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2- Falling- Rate Stage

3- Slow- Rate Stage

5- Darcy- Buckingham's Law (1907)
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1- Isothermal
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1- Flux 2- Leibnitz’s Rule

3- Sink & Source

4- Partial Difterential Equation
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1- Pressure Plate Apparatus
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Nonsteady Evaporation from Bare Soils with Shallow
Ground Water-Table Based on Van Genuchten Soil
Water Retention Curve

Gh, Zarei, M. Homaee and A. M. Liaghat

A large amount of rainfalt and irrigation walcr in arid and semi-arid regions is lost
through soil surface via cvaporation. In the vegetated areas, depending on the
irrigation method and the growing stage of the plants, over 10 to 61 percent of the
total evapotranspiration is due to evaporation alone. In such regions with shallow
ground water-table, high evaporation lcads to accumulate salts at the soil surface.
Thus, the evaporation phenomenon not only is responsible for water loss but also is
a major reason for soil salinization. One major difficulty for accuratc estimating of
evaporation in the field conditions is lack of simplc function with less needed input
parameters. The main purposc of this study was to develop and verify an analytical
solution for one-dimensional non-steady upward flow from shallow ground water-
table with minimum input data. Consequently, an analytical solution was
developed based on the Richards’ equation with the initial and boundary conditions
governing evaporation process. In this solution, the amount and instant of
evaporation from the soil surface can be estimated as functions ol water-table
drawdown, impermeablc layer depth, and soil physical properties. The solution is
based on the parametric closed form equation of Van Genuchten tor soil water
characteristic. Some soil column experiments consisting of three disturbed Sandy
Loam, Silty Clay Loam, and Silty Clay soils were carricd out to evaluate the
anatytical solutions. 'The results indicalc a good agreement between the data
collected and the theoretical solution. The anafytical model underestimates
evaporation and water-table drowdown in a certain perioct.  The small
disagreements between the measured and predicted values can be attributed to side
gap of shrinkaged soil, evaporation due to vapor phase transmited moisture,
experimental errors and most importantly the collapse of macropores resulting
from soil packing. This solution secms to be applicable for difterent soil types,
requiring only few accessible mput parameters.

Key Words: Nonsteady Evaporation, Barc Soil Evaporation, Analytical Solution
of Evaporation, Shallow Water Table, Richardes’ Equation.



