B31E Hoe I3 W 4 P BOR 2025 4F 12 A

MSA 7k B 2 B R H W A

EHEMA RKEE WX T8y E LA’
(1. TARIXFFTRAELRE, Td  HEAE 45400032, HER & A4 5 %% 80 N H3
R AP, Tl EAE 4540003 BB R i&}ﬁ,u%”‘ﬁixi&/ﬁlﬂ A HEER 056000
4. RIBHE® IR E A AL ARG F ARG, Td AN 452470)

B AL G P SR T B ELRE AR o A LE AN R D BE 43 X K B PE A S 2 $ Y MSA (Markov-SFI-AHP) 7k
BTV ALY I 25 5 1R 5 Wk BE 1 (Well-mixed model calculation ) 7¢ B /K b 8] A1 £k £5 7 B it T AKOK B PP Ao im AR A . 1 5,
P 2 JRBE I Sh A AN I (M) i+ 3R J8] 101 3 2 b T /KK B VR PR, 0 5 7K A8 25 1 B 5 SR, R B IR P38 0% () RZE IR
ﬁV?ﬁ(A)Xﬂ‘Vﬁﬂ‘E&ﬂ(ﬁ‘ T4 T B K AR 22 10 4 K 25l Jm , R RTIR A3 e BE 1 (W) T T 22 W) 0 v 2 L K R 1

KB, 455 PR AR 2015—2022 4% J2 Hb T 7K /K 57 3% R AR g {45 B B P /K A8 22 1 1% DL B A & A=, 2019 4F- 0
2021 K AR 2%, F BTG Y AR o A BE B (TDS (CL Al NOj 5 7K B AR 22 9 3 2 Mo N K 3E A TR 5, T 38 45 00K 5 5 4 oF i 55
HIF AR TR, MSA BEAL A 5 51 2K 5T W I 00 0 B 0 32 408 158 B0 O vk

K K2 T K MSA B K B EAr s B K AL R R 4 T R

E 4 %S . X824 X ERFREED B T E 42 . 1006-2009( 2025 ) 06-0059-08

MSA Water Quality Evaluation Model and Its Application

LI Jianlin"?, ZHANG Yufeng'** , HU Xingwen', WANG Luyang', MENG Yazhou®
(1. School of Resources and Environment, Henan Polytechnic University, Jiaozuo, Henan 454000, China;
2. Collaborative Innovation Center of Coal Work Safety and Clean High Efficiency Utilization, Jiaozuo,
Henan 454000, China; 3. The Third Hydrogeological Team of China Coal Geology Administration, Handan
Hebei 056000, China; 4. Fengyang Coal Mine, Dengfeng Coal Industry Co. , Lid. of Yongcheng Coal and
Eleciricity Holding Group, Zhengzhou, Henan 452470, China)

Abstract; Regarding the shortcomings of traditional evaluation methods for water quality evaluation in long
time series and samples distributed across different functional zones, the MSA ( Markov-SFI-AHP ) water quality
evaluation model was proposed and applied, in conjunction with the well-mixed model calculation to evaluate
the groundwater quality in the Jiaozuo section of the South-to-North Water Diversion Middle Route. First,
the Markow dynamic evaluation method (M) was used to evaluate the quality of shallow groundwater around
the main canal and to identify the period of water quality deterioration. Then, the water quality during this period
was analyzed by using the single-factor index method ( S) and the analytic hierarchy method ( A) to identify
the main controlling factors responsible for its deterioration. Finally, the influence of shallow groundwater around
the main canal on the water quality of the main canal was evaluated by using the well-mixed method( W ). The

results showed that although the overall quality of shallow groundwater improved from 2015 to 2022, periods of

water quality deterioration still occurred intermittent-
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ly. The water quality deteriorated in 2019 and 2021, N Ll L T e

with total hardness, TDS, Cl" and NO; identified as (U22A20566)
the primary pollution indicators. Even after the de- EFB M CL973—) I W KRN B, 1, %
graded shallow groundwater entered the main canal, A ST el 07 AR
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the evaluation grades for all water quality indicators in the main canal showed no decline. The MSA model pro-

vided a new approach for the evaluation of long time series water quality monitoring data.

Key words: Shallow groundwater; MSA model; Water quality assessment; Middle route of the South-to-

North Water Diversion Project
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