
1.  Introductory 
 

1.0 Prologue 
Land is a finite non renewable natural resource, indispensable for 

human beings. This land gets derelict due to improper use and gets lost into 
ocean floor by getting eroded if it is left without green cover. This process 
by which it gets lost thus is by itself cumulative (Ghosh 2000b), and there is 
only one earth to live. The prime responsibility of human generation is to 
leave a habitable earth for living of the future generations. 

This land, the solid cover of the earth, is being disturbed by human 
beings since 10,000 years (Lull 1976) as they learnt agriculture and started 
disturbing the natural green cover. The matter was not that serious till the 
population was not that dense and till the technological development of men 
was not sufficient to search out newer processes to exploit land.  

The deleterious effect of such development was slightly realised in 
nineteenth century, record of which is the National Forest Policy of 1894. 
Parallel to this attempt to protect forest, came the series of technological 
developments one of which is mining. Men started excavating the earth to 
get minerals from it, to use it for various human purposes. Men’s greed for 
such benefits was supported by the urgument that a very small percent of 
global land will be disturbed by mining. hence it is not required to prohibit 
mining. Thus mining could not be prohibited by the realisation of need for 
protecting land and land cover. Similarly, all developmental activities of 
men right from agriculture to recreation (needed or superfluous) were being 
conducted on earth at the cost land cover (LC). Thus new land uses (LUs) 
started gradually replacing the nature created LC. 

The problem being invited was realised globally again and again. 
Very prominent official record of that is the conventions on preserving 
biodiversity signed in 1992 with declaration on principles on forests at the 
Rio-Di-Generio Conference. Realisation of this in India came much earlier, 
as recorded by Indian religious tradition of worshipping different trees, as 
also the National Forest Policies at different time levels, i.e. 1894, 1952, 
1988 and also the Policy Initiatives of the Hon’ble prime minister of India, 
Shri Atal behari Bajpayee on the world environment day, 1999. The country 
has really made serious effort on conserving and increasing its green cover. 
It was to some extent a green revolution in 1980s. 

The most benevolent approach to preserve green cover in mining 
areas of India (MAs) was made in 1986 by making it mandatory that all 
mining projects, new or having some re-organisation, re-orientation or 
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expansion should have an Environmental Management Plan (EMP) 
prepared by some environmental experts and get it approved by the 
Ministry of Environment and Forests (MoEF) Government of India (GoI). It 
was decided that Land Use Management Plan (LUMP) should form a 
chapter in these EMPs which was to look after how the land, to be disturbed 
by mining, should be reverted back to the maximum extent, to some 
beneficial use, preferably to develop green cover over these. Thus in 1980s 
the mining areas made a serious attempt to grow more greenery on mining 
degraded lands. Formulation of such EMPs became mandatory for any such 
developmental activity which could have a chance to damage the 
environment. Inspite of such consorted attempt to conserve and grow more 
greenery, it is observed that India is not able to combat its trend of 
decreasing green cover. The deleterious effects observed are very 
discernible. Mention may be made of 

 some study of UNEP (Mohanty 2001), which has reported that 
the country is heading towards severe water scarcity 

 some study of global land assessment of degradation (Anon 
2000), which has reported that the globe has lost 22% of its 
green cover in last half century.  

Among the would’s top five rivers carrying maximum sediment 
load to ocean, three are those passing through India (Holeman, 1968).  

This has resulted a situation which requires re-doing the activities 
and re-viewing the procedures of planning and working for greening the 
lands.  

Not withstanding the fact that the MAs cover only about 0.04% of 
the country’s total land, it has been realised that the matter is very serious, 
and it is already an ocean of danger. Hence each and every sector should be 
careful to see that not a single drop of further danger is invited.  

This report comprehences the observations, findings, case studies, 
realisations, all together for searching out the root cause of the problem in 
MAs and attempts to uproot it. On a thorough study of the situations 
following facts have been revealed.  

 in many MAs the suggested LUMP could not be implemented 
properly because of resistance from the people around 

 in many MAs the suggested LUMP could not be implemented 
properly due to some technological or financial problems 

 in many MAs the suggested LUMP was implemented but the 
green cover did not sustain.  
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This resulted the following realisations and inferences. 
 Any land being used for mining was being used in pre-mining 

days by the people living there. Thus the people around will 
like to see that the activities on that land be of their interest 
during and after mining. 

