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Abstract: Tarim River plays an important role in ecological protection and socio—economic development in southern Xinjiang.
To evaluate water quality in the upper reaches of the Tarim River Basin, 10 sampling points with 22 water quality parame-
ters were selected, and key water quality parameters were screened using principal component analysis (PCA) based on wa-
ter quality data from 2020—2022. The water quality was assessed through WQI..,, CCME-WQI, EWQI, and WQI-DET
methods, with comparisons made regarding their applicability. The results showed that concentrations of BOD;, TN, TP, F~,
and NH;—N in the upper reaches exceeded Class III water quality standards, exhibiting spatial variations across parame-
ters. TN, TP, NH;—N, COD, BOD;, F, pH, TH, Zn, Pb, Cu, Mn, and Fe were identified as key parameters for comprehen-
sive water pollution assessment. Water quality in the upper reaches was predominantly rated as “medium” (Class Ill) and
“good” (Class II), showing a gradual decline over three years with relatively stable section—wise variations. WQI,, and
EWQI evaluations indicated “good” (Class II) status, while CCME-WQI showed “medium” (Class II). WQI-DET
results varied between “good” (Class II) and “medium” (Class Ill), with occasional Class I and IV ratings at specific
sites. WQI.... and EWQI demonstrated superior applicability for water quality assessment in this basin, providing technical
references for similar evaluations.
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Fig.1 Schematic diagram of monitoring sections in upper Tarim River Basin
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Table 2 Water quality index classification
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Table 3 Principal component analysis of water quality index in the Tarim River Basin in different years
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Fig.2 Principal component analysis of water quality index in the Tarim River Basin
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Fig.3 Correlation coefficient thermogram of water quality index in the Tarim River Basin
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Fig.4 Time variation trend of water quality index in the Tarim River Basin
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Fig.5 Spatial variation trend of water quality index in the Tarim River Basin
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Fig.8 Results of CCME-WQI water quality evaluation in the Tarim River Basin
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