
Soil Water Calculations Tutorial  

1- Moisture content on a mass basis (θm): 

θm = Mass water/ Mass of oven dry soil 

    = (Mass wet soil- mass oven dry soil) / Mass oven dry soil 

Example = A sample of moist filed soil weighed 95 grams (g), oven dry weight was 80 

g.  What is the moisture content on a mass basis? 

θm = (95-80) / 80 = 0.1875 g water / g soil ( or Kg of water / kg soil) 

2- Moisture content on a volumetric basis (θv): 

Bulk density (Db) allows us to calculate θv from θm as follows: 

        θv = (θm * Db )/Dw ; where Dw = Density of water = 1 g/cm
3
 or 1 Mg/m

3
                    

Db could be in g/cm
3
 or Mg/m

3
   (The derivation in class and in HW1)  

Example: If the soil in the previous example had a bulk density of 1.3g/cm
3
. What is the 

moisture content on a volumetric basis?  

    θv = (0.1875 g/g * 1.3g/cm
3
)/ (1g/cm

3
)= 0.24 cm

3
/cm

3
 = 0.24 m

3
/m

3
 

% water on a volumetric basis = 0.24* 100 = 24 % 

3- Assuming that the above sample was taken at a depth of 0-15 cm, what is the equivalent 

surface depth? Equivalent surface depth is a useful term expressing the amount of water in 

the soil as centimeters or inches of rain needed to replace that amount in the soil. 

    Equivalent surface depth = % water (volumetric) * depth (cm) 

                                                        = 24/100 * 15 = 3.6 cm. 

    ~~~~ See Box 5.3 (3
rd

 ed) or Box 5.2 (2
nd

 ed) for examples of similar calculations. In this 

example the available water holding capacity of the soil in cm is calculated~~~ 

If you have water content on a mass basis, you have to change it to a volume basis by 

multiplying with the Bulk Density of the soil before you can convert it to equivalent surface 

depth. 



4- Calculations to bring water content of the soil to field capacity (FC): this calculations is FYI 

if you are interested in information on irrigation 

θm  at field capacity :  Moisture content of the soil at field capacity on a mass basis 

θv at field capacity: Moisture content of the soil at field capacity on a volumetric basis. 

Example = The present moisture content (θm) of a soil was determined to be 0.24 g/g.  θv 

at FC is = 0.4 m
3
/m

3
. The bulk density of the soil is 1.25 g / cm 

3
.  How many m

3
 of water or 

liters do we need to add to this soil to bring it to Field capacity? 

Hint: Always remember to either work with θv or θm but you cannot mix them in the same 

calculation.  Since I want the volume of water to be added, I will solve this problem on a 

volumetric basis: 

Present moisture content (θm) = 0.24 g/g 

Present moisture content on a volume basis (θv)= 

 (0.24 g/g
 *
 1.25 g/cm

3
)/ (1 g/cm

3
) = 0.3 cm

3
/cm

3
 = 0.3 m

3
/m

3
 

Volume of water to bring up the moisture content to Field capacity: 

                = θv( FC) - θv (present) 

                = 0.4 - 0.3 = 0.1 m 
3
/m 

3
 

This means for every m
3
 of soil I need to add 0.1 m

3
 of water to bring the soil to Field 

capacity.  

If I have an area of 10 000 m
2
 and a depth of 0.2 m, the volume of the soil would be 2000 

m
3
. 

The total volume of water needed = (0.1 m
3
 water/ m

3
 soil)* 2000 m

3
 soil = 200 m

3 
of water 

for that area of soil to bring it to field capacity at a depth of 20 cm.  

1 m
3
 = 1000 liters so 200 m

3
 = 200 000 liters. 

~~~~~ Remember that plant available water is the difference between water content of 

the soil at Field capacity and permanent wilting point.  Always work with the same units 

whether it is  θv or θm .  Do not mix and match.  ~~~~~~ 

  


