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Characteristics and isotope tracing analysis of nitrogen pollution of

water in Yingkou irrigation district
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Abstract: This paper systematically sampled and analyzed the surface water and groundwater in the spring of

Yingkou irrigation district, combined with nitrate nitrogen-oxygen isotope technology and Bayesian stable

isotope mixing model (Simmr), to reveal the characteristics of nitrogen pollution in the irrigation district and

quantitatively trace the contribution rates of various pollution sources. The results showed that the average

concentration of total nitrogen (TN) in groundwater in Yingkou irrigation district (12.01 mg/L) was

significantly higher than that in surface water (7.05 mg/L), and the proportion of ammonia nitrogen in surface
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water was much higher than that of nitrate nitrogen, while the opposite was true in groundwater. The
abnormally high concentrations of organic nitrogen and ammonia nitrogen in multiple sections of surface water
indicate the presence of areas with severe human and animal manure pollution in the irrigation district.
Compared to river basins, the water volume in irrigation area rivers (ditches) is relatively small, unstable, and
close to pollution sources, resulting in significant spatial differences in nitrogen concentration, and some
sections are prone to high accumulation of pollutants. The high TN concentration in groundwater is generally
characterized by excessive nitrate nitrogen, which highly coincides with the aquaculture areas, indicating that
aquaculture ponds may be the main reason for the high nitrogen concentration in groundwater in this region.
From the overall contribution of pollution sources, the Simmr model quantitatively shows that livestock manure
and domestic sewage contribute 79.1% of nitrate nitrogen in surface water, accounting for the largest
proportion, soil organic nitrogen contributes 13.9%, and fertilizer and atmospheric deposition contribute less
than 7%. Horizontal comparison shows that the contribution rate of manure and domestic sewage in Yingkou
irrigation district is significantly higher, while that of fertilizers is lower, highlighting the urgency of controlling
the discharge of manure and domestic sewage in the area. It is recommended that Yingkou Irrigation district
focus on strengthening the standardized management of livestock manure during storage and application, as
well as the centralized collection and treatment of rural domestic sewage, in order to ensure regional water
environment safety.
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Fig. 1 Overview of Yingkou irrigation district and location of surface water sampling points
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Fig. 2 Land use and location of groundwater sampling points in Yingkou irrigation district
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Tab.1 Surface water concentrations of total nitrogen (TN), ammonia (NH,-N) and nitrate (NO3-N) in mainstreams and tributaries in the
irrigation district
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Fig. 3 Surface water concentration of nitrogen components

along the Laodong river and Laobian river
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Fig. 4 Groundwater concentration and composition of total nitrogen (TN) in Yingkou irrigation district
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