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Course Title             : LAND USE PLANNING AND MANAGEMENT
Marks                       : Theory - 50;     Tutorial – 25 (Written 20 + Attendance 05);     Total = 75

Course Contents      :

Theory

1. Land: Land and its characteristics; land tenure- ownership rights. 

2. Land Use: Land use change, drivers/factors and effects  and history of land use change,  land use models and 

examples; land use policies and national policies covering land and land use in Bangladesh; combined and               

multiple land uses,  irreversible and reversible land uses, land use conflicts, importance of  land use study,         

agrarian transformation, land reforms  and some experiences.

3. Land Use Planning: Nature, scope, usefulness, planning goals and focus of land use planning, levels of           

planning, and planning process and steps in land use planning.

4. Land Assessment: Description of land factors considered for land evaluation; simplified methods for site 

classification and site suitability assessment, information needs; framework for land evaluation,                            

soil information systems, parametric methods, and the land system methods.

5. Land Capability Classification: Understanding the terms- land capability, crop suitability, site and site                

quality, site productivity  or forest productivity; site factors that influence productivity; traditional system of        

land classification in Bangladesh; main land capability classes and subclasses in Bangladesh and description          

of land capability classes selected for forests.

6. Site Quality: Site quality and significance of site quality in forest management; approaches for determination         

of  site quality, site qualities recognized for the forests of Bangladesh, modification of site productivity.

7. Agroecological and Dendroecological Regions: Background information for creation of agroecological and 

dendroecological regions in Bangladesh, description of the main components of agroecological regions,      

description of dendroecological classification in Bangladesh.

8. Landscape Management: Characteristics, objectives and procedures of landscape management
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Land

Refer to an area of the earth's terrestrial surface, 
encompassing all attributes of the biosphere 
immediately above or below this surface, including 
those of the near-surface climate, the soil and terrain 
forms, the surface hydrology (including shallow 
lakes, rivers, marshes and swamps), the near-surface 
sedimentary layers and associated groundwater and 
geohydrological reserve, the plant and animal 
populations, the human settlement pattern and 
physical results of past and present human activity 
(terracing, water storage or drainage structures, roads, 
buildings, etc.).



Land …

• stands for property

• is an object of agricultural and industrial use (production 

factor)

• is homeland

• a place of ancestry

• a prerequisite to realize individual freedom

• a basis for survival and/or security

• an object to be taxed and desired by the government and 

other interest groups

• is a basis of power and dependency

• a cause of conflict and war 5
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Land has always been:

a source of minerals, fertilisers and                  

non-renewable energy 

an influence on climate 

a source of fresh water  

a source of biodiversity

a source of food, fibre, agricultural and forestry   

products, and renewable energy

a biological means of recycling waste  

a living and working space for man, meeting 

also recreational and infrastructural needs.
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Characteristics of Land

A. Immobility: A parcel of land remains where it is.

B. Finiteness: There is just so much land.

C. Physical and Climatic Characteristics:

Topography

Soil

Subsurface Structure and Composition

Minerals, Oils and Gas

D. Indestructibility: Not destructible

E. Uses: The purpose for which land is put to.
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Strategic value of land due 

to immobility characteristics
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Topography

http://upload.wikimedia.org/wikipedia/commons/7/79/Topographic_map_example.png
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http://en.wikipedia.org/wiki/File:SoilComposition.png
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Land Tenure – Ownership:

The basic concept of ownership is that of tenure, 

meaning the right to have and hold land for certain 

uses. It also includes the right of disposal by the 

owner to any person by sale or other legal action.

Perceptions regarding use and ownership of 

agricultural land, pastures, forests and water 

resources influence people’s actions, including their 

willingness to invest time and money in the 

conservation measures needed for sustainability of 

these resources. 



Land Tenure definition
• “It cannot be too strongly emphasized that land tenure is a relation of 

human beings, individuals, and groups to the soil which they cultivate 

and use. This relation, on the one hand, transforms the land: human 

beings subdivide it, classify and apportion it, surround it with legal 

ideas, with sentiments, with mythological beliefs. On the other hand, 

their very relation to the soil makes human beings live in families, work 

in village communities, produce in teams, become organized by a 

common belief and common ritual of a magical character.

