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Tracing nitrogen sources and cycle in freshwater system

using nitrogen and oxygen isotopic values in nitrate
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(1. School of Earth and Space Science, University of Science and Technology of China (USTC) , Hefei, 230001, China;
2. Advanced Laboratory for Environmental Research and Technology, Joint Advanced Research Center, USTC-CityU, Suzhou, 215123, China)

ABSTRACT

Nitrogen nutrient pollution is an environmental issue in many regions of the world, which attracts
numerous concerns, especially in predominantly agricultural areas and densely populated areas. Hence, the
identification of nitrogen pollution sources is particularly important. Nitrogen and oxygen isotopic compositions
in nitrate have been frequently applied to identify nitrogen sources in freshwater systems during the past ten
years. This article summarizes the range of nitrogen and oxygen isotopic compositions in known nitrogen
pollution sources, elaborates the main factors to impact nitrogen and oxygen isotopic compositions, describes
three mainstream testing methods to determine nitrogen and oxygen isotopic compositions, and proposes how to
quantify the contributions of various nitrogen sources. The joint use of dual isotopic compositions and
hydrochemistry can effectively identify the nitrogen sources in freshwater systems. With the continuous
improvement of detection accuracy, the empirical range of isotopic values in representative endmember
pollutants becomes more accurate.

Keywords: nitrate sources, nitrate, nitrogen isotope, oxygen isotope, freshwater, isotopic fractionation.