 Whatever developmental activities are conducted should be 
conducted to improve the quality of life (QoL) of these people. 
Hence the LUMP should be able to meet the requirements and 
aspirations of these people. 

 The possibility of developing any LU Pattern (LUP) as per any 
LUMP depends upon certain physical characters of the land, 
e.g. availability of soil, soil fertility, optimum water & 
temperature, chances of growth (not to be cut or grazed away), 
suitable topography and many others. Hence these can be 
considered as determinants of LU. Any LUMP will be able to 
develop and sustain if and only if it takes into consideration 
these LU determinants.  

It has been globally realised that there cannot be any universal LU 
law (Rhind & Hudson, 1980). LU planning (LUPg) system of US can easily 
be made available from United States Geological Survey (USGS) circular 
no. 721, 1976. The National Bureau of Soil Survey & LUPg (NBSS-LUP) 
is the National organisation in India working for this matter. The problem 
lies in the fact that it is difficult to fit the mining degraded lands in the 
system followed by the NBSS-LUP because  

 mining degraded lands get so much degraded and stoney 
(without any topsoil and provision for water) that hardly any of 
these will appear suitable to grow greenery as per NBSS-LUP 
system, while the basic aim is to increase green cover  

 it has been realised that the local people’s aspiration should get 
prime importance in LUPg for MAs; while in NBSS-LUP 
system there is very limited provision for that.  

Hence a LUPg system has been suggested which can take care of 
the problems identified and suggest an implementable LUMP. 

Implementation of LUMP results through land reclamation. Some 
shortcomings have also been identified in the reclamation technologies 
being followed presently. Hence some remediations have been suggested to 
combat the problems of non-implementation due to technological or 
financial shortcomings and non-sustainability of some of the green covers 
developed.  
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1.1  Perspective of the study 

The earth bears a history of more than 4500 million years while 
human beings started living on it around one million years ago (Leaky, 
1960). However they were living mainly on plants. Gradually they started 
making weapons out of stones and killing animals. The creation of nature 
started getting disturbed. The disturbances were not that serious till people 
were living only on natural products like fruits, animals etc. Moreover the 
number of human beings were less and the amount of damage created was 
not that serious. The activities were within the limits of “food-chain” and 
“prey-predecessor” relation.  

About 10,000 years ago men started having reign over the nature, 
by learning agriculture (Lull, 1976) as they started disturbing land by 
ploughing, and also by making land surface barren by cutting greeneries. 
Land particles released from the exposed and loosened land surface were 
getting carried by wind and water, and joined the particles formed by 
weathering and erosion by natural processes which were sculpturing the 
earth’s surface. Thus the outer surface of the earth started to get altered by 
human activities together with natural agents.  

The amount of human interference with nature and hence alteration 
of nature is going on increasing since then by a multiplied effect of two 
factors.  

 Increase in human population i.e. the number of interferers.  

 Development of science and technology, i.e. the nature and 
extent of interference.  

Gradually the LC i.e. the green cover on earth made by the nature 
started to get disturbed and Man started using the land as per his own desire 
i.e. LU. The twentyeth century arrived at a situation when the major part of 
the earth’s surface i.e. land was having much of LU and very less of LC. 

The total system, which the men of 20th century referred as 
environment is a combination of four components, the lithosphere (the land, 
i.e. the solid cover of the earth), the biosphere (living beings i.e. plants and 
animals on and in the lithosphere), the hydrosphere (water on and in the 
earth), and the atmosphere, enveloping the three other systems. At the time 
of formation nature had put these four spheres in juxtaposition in a very 
balanced manner. It is just like a simple two-pan balance, so that any 
disturbance in one will create an equal and opposite reaction in other i.e. 
following the standard law, that `every action has an equal and opposite 
reaction’. If “we” human beings alter this system the “equal and opposite 
reaction” may work upon “us” and this may not be very platable to “us”. 
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Knowing or unknowing this the realisation had come very late when “we”, 
“men” have started thinking about environmental protection. Official record 
of that was in 1972 (The stockholm conference). 

