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Methods 

A nitrate isotopic biplot accompanied with a Bayesian 
isotope mixing model (SIAR) were applied to estimate the 
proportional contribution of four dominant sources of nitrate 
(manure and sewage(M&S), NH4

+ in fertilizer and rain 
(NHF&R), soil N(SN), and unknown(UKN) [1, 2] in 
groundwater in Northeastern suburbs of Beijing. The results 
are shown in the figures below. 
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Fig.1. The biplot of nitrate isotope (A) and the proportion of 
major sources of nitrate (B) in groundwater. 
 
Discussion of Results 

The Bayesian isotope mixing model (SIAR) can calculate 
the contribution of different nitrate sources in groundwater, 
which is more accuracy than the mixing-model as the mixing-
model based on mass balance cannot deterministically 
calculate  the proportional contribution of different sources 
when the number of sources exceeds the number of isotopes 
analyzed [3, 4].  

As indicated in the results, there are a certain proportion 
of unknown nitrate sources in the groundwater. This may be 
due to the fractionation effect of nitrogen and oxygen 
isotopes when nitrate entering the groundwater [4, 5], as well 
as biochemical reactions occur in the aquifer. 
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