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1- Soil Water Storage Capacity
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Abstract

Determination of Soil Water Storage Capacity in a Silty Loam Soil with Shallow
Water Table

sh. Shams! and AR. Sepaskhah2

In many hydrologic and agricultural researches, the amount of water requirement to raise a shallow water
table to the soil surface, i.e., soil water storage capacity (SWSC), is important. In this research, the amount
of SWSC was measured and estimated. Then, relationship between SWSC and groundwater depth were
obtained as a polynomial function for Kuye-Asatid soil (silty loam) using theoretical and experimental
methods. Also the effect of encapsulated air on SWSC is investigated in both methods. Four water table
depths of 30, 60, 90 and 120 cm were simulated in laboratory, and soil water contents at different depths
were measured and the amount of SWSC was calculated under different water table depths. Regression
analysis was used to obtain the relationships between SWSC and water table depth for the experimental
data. The amounts of soil water storage capacity in both experimental and theoretical methods are com-
pared using linear regression. The values of the coefficient of determination R2 for cases encapsulated and
without encapsulated air were 0.96 and 0.99, respectively. Further, the values of slope and intercept of lin-
ear relationship indicated that the data obtained with encapsulated air are close to the results of theoretical
approach. The results show the amount of encapsulated air in soil water storage capacity is about 21% of
soil porosity. Therefore, it should be considered in SWSC calculation. The proposed equation accommo-
dates the reduction effect of the capillary fringe on SWSC. By statistical comparison the proposed func-
tion for case of encapsulated air is similar to theoretical equation, but in case of without encapsulated air
condition, they are not similar.

Keywords: Shallow Water Table, Soil Water Stotage Capacity, Encapsulated Air.
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