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Lecture (5)    2023-2024 

Calculate the Volume of Water Applied to Crop  

In this lecture calculate the crop water need (ET crop). This water can be supplied to the crops 

in various ways: 

➢ by rainfall 

➢ by irrigation 

➢ by a combination of irrigation and rainfall 

 

When we calculate the irrigation water, we have 3 (three) cases: 

1. If sufficient rain fall                               :IN = 0 

2. If no rainfall at all                                  :IN = ET crop 

3. If partly irrigation, partly rainfall          :IN = ET crop-pe 

 

Determination of the Effective Rainfall:  

For general information on rainfall: the amount, the intensity and the distribution,  

When rain water (1) in figure, some of it infiltrates into the soil (2), some stagnates on the 

surface (3), while some of runoff (4). 

When the rainfall stops, some of the water stagnating on the surface (3) evaporates to the 

atmosphere (5), while the rest slowly infiltrates into the soil (6). 

From all the water that infiltrates into the soil ((2) and (6)), some percolates below the root 

zone (7), while the rest remains stored in the root zone (8). 
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 For the purpose of this manual, only 2 simple formulae are provided to estimate the 

fraction of the total rainfall which is used effectively. These formulae can be applied in areas 

with a maximum slope of 4-5%: 

𝑷𝒆 = 𝟎. 𝟖 𝑷 − 𝟐𝟓      IF P > 75mm/month 

𝑷𝒆 = 𝟎. 𝟔 𝑷 − 𝟏𝟎      IF P < 75mm/month 

P = rainfall or precipitation (mm/month) 

Pe = effective rainfall or effective precipitation (mm/month) 

NOTE: Pe is always equal to or larger than zero; never negative 

Example (1) 

Calculate the effective rainfall for the following monthly rainfall figures: P = 35, 90,116, 5, 260, 

75 mm 

 

 

 

 

 

Calculation of the irrigation water needs  

Step 1: Determine the reference crop evapotranspiration (Eto) by The Blaney-Criddle method:  

𝐸𝑇𝑜 = 𝑃(8.13 + 0.46𝑡)                           

When  

𝐸𝑇𝑜 = crop evapotranspiration (mm/month)       
  𝑬𝑻𝒐   

𝟑𝟎
 (mm/day) 

P = atmospheric pressure 

t  =  average air temperature (℃) 

Step 2: Determine the crop factors: Kc 
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Step 3: Calculate the crop water need ETc: 

ETc = ETo × Kc  (mm/days)                           

When: 

ETc = crop water need (mm/days) 

ETo = crop evapotranspiration (mm) 

Kc = crop factor  

 

Step 4: Determine the effective rainfall: Pe 

Step 5: Calculate the irrigation water need: 

IN = ET crop - Pe 

Step 6: Calculate the area we want to irrigate 

Calculate the area depending on the shape we want to wet such as circle, rectangular, square 

and etc…..  Most wet shape is the circle and 

area of a circle = π𝒓𝟐 (𝒄𝒎𝟐) 

 

Step 7: Calculate the volume of water we must be add to the plants : 

Volume water = ETc x Area/1000 (liter) 

 

Example (1) 

Calculate the volume of water we need to add for the squash plant at Juley for 3 days when the 

average temperature is equal to 37℃ and atmospheric pressure is 9.8 Also, Kc= 0.87 if you 

know the diameter of wetting is equal 60 cm.  

 

 

 

 

 

 


