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Abstract 

 

Infiltration is the process by which water on the ground surface enters the soil. For the calculation of runoff we have to determine 

Infiltration capacity. Runoff is contributed from large catchment area where ground conditions are different, bulk density may be 

different from place to place and therefore infiltration capacity also. For determination of runoff infiltration is an important 

parameter. Present study is an attempt to understand the various methods used for measurement of infiltration capacity and how 

the infiltration rate is measured on field by double ring infiltrometer. Also the relation of infiltration capacity with the soil 

parameters (Bulk Density, water content, Dry Density) This study has been done by a detailed research and analysis of some 

papers written by well-known researchers in the above field. 
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_______________________________________________________________________________________________________ 

I. INTRODUCTION 

Water is the essential constituent of all life on earth. In spite of the fact that water is a vital source of life, it is simultaneously 

considered as a source of death and destruction, induced mainly by river. Infiltration process can be defined as the downward 

entry of water into soil. The factors affecting infiltration rates are soil moisture, type of soil medium, permeability, vegetal cover 

,surface fines, soil compaction ,water holding capacity, depth of surface detention, temperature of water etc. The methods used 

for calculation of infiltration capacity are Green Ampt Method, General hydraulic budget method, darcy’s law, horton’s 

equation. From the study of past few papers by some researchers we can say that soil paramaters affects the infiltration capacity 

of soil and there exists some relation among them. Infiltration is the process by which water on the ground surface enters the soil. 

Infiltration rate in soil science is a measure of the rate at which soil is able to absorb rainfall or irrigation. It is measured in inches 

per hour or milimeters per hour. The rate decreases as the soil becomes saturated. If the precipitation rate exceeds the infiltration 

rate, runoff will usually occur unless there is some physical barrier. It is related to the saturated hydraulic conductivity of the 

near-surface soil. The rate of infiltration can be measured using an Infiltrometer. For the calculation of runoff we have to 

determine Infiltration capacity. Runoff is contributed from large catchment area where ground conditions are different, bulk 

density may be different from place to place and therefore the infiltration capacity also.  Research into the effects of soil 

compaction on infiltration rate has been conducted in Pennsylvania (Felton and Lull, 1963; Hamilton and Waddington, 1999), 

Wisconsin (Kelling and Peterson, 1975), North Carolina (Kays, 1980) and Alabama (Pitt et al., 1999). These studies have shown 

that soil infiltration rates are negatively affected by the compaction associated with urban development. Shukla et al, 

2005;Kennedy & Schillinger, 2006; Katsvairo et al., 2006;Govaerts et al., 2007- Soil hydraulic properties affect many important 

soil and environmental processes, like water storage and chemical fate and transport. One of the most commonly measured soil 

hydraulic properties is infiltration. Infiltration affects runoff production and water redistribution within a soil profile.  

II. LITERATURE REVIEW 

Erwin R. Berglund et. al [1980] Comparision of soil and infiltration properties of range and afforested sites in northen morocco 

was done in their studies .Soil characteristics and infiltration rates were determined for heavily grazed [H] and moderately[M] 

grazed and afforested [F] sites. Except site F soil properties were similar and mean infiltration rates were well fitted by Horton 

model Regression analyses proved positive relationships between infiltration,clay and organic matter contents that were 

attributable to vegetative influences. During their studies a negative relation existed between infiltration and soil bulk density.  

The conclusion was that the forest vegetation and absence of grazing create favourable surface conditions which increases 

infiltration. 
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Gret Aron [1992] Most of the methods of calculating Infiltration Capacity are based on the assumption that rainfall intensity 

exceeds infiltration capacity, and in actual it does not happen. So the the previous Horton equation which was given by Horton 

and Soil conservation Services(SCS)  was modified & the recovery of Infiltration  Capacity for the rainless period was allowed 

in this modified Horton Equation. 

Maheshwari [1996] Several methods were used to estimate infiltration, with varying degrees of complexity and labour 

intensity. Typically, infiltration measurements are conducted in situ. Double-ring-Infiltrometers (DRI) are frequently used to 

estimate infiltration because the procedure is rather straight forward and the instrumentation is simple, but the measurements are 

time-consuming and tedious. As an solution of this automated double-ring infiltrometer was developed to overcome these 

limitations. They consist of two concentric rings and a simple handle, water level sensors, water container, depth sensor; DRI are 

relatively inexpensive and can be easily fabricated. However, minimum specifications must be followed including inner- and 

outer ring diameter, height, and material of construction. 

L. Wu, L.Pan [1997] Double-ring Infiltrometer can be operated under constant head or falling head conditions. The volume of 

water needed to maintain a certain constant ponding level in the inner-ring of the DRI is measured over time with the constant 

head approach. A water delivery system was required for maintaining a constant level of water in the inner-ring of the DRI. 