• Thus the discipline of land tenure must deal with sociology, as much as 

topographical details; above all it must constantly refer to economic 

activities. Since possession of tenure means also security of tenure and 

titles, it is necessary to dive deeply into historical tradition and 

mythological foundations.”

12



Why does Land Tenure matters? Global trend

• increasing scarcity of land, further land degradation and 

conflicts between different user groups

• agricultural production does not cope with increasing food 

demand due to land tenure problems

• unplanned changes in land use patterns due to industrialization 

and urbanization

• lack of investment to increase soil productivity due to legal 

uncertainty to reap the fruits of investment

• pressure on communal property due to government 

intervention, population growth, migration, individualization of 

land rights

• discrimination of women’s usufructuary rights and access to 

land
13



• unequal distribution of resource ownerships increases the 

extent of poverty

• loss of social security based on land in agrarian societies

• waning interest in agriculture: „from access to land to 

access to income“

• governments are often overtaxed with land and agrarian 

reforms: ==> state failure

• inadequacy of formal legal institutions dealing with land: 

implementation problems

• shortage of functional land and rental markets

14

Why does Land Tenure matter? Global trend
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While land is important as a resource, it is not 

necessarily the same land that is required for all 

purposes. Basically there is biologically fertile or 

potentially fertile land, as well as land which cannot 

be used at all, or only seasonally or partially, in any 

biological process.

http://ja.wikipedia.org/wiki/%E3%83%95%E3%82%A1%E3%82%A4%E3%83%AB:OuzelLake_Colorado.jpg


• Land use is the human use of land. Land use involves the 

management and modification of natural environment or 

wilderness into built environment such as settlements and 

semi-natural habitats such as arable fields, pastures, and 

managed woods. 

• The  term  land  use  relates  to  the  human  activities  or  

economic  functions  associated with  a specific piece of 

land while land cover is the physical material at the 

surface of the earth. Land cover  includes grass, asphalt, 

trees, bare ground, water, etc. 

• It also has been defined as "the arrangements, activities 

and inputs people undertake in a certain land cover type 

to produce, change or maintain it”
16
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Land use can be defined as the purpose to which 

humans put land. Land use can also be defined as the 

human activities that are directly related to land, 

making use of its resources or having an impact on it 

through interference in ecological processes that 

determine the functioning of land cover. 

Usually land is used for many purposes.  The most 

relevant of these is that it provides and creates space 

for agricultural and industrial production, as well as 

space for settlement. Beyond that, it also provides 

natural environment for conservation and amenities 

for better living environment. 



Multiple Vs Combined land Use

• A multiple land use consists of more than one kind of use 

simultaneously undertaken on the same area of land, each 

use having its own inputs, requirements and produce. For 

example, timber plantation used simultaneously as a 

recreational area.

• A combined land use consists of more than one kind of use 

undertaken on areas of land which for purposes of evaluation 

are treated as a single unit. The different kinds of use may 

occur in time sequence (e.g. as in crop rotation) or 

simultaneously on different areas of land within the same 

organizational unit. Mixed farming involving both arable use 

and grazing, or agroforestry are examples.

18



Irreversible Vs Reversible Land Use

• Land use can be reversible or irreversible 

depending on whether the assimilative capacity of 

the socio-environmental system is exceeded or not. 

➢Species extinction is an example of an 

irreversible impact. 

➢Forest regeneration after a fire is an example of 

a reversible impact. The time horizon within 

which impacts are considered is important in the 

determination of reversibility. 

19
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Land use
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Land use is basic to human life. A surprisingly large proportion

of the world’s problems spring from the misuse, abuse, disuse,

overuse or under use of land. Inappropriate land use has led to

serious problems as degradation of tropical forests,

desertification of arable land, and so forth, which concern the

survival of human beings.

“When we see land as a community to which we belong, we 

may begin to use it with love and respect” Aldo Leopold 

http://www.brainyquote.com/quotes/authors/a/aldo_leopold.html
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Land cover is the observed (bio)physical cover on 

the earth's surface. When considering land cover 

in a very pure and strict sense it should be 

confined to describe vegetation and man-made 

features. Consequently, areas where the surface 

consists of bare rock or bare soil are describing 

land itself rather than land cover. 

Land cover denotes the quantity and type of 

surface vegetation, water, and earth materials. 

