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Discussion on E value in common groundwater evaporation empirical models
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Abstract: The evaporation rate of water surface (expressed with E) is contained in the common empirical models
of groundwater evaporation, which can be replaced by the evaporation rate of soil surface at groundwater depth of zero.
Measured data of groundwater evaporation rate, evaporation rate of soil surface at groundwater depth of zero and evapora-
tion rate of water surface were used to made a discussion on the selection of E| value in Averiyanov equation, Ye equation
and Lei equation, so as to improve the accuracy of calculation. Meanwhile, the groundwater evaporation rate was com-
pared under the two conditions in which E, was the evaporation rate of water surface and the evaporation rate of soil sur-
face at groundwater depth of zero, respectively. The results turned to be that, in the light of clay loam in Xinjiang, some
calculation error would be caused if the evaporation rate of soil surface at groundwater depth of zero were used instead of
the evaporation rate of water surface as for the above three equations. So it was suggested that the evaporation rate of wa-
ter surface be used as Ey, and an exponential function relationship between 7 and groundwater table was obtained. The
study results may provide references for the selection of Ej in the empirical models of phreatic evaporation, and offer a
new method for calculating the parameter » in Lei equation.
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Table 1 Basic physical properties of tested soil
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Soil particle content of different grain diameters Soil type

2 ~0.02mm 0.02 ~ 0.002mm <0.002mm K+
46.4 38.5 15.1 Clay loam
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Table 2 Power function fitting of different E,

values in Averiyanov equation
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Table 3  Exponential function fitting of different E

values in Ye equation
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Table 4 7 value of each groundwater table

H/m 1.0 1.5 2.0 2.5 3.0

7 0.918 0.453 0.215 0.112 0.069
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Table 5 Comparison of calculated and measured values of
groundwater evaporation rate in Lei equation

( Ep means the evaporation rate of water surface)

E/(mm-d"") MR/ %

H/m P e frelative

Calculated value ~ Measured value error
1.0 2.416 2.487 2.83
1.5 1.314 1.260 4.29
2.0 0.825 0.783 5.35
2.5 0.542 0.505 7.50
3.0 0.326 0.350 6.93
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Table 6  Comparison of calculated and measured values of

groundwater evaporation rate in Lei equation( £, means

the evaporation rate of soil surface at groundwater depth of zero)

E/(wm-d"") MR/ %
H/m R SO Relative
Calculated value Measured value error
1.0 1.070 2.487 56.96
1.5 0.536 1.260 53.65
2.0 0.270 0.783 65.48
2.5 0.147 0.505 70.82
3.0 0.093 0.350 73.51
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Fig.2 Relationship between groundwater table and parameter 7
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