[bookmark: _GoBack]14.1. Land Class systems
Land cover includes water, soil and rock, vegetation, roads, buildings, and other constructed elements supporting human activities. Conversely, land use describes the type and intensity of human activities occurring in a given location. Land-use classification facilitates the monitoring and predicting of urban development patterns, management of water and other natural resources, and land-use planning and regulation.
Land-use classification schemes typically address both land use and land cover. A major land-use classification system developed by the United States Geological Survey (USGS) has multiple levels of classification. The categories within these levels are arranged in a nested hierarchy. The most general or aggregated classification (level I) includes broad landuse categories, such as ‘agriculture’ or ‘urban and built-up’ land. This level of classification is commonly used for regional and other large-scale applications. 
Example of a two-level land-use/land-cover classification system 
	Level I
	Level II

	Urban or built-up
	Residential
	Orchards, groves, vineyards, nurseries, and ornamental horticultural areas
	Mixed forest land
	Dry salt flats

	Agriculture
	Commercial and services
	Confined feeding operations
	Streams and canals
	Beaches

	Rangeland
	Industrial
	Herbaceous rangeland
	Lakes
	Sandy areas other than beaches

	Forest land
	Transportation, communication, and utilities
	Shrub and brush rangeland
	Reservoirs
	Bare exposed rock

	Water
	Industrial and commercial complexes
	Mixed rangeland
	Bays and estuaries
	Strip mines, quarries, and gravel pits

	Wetlands
	Mixed urban and built-up land
	Deciduous forest land
	Forested wetlands
	

	Barren
	Cropland and pasture
	Evergreen forest land
	Non-forested wetlands
	



14.1. Land use capability classes
Land use capability classification indicates the suitability of various kinds of soil for economic uses, mainly agriculture. 
The classification devised for Indian conditions draws heavily from the classificatory approach followed by the United States Department of Agriculture. The guiding principles for this classification are the limitations imposed on the sustained use of soils by the basic characteristics of soils in combination with climate, topography,” surface drainage, vegetation cover, erodibility and other natural hazards. 
There are eight land capability classes which are indicated by Roman numbers I to VIIL Then, there are capability sub-classes and capability units. The classes I to IV include lands suited for cultivation and should be maintained under natural vegetation of forests or grasses. 
The various classes and their characteristic features are as follows: 
Class I: 
Soils in this class are very good. The soils are deep, productive and easily worked and nearly level. They are not subject to overflow (runoff) damage. However, they are subject to variations of fertility and puddle erosion. Soils of this class have slight or no risk of damage. These are the most productive parts of our country and are to be found in flood-plain regions of the country. 
Class-I soils used for crops need practices’ to maintain soil fertility and soil structure. These practices involve use of fertilizers, cover cropping, green manure crop and crop rotation. 
Class-II: 
As far as natural conditions are concerned, the land is excellent, but some limitation is possible, which may restrict the choice of crops to some extent. Soils of this group can be cultivated with easily applied practices, and a majority of crops can be grown. They are, however, subject to moderate risk of damage. 
Soils of this group have gentle slopes and are subject to moderate erosion. They are also subject to moderate overflows. These are areas of specialised cropping and are commercially one of the most suitable parts of our land. 
These soils may require special practices, such as contour tillage, crop rotation and water-control devices. 
Class III: 
These are moderately good soils. They can be used regularly for crops. These soils have steep slopes and suffer from either some ecological problem (as soil erosion) or climatic problem (rainfall irregularity) which inhibits intensive commercial exploitation. Also, these soils are inherently low in fertility. 
These soils require cropping systems that produce adequate plant cover. The cover is needed to protect the soil from erosion. It also helps protect the soil structure. Also, proper surface drainage should be ensured and practices like contour tillage undertaken. 
Class IV: 
These soils are affected by severe permanent hazards like waterlogging and water deficiency. They occur frequently on steep slopes which are vulnerable to erosion. The soils are low in fertility. Commercial exploitation is nearly absent. Subsistence farming is practised and mainly coarse grains are grown on these soils. 
These soils should be kept in pastures. A grain crops may be grown once in five or six years. Soil and. moisture conservation measures, like water disposal of terraces, contour tillage and stabilisation of gullies, should be undertaken. 
Class V: 
These soils are found in foothills or in mountain valleys and are suitable for grasses, shrubs, etc. These soils should be used for pasture or forestry operations. Cultivation is not feasible because these soils are wet and stony. The land is nearly level and subject only to slight erosion by wind or water, if properly managed. There are few permanent limitations. Grazing should be regulated in these soils. 
Class VI: 
These soils have moderate permanent limitations and are unsuitable, for cultivation. These soils should be used for grazing and forestry. They are steep and shallow and more prone to erosion than class V soils. Grazing should not be permitted in these soils. They suffer from certain environmental constraints as well and are the environmentally fragile zones of our country. 
Class VII: 
The severity of environmental constraints is much greater in these soils, compared to class VI soils. As a result, these soils are subject to severe permanent hazards. They are fair to poor for grazing or forestry. These soils are steep, eroded, shallow or swampy and are completely unsuitable for cultivation. Strict management should be applied to these soils. 
Class VIII: 
These occur in those parts which have no direct potential for exploitation for living. These soils can serve the purposes of preserving some rare species or acting as a water catchment zone. Soils of this class are extremely rough, arid or swampy and are unsuitable for cultivation. They are not suited for forestry or grazing. They may be used for wildlife sanctuaries, recreation or watershed uses. 
Capability Sub-Classes: 
These are subdivisions of capability classes, made on the basis of four dominating limitations, namely, (i) risk of erosion (e), (ii) wetness, drainage or overflow (w), (iii) rooting zone limitations (s), and (iv) climatic limitations (c). The sub-classes are mapped by adding the limitation symbol to the capability class number, e.g., IIe, Ills, etc. There are no sub-classes in Class I. 
Significance of Land Capability Classification in Landuse Planning: 
Land capability classification helps in planning for landuse: 
1. The land capability classification determines the use ceiling for any piece of land and helps to define the conservation problems and possible treatments. Keeping this in mind, a piece of land can be put to the most efficient landuse. For instance, all agricultural activity must be confined to classes I to IV and others, such as pasturelands, energy plantation, buildings, roads, etc., to classes V to VIII. Within this scheme, one can select the most suitable crop for a particular piece of land. 
2. The land capability classes can change towards better classes, if the existing limitations can be permanently removed or reduced in extent by economically feasible reclamation measures, such as providing irrigation, providing proper drainage, constructing flood-control measures or stabilising, gullies. A further deterioration of existing conditions can, on the other hand, shift the capability to poorer classes. 