Land cover can be conceptualized as the layer of 

soils and biomass, in particular vegetation, that 

covers the land surface. 
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Land use is characterized by the arrangements, 

activities and inputs by people to produce, change or 

maintain a certain land cover type. The following 

examples are a further illustration of the above 

definitions:

"grassland" is a cover term, while "rangeland" or "tennis 

court" refer to the use of a grass cover; and

"recreation area" is a land use term that may be applicable 

to different land cover types: for instance sandy surfaces 

like a beach; a built-up area like a pleasure park; 

woodlands; etc.
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Agricultural land use

http://en.wikipedia.org/wiki/File:KerbauJawa.jpg
http://en.wikipedia.org/wiki/File:FarmersIndia.jpg
http://upload.wikimedia.org/wikipedia/commons/7/74/040719_172_dorset_marnhull2.jpg
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Forest Land use

Niokolo-koba National park, 

Gambia, West Africa Amazon Forest, Brazil

Denuded Hill forest in 

Chittagong, Bangladesh

Village Community Forest, 

Chittagong Hill Tracts, 

Bangladesh

http://upload.wikimedia.org/wikipedia/commons/d/d5/River_gambia_Niokolokoba_National_Park.gif
http://en.wikipedia.org/wiki/File:River_in_the_Amazon_rainforest.jpg


27
Nature conservation and recreation area

Yosemite national Park, California, USA

http://en.wikipedia.org/wiki/File:Tunnel-View-Bridalveil9-075.JPG


28Wildlife watch tower in Sundarbans, Bangladesh
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Urban sprawl spatial pattern in San Jose, California
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Residential area

Urbanization in 

Tokyo

http://en.wikipedia.org/wiki/File:Roundstones_62_St_5_Av_jeh.JPG
http://en.wikipedia.org/wiki/File:Ginza_area_at_dusk_from_Tokyo_Tower.jpg


31Suburban land use in Copenhagen

http://en.wikipedia.org/wiki/File:Kastellet_cph.jpg


An industrialized area of Dortmond, Germany around 1910. 

http://en.wikipedia.org/wiki/File:Aplerbecker_H%C3%BCtte2.JPG


Land Ownership Rights
Exercises of the rights of land ownership are as complex as relations between people and 

organizations which occur between private owners, private owners and govt. authority, 

and between public owners.

A. Surface rights: Most land use rights are exercised on the land surface. As a general point, 
legal right of land ownership often does not infact give owners actual control of all uses 
on the land to which they are supposedly entitled. Such uses as access to unowned land, 
grazing, timber cutting, hunting, and fishing have been established on both public and 
privately owned lands through usage and are often extremely difficult to extinguish, law 
or no law.

• Access: both public and private owners have the right to control the entrance of people to 
their property. But have to establish such control by fencing, boundary posting, patrolling, 
oral declaration, and the like.

• Boundaries: In most of the cases land use controversy arises from questioned or inaccurate 
boundary lines or contested land titles. It often happens that a boundary line between two 
ownership, long established by usage and often fenced and mutually accepted or at least 
not contested by the adjoining owners, turns out to be significantly different from what 
should be the true boundary line and solution of such problems could be very difficult, 
both legally and practically.

• Adverse occupancy: Occupancy by unauthorised people, often termed “squatters”, who 
settle on land without title or other right. They might build house or other structures and 
can be very difficult to terminate. As with other land uses, uncontested use tends in time to 
establish rights of use.



• Water: A matter of major importance and legal complexity is ownership of 
streams and other water areas and rights of water use.

• Fish and wildlife control: Control of fish and wildlife is an important land use 
management problem because so many people are interested.

• Owner liability: Despite having legal right to deny entry to and occupancy of 
their land, owners are not free from common law liability for injury and other 
accidents sustained by unauthorised people on their land if negligence on the 
owner’s part can be established.

B.    Subsurface rights: Although landownership includes everything above, on, 
and below the surface in general but subsurface minerals rights may be 
reserved by the public or the original owner. For example, oil, gas, coal, 
ground water etc.

C.     Above-surface rights: Ownership and control of above-surface rights are 
increasingly raising important legal, political, and practical questions of 
environmental quality. For example, air contamination, invasion of air privacy 
as by airplanes, and air travel accidents. Limitations of aesthetic views by 
undesirable or obstructing structures / something offensive, unpleasant or 
obstructing owner rights of individuals.

