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Fig.1 Water distribution in water—repellent soil after raining
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Fig.2 Infiltration on a ridge and in a furrow during raining
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Fig.3 Water disiribution in a furrow—sown water repellent sand
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Fig.4 finite element network used for the model
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Table 1 Physical properties of the soil
Depth Organic matter Clay Silt Sand MED"
(m) (g/ kg) (%) (%) (%)
0—0.15 9.1 1.95 1.45 96.6 3.0
0.15—0.5 1.9 1.4 0.8 97.8 0.1

+ MED: Molarity of Ethanol Drop test.
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Fig.5 Soil surface evaporation resistance
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Fig.8 Measured and predicted soil temperature at 0.04m depth in the ridge and furrow
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Fig.9 Measured and predicted the evaporation rate and cumlative evaporation in the furrow
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Fig.10 Measured and predicted soil moisture content at 0.04m depth in the furrow
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MODELING HEAT AND WATER MOVEMENT IN A WATER—
REPELLENT SANDY SOIL

Yang Bangjie

(Research Center for Eco—Environmental Sciences, Chinese Academy of Sciences, Beijing 100080)

P. S. Blackwell and D. F. Nicholson

(Western Australian Department of Agriculture, WA 6530, Australia)

Summary

Water—repellent soils are difficult to wet and cause crop production losses and land
erosion by wind and runoff. Research programs on soil water repellency have been con-
ducted in Australia, the Netherlands, New Zealand and America for many years. Because
wetting patterns in water—repellent soils are quite irregular and incomplete, there has
been no successful model for heat and water movement in water—repellent soils. Based on
our tillage research work in water—repellent soils in Western Australia. the water
movement in furrow sown water—repellent sandy soils is quite regular. As making fur-
rows, the extremely water—repellent surface soils are moved to form the ridges with dry
cores. This leads to rainfall runoff from the ridge and infiltration into furrow. Furrow
tillage not only increased the gemination, but also make it possible to develop a model. A
numerical model of heat and water movement in furrow sown water—repellent sand was
developed and validated by the authors in Western Australia in 1991.

Key words Soil water repellency, Soil heat and water, Numerical model



