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Derivation of diffusion equation from Richards’ equation

It has been commented that the Richards’ equatiohé appropriate means of arriving at a
diffusion equation that can describe the transmissind diffusion of pressure head through a
saturated porous media (saturated soil), as denadedtby Iverson (2000) and Berti and Simoni
(2010).

Richards’ equation can either be expressed as ‘watgent (/) dependent or matric-suction
(w) dependent. This is because of the existenceretaionship between soil-water content and
pressure head. In fact, Richards stated that tifnfrexperimental data, unsaturated hydraulic
conductivity, K -unsat, and soil water capacify, can be expressed as a function of the capillary
potential, then matric-suction is the only depemdemiable occurring in the equation. Either

or # may be used as the dependent variable Kirdnsat andC may be expressed in terms of
either one. It seems thatwill be the easier variable to use when experinigniavestigating
the nature ofK. If y is a single valued function 6f the choice is simply a matter of
mathematical expediency.” Richards (1931: Page &28ed that “in order to make use of the
above equations, it is necessary to have informatimcerning the functiordy/) andK(w).

Therefore, whether one is dealing with the matriction/energy picture (as Iverson did) or mass
picture, in order to make use of the Richards’ équnaone needs the relation between soil water
content and pressure-head. This implies that, wtleaege in pressure head takes place without

change in water content, Richards’ equation (unfesdified) cannot be used to predict pressure
1

Fig. 1. Authors’ final response
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