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Identifying Nitrate Sources in a Typlcal Karst Underground River Basm

ZHAO Ran', HAN Zhi-wei'?* , SHEN Chun-htia', ZHANG Shui', TU Ha,n , GUO Yong- -Ii? ..Ir'f
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Abstract: Underground rivers are an 1mp0rtdnt source of grQundwater in karst area. l}écently, nltrdte pollution of underground rivers
has bécome a [serious*issue. To identify the Sources of mitrate|in Guancun typical karst underground river basin, stable lsofope
teChniques (6"N- NO 3 8"0-NO; , and 8"0“H,0) werelapplied in this study. The contribution rates of different nitrate sources in
grour?ﬂwater were qudntltdtlvely identified bdsed on the stdble lbotOBB analysis in R (STAR) model, and'the influence of land use type
on nltrate dlstrlbu'flon and source in watershedwater Was clanﬁed The results showed that O nitrate mainly came from fertilizers, soil
organic mturogen andimanure/sewage based to the lbOtOPIC composition of nitrate nitrogen and oxygen isotopes. It was revealed that
non-point sources significantly contributed to nitrate in waters of the Guancun underground river basin. @) Nitrification dominated the
formation process of nitrate in groundwater, and the initial values of nitrogen and oxygen isotopes were not affected by fractionation.
@ Based on SIAR, the contribution of different sources to nitrate in water in the basin varied seasonally, and the contributions of
fertilizer, soil organic nitrogen, and manure/sewage to nitrate were 57.07%, 34.06%, and 8. 87% in the wet season and 34. 14%,
33.02%, and 32.84% in the dry season, respectively. Overall, the present study quantitatively evaluated the temporal variations of
nitrate sources in a typical karst groundwater river basin and provided a theoretical foundation for prevention and control management of
non-point source pollution and watershed management in karst areas.

Key words : multi-isotope ; nitrate pollution; source analysis; karst underground river; SIAR model
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Table 2 Contribution proportion of nitrate in four water types from different sources
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Fig. 2 Temporal and spatial distribution of nitrate concentration in Guanaco underground river basin
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