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Evolution trend of water quality in water source area along eastern route of
South-to-North Water Diversion Project from 2012 to 2023
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Abstract: To comprehensively understand the water quality status and evolution trend in the water source area since the operation of the
eastern route of the South-to-North Water Diversion Project (SNWDP-ER) , the water quality index ( WQI) assessment method, the
Mann-Kendall trend test, and principal component analysis were employed to analyze the evolution trend of water quality and major
pollutants in six monitoring sections of the water source area along SNWDP-ER from 2012 to 2023. Based on the stepwise multiple
linear regression analysis method, the key indicators affecting the WQI values of the water source area were identified, and a minimum
water quality index model was constructed. The application feasibility of this model was evaluated using the WQI data of 2023. The
results indicate that the annual average value of WQI shows an overall increasing trend. From 2012 to 2017, the average value of WQI
is 38. 0, indicating a poor water quality assessment status. The average value of WQI from 2018 to 2023 is 67.4, and the water quality
has significantly improved and remained at a good level continuously. The types of water pollutants in the water source area are mainly
organic substances and nitrogen and phosphorus nutrients. Agricultural non-point source pollution generated by agricultural planting,
industrial wastewater, and point source pollution caused by the direct discharge of untreated domestic sewage are the main sources of
pollutants. Strengthening the prevention and control of point source and non-point source pollution is the fundamental way to improve
water environment problems in water source areas. The minimum water quality index model has better performance in water quality
assessment, which is helpful in saving monitoring costs and improving assessment efficiency.
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South-to-North Water Diversion Project; water source area; Jiangdu District
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Table 1 Weights of water quality indicators and water quality classification standards
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p(As) wg/L 2 <50 <50 <50 50< - <100 50< - <100
Ppo mg/L 4 =7.5 6< - <7.5 5< - <6 3< - <5 2< - <3
Pcony, mg/L 3 <2 2< - <4 4< - <6 6< - <10 10< - <15
Pron, mg/L 3 <3 <3 3< - <4 4< - <6 6< - <10
Pcop mg/L 3 <15 <15 15< - <20 20< - <30 30< - <40
p(NHj;-N) mg/L 3 <0.15 0.15< - <0.5 0.5< - =1 1<+ <1.5 1.5< - <2
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Fig.2 Annual average value changes in water quality indicators and Mann-Kendall trend test results
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Table 2 Multi-year average value of water quality indicators and WQI of each monitoring section

BT oo/ (mg/L)  p(NHG-N) /(mg/L)  pro/(mg/L)  Peony, /(me/L) - pyon/ (me/L) pegy/(mg/L)  WQI
YLHR () 7.14 1.10 0.17 3.98 2.29 15.3 65.6
7 I 8.73 0.10 0.07 3.56 1.62 13.2 79.8
Ttk 5.61 0. 64 0.35 4.46 2.51 15.0 55.5
=7 7.51 0.73 0.20 5.51 2.81 16.8 68. 4
i) 8.03 0.39 0.15 4.04 2.34 15.4 69.0
KM 8.11 0.74 0.41 4.77 3.19 15.8 61.2
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Fig.5 Principal component loads of water quality indicators at each monitoring section
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Table 3 Results of stepwise multiple linear regression

i MR R P
1 1=84.19-55. 7%, 0. 861 <0.01
2 1=97.66-51. 38p5p=3. 85pcop, 0.916 <0.01
3 1=88.09-47.95p1p=3. 65pcop,, +0- P9pno 0.959 <0.01
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Table 4 Assessment results of WQI, ;. model
| PERE YK BT HE A R? RMSE PE/% »
WOt Pre Pcon,, Po 0 (NH-N) 0.971 12.37 2.73 <0.01
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WQLis Pre Pcov,, Po P(NHI-N) p(F7) 0.976 10. 18 5.32 <0.01
WO ins pre Peo, Poo PNHI-N) pgop o (F7) 0.997 8.04 3. 88 <0.01
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Fig. 6 Verification results of WQI
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