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Table S1. Water quality characteristic 

Parameters Site N Max Min Mean SD CV 
National surface water quality standard (GB 3838-2002) Exceeding 

standard Ⅲ 
rate (%) 

  Ⅰ Ⅱ Ⅲ Ⅳ Ⅴ 

WT (℃) 

FWP 44 28.1 11.8 21.59 3.93 18.18  

No available standard 

/ 
WWP 119 29 11.5 21.46 4.53 21.13  / 
SWP 97 30.6 11.1 21.58 4.87 22.59  / 
CWP 119 30.4 11.1 21.71 4.79 22.08  / 

TP (mg/L) 

FWP 44 0.08 0.01 0.02 0.02 74.11 

≤ 0.02 0.1 0.2 0.3 0.4 

0 
WWP 119 0.2 0.01 0.03 0.03 106.41 0 
SWP 97 0.31 0.01 0.05 0.04 92.22 0 
CWP 119 0.14 0.01 0.04 0.03 84.12 1.02 

TN (mg/L) 

FWP 44 2.19 0.49 1.42 0.45 31.4 

≤ 0.2 0.5 1 1.5 2 

82.35 
WWP 119 3.36 0.14 1.53 0.58 37.73 77.27 
SWP 97 4.76 0.2 1.64 0.78 47.54 89.92 
CWP 119 3.48 0.26 1.64 0.57 34.94 75.64 

SO42- (mg/L) 

FWP 44 28.5 2.99 14 6.48 46.32 

≤ 250 

0 
WWP 119 27.2 4.95 13.05 4.84 37.07 0 
SWP 97 20.37 2.99 9.24 4.38 47.35 0 
CWP 119 56 2.76 14.1 7.52 53.36 0 

pH 

FWP 44 7.49 6.58 6.97 0.19 2.68  

6∼9 

0 
WWP 119 7.37 6.53 6.92 0.17 2.47  0 
SWP 97 7.33 6.58 6.93 0.14 2.08  0 
CWP 119 7.6 6.5 7.01 0.2 2.91  0 

NO3- (mg/L) 

FWP 44 2.37 0.5 1.33 0.41 30.97 

≤ 10 

0 
WWP 119 3.55 0.74 1.6 0.46 29.15 0 
SWP 97 4.07 0.55 1.6 0.6 37.21 0 
CWP 119 3.38 0.66 1.61 0.5 31.24 0 

Mn (mg/L) FWP 44 0.13 0 0.05 0.04 70.04 ≤ 0.1 6.72 



Parameters Site N Max Min Mean SD CV 
National surface water quality standard (GB 3838-2002) Exceeding 

standard Ⅲ 
rate (%) 

  Ⅰ Ⅱ Ⅲ Ⅳ Ⅴ 

WWP 119 0.16 0 0.06 0.03 47.42 11.36 
SWP 97 1.52 0 0.09 0.16 82.77 44.54 
CWP 119 0.55 0 0.12 0.09 80.38 23.08 

Fe (mg/L) 

FWP 44 1.37 0.01 0.26 0.21 81.87 

≤ 0.3 

21.01 
WWP 119 1.26 0 0.28 0.14 50.96 11.36 
SWP 97 2.63 0 0.37 0.32 88.36 44.54 
CWP 119 3.2 0.01 0.76 0.56 73.93 23.08 

F.coli (colonies/L) 

FWP 44 32000 210 4576 6527 142.64 

≤ 200 2000 10000 20000 40000 

21.01 
WWP 119 65000 600 7553 8909 117.94 9.09 
SWP 97 160000 10 22031 24295 110.28 51.26 
CWP 119 92000 100 14115 13107 92.86 53.85 

F- (mg/L) 

FWP 44 0.38 0.13 0.23 0.06 24.84 

≤ 1 1 1 1.5 1.5 

0 
WWP 119 0.43 0.14 0.25 0.06 23.3 0 
SWP 82 0.48 0.1 0.22 0.08 36.77 0 
CWP 119 0.45 0.03 0.26 0.07 26.18 0 

DO (mg/L) 

FWP 44 9.92 4.2 7.19 1.2 16.7 

≥ 7.5 6 5 3 2 

3.36 
WWP 119 10.7 3.39 7.42 1.41 19.06 2.27 
SWP 82 10.8 3.65 6.77 1.6 23.69 5.04 
CWP 119 10.5 3.51 7.21 1.34 18.55 10.26 

CODMn (mg/L) 

