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AN APPROACH TO TRANSFORMATION OF COORDINATES OF VERTICAL
UNSATURATED WATER FLOW IN SOIL

Zhang Hong' Li Hang®  Wei Shigiang’
(L. College o Agronomy and Life Sciences, Southwest Agricuburd University, Chongging 400716, China)
(2 Key Laboraory ¢ Materid Cycling in Pedosphere, Institute ¢ Soil Sdence, Chinese Acadany d Sciences, Narying 210008 China)
(3 College f Resources and Emwironment, Southwest A gricultural uriversity, Chongging 400716 China )

Abstract

Even though the numerical solution of the unsaturated water flow in soil has been widely applied, the analytr

cal solution cannot be replaced in understanding the intrinsic mechanism of water flow in soil. Considering the nonlinear in nature

of unsaturaed water flow in soil, analytical solutions should be extremely difficult to obtain, especially as the gravity is taken into

onsideration. Thus, so far, there is not any analytical solution available for those issues with both the gravitational effect and the

nonlinearity under consideration. In this contribution, a wordinate transformation approadh is suggested, enabling us to avoid the

obstade of the gravity by removing the item of gravitational effect in the equation. Subsequently, the equation for desaribing urr

sdurated water flow in the gravitational field bears the same fom as the equation neglecting the gravitational effed. As a result,

for the first time, an analytical solution that can be expressed with the algebra for is obtained. The relational theoret ical results,

including the new method of coordinate transfomation and the analytical solution advanced in this paper, have been verified in

experments.
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