34

Land Ownership Rights…



Sustainable Land Use
• Over one-third of the land area of the world is in cropland or pasture, and a third is 

still covered in forests and woodlands. The two dominant land use activities are 

forestry and agriculture. 

• While increasing amounts of land have been and will continue to be lost to cities, 

infrastructure and various forms of permanent degradation brought about through 

desertification, erosion, salinity, toxic waste and mining, it is successful agriculture 

and forestry that will ultimately decide whether life on earth can be sustained. 

Sustaining What and for Whom?

• Sustainable patterns of production and consumption are popular concepts that are 

universally accepted as an the ideal towards which we should move. 

• Population growth, natural and man-made disasters, fluctuations in weather patterns 

and commodity prices, and rising expectations will require constant vigilance, 

maintenance and adaptation. Old technologies and some of the new ones will prove 

deficient in some way, as the sensitivity of our monitoring techniques improve our 

tolerance to imperfection decreases and our demands increase. 

35



• Many aspects of sustainability are measurable and monitorable - such as land use, 

biodiversity, vegetation, land productivity and pollution levels - but others are about 

opinion, democracy and choice. Social, economic, institutional and financial criteria 

will increasingly dominate decision-making on sustainability. Acceptable indicators 

or standards can be negotiated amongst stakeholders. 

• The decisions made by societies on what we should sustain, where, how, for whom 

and for how long will have an increasing influence on land use practices.

• It is the role of science and technology to help meet human needs, and realise their 

aspirations and goals - sustainably. The agenda is not set by scientists; but it can be 

informed and facilitated by them. 

• Historically, forests have usually lost ground to more intensive and quicker-yield 

forms of land use. Some destruction of forests has been accidental as a result of 

disaster and fire; some has been caused by distorting policies that have encouraged 

people to over-exploit or destroy forest; and some from needs for timber and fuel, 

but the over-riding cause of deforestation has been the need for agricultural land to 

produce food, oils, beverages, carbohydrates, fibres, latexes and other biological 

products. But simply understanding the causes of contemporary deforestation will 

not necessarily provide us with the solutions we seek. 36

Sustainable Land Use…



• If current land use cannot satisfy the needs and expectations of communities, it stands 

little prospect of being sustainable. A dynamic state of land use can be described as 

sustainable, provided it does not destroy or permanently degrade the basis of its 

productivity. 

• It is important to recognize the negative impact of poor people in any land use system. 

People are `poor' for many reasons, some of which are outside their control. They may 

lack access to land of sufficient quantity or quality; they may not have the control, labour

or capital to work that land; they may be sick, victims of strife or inappropriate social 

and economic policies, or they may lack the know-how, technology or infrastructure to 

improve the productivity of their environment. Identifying and addressing the specific 

causes of poverty is essential; treating only the symptoms leads to recurrent welfare and 

dependency. Better education, improved health and access to resources and the means to 

best manage them are important elements in any strategy for helping people out of 

poverty. Ownership and tenure are also critical factors. 

• Many poor people are `food insecure'; lacking the ability to produce or purchase 

adequate food of sufficient quality to enjoy a normal, healthy and active life. Poor people 

lack opportunities; they have, inevitably, short-term perspectives in their decision-taking. 

Immediacy and survival dominate their decisions - food, water and firewood today -

forests tomorrow! 
37
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Sustainable land use
The central concept underlying use of this term is production 

combined with conservation. Alternative definitions are:

1. land use which maintains production at or above its present 

level while, at the same time, conserving the natural 

resources (water, soil, pastures, forests, etc.) on which that 

production depends;

2. land use which does not progressively degrade its productive 

capacity;

3. land use which meets the needs of the present while at the 

same time conserving resources for future generations 

(WCED, 1987).

The achievement of sustainable land use is not confined to 

technical measures, but includes the economic and social 

conditions necessary for the success of these. The term 

sustainability is used in more or less the same sense.