FWP 44 4.38 1.01 1.75 0.61 34.92 

≤ 2 4 6 10 15 

0 
WWP 119 3.58 0.64 1.79 0.53 29.52 0 
SWP 82 3.58 0.4 2.03 0.69 34.04 0.84 
CWP 119 7.75 0.56 2.13 0.79 36.96 0 

Cl- (mg/L) 

FWP 44 11.5 1.46 5.09 2.36 46.42 

≤ 250 

0 
WWP 119 11.2 1.6 5.53 2.04 36.87 0 
SWP 82 12.58 1.89 5.14 2.49 48.43 0.84 
CWP 119 253 1.82 13.77 31.44 228.23 0 



Parameters Site N Max Min Mean SD CV 
National surface water quality standard (GB 3838-2002) Exceeding 

standard Ⅲ 
rate (%) 

  Ⅰ Ⅱ Ⅲ Ⅳ Ⅴ 

NH3-N (mg/L) 

FWP 44 0.16 0.02 0.04 0.04 94.56 

≤ 0.15 0.5 1 1.5 2 

0 
WWP 119 0.57 0.02 0.09 0.1 121.01 0 
SWP 82 0.45 0.02 0.1 0.1 107.85 0 
CWP 119 0.57 0.02 0.13 0.13 97.18 0 

N number of samples, SD standard deviation, CV coefficient of variation 
 



 
Table S2. Weights and normalization factors of the parameters used in the calculation of the water  

Abbreviation Units Relative weight (pi) 
Normalization factor (Ci) 

100 90 80 70 60 50 40 30 20 10 0 
T °C 1 22/15 24/14 26/12 28/10 30/5 32/0 36/−2 40/−4 45/−6 >45/<−6 >45/<−6 

pH  1 7 7-8 7-8.5 7-9 6.5-7 6-9.5 5-10 4-11 3-12 2-13 1-14 
DO mg/L 4 ≥7.5 >7 >6.5 >6 >5 >4 >3.5 >3 >2 ≥1 <1 
TNa mg/L 2 <0.1 <0.2 <0.35 <0.5 <0.75 <1 <1.25 <1.5 <1.75 ≤2 >2 

NH4-N mg/L 3 <0.01 <0.05 <0.1 <0.2 <0.3 <0.4 <0.5 <0.75 <1 ≤1.25 >1.25 
NO3-Nb mg/L 2 <0.5 <2 <4 <6 <8 <10 <15 <20 <50 ≤100 >100 

TPa mg/L 1 <0.01 <0.02 <0.05 <0.1 <0.15 <0.2 <0.25 <0.3 <0.35 ≤0.4 >1.00 
CODMnc mg/L 3 <1 <2 <3 <4 <6 <8 <10 <12 <14 ≤15 >15 

Cl- mg/L 1 <25 <50 <100 <150 <200 <300 <500 <700 <1000 ≤1500 >1500 
SO42- mg/L 2 <25 <50 <75 <100 <150 <250 <400 <600 <1000 ≤1500 >1500 
F.coli colonies/L 3 <50 <100 <200 <1000 <2000 <6000 <10000 <15000 <20000 ≤400000 >40000 

Fe mg/L 3 <0.03 <0.06 <0.10 <0.2 <0.3 <0.4 <0.5 <0.75 <1 ≤1.5 >1.5 
Mn mg/L 3 <0.01 <0.02 <0.035 <0.05 <0.075 <0.1 <0.125 <0.15 <0.2 ≤0.3 >0.3 
F- mg/L 2 <0.1 <0.2 <0.35 <0.5 <0.75 <1 <1.25 <1.5 <1.75 ≤2 >2 

Adopted from Koçer and Sevgili[1], Wu et al.[2], Nong et al.[3], and Pak et al. [4] 
 



Table S3. The parameter selection results of the WQILRmin models from 
the stepwise multiple linear regression 

Parameters R2 MSE MAE MAPE/% 

Mn 0.583 16.919 3.391 4.802 
Mn + Fe 0.677 14.135 3.047 4.317 

Mn + Fe + F. coli 0.766 9.500 2.448 3.499 
Mn + Fe + F. coli + DO 0.865 5.496 1.868 2.715 

Mn + Fe + F. coli + DO + TN 0.905 2.527 1.232 1.728 
 
 
 
 

 
Figure. S1. Comparison of the WQI and WQILRmin values from the 
stepwise multiple linear regression based on the testing dataset 
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