
 

 



 

AGR- 121 Soil and Water Conservation Engineering 
Lecture 1 

Soil Erosion: Introduction 

What is Soil Erosion? 

The uppermost weathered and disintegrated layer of the earth ’s crust is referred to as soil. 

The soil layer is composed of mineral and organic matter and is capable of sustaining plant 
life. The soil  depth is less in some places and more at other places and may vary from 

practically nil to several metres. The soil layer is continuously exposed to the actions of 
atmosphere. Wind and water in motion are two main agencies which act on the soil layer 

and dislodge the soil  particles and transport them. The loosening of the soil from its place 
and its transportation from one place to another is known as soil erosion. 

 The word erosion has been derived from the Latin word ‘erodere’ which means eating away 
or to excavate. The word erosion was first used in geology for describing the term hollow 

created by water. Erosion actually is a two phase process involving the detachment of 
individual soil particle from soil mass, transporting it from one place to another (by the 

action of any one of the agents of erosion, viz; water, wind, ice or gravity) and its deposition. 
When sufficient energy is not available to transport a particle, a third phase known as 

deposition occurs. In general, finer soil particles get eroded more easily than coarse particles 
(silt is more easily eroded than sand). Hence soil erosion is defined as a process of 

detachment, transportation and deposition of soil particles (sediment). It is evident that 
sediment is the end product of soil erosion process. Sediment is, therefore, defined as any 

fragmented material, which is transported or deposited by water, ice, air or any other 

natural agent. From this, it is inferred that sedimentation is also the process of detachment, 
transportation and deposition of eroded soil particles. Thus, the natural sequence of the 

sedimentation is as follows: 

SOIL DETACHMENT TRANSPORT DEPOSITION 

 

Detachment is the dislodging of the soil particle from the soil mass by erosive agents. In case 

of water erosion, major erosive agents are impacting raindrops and runoff water flowing 
over the soil surface. Transportation is the entrainment and movement of detached soil 

particles (sediment) from their original location. Sediments move from the upland sources 
through the stream system and may eventually reach the ocean. Not all the sediment 

reaches the ocean; some are deposited at the base of the slopes, in reservoirs and flood 
plains along the way. Erosion is almost universally recognized as a serious threat to human 



 

well being. Erosion reduces the productivity of crop land by removing and washing away of 
plant nutrients and organic matter.  

Balanced ecosystems comprising soil, water and plant environments are essential for the 
survival and welfare of mankind. However, ecosystems have been disturbed in the past due 

to over exploitation in many parts of the world, including some parts of India. The resulting 
imbalance in the ecosystem is revealed through various undesirable effects, such as 

degradation of soil surfaces, frequent occurrence of intense floods etc. Vast tracts of land 

have been irreversibly converted into infertile surfaces due to accelerated soil  erosion 
caused by the above and other factors. These degraded land surfaces have also become a 

source of pollution of the natural water. Deposition of soil eroded from upland areas in the 
downstream reaches of rivers has caused aggradation. This has resulted in an increase in the 

flood plain area of the rivers, reduction of the clearance below bridges and culverts and 
sedimentation of reservoirs.  

 

 

 The major land degradation problems due to sedimentation are briefly discussed as below: 

 Erosion by wind and water: Out of 144.12 M-ha areas affected by water and wind 

erosion. About 69 M-ha is considered to be critical and needs immediate attention. 
Wind erosion is mainly restricted to States of Rajasthan, Gujarat and Haryana. The 

severity of wind erosion is inversely related to the rainfall amount, lesser is the 
rainfall more would be the wind erosion. 

 Gullies and Ravines: About 4 M-ha is affected by the problem of gullies and ravines in 
the country covering about 12 states. Ravines are mostly located in the states of Uttar 

Pradesh, Madhya Pradesh, Rajasthan and Gujarat. Gullies on the other hand are seen 

in the plateau region of Eastern India, foot hills of the Himalayas and areas of Deccan 
Plateau. 

