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Abstract

Soil erosion is the most important challenge of the biosphere. Soil is one of the most
important and most valuable natural resources. It meets the essential needs of the world. If
the soil is not well preserved, then hunger will conquer all over the globe. This article tried
to identify types of erosion and provide solutions to prevent it to protect this main material

by examining the effects and results.
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1. Introduction

Over the past fifty years, more than one third of the
world's fields have been destroyed by erosion, and it is
predicted that this erosion will continue at a rate of 10
million per year. Given the growing population of the
planet Earth and reduction of food production
potential, the main challenge facing the inhabitants of
the earth in the coming years will be the food crisis. A
new century can be called the food, water, natural
resources and environment crisis, although soil erosion
has existed throughout history, its severity has been
added in recent years. Following the problem of
population, soil erosion is the largest environmental
problem of the planet. In the United States, where
protective processes are more appropriate, the rate of
field soil degradation is 10 times faster than the
replacement rate. This is while the rate is 30 to 40 times
in India and China. [13] Soil is one of the most
valuable capital of each country. If the use of soil is
based on its potential and its production power, and
based on the correct and scientific principles, the rate
of soil loss is minimized. Erosion is the persistent
exhaustion of the earth's surface soil by water or wind,
in general, it can be said that erosion is taking and
transferring soil particles from place to place, which
may be carried out by water or wind. [24] Soil erosion
is one of the most important factors in the degradation

and reduction of soil fertility, which is increasing today
and leads to the loss of good agricultural soil. Effective
factors in erosion include climatic factors such as soil
type, vegetation, and terrain features. [4]

One of the factors of erosion is the change in the
use of pasture to dry farming. So, the rate of soil
erosion is estimated at 400 m?s. Additionally,
improper management of pastures and non-standard
human activities, such as excessive grazing, burning
bushes and tillage activities have caused the erosion in
these lands. One of the consequences of land
degradation is the reduction of vegetation and the
destruction of the surface soil. [18] Soil erosion based
on Universal Soil Loss Equation, is affected by factors
such as rainfall erosion, soil erodibility, topography
and vegetation. Soil erosion is the quantitative and
qualitative technical expression of intrinsic sensitivity
of the soil particles to separation and transfer by
erosion factors. [21]

The rain, along with runoff shear force on the soil
surface separates soil particles from their original bed,
while runoff drives separated particles to the bottom of
the slope. Therefore, it can be said that soil erosion is
a function of the ability to separate soil particles from
each other and transfer them. [25] Many studies have
focused on the effect of different soil properties,
including the degree of separation and transfer of soil
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particles, or, in other words, its erosion. Studies on the
effect of crushed stone on the amount of soil erosion
show that the pebbles in the surface soil layer on the
one hand, protect the soil from the impact of rain,
which reduces soil erosion and increases the rate of
roughness and prevents the transfer of soil particles.
[14] Also, in a study by Poesen and Figueiredo
showing that there is a negative exponential
relationship between crushed stone on the soil surface
and the rate of washed sediment, and there is a negative
linear and time-varying relationship between this
factor and the splashed sediment. [10]

In the study by Duiker et al., on soil waste, it was
found that soil loss is strongly correlated with very fine
sand and very fine sand with silt. [8]

If the soil clay content is less than 10%, there will
be almost no soil structure, and if a structure is made,
it will not have much adhesion and will quickly
disperse as a result of erosion, and the aggregate is
usually found in soils with less silt. Another factor
effective in soil structure as a result of soil erosion is
cement materials, as well as calcium carbonate (lime),
and iron and aluminum oxides are the factors
stabilizing aggregates in the soil. [8,6]

The weighted mean of the aggregate MWD is a
very good indicator for examining the stability of
aggregates as well as the average diameter of
aggregates in the soil. By increasing clay content,
MWD significantly increases and calcium carbonate
also increases MWD by 4%. [1,2]

Another factor affecting soil erosion and its loss is
topography and the characteristics of the earth
gradient. In a study by Le Bissonnais and Chaplot in
this area, it was found that runoff increases by
increasing gradient percent. [7] In another study by
Zhang et al., on Loess Plateau in China [12], it was
shown that the percentage of earth gradient is the most
important factor affecting runoff and soil loss. Battany
and Grismer argue that an increase in the earth gradient
between 4-16% has a positive significant effect on the
soil in California. [3]