38Source:  http://www.fao.org/docrep/T0715E/t0715e0c.htm



Prerequisites for Sustainable Land Use

There are many criteria used for assessing sustainability - ecological, economic, social 

and institutional. It is possible to identify some key elements without which the 

prospects for sustainable land use are poor: 

• a thorough knowledge of the nature, extent, state and best management practice for 

the land resources; and the means to detect and monitor the impact of change; 

• a range of tested technologies and options for land use that will meet human needs 

and aspirations; 

• effective means to monitor the impact of development activities on the key elements 

of sustainability; 

• the involvement and support of local communities and other stakeholders and 

potential beneficiaries; 

• social stability and greater equity; 

• a sensible and supportive policy environment; and 

• competent, affordable, accountable and honest institutions, and the ability to develop 

human capital. 

39



The Basic Relationship: Land, Population and 
Management Strategies

• The potential production of arable land and its susceptibility 
to degradation are dependent on the management strategies 
employed and on inherent soil and other characteristics. In 
agriculture-dependant societies this combination of factors 
determines potentially the population that can be supported 
and the standard of living. When population increases in a 
given area, the increased demand on production can induce 
stress and consequent degradation of the land resource. If no 
other source of income can be tapped (e.g. by migration to 
urban areas) people's standards of living decrease. However, 
if improved management strategies (including technologies) 
are available, either the standard of living may rise or more 
people can be supported at the same standard of living 
without deterioration of the natural resource base. It follows 
that an ample supply of land of suitable quality and 
appropriate production technologies are essential if the 
increasing demands of a growing population are to be met.



SYMPTOMS OF THE PROBLEM OF PRESSURE ON LAND AND RESOURCES
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SYMPTOMS OF LAND-USE PROBLEMS

Migration to towns

Low rural incomes

Lack of employment opportunities

Poor health and nutrition

Inadequate subsistence production

Shortage of fuel and timber

Shortage of grazing land

Low, unreliable crop yields

Desertion (abandonment) of farmland

Encroachment on forest and wildlife reserves

Land use conflicts

Visible land degradation
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UNDERLYING CAUSES RELATED TO 
LAND USE

Social problems
Population pressure on land resources
Unequal distribution of land, capital and opportunities
Restrictions of land tenure and landownership

Natural hazards and limitations
Inadequate water supply and distribution
Irregular relief
Drought-prone soils
Poor drainage
Diseases
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Mismatch between land use and land suitability

Inadequate water control

Clearance of forest on steep lands

Inadequate soil conservation practices

Inadequate periods of bush fallow

Related rural planning problems

Inadequate power

Lack of fertilizer and pesticides

Lack of markets, unsatisfactory price structure

Lack of finance

Inadequate transport

Lack of technical support



CAUSE - PROBLEMS - SYMPTOM  RELATIONSHIP



THE SPIRAL: LAND RESOURCES AND PEOPLE'S ACTIVITIES
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Land Use Change

Land use change is generally shown in terms of a change in 

area for a particular land use/cover class over a specific 

period of time.

Changes in the cover, use, and management of the land have 

occurred throughout history in most parts of the world as 

population has changed and human civilizations have risen 

and fallen. 

Over the centuries two important trends are evident: the 

total land area dedicated to human uses (e.g., settlement, 

agriculture, forestry, and mining) has grown dramatically, 

and increasing production of goods and services has 

intensified both use and control of the land. 
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Land use change is likely to cause some land cover 
change, but land cover may change even if the land 
use remains unaltered. A forest will steadily shrink 
if a constant rate of timber extraction or shifting 
cultivation exceeding regrowth is maintained. 

Land use practices and land use change play an 
important contributory role in the human impact on 
the atmosphere and ultimately on the whole 
biosphere. 

Most of the competition for space between human 
and other species is demonstrated by the conversion 
of land to agriculture, infrastructure, urban 
development, industry and unsustainable forestry



• It is estimated that the human footprint 

has affected 83% of the global terrestrial 

land surface and has degraded about 60% 

of the ecosystems services in the past 50 

years alone. Land use and land cover 

(LUCC) change has been the most visible 

indicator of the human footprint and the 

most important driver of loss of 

biodiversity and other forms of land 

degradation. 
50
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Drivers of Land Use Change

The many ways that people have used and managed 
land throughout history has emerged as a primary 
cause of land cover change around the world. Thus, 
land use and land management increasingly represent 
a fundamental source of change in the global 
environment. 

Land use change is driven by a combination of   
socio-economic (e.g. income levels, infrastructure, 
demographic structure, demand for primary 
commodities such as agricultural products and forest 
products), political (e.g. land tenure, subsidies, nature 
protection) and biophysical (e.g. soil and climate 
characteristics) factors, the so-called land use drivers.



