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Study on supplement of water quality monitoring data and analysis of
pollution source by distributed hydrological model
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Abstract: Water quality monitoring plays a significant role in water environment impact assessment and water environment man-
agement. The current water quality monitoring data have the following problems: low monitoring frequency, difficulties in moni-
toring, complexity of influencing factors,and low level of informatization. To make up for the above disadvantages,we used the
distributed hydrological model to supplement the water quality monitoring data and trace the source of pollutants. A case study
was conducted in the Jianjiang River basin. We established a SWAT model to simulate the total phosphorus pollutants based on
the hydrometeorology, the underlying surface data,and the water quality data of four sections from 2010 to 2014. Results indica-
ted that: the distributed hydrological model can not only complement the total phosphorus data of the four monitoring sections
in the same period, but also trace the source of total phosphorus pollution in this basin to non-point source pollution,and reveal

the spatial distribution of the non-point source pollution and the proportions of different pollution categories. Fertilizer loss is
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the main pollution source in this basin, particularly in wet years,in which it accounted for up to 66 % of pollution.

Key words: water quality monitoring data; distributed hydrological model; Jianjiang River basin; interpolating and extension

method; non-point source pollution
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Tab. 1 Summary of monitoring time series of water quality

data at monitoring sections in Jianjiang River basin in Duyun City
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Fig. 1 Location of stations and sections in Duyun City
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Fig. 2 Measured data of total phosphorus in different sections and water quality data supplemented by the model
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Tab. 2 Calculation results of monthly mean total phosphorus output load during 1990 to 2014

Ay 1A 2H 3H 4 A 5H 6 H 7H 8 H 9H 10 A 11 A 12 A4
[T 5 /mm 35.3 38.4 67. 4 116.8  209.3  286.2  270.6  110.3  105.1 99.5 55.0 26. 8
S/t 1.6 2.2 2.5 5.1 14. 3 18.2 17. 7 7.4 4.9 4.6 2.4 1.3
FA T H B/ 6 2.5 2.7 4.7 8.2 14. 7 20. 1 19.0 7.8 7.4 7.0 3.9 1.9
S/ Vo 1.9 2.6 3.0 6.2 17. 4 22.1 21.6 9.1 6.0 5.6 3.0 1.6
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Fig. 3 Trend and correlation diagrams between rainfall and total phosphorus
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Fig. 4 Total phosphorus output distribution in the

sub-basin of Jianjiang River basin
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Fig. 5 Contribution rates of non-point source pollution to total phosphorus in typical wet,normal,and dry years
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