Another important factor in soil erosion is
vegetation cover. Vegetation in different dimensions
reduces the rate of soil erosion. Many studies have
been carried out in this field and all believe that
vegetation prevents water erosion. [9,11] The erosion
factor is obtained from the rate of soil loss from
standard plots per unit of rainfall erosion. The standard
plot or unit plot is a land with a gradient of 9%, width
of 1.83, and a length of 22.1 m, ploughed in the
direction of the gradient, and its surface lacks
vegetation and its remaining, and no protective
operations should be carried out in it. The density
percentage factor is the vegetation cover percentage in
the soil surface, or in other words, is the ratio of the
soil surface covered with the vegetation to the total
surface area of the soil against the corrosive factors of
water, and it is one of the most important factors
affecting the rate of erosion due to rainfall and runoff.
The results of study by Morin and Kosovsky [17] and
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Romero et al., [19] show that the rate of runoff and
experimentation in small plots with low vegetation
cover is far more than environments dense with
vegetation. Lopez-Bermutdez et al., [15] found that soil
erosion in a plot full of stone and vegetation is far less
than the erosion rate in a plot lacking vegetation or
plowed. In another study by Battany and Grismer [3]
and Wainwright et al., [22] the percentage of
vegetation density is considered as the main factor
limiting soil erosion.

2. Soil Erosion

Soil conservation means controlling factors
affecting its erosion. Water erosion has a direct
relationship with the rate of rainfall, the earth gradient
and soil sensitivity to erosion (soil adhesion structure),
and an inverse relationship with permeability and
vegetation cover. Therefore, in order to reduce the
water erosion, it is necessary to reduce the rate of
rainfall, the earth gradient and the sensitivity of the soil
to erosion. However, the rate of rainfall cannot be
changed, but by providing suitable solutions, water
erosion can be reduced to an acceptable level and
vegetation can be increased. In wind erosion, soil
erosion has a direct relationship with wind speed and
soil sensitivity and has an inverse relationship with the
vegetation. In order to reduce the rate of wind erosion,
it is necessary to reduce wind speed and soil sensitivity
to erosion and increase vegetation. Its speed can be
reduced by building an obstacle on the wind path, and
the soil can be protected against wind erosion by soil
cementation and increasing vegetation.

2.1 Different Forms of Erosion
A Natural soil erosion
It is a time-consuming and long-term process
occurring on all soils at all times. This kind of erosion
helps to form soil and distribute it on the earth surface
and is in balance with the soil formation process. [5] In
fact, the natural erosion is a process created very
slowly since the formation of the earth, and it is still
happening. On the one hand, it creates rich plains and
for human nutrition by naturally rubbing the rocks,
stones and valleys, and lands full of sediments and
eroded soils. Therefore, the complete stop of this
process is not logical and possible, but it should be
tried to reduce it to an acceptable level. [20]

B. Unnatural or exacerbating erosion

This kind of erosion occurred since when human
beings entered the realm of agriculture and animal
husbandry. This erosion is more intense and faster than
natural one. It occurs with human activity in nature,
including changes in vegetation and soil conditions.
Unnatural erosion involves the breakdown of
aggregates, exacerbating displacement  and
transferring organic and inorganic materials as a result



of inappropriate cultivating and plowing methods and
destroying vegetation. [23]

2.2 Different Types of Erosion

Water erosion

This erosion is defined in such a way that the soil
particles are flowing from their site with the help of
water and deposit somewhere else. First, rain drops
raining on the soil, which is called splash erosion, and
then the soil particles run by runoff. When the water
moves in the direction of the gradient, the soil particles
are separated from each other and water erosion
occurs.

There are three types of changes in erosion: first,
the soil structure changes, which reduces soil fertility,
then grooves, cavities and potholes create in the soil,
which reduces the use of these points in the land, and
ultimately soil deposits in a region which fills the
reservoirs of dam, watershed, etc. But sometimes this
sediment is useful and also forms the plain [16]

B. Wind erosion

In general, wind erosion refers to a phenomenon
in which soil particles are transfer from place to place
with a wind power. The wind erosion mechanism is
as follows: the wind blows into the soil drying its
humidity and, consequently, transfers it to another
point. In wind erosion, two factors play an important
role: wind force and topography of the region [23].

