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Differential Characterlstlcs and, Source Jdentlficatlon of Water Quallty of the Rlvers in

Northern Henan Before and Afterfi{a’ nstorm v —

ZHANG Yan' ZOU Lei®, LIANG Zhi-jie' , DOU Mmg2 HL Plngr 3 HUANG Zhong- dong .rQI Xue- bln qr : )

(1, Farmland Trrigation Resedrch Institute, Chinese ALaden)ly of Agmultﬂ'lrdl Sciences, Xinxiang 453002 Chma 2. Kex Laboratory of Water Cycle and Related Land Surfdce
Procesies Inﬁtltute of Geographl( Smenoes and Natural Resources Researvh Chlnese Academy of Sciences, Beljmg 100101, China; 3. School of Water Conservancy
Engmeermg, Zhengzhaﬁ University, Zhengzhou 450001, China; 4. School "fEcolegy and Environment, Zhengzhou University, Zhengzhou 450001, China; 5. Laboratory of
Quality and Safety Risk Assessment for Agro-Products on Water Environmental Factors, Ministry of Agriculture and Rural Affairs and Rural Affairs, Xinxiang 453002, China)

Abstract; To explore the water quality differential characteristics and identify pollution sources of rivers in Northern Henan before and after rainstorms, the monitoring data of
eight water quality indexes in six monitoring sections before and after a rainstorm were selected. The change characteristics, differences, and change process of river water
quality indexes in Northern Henan before and after the rainstorm were analyzed by using a box diagram, correlation analysis, and an absolute principal components-multiple
linear regression model (APCS-MLR), and the absolute contribution rates of pollution sources were calculated. The results showed that the values of pH, DO, EC, and TN
after the rainstorm were lower than those before the rainstorm, whereas the values of turbidity, permanganate index, NH," -N, and TP increased after the rainstorm, and the
maximum change rate of TP was 177.17%. The proportions of DO, permanganate index, NH, -N, and TP in class IV and above water quality standards increased
significantly after the rainstorm, with increase rates of 65. 12%, 34.26%, 15.29%, and 37.46%, respectively. The water quality indexes of each monitoring section were
different hefore and after the rainstorm, and the difference in pH value was the smallest, whereas the differences in turbidity, NH," -N, and TP were relatively larger. The
correlations between pH and DO and other water quality indexes increased after the rainstorm, whereas the correlations between turbidity, permanganate index, NH," -N, TP,
and TN decreased significantly after the rainstorm. Before the rainstorm, the water quality indexes of the rivers were greatly affected by meteorological factors and those
endogenous to the water body. After the rainstorm, the absolute contribution rate of urban pollution sources to TN was 60.53% ; the absolute contribution rates of
meteorological factors to DO, NH," -N, and TP were 43.03%, 46. 11%, and 42.22%), respectively; the absolute contribution rate of agricultural non-point sources to the
permanganate index was 65. 60% ; and the absolute contribution rate of unidentified pollution sources to pH was 60. 04%.

Key words : rainstorm; differential characteristics of water quality; source; APCS-MLR; northern Henan
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Table 1  Overall monitoring of water quality of the rivers in northern Henan before and after rainstorm
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Ay i) 5 N pH _ _ ™ _ _ .
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Fig. 2 Proportion of water quality index categories of the rivers in northern Henan before and after rainstorm
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Fig. 3 Differences in water quality indexes of each monitoring section before and after rainstorm
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Table 2 Correlation coefficients of water quality indexes of the rivers in northern Henan before and after rainstorm
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Table 3  Total variance of the interpretation of the main components of water quality indexes of the rivers in northern Henan before and after rainstorm
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Table 4 Main contribution rates of water quality indexes of the rivers in northern Henan before and after rainstorm/%
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