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1.31 Mechanics of Soil Erosion 

Soil erosion is initiated by detachment of soil particles due to action of rain. The detached 

particles are transported by erosion agents from one place to another and finally get settled at 

some place leading to soil erosion process. Different soil erosion processes are shown in Fig. 

1. 

 

Fig. 1. Process of water erosion by the impact of raindrops. 

 (Source: www.landfood.ubc.ca) 

Mechanics of soil erosion due to water and wind is discussed below. 

1.32 Mechanics of Water Erosion 

There are three steps for accelerated erosion by water: 

i)   Detachment or loosening of soil particles caused by flowing water, freezing and thawing of 

the top soil, and/or the impact of falling raindrops, 

ii)  Transportation of soil particles by floating, rolling, dragging, and/or splashing and 

iii) Deposition of transported particles at some places of lower elevation. 

Rain enhances the translocation of soil through the process of splashing as shown in Fig.2.2. 

Individual raindrops detach soil aggregates and redeposit them as particles. The dispersed 

particles may then plug soil pores, reducing water intake (infiltration). Once the soil dries, these 

particles develop into a crust at the soil surface and runoff is further increased. 

1.33 Mechanics of Wind Erosion 

Wind erosion occurs where soil is exposed to the dislodging force of wind.  The intensity of 

wind erosion varies with surface roughness, slope and types of cover on the soil surface and 

wind velocity, duration and angle of incidence.  Fine soil particles can be carried to great 

heights and for (may be) hundreds of kilometers. The overall occurrence of wind erosion could 
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be described in three different phases. These are initiation of movement, transportation and 

deposition. 

1. Initiation of Movement: The initiation of the movement of soil particles is caused by 

several factors acting separately in combination. In the course of collision of grains rolling 

and bumping on the surface, some particles may be bounced up. It occurs when the wind 

force or the impact of moving particles is strong enough to dislodge stationary soil particles. 

2. Transportation: The transportation of the particles once they are dislodged take place in 

three ways: 

i)   Saltation – In saltation soil particles of medium size (0.10-0.15 mm diameter) are carried 

by wind in a series of short bounces. These bounces are caused by the direct pressure of the 

wind on soil particles. 

ii)  Soil Creep – saltation also encourages soil creep (rolling or sliding) along the surface of the 

particles (0.5-1.0 mm diameter). The bouncing particles carried by saltation strike the large 

aggregates and speed up their movement along the surface. 

iii) Suspension – When the particles of soil are very small (less than 0.1 mm) they are carried 

over long distances. Finer suspended particles are moved parallel to the ground surface and 

upward. 

3.     Deposition: Deposition of the particles occurs when the gravitational force is greater 

than the forces holding the particles in air. Deposition could occur when the wind velocity is 

decreased due to surface obstructions or other natural causes. 

  

 

 

1.34 Types of Water Erosion  

Water erosion can be classified as splash erosion, sheet erosion, rill erosion, gully erosion, 

stream bank erosion, sea-shore erosion and land slide erosion. They are discussed as follows.  

a)  Splash Erosion: It is also known as raindrop erosion (Fig. 2) because it is caused by the 

impact of raindrops on exposed soil surface. The process of raindrop erosion can be described 

as: when raindrop strikes on open soil surface it forms a crater. This is accomplished by forming 

a blast which bounces the water and soil up and returns back around the crater. The soil may 

be splashed into the air up to a height of 50 to 75 cm depending upon the size of rain drops. At 

the same time the soil particles also move horizontally as much as 1.50 m on level land surface. 

On sloping land, more than half of the splashed particles move down with the runoff.  
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Fig. 2. Splash erosion. 

b) Sheet Erosion: Sheet erosion may be defined as more or less uniform removal of soil in the 

form of a thin layer or in “sheet” form by the flowing water form a given width of sloping land 

(Fig. 3). It is an inconspicuous type of soil erosion because the total amount of soil removed 

during any storm is usually small. In the sheet erosion two basic erosion processes are involved. 

First process is the one in which soil particles are detached from the soil surface by falling of 

raindrop and in the second one the detached soil particles are transported away by surface 

runoff from the original place. The detached process is referred to as the splash erosion and 

transportation of detached particles by flowing water is considered as the wash erosion. When 

the rate of rainfall exceeds the infiltration rate of the soil, the excess water tends to flow over 

the surface of sloping land. This flowing water also detaches soil particles from the land surface 

and starts flowing in the form of thin layer over the surface. The erosion during these processes 

is called sheet erosion. The eroding and transporting power of sheet flow depends on the depth 

and velocity of flowing water for a given size, shape and density of soil particles. Soil and 

Water Conservation Engineering 23 www.AgriMoon.com  

 

Fig. 3. Sheet erosion. 
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c) Rill Erosion: This type of water erosion is formed in the cultivated fields where the land 

surface is almost irregular. As the rain starts, the water tends to accumulate in the surface 

depressions and begins to flow following least resistance path. During movement of water large 

amount of soil particles are eroded from the sides and bottom of the flow path, which are mixed 

in the flowing water. This surface flow containing soil particles in suspension form moves 

ahead and forms micro channels and rills (Fig. 4).  

 

Fig. 4. Rill erosion. 

 


