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Abstract: There are few studies on the source identification of nitrate in the natural rivers in karst area, and even fewer on the
influence of the anti-seasonal arid climate on the nitrate transportation. In this paper, 8N and 8O isotopic tracing method is used
to analyze the source of nitrate in surface water and groundwater of Quanshui River, a branch of Hangjiang River and to determine
the biological and chemical transformation process of nitrate. The contribution rate of each pollution terminal element was
determined quantitatively by using the model of Stable Isotope Analysis in R (SIAR). The results show that soil organic nitrogen,
sewage manure, fertilizer and atmospheric subsidence contributed 31.4%, 20.0%, 29.6% and 19.0% respectively to the nitrate
source of groundwater, and the proportion of nitrate source to surface water was 32.0%, 30.0%, 25.0% and 13.0%. The
contribution of sewage manure to surface water nitrate is significantly higher than that of groundwater. Due to the large water
body, the water in the reservoir has strong self-purification ability and is almost unaffected by sewage manure (only 9.0%). The
contribution of soil organic nitrogen, atmospheric subsidence and fertilizer in the nitrate soil of the reservoir was 43.0%, 11.0%

and 37.0%, respectively. In dry season, groundwater is mainly recharged slowly by groundwater. Because groundwater is affected
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by soil in vadose zone, soil organic nitrogen is the main source of nitrate in the river. The downstream of the river is more

susceptible to human activities, and the contribution of domestic sewage and chemical fertilizer to nitrate in rivers increases.

Key words: nitrate pollution; nitrogen and oxygen isotopes; source identification; STAR model; Quanshui River; hydrogeology.
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Table 2 Changes in nitrate nitrogen and ammonia nitrogen
concentration of surface water and groundwater
from the source to the downstream of the Quanshui

River catchment

b N-NO;~ N-NH, N-NO,

(mg/L) (mg/L) (ug/L)
SW1 0.10 0.410 7
SW2 2.20 0.376 9
SW3 2.40 0.205 2
Sw4 3.20 0.462 3
Sp 1.34 0.125 2
GW1 14.11 0.410 19
GW2 7.06 0.239 26
GW3 10.33 0.222 47
GW4 9.76 0.313 6
DAMIla 0.46 0.313 7
DAM1b 0.88 0.085 7
DAM2a 2.03 0.085 22
DAM?2b 1.72 0.382 15
DAM3a 0.00 0.114 2
DAM3b 0.29 0.245 6
DAM4a 0.21 0.194 9
DAM4b 0.50 0.228 7
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Fig.5 SIAR estimated four potential sources contribution proportion of surface water and groundwater in Quanshui

River catchment
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