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Use of the Nitrogen/Carbon Ratio ( N/C) and Two End-Member Sources
Mixing Model to Identify the Origins of Dissolved Organic Matter from Soils in

the Water-Level Fluctuation Zones of the Three Gorges Reservoir
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Abstract: Soil dissolved organic matter ( soil DOM) plays a crucial role in the environmental fate of pollutants because of its
exceptional biogeochemical reactivity. Therefore, tracing the sources and understanding the properties of DOM through chemical
characterization is important for clarifying the “structure-reactivity” of DOM in the environment. In this study, traditional elementary
analysis methods including nitrogen/carbon ratio (N/C) determinations and derived two end-member source-loads mixing models were
applied to soil DOM extracted from the water-level fluctuation zones of the Three Gorges Reservoir (TGR) area. The results were
further compared to other characterization techniques that operate on the molecular scale (e. g., FTIR and analytical pyrolysis
techniques ). The ultimate objective was to assess the performance of N/C ratio and two end-member modeling for identifying the DOM
sources. Additionally, a photo-bleaching kinetic experiment was conducted to test the correlation between DOM reactivity and its
source-loadings. Results showed, based on the N/C ratio and mixing modeling, all soil DOM samples in the TGR area share “dual-
source” characteristics, namely, allochthonousness (e. g. , terrestrial) and autochthonousness (e. g. , internal) attributes, which is
in agreement with other advanced characterization tools. The traditional method results were comprehensible in light of the data from
molecular techniques, but the information revealed only reflects certain aspects of DOM compositional characteristics. It can be
concluded that the N/C ratio and mixing modeling can validate general sources of soil DOM, but not information about specific
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components. Meanwhile, the significant correlation between the photo-bleaching kinetic constant and N/C and source-loadings

indicated that these two parameters can be used as rapid indicators to estimate soil DOM reactivity in photochemical processes.

However, it should be emphasized that it remains essential to employ multiple characterization methods to investigate the

biogeochemistry of soil DOM, so as to increase the characterization resolution with regard to the heterogeneity of DOM.

Key words: Three Gorges Reservoir areas; water-level fluctuation zones; dissolved organic matter (DOM ) ; soil; natural organic

matter; elemental composition; source-loading model ; structure-reactivity relationships
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Fig. 1 Soil sampling sites in the water-level fluctuation zones of the Three Gorges Reservoir

area and the relevant procedure for the source-identification based on the elemental ratio analysis
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Fig. 2 Comparison of N/C molar ratio between TGR soil

DOM samples and other natural organic matter samples
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Fig. 3  Contributions of two end-members to the compositions

of soil DOM from the TGR sites based on the linear mixing model
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Table 1  Correlations between DOM optical index values and contributions from each end-member source
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S/ % -0.14 -0. 40 0.17 0.02 -0.07 0.12
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Fig. 5 Correlations between elemental analysis data

and main groups of compounds identified by pyrolysis
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Fig. 6 Kinetic process of the photo-bleaching of chromophoric DOM and correlation analysis results
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Table 2 Calculations for the first-order kinetic parameters

1 DOM BEA Kyp/h ! g 0, ,/d iﬁ%ﬁ&
FL 0.006 1 4.7 6.8
SB 0.002 6 1.1 16.0
TJ 0. 006 4 4.5 6.5
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FJ 0.008 1 3.6 5.1
YY 0.005 6 5.2 7.4
FD 0.004 0 7.2 10. 4
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FEIXEH{E 0.0057+0.0021  5.9+2.6 8.5+3.8
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