, S . TR RPN 77 i B LRI T R [T]. T R 4R (A SR FHFRR), 2010, 38(2): 290-293
B, JiFt. 2EA KB RAR BUE TR K BN s B8 0], AR SRR 254K, 2011, 20(1): 186-192.

B, AUl R, SE SEA KR IRRBOEAE ALK K BT o BT FE[]. PR 5B, 2017, 42(4):
171-176.

i D, k. JURPIRUK RN 5L B M ). AR 547 EE, 2009, 34(6): 174-176.

KR, OHEER. LR A KRR IRFEEUELE A WK B B8 F [J]. KBRS K TRESAHE, 2012, 23(2): 146-
150.

BAAE. RIE W R E T KB AR IRTE SN A AL ]. [R5 K22 2R (H A B2 AR), 2005(3): 321-325.

A, RIEWRRLES KPR IRIE RPN T 7L 0], A5 R 2k (H R ELAERR), 2005(4): 482-488.

Kz, VR, RAH, & KGR d sl RIE DU RUK XK ARSI R [T]. K BRI, 2022, 38(5):
204-211.

T EE, g, SOEst, 5 PN DXOER A 1) ARSI 54 S IRE[T]. SRR, 2001(4): 428-431.

ISR, G55 P, VFOGIR. PITESRIE TR R K X A AR KA 22 R AE B e i R R 3], AR 224, 2014, 39(7): 1345-
1353.

DOI: 10.12677/aep.2026.161006 53 LR AT U


https://doi.org/10.12677/aep.2026.161006
https://doi.org/10.1016/j.ecolind.2019.105922
https://doi.org/10.1016/j.envres.2020.109479
https://doi.org/10.1016/j.ecoenv.2019.06.001

	淮南潘集采煤沉陷积水区水体水质特征与评价
	摘  要
	关键词
	Evaluation and Characteristics of Surface Water Quality of Panji Coal Mining Subsidence Area in Huainan
	Abstract
	Keywords
	1. 研究背景
	2. 数据来源与研究方法
	2.1. 研究区概况
	2.2. 样品采集与测试
	2.3. 研究方法

	3. 结果分析与讨论
	3.1. 水质指标空间分布特征
	3.1.1. 氮、磷营养盐浓度空间分布特征
	3.1.2. 重金属浓度空间分布特征

	3.2. 水质评价
	3.2.1. 单因子水质标识法评价结果
	3.2.2. 综合水质标识指数法评价结果


	4. 结论
	基金项目
	参考文献

