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Additional equations used for calculation of the fraction of evaporation loss (FE) from Benettin et al.,
(2018):

103 𝑙𝑛[𝛼 + (2 𝐻)] = 1158.8(𝑇 3 ⁄109) − 1620.1(𝑇 2 ⁄106 ) + 794.84(𝑇⁄103 ) − 161.04 + 2.9992(109 ⁄𝑇 3 ) (1)

103 𝑙𝑛[𝛼 + (18 𝑂)] = −7.685 + 6.7123(103 ⁄𝑇) − 1.6664(106 ⁄𝑇 2 ) + 0.3504(109 ⁄𝑇 3 )

(2)

𝜀𝑘 = 𝜃𝑛(1 − 𝑅𝐻)(1 − 𝐷𝑖 ⁄𝐷)103

(3)

𝛿𝐴 = (𝛿𝑃 − 𝜀 + )/𝛼 +

(4)

where,
α+ [–] and ε+ [‰] are equilibrium fractionation factors,
T is air temperature [K],
RH is relative humidity,
δA is the isotopic composition of atmospheric vapor [‰],
εk is the kinetic fractionation factor [‰],
n is the aerodynamic diffusion parameter [–],
θ is the weighting term [–] (the possible influence of the evaporation flux on the ambient moisture and
assumed as 1 (Gat, 1996)),
Di/D is the ratio between the diffusivities [–] (Di/D=0.9755 (for 2H) and Di/D =0.9723 (for 18O) (Merlivat,
1978).
References
Benettin, P., Volkmann, T. H. M., von Freyberg, J., Frentress, J., Penna, D., Dawson, T. and Kirchner, J.:
Effects of climatic seasonality on the isotopic composition of evaporating soil waters, Hydrol. Earth Syst.
Sci., 22(5), 2881–2890, doi:10.5194/hess-22-2881-2018, 2018.
Gat, J. R.: Oxygen and Hydrogen Isotopes in the Hydrologic Cycle, Annu. Rev. Earth Planet. Sci., 24(1),
225–262, doi:10.1146/annurev.earth.24.1.225, 1996.
Merlivat, L.: Molecular diffusivities of H2 16O, HD16O, and H2 18O in gases, J. Chem. Phys., 69(6),
2864–2871, doi:10.1063/1.436884, 1978.

