
 

WOODING INFILTROMETER  

This infiltrometer is designed to determine the infiltration rate for field soils, as well as for soils in 
laboratory columns. The infiltration data can be recorded manually, or automatically with a datalogger. The 
infiltrometer is easy to operate, and measurements are fast. Thus many measurements can be taken in a 
relatively short time.  

Laboratory measurements: 

Weigh the 15.2 cm OD acrylic soil column. Prepare the soil used for the experiment, and place it in the 
acrylic column. Fill the column till 4 cm from the top of the acrylic. If possible weigh the column with soil, 
and compute the initial water content of the soil (Ti). One can also take a soil sample and determine its 
water content by weighing and drying. Place the infiltrometer on top of the column, and adjust the knurled 
knobs until the column sits vertically on top of the column. 

The infiltrometer has two water towers. The larger water supply tower has an inside diameter of 7.6 cm, 
while the smaller priming tower has an inside diameter of 2.54 cm. Both water towers need to be filled with 
water. Place the infiltrometer in a washbasin, soil pan or similar, filled with water. Apply suction to the top 
of the priming tower, which causes water to move up from the washbasin, and into the tower. Repeat this 
procedure with the water supply tower. 

 
After filling both water towers, carefully lift the infiltrometer out of the dishpan (hold it steady and 
vertical) and place it on top of the soil column. 
 
To start a measurement, the tubing clamp at the top of the priming tower is opened and water 
quickly starts covering the soil with a 1 cm layer of water. At the same time water starts 
infiltrating the soil, causing the water level on top of the soil to drop below 1 cm. This causes 
water to leave the water supply tower (with air bubbles replacing it), such that a constant head of 1 
cm water is maintained on top of the soil.  
 
During this constant head infiltration process, the water level inside the supply tower decreases. 
This decrease in water level is recorded, either manually or with a pressure transducer connected 
to a datalogger. Time is also recorded along with the water level. Measurements can be terminated 
when the infiltration rate approaches constancy. At this time the final water content (Tf) of the 
wetted soil is measured. 
 
Data analysis: 
It may be assumed that the soil near the top of the column is fully saturated. If that is the case the 
hydraulic gradient is unity, and the saturated hydraulic conductivity, Ks is equal to if, the final 
average infiltration rate. 
 
Field measurements: 
 
The methodology for field measurements is very similar to that of lab measurements.  



First one or more soil samples are taken very near the site of the infiltration experiment. These 
samples are taken to determine the initial water content, Ti, of the surface soil at the site. 
Then a 5 cm high and 14.5 cm inside diameter soil ring is gently pushed about 1 cm or less into 
the ground. The empty infiltrometer is placed on top of the soil ring, and adjusted so the 
instrument is vertical during infiltration. After filling both water towers with water, the 
infiltrometer is carefully moved on top of the soil ring. The tubing at the top of the priming tower 
is opened, resulting in a 1 cm layer of water on top of the soil surface. At this time the falling 
water level in the water tower is recorded with time.  
After the infiltration rate has reached a near constant final rate, if, the infiltrometer is removed 
from the soil ring and one or more soil samples are taken from inside the soil ring to determine the 
final soil water content, Tf. 
 
Data analysis: 
 
Calculations are based on Wooding’s solution to 3-D infiltration from a circular ponded area. It is 
assumed that the cumulative infiltration is proportional to the square root of time for short times. 
This proportionality factor is called sorptivity (S). Its value is obtained by plotting cumulative 
infiltration versus square root of time.  
The modified Wooding equation (Perroux and White, 1988) that applies here is: 
 
Ks=if-4bS^2/(pi.Rs(Tf-Ti)),  
 
where: 
  
Ks is the saturated hydraulic conductivity. if is final or steady state infiltration rate (which is 
measured), b=0.55, and Rs is the radius of the ponded soil inside the ring (7.25 cm). With these 
numbers the above equation can be simplified to: 
 
Ks=if-0.0966S^2/(Tf-Ti) 
 
All parameters in this equation are now known, except S and if. 
 
To obtain a value for S, plot the cumulative infiltration (I, in cm on the y-axis), versus the square 
root of time in minutes on the x-axis. Fit a straight line through the first 4 or 5 data points, and 
calculate the slope of this line. This slope value is S (cm/min^.5). 
 
When computing the cumulative infiltration I, note that the diameter of the water tower is 7.6 cm, 
and that the diameter of the infiltration ring is 14.5 cm. Therefore a 1 cm drop in the water level in 
the water tower is equivalent to the application of 0.276 cm on the ponded area. 
 
To obtain a value for if, plot cumulative infiltration versus time (min). Fit a straight line through 
the last 7 or 8 data points, and determine the slope of this line. The value calculated is the average 
final infiltration rate, if. Enter the values if S and if in the above equation, to calculate Ks. 
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