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Fraction model under evaporation considering vertical difference of
stable isotopic concentration
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Abstract The commonly-used Rayleigh model of isotope hydrology is based on the assumption that assumes the stable

isotopes in the static water are completely mixed. It neglects the vertical concentration difference of the isotopic

composition. Accordingly it can not match the natural process well. Against this case a differential equation model of

stable isotopic composition in the static water under evaporation conditions considering its vertical difference and the

diffusion effect caused by it was re-deduced based on the mass conservation the Fick' s principle and the Rayleigh

fractionation principle by use of the infinitesimal method. The differential equations definite conditions and some

suggests for the sampling methods for model application were proposed so as to give a more accurate mathematical

foundation of quantitative analysis and simulation of stable isotopic composition of lakes and so forth.

Key words Rayleigh fractionation vertical concentration difference isotopic composition of hydrogen and oxygen

differential equation model evaporation
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