Realisation about need of not disturbing forest cover came in India 
much earlier. The official record of that is the National Forest Policy of 
1894. Also India has a long-old history of worshiping some specific plant 
species. Inspite of several other efforts like National Forest Policy 1952, 
Forest (Conservation) act 1980, National Forest Policy 1988 and several 
other efforts to conserve forests, forest cover over the globe is going on 
decreasing. An observation for the purpose of global land assessment of 
degradation by GLASOD, (Anon 2000 pp.3) has indicated that the globe 
has lost 22% of its green cover (cropland, pasture, forest, wood land) in last 
half century. 

In the above background an attempt was made to find out the basic 
cause(s) of the standing problem of decreasing green cover. Not 
withstanding the fact that “mining areas” cover only about 0.04% of the 
country’s geographical area, it was realised that impact of mining on land 
and LU spreads upto many times the area actually disturbed by mining 
(Sharma, 1982). i.e. the “mining area”. It was realised that the area under 
this snow balling effect escapes human care for greening. Further, though 
greening is attempted over mining degraded lands, there are plenty of cases 
where this cannot be implemented properly. These only give an indication 
about the fact that mining may have some (even if very less) role in the 
problem. 

1.2 Land use management in India  

1.2.1 Original concept 
A benevolent approach to combat the above problem was made by 

the Ministry of Environment and Forests (MoEF), GoI in 1986 by making it 
mandatory that every new mining project and expansion project should 
submit an EMP and can start the project only when the EMP gets approved 
by the MoEF. A very important chapter as per the suggested EMP format is 
the chapter on LUMP.  

These LUMPs were being prepared by the experts working in the 
line through consultation of geological maps, hydrogeological maps, LU 
maps and mining plan of the area. It was being presented in front of an 
expert committee at MoEF, was being altered if required so through 
discussions and was being approved if found proper.  
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Inspite of all such efforts, the LUP of the country could not show 
much discernible improvement. This is proved by facts which may be 
summarised as  

 in many of mining areas the desired LUP could not be 
developed either due to objection from some sector, or 
shortage of fund or some technical problem 

 even in some cases mining could not be conducted because of 
resistance from the people around 

 the country is heading towards desertification (Mohanty, 2001) 

hence arise the question, “where is the Lacuna”? 

The fact that remained standing, too prominent to be 
overlooked is, even by an effort through 107 years (1894--
2001) the decreasing trend of green cover could not be 
prevented.  

Scientific observations in order to abate the three sets of problems 
cited above could find out two basic clues.  

 Implementation of any LUMP depends upon its acceptance by 
the people around. If the people around the project somehow 
realises that the activities will be good for them, they will not 
only allow, but will also help in all possible ways, 
implementation of the project. Otherwise chances remain of its 
getting objected by the same society around. 

 Successful implementation of any LUMP depends to a major 
extent on the land’s capability to support the very LU 
suggested by the LUMP. The land’s capability to support any 
LU depends upon certain natural factors e.g. rock type, soil 
type and thickness, slope, water (availability and quality) 
temperature, rainfall (quantity and distribution through year) 
topography, existing vegetation succession etc. which was 
being only limitedly studied in the LUMP being prepared till 
now. 

 Improper LU makes a land derelict and pushes it towards 
desertification. 

1.2.2 Changing concept 
Gradually the realisation came that whatever environmental 

management activities are conducted anywhere, these are conducted for 
betterment of the society living around i.e. for improving their QoL Hence 
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forth QoL of the society around is being given prime importance in every 
activity towards environmental management and hence also for LUMP.  

Further, studies of some scientists (Spangale, et.al., 1976, 
Karunakaran 1982, Mukherjee, 1999) has revealed that each and every 
details of geological characteristics have important bearing on a land’s 
potentiality to support any LU. Importance of ecosystem in a land’s 
capability to support any LU was revealed by a study of Raju (1999). 

The present study is an attempt to incorporate these views in LUPg.  

1.3 Outline and organisation of the study 
Importance of the study arises from recognition of the facts that  

 there is an urgent need for reorganising the LUPg system to be 
followed in MAs 

 requirements and aspirations of the people living around the 
MAs should get prime importance in the LUPg system to make 
it implementable 

 certain physical characteristics of the land play a major role to 
identify the lands capability to support any LUP. Due 
consideration of such physical factors only can make any 
LUMP successful. 

