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'Sink & Source
"Residual water content
rBubbling pressure
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Pore size distribution index
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Unsteady State Evaporation from Bare Soils with
Shallow Groundwater Table Based on Brooks-Corey Soil Water
Retention Curve

G. Zarei, A. M. Liaghat and M. Homaee'

Abstract

In arid and semi-arid regions, evaporation from bare soils is an important component
of the water budget. Also, where groundwater table is shallow, considerable amount of
water would be lost due to capillary rise. Evaporation from soil surface results in a
gradual accumulation of salts in the upper soil profile. Thus, evaporation not only is
responsible for water loss but also is a major reason for soil salinization. One major
difficulty for accurate estimation of unsteady evaporation under field conditions arises
from the lack of a simple function with few input parameters. The main purpose of this
study was to develop and verify an analytical solution for one-dimensional non-steady
upward flow from shallow groundwater 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 soil surface can be estimated as function of water table
draw down, impermeable layer depth, and soil hydraulic functions. The solution is
based on the Brooks-Corey’s parametric equation for soil water retention curve.
Lysimetric experiments consisting of three disturbed sandy loam, silty clay loam, and
silty clay soils were conducted to evaluate the analytical solutions. The results indicate
a reasonable agreement between the data and the theoretical solution. Analytical
model underestimates the evaporation and water table drawdown in a certain period.
The discrepancies can be attributed to evaporation from side gap of shrinked soil;
evaporation due to vapor phase transmitted moisture, experimental errors and most
importantly the collapse of macropores resulting from soil packing. The analytical
solution seems to be applicable for different soil types, requiring only few accessible
input parameters.

Keywords: Bare soil evaporation, Nonsteady evaporation, Analytical solution of evaporation, Shallow
water table, Richards’ equation
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