14.2. Land degradations
The change in the characteristic and quality of soil which adversely affect its fertility is called as Degradation.
Land degradation is a process in which the value of the biophysical environment is affected by a combination of human-induced processes acting upon the land. It is viewed as any change or disturbance to the land perceived to be deleterious or undesirable. Natural hazards are excluded as a cause; however human activities can indirectly affect phenomena such as floods and bush fires. 
Land degradation means:
1. Loss of natural fertility of soil because of loss of nutrients.
2. Less vegetation cover
3. Changes in the characteristic of soil.
4. Pollution of water resources from the contamination of soil through which water sweeps into ground or runoff to the water bodies.
5. Changes in climatic conditions because of unbalanced created in the environment.
Types of land degradation
In addition to the usual types of land degradation that have been known for centuries (water, wind and mechanical erosion, physical, chemical and biological degradation), four other types have emerged in the last 50 years: 
· Pollution, often chemical, due to agricultural, industrial, mining or commercial activities;
· Loss of arable land due to urban construction, road building, land conversion, agricultural expansion, etc.;
· Artificial radioactivity, sometimes accidental;
· Land-use constraints associated with armed conflicts.
Overall, more than 36 types of land degradation can be assessed. All are induced or aggravated by human activities, e.g. sheet erosion, silting, aridification, salinization, urbanization, etc. 
Causes of land degradation
1. Deforestation: Forests play an important role in maintaining fertility of soil by shedding their leaves which contain many nutrients. Forests are also helpful in binding up of soil particles with the help of roots of vegetation. Therefore, cutting о forests will affect the soil adversely.
2. Excessive Use of Fertilizers and Pesticides: Fertilizers are indispensable for increasing food production but their excessive use has occasioned much concern as a possible environmental threat. Excessive use of fertilizers is causing an imbalance in the quantity of certain nutrients in the soil. This imbalance adversely affects the vegetation.
3. Overgrazing: Increase in livestock population results in overexploitation of pastures. Due to this, grass and other types of vegetation are unable to survive and grow in the area, and lack of vegetation cover leads to soil erosion. Millions of people in Africa and Asia raise animals on pastures and rangelands that have low carrying capacity because of poor quality or unreliable rainfall Pastoralists and their rangelands are threatened by overgrazing.
Pastoral associations in West Africa have tried with mixed success to improve the productivity of common held livestock pastures. The Aga Khan Rural Support Programme has been successful in improving management of common grazing lands.
4. Water-logging: Excessive irrigation and improper drainage facility in the fields cause rise in the ground water level. This ground water mixes with surface water used for irrigation and creates a situation called water-logging. Ground water brings the salts of soil in dissolved state up to the surface where they form a layer or sheet of salt after evaporation. The term salinity is used for such a situation.
5. Desertification: Desertification is a widespread process of land degradation in arid, semi- arid, and dry sub-humid areas resulting from various factors, including climatic variations and human activities. The UNO Conference on Desertification (1977) has defined desertification as the “diminution or destruction of the biological potential of land, and can lead ultimately to desert like conditions”. The major causes of desertification are mismanagement of forests, overgrazing, mining and quarrying. Dr. H. Dregne has listed desertification processes as follows:
(a) Degradation of vegetative cover;
(b) Water erosion;
(c) Wind erosion;
(d) Salinization;
(e) Reduction in soil organic matter; and
(f) Excess of toxic substances.
6. Soil erosion: Accelerated soil erosion by water and wind is the major land degradation process and this is a consequence of changed relationship between environmental factors which occur as a result of human interventions. Adverse changes in physical, chemical or biological characteristics of the soil result in reduced fertility and soil erosion. Other kinds of land degradation are as water-logging, chemical contamination, acidification, salinity and alkalinity etc.
(a) Wind Erosion: At places where there is no vegetation and soil is sandy, strong winds blow the loose and coarse soil particles and dust to long distances. The depletion of forests lead to loosening of soil particles due to lack of roots and moisture in soil. These loosened particles are more prone to soil erosion by winds.
(b) Water Erosion: Deforestation, overgrazing and mining, all are equally responsible for an increase in the rate of erosion by water. Water erosion is caused either by water in motion or by the beating action of rain drops. Water during heavy rains may remove the thin soil cover over large areas more or less uniformly.
It is called sheet erosion. If the erosion continues unchecked, numerous finger-shaped grooves may develop all over the area as a result of the silt-laden run off. This is called rill erosion. Gully erosion is an advanced stage of rill erosion because the unattended rills begin to attain the form of gullies, increasing their width, depth and length.
Soil erosion due to water is the most serious land degradation problem in India. It causes land degradation through huge loss of top fertile soil along with plant nutrients through runoff water. It reduces the depth of soil where it takes place, depletes the ground water table, limits the moisture storage capacity and feeding zones of the crops, deteriorates the soil organic matter, destroys soil structure and impairs fertility due to nutrient losses.