The basic purpose of the study is to devise a LUPg system for MAs 
which will be able to take care of the above facts. It is expected that 
following such LUPg system in MAs will avoid the problems of 
implementation of LUMP in MAs and will also gradually help alleviating 
the problem of decreasing trend of green cover over the country.  

The monograph further includes a review of  

 the global scenario on approaches made to study LU and LU 
changes. 

 the Indian scenario on LUP, impacts of mining on LU and 
legal provisions for preventing these LU changes 

 LUPg system in India and some foreign countries 

 considering land reclamation as result of implementation of 
LUMP 

 reviewing techno-economic feasibility of implementation of 
some reclamation techniques and  
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 an attempt to suggest some LUPg guide lines for MAs by 
identifying the LUPg determinants.  

The monograph has been organised in eight (8) chapters: 

Chapter 1 deals with introductory topics, i.e. prologue, perspective 
of the study, an introduction to the concept of LUMP in MAs, an 
introduction to the changing concept i.e. the realisation of the need for 
improvement of QoL of the people, then outline and organisation of the 
study and lastly limitation and scope of the study.  

Chapter 2 refers to the global perspective on LU and LU change. 

Chapter 3 details the Indian scenario on land degradation, LU 
change, legal provisions and impact of mining on LU. 

Chapter 4 concerns LUPg, existing LUPg system in United States, 
some concepts of Belgium, LUPg system followed in India, required 
considerations for LUPg in MAs, limitations of using the existing LUPg 
system for MAs and finally suggesting a LUPg system for MAs. 

Chapter 5 deals with technical feasibility of implementation of the 
suggested LUMP. Requirement of this chapter arises from the need of 
developing procedures for sustainable biological reclamation. This is 
because in many cases in the field biological reclamation conducted does 
not behave as sustainable.  

Chapter 6 Discusses economic viability of the suggested techniques 
because some of the biological reclamation techniques do not receive 
acceptance in LUMP because these appear to be non-economic.  

Chapter 7 holds a discussion on the LU components which are 
justified to be considered in LUPg in MAs, and how to identify the 
determinants of LUP and their respective capacities in allowing the human 
induced LUP to develop. This provides some guidelines for LUPg in MAs. 

Chapter 8 is the concluding chapter. It presents a summarised 
version of the total report, conclusions and recommendations generated out 
of the study and lastly limitations of the study and scope of further research 
on the subject.  

1.4 Scope and limitations of the study 
The solid cover of the earth i.e.  land is a finite natural resource. It 

is very important for men as it is required to keep all materials of human 
use. Hence LU is a matter of global importance, and LU change is a matter 
of global concern. In Indian perspective LU change has taken a serious 
shape. Topsoil is getting lost from the country by a serious rate of erosion, 
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and green cover is getting depleted regularly while the users of land are also 
increasing. 

Thus there is a very serious requirement of conducting studies on 
LU and LU change. Even in Indian context there is a scope of three 
dimensional studies in this matter, for analysing its variations, and causes 
and consequences of variations in  

 space (to cover the whole country), 
 time (to cover the whole span of 10 thousand years, since the 

men started disturbing the LU) and  
 the different components and determinants of LU. 

However, the present monograph is the result of a study conducted 
with several limitations mainly with respect to time and space. The 
monograph concerns a very limited scope also. Thus the coverage is:  

 a very limited time, say about a century 
 the chief components of concern are forest areas (F), 

cultivation lands(C), mining areas (M), builtup areas (B), and 
water potentialities (W).  

 the chief determinants of LU considered are aspirations of the 
society around and the physical conditions of the land. 

Further, it is a report generated through literature survey, several 
field observations, and a thorough analysis and assessment of some of the 
real-field conditions to cover 

 a shorter space i.e. coal mining areas of India (CMAs) 
 a time of about seventy-six years  
 components of LU considered are F, C, M, B, W and all other 

varieties of LULC grouped together as O. 
 the chief determinants of LU considered are density and 

income status of the population around and the physical 
conditions of the land. 

 
 

9 


	1.  Introductory
	1.0 Prologue
	1.1  Perspective of the study
	1.2 Land use management in India
	1.2.1 Original concept
	1.2.2 Changing concept

	1.3 Outline and organisation of the study
	1.4 Scope and limitations of the study


