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The article describes the physical basis of 
the modern analysis of water movement in 
unsaturated soils, with special reference to 
infiltration. The general flow equation (a 
nonlinear Fokker-Planck equation) is de-
veloped, methods of solution are described, 
solutions are presented, and their physical 
significance is discussed. [The SCI® indicates 
that this paper has been cited over 145 times 
since 1969.] 
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"A very large fraction of precipitation (or 
irrigation water) reaching the land surface 
moves through unsaturated soil during the 
subsequent processes of infiltration, drain-
age, absorption of soil-water by plants, and 
evaporation. Understanding these processes 
is central to hydrological studies by water 
resource engineers, agronomists, and ecolo-
gists. 

"In the early 1950s, when I began research 
in this field, these processes were poorly 
understood. Each had its own folkloric ex-
planation, and no unified physically based 
quantitative predictive theory existed. The 
soil physicists L.A. Richards1 (US) and EC.  
Childs2 (England) had perceived that 
Darcy's law for unsaturated media, together 
with the measurable dependence of the 
chemical potential of the soil-water on its 
concentration, yielded a flow equation. This 
is, in general, a nonlinear Fokker-Planck 
equation, and I developed methods of solv-
ing this equation and showed that the solu-
tion agreed with the (hitherto unexplained) 
experiments. It was thus demonstrated that 
the  various  hydrological   processes   repre- 

sented solutions of the general equation 
subject to appropriate initial and boundary 
conditions. My most detailed studies were 
of infiltration, the process whereby water at 
its surface soaks into soil. 

"Why has this article been much cited? 
First, it is a review which gives a concen-
trated, connected account of a program of 
work reported in some 30 papers over the 
period 1954-1968. So it tends to get cited as 
an act of economy. Secondly, the article 
was timely. Engineering hydrologists took 
little notice of this work before the Ad-
vances in Hydroscience article appeared. 
Till then the topic seemed to be thought fit 
only for soil physicists with mathematical 
tendencies. 

"Awards and honours? This work has, I 
assume, contributed to my getting several: 
the David Rivett Medal (1966); elected 
Fellow of the Australian Academy of Sci-
ence (1967); elected Fellow of the Royal 
Society of London (1974); and the Lyle 
Medal of the Australian Academy of 
Science (1981). 

"New terminology? Sorptivity is a measur-
able physical quantity, and expresses the 
capacity of a porous medium for capillary 
uptake of a liquid. I used the term from 
1957, but it was not widely accepted until 
after the Advances in Hydroscience article. 

"Relevant later reviews? My papers enti-
tled 'Flow in porous media' relate the work 
to conventional fluid mechanics and review 
the generalization to embrace flow and vol-
ume change in swelling soils and porous 
media.3,4 'Recent progress in the solution of 
nonlinear diffusion equations' describes fur-
ther work on solving nonlinear Fokker-
Planck and diffusion equations.5 'Macro-
scopic analysis of the behaviour of colloidal 
suspensions' reviews the application to col-
loidal suspensions, which represent simply a 
special (if dilute) class of swelling media.6 It 
must be added that this mode of analysis re-
mains at present largely unknown to colloid 
chemists." 
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