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Abstract Text:

The van Genuchten equation is used often to provide an empirical description of soil water retention
data. The equation is commonly used for modeling hydrologic processes for environmental and
agricultural applications, including irrigation. Most applications involved soils of temperate or arid
climatic regions. Soil of tropical zones often have distinct textural compositions with a
predominance of clay and sand, which may lead to multimodal pore size distributions that are not
conducive to applications of the standard van Genuchten equation. This study aims to evaluate the
performance of the van Genuchten equation using a large database on soil water retention of
tropical soils in Brazil, where almost 6 million hectares are irrigated and responsible for about 70%
of water consumption in Brazil. We selected 1058 undisturbed soil samples with water retention
data covering a wide matric potentials. The results show that the root-mean-squared error (RMSE)
of the water retention estimates was larger than 4% for only 10 samples. For the remaining
datasets, the RMSE distribution behaved as follows: 27 samples had an RMSE from 3 to 4%, 70
samples had an RMSE from 2 to 3%, 332 samples had an RMSE from 1 to 2%, and 619 samples
had an RMSE from 0 to 1%. Because of the bimodal pore size distribution of many soils, a dual
porosity retention model is probably more appropriate for samples having the higher RMSE values.
Overall, the van Genuchten equation was found to be appropriate for Brazilian soil conditions. Work
is underway to see if soil or landscape properties can be used to predict the presence of the
bimodal pore-size distributions.
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