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Temporal and spatial variation characteristics of water quality in Lanzhou and Baiyin section of the Yellow River
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Abstract; Based on the comprehensive pollution index method, combined with single factor pollution index method,

cumulative anomaly method and other statistical analysis methods, the temporal and spatial variation characteristics of water

quality of 7 sections in Lanzhou and Baiyin section of the Yellow River mainsiream were quantitatively analyzed. The results

show that the comprehensive water quality of Lanzhou and Baiyin sections was good from 2010 to 2019, and the

comprehensive pollution indexes of each section were all below 0.25. The water quality of each section had significant

spatial difference (P <0.05) and the overall water quality of Lanzhou section was better than Baiyin section. The water

quality of Fuhe Bridge section was significantly better than other sections except Xincheng Bridge (P <0.05). In terms of

season, the comprehensive pollution indexes of water quality in spring and winter were higher than those in summer and

autumn (P <0.05) in Lanzhou section while the seasonal fluctuation of water quality in Baiyin section was not obvious.

The water quality of Lanzhou section notably improved from 2014 and experienced two periods including the stable decline

period of comprehensive pollution index (2014-2017) and rapid decline period of comprehensive pollution index (2018-

2019). The water quality change time of Baiyin section lagged behind Lanzhou section (2016) and the water quality

improved significantly from 2017 to 2019.

Key words: water quality; comprehensive pollution index method; time series analysis; Lanzhou section of the Yellow

River mainstream; Baiyin section of the Yellow River mainstream
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Fig.1 Spatial variation characteristics of single factor pollution index
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F1 ZMBEEIHFEXKREZEUZERETESR
Table 1 Seasonal differences of main chemical pollutants in monitoring section of Lanzhou section
FAY P1H
EiEtan
AN AT (X ik AR B AT (X R
CODy, 0.798 0.678 4.788 4.788 0. 504 0.572 <0.01 0. 682
BODj; 1. 034 2.417 1. 467 1. 467 0.391 0. 085 0.242 <0.05
NH;-N 0.520 0.736 4.948 4.948 0.672 0.538 <0.01 <0.01
TP 3.250 0. 885 1.248 1.248 <0.05 0. 459 0.309 0. 146
COD 0.120 1.202 0.584 0.584 0.947 0. 325 0. 630 0. 286
AL 0.482 0.200 0.478 0.478 0. 697 0. 895 0.700 0.301
x2 BRBEVSEKREIELFERETER
Table 2 Seasonal differences of main chemical pollutants in monitoring section of Baiyin section
FAH PIE
£zt . o g -
1 IE SRR AT AT brgud iy AT
CODy, 0. 082 0. 856 0.783 0.969 0.474 0.512
BODs 3.225 2.410 2.326 <0.05 0. 085 0. 093
NH;-N 5.378 6. 668 1. 471 <0.01 <0.01 0.241
TP 2.511 3.100 0.933 0.076 <0.05 0.436
COD 1.207 4.328 2.125 0.323 <0.05 0.116
frRig] 1.584 0.914 1.333 0.213 0. 445 0.281
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