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     WOODING INFILTROMETER 

For field use a 7 cm 
high and 15 cm in-
side diameter steel 
ring is gently pushed 
1 or 2 cm into soil. 
After filling the infil-
trometer with water 
by sucking  water up 
from a shallow pan, it 
is placed on top of 
the ring. 

For laboratory stud-
ies, or for class 
demonstrations the 
infiltrometer may be 
placed on top of a 15 
cm diameter soil col-
umn (shown here).

To start a measure-
ment, the tubing 
clamp at the top of 
the priming tower is 
opened and water 
quickly starts cover-
ing the soil with 
about a 1 cm high 
layer of water. At the 
same time water 
starts infiltrating the 
soil, causing the wa-
ter level on top of the 
soil to drop below 1 
cm. 

As a result air enters the Mariotte tower through the tube connecting the 
bottom of the priming tower to the Mariotte tower. This causes the Mari-
otte tower to maintain a constant head of water on top of the soil. 

During infiltration the water level inside the Mariotte tower is recorded 
with time, either manually or with a pressure transducer connected to a 
datalogger. Initial and final water contents (Ti and Tf, respectively) of the 
soil are measured.

 

Calculations:

Calculations are based on 
Wooding’s solution to 3-D 
infiltration from a circular 
ponded area. It is assumed 
that the cumulative infiltra-
tion is proportional to the 
square root of time for short 
times. The proportionality 
factor is called sorptivity (S), 
whose value is obtained by 
plotting cumulative infiltra-
tion versus square root of 
time. 
Wooding’s equation is:

Ks=If-4bS^2/(pi.Rs(Tf-Ti)), 

where: Ks is saturated hy-
draulic conductivity. If is final   
or steady state infiltration 
rate (which is measured), 
b=0.55, and Rs is the radius 
of the soil (7.5 cm). The in-
side diameter of the Mari-
otte tower is 4.43 cm. With 
these numbers the above 
equation can be simplified 
to:

Ks=If-0.093S^2/(Tf-Ti)
 

Advantages of us-
ing this method:

1) Method is quick and uses 
less water.

2) Method uses a 3D analy-
sis for 3D infiltration in 
the field.

3) Can be used in the field 
and in the laboratory. 

4) Excellent for teaching.
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