7.  Landslides: The sudden movement of the soil and the weathered rock material down the slope due to the force of gravity is called a landslide. Lad-slides are common in mountainous regions especially those which are situated along the river banks or near the coastline.
The flow of water continuously goes on doing the eroding work which results in landslides sooner or later. Especially when the rivers are in flood they greatly add to landslides. In India, landslides are common in the mountainous regions of the north and north-eastern parts. Human induced activities are also responsible for landslides like,
 (a) Deforestation in hilly areas;
(b) Excessive mining in hilly areas;
(c) Construction of dams;
(d) Infrastructure; and
(e) Means of transport, especially construction of roads.
Effects of land degradation
When land is degraded, wildlife, plans and people suffer. It can worsen the effects of poverty and bring about hunger. Degradation of land has serious consequences for food security. Many small scale farmers in areas of degraded land can only watch in dismay as their soil grows less each year to feed their families. This situation is made worse by droughts and unpredictable weather patterns caused by climate change.
14.2. Land conservation
Land Conversion Certificate is a legal endorsment for converting an agricultural land into a non-agricultural one. Agricultural lands in the State of West Bengal could be converted for commercial, residential and industrial purposes by obtaining prior permission from the State’s Land & Land Reform Department. In this article, we look at the procedure for West Bengal Land Conversion.
Conservation deals with the Preservation, Restoration, Remediation and Mitigation. The act of conserving; prevention of injury, decay, waste, or loss; preservation: conservation of wildlife; conservation of human rights. official supervision of rivers, forests, and other natural resources in order to preserve and protect them through prudent management. Conservation means the greatest good to the greatest number for the longest time. 
Meanings of land conservation
In statistics, land conservation refers to the correct water flow over agricultural land that minimizes loss of sediments in the soil. Land conservation can also refer to the planting of trees, or the setting of an easement around industrial-use land (combined with protected forests), which helps to reduce atmospheric carbon, and keep the property in pristine condition. Land conservation through easements and trusts allows landowners to preserve sections of their land for conservation purposes. Future owners, or heirs to the trust, are bound by the same legalities.
Reducing erosion is another method to conserve land. Contour buffers between crops, contour farming on slopes and cover crops all help preserve agricultural land. Buffers work for gradual slopes and contour farming plants crops in rows on slopes in such a way that water running downhill is utilized by crops lower on the hill. Cover crops are winter crops seeded in early fall to prevent erosion during winter months. Cover crops hold soil over the winter, while suppressing weeds that may survive colder temperatures.
Importance of land conservation
The protection of natural and agricultural lands is linked to a sustainable economy and healthy communities. In addition, conservation lands and the ecosystems services they provide are just as important to our economy and well-being as are our roads, residences, and businesses. Natural and agricultural lands are vital for our water quality and supply, our wildlife, and our tourism. These lands support us; they provide for and clean our water, provide flood control, storm protection, food, recreation, clean air, etc.  Land conservation isn’t an amenity value; it is vital our future. 
Methods of land conservation
According to Natural Resources Management Division, Department of Agriculture and Co-operation, Ministry of Agriculture, Government of India, we can conserve our land resources by adopting the following measures:
1. By educating, informing and sensitizing all landholders about various aspects of this precious resources and their sustainable use.
2. Contour ploughing is another measure to conserve our land. By this method, the fields are ploughed, harrowed and sown along the natural contour of the hills.
3. By terracing method: A series of wide steps are made along the slop following the contours. This method is very common in rice growing regions.
4. Under the afforestation and reforestation programmes, planting of trees, bushes and grass help to check the soil erosion,
5. Strict actions are taken to check reckless felling of trees and overgrazing.
6. Shelter belts (rows of trees) are planted on the margins of desert areas to check the fury of wind.
7. Construction of dams and gully-trap inculcate the water-harvesting. 
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Prevention and Control Measures for Land Degradation
Following are some practises for controlling land degradation:
1. Strip farming: It is & practice in which cultivated crops are sown in alternative strips to prevent water movement.
2. Crop Rotation: It is one of the agricultural practice in which different crops are grown in same area following a rotation system which helps in replenishment of the soil.
3. Ridge and Furrow Formation: Soil erosion is one of the factors responsible for lad degradation. It can be prevented by formation of ridge and furrow during irrigation which lessens run off.
4. Construction of Dams: This usually checks or reduces the velocity of run off so that soil support vegetation.
5. Contour Farming: This type of farming is usually practiced across the hill side and is useful in collecting and diverting the run off to avoid erosion. 

