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factors and sources of NO; is crucial to the control of NO; pollution. Based on methods such as human health
risk model, random forest model, isotope and MixSIAR model, this study analyzed the distribution characteris-
tics and potential risks of shallow groundwater NO; in Huazhou District, and revealed the main controlling fac-
tors and main sources of shallow groundwater NO; . The results show that the shallow groundwater NO; con-
centration in Huazhou District is high in the west and low in the east, especially in the southwest. The NO; con-
centration is as high as 271 mg/L. The main factors controlling NO, concentration being EC>ORP> Ca’ >
Mg’ >T>TDS>HCO, . The main sources of NO, are soil nitrogen and manure & sewage. The manure &
sewage contributes the most to the NO; content (63.8%), followed by soil nitrogen (19%) and chemical fertiliz-
er (12.7%). Long-term drinking of shallow groundwater with high NO; concentration in the study area has po-
tential risks to human health, especially for children, whose HHRA assessment risk is as high as 7.904.

Keywords: shallow groundwater nitrate; nitrogen and oxygen isotopes; Bayesian mixed model; Random

Forest model; health risk assessment
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Fig. 1 (a) Geographic location of Huazhou District and (b) sampling site of shallow groundwater
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Tab. 1 Dual isotope values used in the model
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Tab.2 Parameters used to assess the potential risk of shallow groundwater nitrate in HHRA
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Tab. 3 Statistics of the hydrochemical parameters of

shallow groundwater

EiE 7N B R moME CPHE R G
pH / 8.39 7.81 8.08 37
TDS mgL 2612 180 647.95 37
ORP mV 852 -97 93.54 37
Na' mg/L 211 9.2 50.2 37
K’ mg/L 25.7 0.82 5.59 37
Ca™' mg/L 321 28.1 114.76 37
Mg™ mg/L 243 243 27.85 37
cr mg/L 355 4 59.24 37
HCO;~ mgL 1062 97.6 351.61 37
S0 mgll 624 19.2 123.51 37
NO; mg/L 271 <20 68.46 37
8"N-NO; % 40.28 -1.61 10.83 32
3"0-NO, % 2256 —10.12 5.60 32
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Fig.2 Piper diagram of shallow groundwater
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Fig. 3 Spatial distribution of shallow groundwater NO; in

Huazhou District
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Tab. 4 Potential risk value of oral ingestion of shallow groundwater NO,
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Fig. 8 Proportional contributions of difference NO;

sources in shallow groundwater
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