Main drivers of change and sources 

of pressure on land-use

• Population growth

• Increasing income

• Urbanization

• Infrastructure development

• Food prices and price elasticity of demand

• Policies at national and international level

• Land tenure and property rights

• Bioenergy

• Land degradation 53



Proximate versus Underlying Causes

• The causes of land-use change can be divided into two categories: proximate

(direct, or local) and underlying (indirect or root). The proximate causes of 

land-use change explain how and why local land cover and ecosystem 

processes are modified directly by humans, while underlying causes explain 

the broader context and fundamental forces underpinning these local actions. In 

general, proximate causes operate at the local level (individual farms, 

households, or communities) and underlying causes originate from regional 

(districts, provinces, or country) or even global levels, though complex 

interplays between these levels of organization are common. As a result, 

underlying causes also tend to be complex, formed by interactions of social, 

political, economic, demographic, technological, cultural, and biophysical 

variables. Some local-scale factors are endogenous to decision makers and are 

therefore under local control. However, underlying causes are usually 

exogenous (originate externally) to the local communities managing land and 

are thus uncontrollable by these communities. In general, underlying causes 

tend to operate more diffusely (i.e., from a distance), often by altering one or 

more proximate causes. 
54

http://www.eoearth.org/article/Land-use_and_land-cover_change
http://www.eoearth.org/article/Land-cover
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Population change is often investigated as one of 

the major driving forces of global land use change. 

Larger populations need more roads, vehicles, 

houses, communication structures; and they use 

more water, energy, and food. However the 

association between people and land is not simple, 

because it does not operate in isolation. 

Demographic effects can be aggravated or 

dampened by the effects of other forces driving 

global land-use change, such as technological 

innovation, change of lifestyles, or political 

decisions.
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population growth

soil erosion and 

imperata grassland

degeneration of 

agricultural land

forest destruction

more agricultural

land wanted
wood scarcity

conversion to agriculture

The process of wood scarcity, demand for agricultural 

land and forest destruction (Source: Filius, 1986). 
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➢ The growth in the human population from about 3 billion in 1960 to 6.8 

billion in 2010, coupled with increased income and changes in diet, has 

been accompanied by substantial increases in crop and animal production 

(2.7-fold for cereals, 1.6-fold for roots and tubers and fourfold for meat; 

Foresight 2009). This increase will need to be maintained if the projected 

population of 9 billion by 2050 is to be sustained.

➢ Past increases in crop production have occurred as a result of both 

extensification (altering natural ecosystems to produce products) and 

intensification (producing more of the desired products per unit area of 

land already used for agriculture or forestry). 

➢ Of the world’s 13.4 billion ha land surface, about 3 billion ha is suitable 

for crop production (Bruinsma 2003) and about one-half of this is already 

cultivated (1.4 billion ha in 2008). The remaining, potentially 

cultivatable, land is currently beneath tropical forests, so it would be 

undesirable to convert this to agricultural land because of the effects on 

biodiversity conservation, greenhouse gas emissions, regional climate 

and hydrological changes, and because of the high costs of providing the 

requisite infrastructure.
58



➢ The main means to intensify crop production will be through 

increased yields per unit area together with a smaller contribution 

from an increased number of crops grown in a seasonal cycle. As 

cereal production (wheat, maize and rice) has increased from 877 

million tonnes in 1961 to 2342 million tonnes in 2007, the world 

average cereal yield has increased from 1.35 ton/ha in 1961 to 3.35 

ton/ha in 2007. Simultaneously, per capita arable land area has 

decreased from 0.415 ha in 1961 to 0.214 ha in 2007 (Foresight 

2009). Put another way, had the increases in yield of the last 40–50 

years not been achieved, almost three times more land would have 

been required to produce crops to sustain the present population; 

land that, as indicated above, does not exist unless unsuitable for 

cropping. Without changes in productivity, the growing population 

would have led to an even greater expansion in agricultural area 

than observed, and competition for land would have been greatly 

intensified. 59
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Relationship between time and labor employed in various sectors
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Environmental Kuznets Curve (EKC)
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Effects of Land Use/ Land Cover Change

Changes in land use reflect the history of mankind. They are 

linked with economic development, population growth, 

technology, and environmental change. Rates of land use 

change often parallel rates of population growth, whereas 

they generally diminish locally with increased economic 

development. 