A.

3. Soil erosion prevention factors

We spoke previously about the erosion, its
mechanism and types, and now some strategies are
proposed to reduce erosion.

is referred to a variety of measures and practices
that enhance vegetation cover. The biological control
operation itself consists of two parts.

3.1 Biological control operations
A Prevention of forest and pasture erosion
Some measures are done to control the soil loss and
prevent erosion in forest lands and pastures as follows:

1. Forestry activities: Measures to protect soil from

erosion by increasing and developing forest,
including planting trees, not cutting trees and
building paths for runoff, which prevent loss of
Forest and or renovating the forest life.
Range management measures: it refers to
measures to control and adapt the livestock with
the capacity of the pasture to give the opportunity
to grow plants.

B. Preventing erosion of agricultural lands

Activities and measures to control the erosion of
agricultural lands like:

1. Changing the plough direction, so that it is
perpendicular to the gradient of the earth or in the
plowing curve.

Remaining part of the plant residues on the soil
after harvesting, which is intended to protect the
soil.
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Strip cropping: for preventing soil erosion and its
loss, crop on the strips and lines constructed in
the direction of plough.

Proper irrigation of agricultural lands and
establishment of suitable irrigation streams to
reduce soil erosion.

3.2 Mechanical control measure

In places where erosion is intense and the
possibility of biological operations is difficult,
mechanical actions should be taken, including
channeling and benching in steep slopes, building
obstacles and dams in front of the valleys, using
windbreak and using mulching in on river route and
the sea waves that the use of this type of operation,
together with biological ones, will increase the level of
resistance to soil erosion.

A Preventing soil erosion by benching and
channeling in slopping land

This action is used in sloping mountainous regions
where the runoff transfer the soil above the slope down
and cause severe erosion, so that the depth and distance
of this channeling or benching depend on factors such
as rainfall intensity, area of the region, soil erosion,
land gradient and vegetation.
B. Building obstacles and dam in the valley
areas to reduce soil erosion

In areas where soil erosion is very advanced, land
becomes a valley where rainfall-driven water move
rapidly and runoff is formed quickly to reduce water
speed and runoff destructing force. Dam and obstacles
are built on these valleys. The construction of these
structures is carried out with materials such as
concrete, and they are built on the path of valley as a
series of successive steps and some plants are sowed
behind these structures which reduce the runoff
energy.
C. Using a windbreak to prevent soil loss
When the wind speed is so that it can carry the soil
particles, it is called erosion threshold speed and when
the wind speed reached the erosion threshold, it leads
to wind erosion of the soil. To prevent this, the use of
the windbreak is important and fundamental. The
windbreak is usually in several rows perpendicular to
the wind direction.
D. Soil erosion reduction by mulching

It is said to covering the soil surface by oil, gravel
or vegetation residues, and this is in this way that the
surface of the soil is covered with these materials and
has a significant effect on preventing soil erosion, and
the more the amount and density of the coverage, the
less the erosion will be.

4. Conclusion

Soil is one of the most important natural resources
in the world. Its preservation will lead to the life of the
human community, and maintenance of it will
contribute to the provision, prosperity and security of



life. But today, soil erosion is very high due to various
reasons. This research tried to describe and investigate
various types of erosion and ways to prevent it. Finally,
by creating biological and mechanical activities, it is
possible to reduce the erosion to the desired level, and
what is clear is the density of vegetation, the
percentage of coarse gravel in the surface layer of the
soil and the gradient of the earth are the most important
factors in soil erosion, respectively. Based on the
above, it is necessary to pay attention to the soil surface
as an obstacle to natural rainfall collisions to reduce
the potential for erosion and sediment production.
Therefore, the enhancement and regeneration of
vegetation, prevention of excessive livestock grazing,
the use of pebble mulch on the soil surface, managing
the land slope and reducing the length of steep slopes
are solutions to reduce and prevent soil erosion
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