14.2. Land improvement
Addition of limited life enhancements to a parcel of developed land, such as driveways, fencing, parking spaces, pavements, walls, etc. A land improvement is any type of alteration to the land to make it more usable. Improvements have a limited life and can be depreciated unlike land.
Land improvements are completely separate from the land itself.  That is why land improvements are considered a completely different asset than land. The money spent on improving land does not get added to the original cost of the land. Instead, it gets treated as a completely separate asset purchase and is depreciated over its useful life just like other fixed assets.
Example: Take a parking lot for example. After the land is purchased, it must be levelled and graded for drainage. Concrete or blacktop can then be poured over the dirt and line can be painted for parking spots. Like all land improvements, a parking lot has a limited life. 
Land improvement is altering the landscape in any number of ways such as:
· Changing landforms from a natural or semi-natural state for a purpose such as agriculture or housing
· Subdividing real estate into lots, typically for the purpose of building homes
· Real estate development or changing its purpose, for example by converting an unused factory complex  into cooperative. 
Land improvements are enhancements to a plot of land to make the land more usable. If these improvements have a useful life, they should be depreciated. If there is no way to estimate a useful life, then do not depreciate the cost of the improvements. If you are preparing land for its intended purpose, then include these costs in the cost of the land asset. Examples of such costs are: (i) Demolishing an existing building; (ii) Clearing and levelling the land
Also, note that land is not depreciated, since it does not have a useful life. Instead, it is considered to have a perpetual life. The only situation in which the depreciation of land is allowed is when its value is being depleted through the removal of natural resources.
If you are adding functionality to the land and the expenditures have a useful life, record them in a separate Land Improvements account. Examples of land improvements are:
Drainage and irrigation systems
Fencing
Landscaping
Parking lots and walkways 
In an economics context, land development is also sometimes advertised as land improvement or land amelioration. It refers to investments making land more usable by humans. For accounting purposes it refers to any variety of projects that increase the value of the property. Most are depreciable, but some land improvements are not able to be depreciated because a useful life cannot be determined. Home building and containment are two of the most common and the oldest types of development.
In an urban context, land development furthermore includes:
· Road construction
· Access roads, walkways and parking lots
· Bridging
· Landscaping
· Clearing, terracing or land levelling
· Setup of fences and, to a lesser degree, hedges
· Service connections to municipal services and public utilities
· Drainage, canals
· External lighting (street lamps, etc.)
Landowner or developers on any size of project will often want to maximise profits, minimise risk and control cash flow. This "profit enhancement" means identifying and developing the best scheme for the local marketplace, whilst satisfying the local planning process. 
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