In the last few centuries, however, and particularly in the 

last several decades, the effects of land use change have 

become global, not only in the sense that changes in land 

use and their effects are present almost everywhere on the 

earth, but in the sense that they contribute to global changes 

in climate through increasing emissions of greenhouse 

gases.



➢ Land-use change occurs first at the level of individual land parcels 

and modifies land cover through proximate sources of change. 

These include forest clearing, fires, shifting or intensive cultivation, 

overgrazing or, more generally, over-harvesting of resources, 

construction of housing, tourist facilities, and infrastructure works, 

dredging and filling of wetlands, afforestation, national park 

designation, etc. Collective processes result from the aggregation 

of individual actions; these are known as deforestation, 

urbanization, suburbanization, urban sprawl, industrialization, 

nature conservation, and tourism development. 

➢ Because of the connectedness of the environment, changes in 

one receptor reverberate on other receptors, generating large-

scale effects. Examples of those include global warming and 

climate change, stratospheric ozone depletion, land degradation 

and desertification, soil salinization, river, lake and coastal 

pollution, acidification, or eutrophication. 
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Typology of Impacts of land use/ land cover change

• Impacts can be classified on the basis of several criteria, the most 

important of which include: thematic content, spatial scale, temporal 

scale, relationship of impact to its source, severity, scope of effects, 

and reversibility. Based on these criteria, Table 1 presents various 

types of impacts. It is noted that these are not mutually exclusive in 

general. 
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Criterion Types of Impacts

Thematic content Environmental, demographic, 

economic, socio-cultural

Spatial scale Global, regional, local

Temporal scale Short, medium, and long term

Relationship of impacts to its source Direct, indirect, induced

Scope of effects Systematic, cumulative

Reversibility Reversible and irreversible
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Changes in land use and land cover have important 

consequences for natural resources through their 

impacts on soil and water quality, biodiversity, and 

global climatic systems. Land use change also affects 

soil properties either in a positive or negative way. 

Deforestation negatively affects soil properties. In 

most cases this leads to reduced land productivity due 

to land degradation. 

Conversion of forest to grasslands and permanent 

crops usually leads to less degradation. But 

conversion from forest or grassland to arable lands 

can have strong negative impact in terms of soil 

productivity.
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Changes in land cover modify the reflectance of the 

land surface, determining the fraction of the Sun’s 

energy absorbed by the surface and thus affecting heat 

and moisture fluxes. 

These processes also alter vegetation transpiration and 

surface hydrology and determine the partitioning of 

surface heat into latent and sensible heat fluxes. At the 

same time, vegetation and urban structure determine 

surface roughness, thus air momentum and heat transport. 

In addition, deforestation and forest fires alter ecosystems 

and release carbon dioxide (CO2), methane (CH4), 

carbon monoxide, and aerosols to the atmosphere.
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The global climate system is affected by land-use and 
land-cover changes through biogeophysical, 
biogeochemical, and energy exchange processes. These 
changes in turn affect climate at local, regional, and 
global scales. 

Key processes include uptake and release of greenhouse 
gases by the land cover of the terrestrial biosphere to 
and from the atmosphere through photosynthesis, 
respiration, and evapotranspiration; the release of 
aerosols and particulates from surface land-cover 
change; variations in the exchange of sensible heat 
between the surface and atmosphere due to land-cover 
changes; variations in absorbance and reflectance of 
radiation; and surface roughness effects on atmospheric 
momentum that are land cover-dependent. 
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Land use activities are calculated to contribute from 20-75 %
of all atmospheric emissions of important greenhouse gases. If 
the present growth trends in the World population, 
industrialization, pollution, food production and resource 
depletion continue unchanged, the limits to growth on this 
planet will be reached sometime within the next hundred 
years. 