 Torrents and Riverine Lands:  Problem of Riverine and torrents is spread over an area 
of 2.73 M-ha in the country. Torrents are the natural streams which cause extensive 

damage to life and property as a result of frequent changes in their course and 
associated flash flows with heavy debris loads. The unfertile material or debris 

transported by torrents is sometimes deposited on the fertile plains, thus ruining the 
land for ever. 

 Water logging: Water logging is caused either by surface flooding or due to rise of 
water table. An area of 8.53 M-ha has been estimated to be affected by water 

logging. Water logging due to surface flooding is predominant in the states of West 



 

Bengal, Assam, Bihar, Orissa, Andhra Pradesh, Uttar Pradesh, Kerala, Punjab and 
Haryana. 

 Shifting Cultivation: Shifting cultivation, also known as ‘jhuming’ is a traditional 
method of growing crops on hill slopes by slash and burn method. The method 

involves selection of appropriate site on hill slopes, cleaning of forest by cutting and 
burning, using the site for cultivation for few years and later on abandoning it and 

moving to a fresh site. The jhum cycle has gradually declined from 20-30 years to 3-6 

years due to increasing population pressures. The problem is more serious in North 
Eastern region and in the states of Orissa and Andhra Pradesh. 

 Saline soil including coastal areas: Saline soils are prevalent both in inland as well as 
coastal areas. About 5.5 M-ha area is affected by this problem in the country which 

includes arid and semi-arid areas of Rajasthan and Gujarat, black soil region and 
coastal areas. This problem is causing serious damage to agricultural lands, rendering 

fertile soil  unproductive and turning groundwater brackish in the States of West 
Bengal, Tamil Nadu, Orissa, Maharashtra, Kerala, Karnataka, Gujarat and Andhra 

Pradesh as well as Union Territories of Pondicherry and Goa, Daman and Diu. 

 Floods and Droughts: In India, among the major and medium rivers of both Himalayas 

and non-Himalayas catagories, 18 are flood prone which drain an area of 150 M-ha. In 
recent years, flash floods have caused extensive damage even in the desert areas of 

Rajasthan and Gujarat. 

 1.1.3 Importance of Soil Conservation 

In India, out of the total geographical area of 329 M-ha, an area of about 150 M-ha is 
subjected to either water or wind erosion. A net area of about 140 M-ha is cropped at 

present. An area of 40 M-ha is considered to be flood prone. Area lost through ravines and 

gullies is estimated to be about 4 M-ha. As a whole, it is estimated that about 175 M-ha i.e., 
53.3% of the total geographical area of the country is subjected to various soil and land 

degradation problems like saline-alkali soils, waterlogged areas, ravine and gullied lands, 
area under shifting cultivation, and desertification. By the year 2100 A.D, the projected 

population of the country is expected to be two billion, whereas the food grain production is 
almost stagnant at 211 million tons for the last 5 years. The per capita cropped area is 

shrinking every day; in the year 1950, it was 0.33 ha/capita, 0.2 ha in 1980 and it was 0.15 ha 
by 2000. This clearly shows that the limited land resource has to be managed very carefully 

by adopting total conservation measures for the survival of the huge population. A few 
suggestions to conserve soil and water resources in Indian context are discussed below. 

 To prevent erosion of bare soil, it  is important to maintain a vegetation cover, 
especially in the most vulnerable areas e.g. those with steep slopes, in a dry season or 

periods of very heavy rainfall. For this purpose, only partial harvesting forests (e.g . 



 

alternate trees) and use of seasonally dry or wet areas for pasture rather than arable 
agricultural land should be permitted. 

 Where intensive cultivation takes place, farmers should follow crop rotation in order 
to prevent the soil becoming exhausted of organic matters and other soil building 

agents. Where soils are ploughed in vulnerable areas, contour ploughing (i.e. round 
the hillside rather than down the hillside) should be used. Careful management of 

irrigation, to prevent the application of too much or too little water will be helpful to 

reduce the problem of soil salinity development. Livestock grazing must be carefully 
managed to prevent overgrazing. 

 Construction of highways and urbanization should be restricted to areas of lower 
agricultural potential. With extractive industries, a pledge must be secured to restore 

the land to its former condition before permission for quarries or mines is granted. 
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