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definition

• Infiltration: is the process of water entry into a soil

• Soil water movement (percolation) :is the process of water flow 
from one point to another point within the soil.

• Infiltration rate: is the rate at which the water actually infiltrates 
through the soil

• Infiltration capacity:the maximum rate at which the ground can 
absorb water

• Field capacity:is the volume of water the ground can hold.



Infiltration capacity(f) relation with rainfall 
intensity(i)



FACTORS AFFECTING INFILTRATION

• condition of the land surface (cracked, crusted,compacted) land 
vegetation cover,

• surface soil characteristics (grain size & gradation),

• storm characteristics (intensity, duration & magnitude),

• surface soil and water temperature,

• chemical properties of the water and soil.



MEASUREMENT OF INFILTRATION

Infiltration varies temporally and spatially

Could be measured as

• Areal Infiltration (from analysis of rainfall-runoff data)

• Point infiltration

Infiltrometer is the instument used to measure  point infiltration



ESTIMATION INFILTRATION

• Horton infiltration

basd on hortons conclusion that infiltration begins at some rate fo and 
exponentially decreases until it reaches a constant fc.

• Note that infiltration takes place at capacity rates only when the 
intensity of rainfall i equals or exceeds fp



The ɸ-index method

• The ɸ-index is the simplest method and is calculated by finding
infiltration as a difference between gross rainfall and observed
surface runoff.

• It is an average RF above which the RF volume is equal to RO volume

• The ɸ-index method gives better estimate when losses is calculated
after heavy rainfall and the soil profile is saturated.



Example:

• Estimate ɸ-index of the catchment having an area 2.26 km2.The 
observed runoff caused by the rainfall given in the Table is 282.097 
m3.



Computation of 𝞥 index from hyetograph
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The Green-Ampt method

Assumes that water is pounded on the ground surface. Consider a
vertical column of soil of unit horizontal cross-sectional area and let a
control volume be defined around the wet soil between the surface
and depth L.

• Ɵ I -initial moisture content

• n – porosity

• K- hydraulic conductivity



After simplification



The attraction soil exerts on the water





Example 

• Compute the infiltration rate f and cumulative infiltration F after one 
hour of infiltration into a silt loam soil that initially had an effective 
saturation of 30 %. Assume water is pounded to a small but negligible 
depth on the surface.







The Phillip method


