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Performance and mechanism of capillary-barrier evaportranspiration
cover of landfills
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Abstract: Capillary barriers generally are considered for use in arid and semi-arid areas such that there have been few
researches on capillary barrier covers in humid regions. A soil column was constructed in the open air to evaluate the
performance of a capillary-barrier evaportranspiration cover. Percolation, surface runoff and water content variation under
precipitation, evaporation and evapotranspiration were monitored for 18 months. A water balance model (HELP) and a
soil-vegetation-atmosphere interaction model (VADOSE/W) were used to simulate the test. The total precipitation during the
testing period is 2361 mm. There are 88.4 mm surface runoff and 67.4 mm percolation. Most precipitation is sent back to the
atmosphere by the repeated water store-release process. The capillary barrier cover is effective because the hot season mostly
coincides with the rainy season at the test site. A large amount of water is stored by the overlying clay layer during precipitation
events due to the capillary break effect. Failure of the capillary break occurs only when the critical volumetric water content of
the overlying finer textured clay layer is exceeded. The breakthrough is caused by consecutive intense rainfall events. Both
HELP and VADOSE/W overestimate the surface runoff and percolation, and underestimate the evapotranspiration. The
predictions given by VADOSE/W are more accurate than those given by HELP, because the behavior of unsaturated flows can
be considered in VADOSE/W.
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Table 1 Water storage capacity of silty clay
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Fig. 1 Sketch diagram of soil column
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Fig. 2 Volumetric water contents in soil column and daily precipitation
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Fig. 3 Water balance of soil column
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Fig. 4 Measured volumetric water contents 0 in soils adjacent to capillary break interface and 0,
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Fig. 5 Hourly rainfalls and volumetric water contents 6 at different depths
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Table 2 Results of the adjustment process for the saturated

hydraulic conductivity
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Fig. 6 Comparison of actual water balance data with predictions
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