Under falling head conditions, the decrease in water level inside the inner-ring is measured as a function of time.The volume of 

water infiltrated into the soil for a given time can be calculated from the diameter of the inner-ring and the change in water level. 

With both approaches, the water level in the outer-ring should be maintained at a similar level as the inner-ring. A comparison of 

the constant- and falling head approaches using numerical modelling had shown that estimated infiltration values were similar in 

fine textured soils, but for coarse textured soils infiltration rates can drop as much as 30% as the water head decreases.  They 

concluded that measurements taken immediately after refilling the DRI under falling head conditions were similar to the 

estimated infiltration rate by the constant head procedure. 

Robert Pitt [2000]The research of infiltration through disturbed urban soils was done and more than 150 infiltration tests were 

conducted in disturbed urban soils and the data was compared with the site conditions. In their studies they examined the effects 

and interactions of soil texture, soil moisture and compaction. The major finding was that compaction had dramatic effects on 

infiltration rates through sandy soils, moisture level had little effect on infiltration rate at sandy sites while compaction was as 

much important as soil moisture at sites with predominantly clay rich soils. 

Chen-Wuing Liu et.al [2003] A laboratory soil column experiment was done to identify the parameters that control the 

infiltration of water in a cracked paddy soil. Also field experiments indicate that a cracked paddy field has a significantly 

increased rate of infiltration but it drops considerably after 2 days of precipitation. The researchers have studied various variables 

including soil texture, flooded water depth, fracture apertures, cultivation practices & water suspended particles.The results 

reveal that the structures of soil with low bulk densities are easily changed following infiltration by water. Infiltration also 

seperates clay particles and redeposits them on the surface of fissures via surface filtration ,significantly reducing infiltration 

rate. 

Carol P. Harden et.al[2003] The infiltration rates were determined for three different environments at forested sites in the 

Andes Mountains(Ecuador),the Southern Appalachian Mountains (USA),and the Luquillo Mountains (Puerto Rico) using single 

ring infiltrometer. They examined the spatial variability of infiltration,the relationship of rainfall runoff and infiltration to 

landscape position.The results shown that the infiltration rates exceed those of most natural rain events, confirming that surface 

runoff is rare in forests with deep soil mantles. 

F. Yimer et.al [2008] 108 soil samples (3 slope positions × 3 land use types × 4 soil profiles × 3 soil depths) were collected to 

determine the variables that affect infiltration capacity viz. particle size distribution, organic carbon content, dry bulk density and 

soil moisture content. The results showed that in the cultivated and grazed land compared with forest, infiltration capacity and 

soil moisture content were 70 and 45% smaller respectively, and dry bulk density was 13–20% larger. The Changes in soil 

structure caused by surface soil compaction because of tillage and animal trampling coupled with a smaller soil organic carbon 

content, are likely to be the principal factors causing the decline in infiltration capacity and soil moisture content after conversion 

of forest to cultivation and grazing. 

A. Abdelkadir et.al [2011] In their studies total 81 soil & core samples(3 replications x 3 treatments x3 profiles x 3 soil depths 

) were used to find the parameters that affect the infiltration properties of soil. The results showed that infiltration rates were 

slow in open grazed and cultivated lands and so there will be high potential for runoff, limited percolation and low moisture 

content in soil profiles. 

The conclusion was that there was 57% smaller infiltration in soils under cultivation and open grazing than in controlled grazing. 

The factors responsible for these were surface soil compaction, higher dry bulk density and lower soil organic carbon. 

J.L. Mora, R. Lázaro [2014] They observed consistent temporal variations in Bulk Density that were spatially heterogeneous 

and related to wet conditions in the soils studied. The conclusion was that research is needed to establish the mechanisms 

responsible for the changes in Bulk Density which include greater activity of roots and fauna during the wet season and the 

enrichment of organic fractions that are hygroscopic and can bind soil particles into temporary aggregates. 
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III. CONCLUSION 

There are many factors which affects the soil infiltration rates. The major factor which affect the infiltration rates are soil 

parameters. Many tests were conducted in past and the infiltration rates, bulk density and water content were determined for 

different sites. The results shown that their exists some relation between all parameters. On some places the infiltration rates 

were negatively affected by bulk density of soil. While at some sites it has been concluded that urban compacted soils have low 

infiltration rates as compared to the forests. The results have also shown that the cultivated and grazed land compared to the 

forest infiltration rate and water content were 70% and 45% and bulk density 13-20% larger. Therefore the research into the 

definite relation on influence of soil parameters on infiltration capacity is required to establish. 
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