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Abstract— Infiltration is the process by which water gets into 

the surface strata of the earth. Infiltration is a type of 

precipitation loss, Precipitation is that process by which 

moisture occur on the ground by the atmosphere. Part of 

precipitation is lost largely due to evaporation and infiltration. 

Infiltration capacity is the maximum rate at which soil is 

capable of absorbing water. There are some methods to 

determine infiltration capacity of soil like infiltrometer, 

rainfall simulator, Horton’s infiltration capacity curve and 

Infiltration Indices. Generally infiltration capacity is the ratio 

of depth of infiltration to duration of infiltration. This paper 

presented analysis of estimation process of infiltration 

capacity of soil. 
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I. INTRODUCTION 

Infiltration is the process by which water enters into surface 

strata of the soil after meeting the soil moisture deficiency. 

After meeting soil moisture deficiency excess water 

percolated deeply into earth ground and contributes into 

ground water. The maximum rate at which a soil in any given 

condition is capable of absorbing water is called its 

infiltration capacity. Some factors like porosity, depth of 

surface detention, vegetation and temperature are directly 

proportional to infiltration where moisture content of soil, 

compaction and entrapment of air are inversely proportional 

to infiltration. There are some methods available to determine 

infiltration capacity of soil like single ring infiltrometer, 

double ring infiltrometer, Horton’s infiltration capacity curve 

and infiltration indices. 

II. METHODS TO DETERMINE INFILTRATION CAPACITY 

Name of methods to determine infiltration capacity is given 

below. 

1) Infiltrometer 

2) Rainfall simulator 

3) Horton’s infiltration capacity curve and  

4) Infiltration indices 

A. Infiltrometer 

This is a field method of measurement of infiltrometer; water 

enters into the soil by lateral percolation. Single Ring 

Infiltrometer of 30cm diameter and Double-Ring 

Infiltrometer of 45-60cm diameter rings are used. 

1) Formula to calculate infiltration depth of soil by 

infiltrometer 

Depth of water infiltrated into soil= (Volume of water 

infiltrated) / (surface area of the ring) 

B. Rainfall Simulator 

Artificial rain is planned in this method over an area of plot 

size 2meter*4meter. In this process firstly water gets 

penetrate into the soil after getting soil moisture deficiency 

water flow from the soil. This flow of excess water is known 

as runoff. During the practical it should assured that no other 

losses occurred apart from infiltration in the practical 

assembly. 

1) Formula to calculate infiltration by rainfall simulator 

[(Infiltration= Rainfall – Runoff] 

C. Horton’s Infiltration Model 

The Horton’s Equation was one the popular empirical models 

stimulating infiltration of water into soil. The relation for 

determining the Infiltration Capacity is 

        Fct = FC + (Fco-Fc)e-kt       ……Where , 

Fct = the infiltration capacity at some time t (depth/time) 

k = infiltration rate constant. 

Fc = a final or equilibrium capacity  

F0 = the initial infiltration capacity at the beginning of storm 

1) Limitations of Horton’s Infiltration capacity curve 

 Horton’s approach fails if rainfall intensity is less than 

infiltration capacity of soil.  

 His approach is valid only for one type of soil, so it is 

true only for homogeneous soil. 

 Horton’s approach valid for small catchment, because 

maintaining same temperature, given time is not 

possible. 

 Horton’s conduct infiltration study only in laboratory 

(Horton’s approach may fail when subjected to real field 

condition) 

To overcome the above drawbacks infiltration 

indices are widely used 

D. Infiltration Indices 

Infiltration Indices represent infiltration at average rate; there 

are two types of infiltration indices:- 

1) Φ Index: It is defined as average rate of infiltration 

during the period of a storm at which there is runoff. 

Storm producing runoff is known as effective storm. Let 

it be PE, and duration of effective storm be TE, and 

Runoff is R Φ Index= (PE-R)/ TE 

2) W index: is defined as average rate of infiltration during 

the entire  period of a storm 

W index=Total infiltration during entire storm / 

duration of storm 

III. CONCLUSION 

The rate at which water infiltrates into a ground is called the 

infiltration capacity. When a soil is dry, the infiltration rate is 

usually high compared to when the soil is moist. The 

observed trend is due to the fact that when the soil is initially 

dry, the rate of infiltration is high but soon decreases, as most 

of the soil gets moist. The rate of infiltration reaches a 

uniform rate after some time. Infiltrometer gives volume of 

percolated water, dividing this volume by surface area of ring 

depth of infiltration can be estimated. Rainfall simulator gives 

volume of infiltration water by subtracting runoff from 

precipitation. Horton’s infiltration curve give an equation by 

which infiltration capacity of soil can be determine, but it has 
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some limitations. Infiltration indices (w-index and ϕ index) 

give infiltration rate of soil. 
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