From  1850 to 1998 approximately 270 (± 30) Gt C has been 
emitted as CO2 into the atmosphere due to fossil fuel burning 
and cement production and about 136 (± 55) Gt C has been 
emitted due to land use change, predominantly from forest 
ecosystems. This has led to an increase in atmospheric CO2 to 
176 (± 10) Gt C. Around 43% of these carbon retained in the 
atmosphere and the rest has been taken up by ocean and 
terrestrial ecosystems in approximately equal amount.
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History of Land Use Change in Different 
Countries
Humans have been altering the earth’s surface to 
produce food through agricultural activities for 
centuries and increasingly contributing towards 
modification of global environment. The growing 
scarcity of agricultural land has led to both planned 
and unplanned migration into tropical forests areas. 
Usually, land conversion due to unplanned 
agricultural colonization substantially exceeds the 
land subject to government-induced migration 
programs, such as “Grow More Food” campaign in 
India, “Land for the Landless” program in the 
Philippines. 
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The rehabilitation schemes of the Bangladesh 

government starting from 1957 have contributed 

considerably to deforestation, as under these 

schemes 1.6 to 2.4 ha of forestland has been allotted 

to each settled cultivator who cleared the forests for 

agricultural uses. But most of the programs failed 

because of settlers’ inadequate motivation and 

education, lack of infrastructure and marketing 

facilities, and lack of financial incentives. 

Consequently, transmigrants with no other source of 

income have depended directly on the land and 

forest for survival resulting in large scale forest loss.
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Population change, war, technological 

revolutions, and a variety of social changes 

throughout history have resulted in profound 

transformations of the land. 

Increasing number of people, and the 

encroachment of urban, industrial and 

transportation activities on the agricultural 

landscape, and the modern techniques of 

agriculture, are all properly viewed as exerting 

real or potential pressure on the availability of 

good land required for future agricultural 

production.
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Rapid population growth and the lack of 

sophisticated agriculture in the South have 

caused a steadily escalating spiral of food 

shortages, malnutrition and famine. The twin 

responses to the problem of insufficient food 

supply have therefore been widely seen as 

‘controlling’ population growth and improving 

the productivity of agriculture. Programs aimed 

at achieving this have become a major concern 

of the Northern governments and international 

aid agencies.
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From an economic point of view there is a 

difference in development of land use between 

densely populated countries (e.g. Western Europe) 

and those with much sparser populations (e.g. the 

USA), because of available labor and consequently 

labor costs. In Europe production per hectare is 

important, but in USA it is production per man. In 

less than one century these countries, which once 

were agricultural, have been transformed into 

industrialized countries, where agriculture has 

become a less important sector of the economy.
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Agrarian Transformations
Transformation of a pre-capitalist agrarian social 

structure to a capitalist mode of production. As 

civilization progressed in different parts of the world 

the demand for agricultural commodities has 

increased leading to agricultural revolution and with 

further progress in technology to industrial 

revolution. All these developments played an 

important role in transforming global ecosystems 

through land use and land cover change.
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English Path: 
England being the first home of industrial 
revolution, whose introduction is often traced in its 
successful agrarian transformation. The whole 
process is marked by complex interactions of events 
and dramatic twists and turns. Demise of serfdom, 
disintegration of feudalism and the emergence of 
capitalist landlords along with consolidation of 
holdings that form large farming units are the three 
major stages in this development. The 
transformation assumed a form wherein the 
capitalist landlord got their land cultivated by the 
large tenant farmers who got the job done by hired 
labor.
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American Path:
The American path of agrarian transformation is the best 

example of the development of capitalism from below. The 

American path differed fundamentally from English path, as 

there was no presence of a landlord class in an effective 

manner. Another important feature of agrarian 

transformation in North America was the absence of wage 

labor. Agrarian transformation in the United States assumed 

the unique form as independent family farmers with a high 

commercial orientation who had ties with the world market 

settled it. These farmers had access to a vast stretch of land 

free from any feudal bondage. As a result, a proliferation of 

the family farm system in the United States occurred during 

the 19th century as millions of settlers established their 

farms over this land.
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Japanese Path:
Japan is the most dynamic capitalist economy in 
the contemporary world and the transformation of 
its economy into a capitalist social formation is 
unique. Here an agrarian transition enabled the 
modern industrial sector to secure a vast amount of 
surplus from the agricultural sector. There was also 
a parallel capitalist transformation that took place 
without the development of capitalist relations of 
production in the countryside. The Japanese 
experience shows that the agrarian question can be 
resolved bypassing the development of capitalist 
relations in agriculture.
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Korean and Taiwanese Paths: 
South Korea and Taiwan are the most cited 
examples of successful capitalist development. Poor 
nations of Asia are often advised to adopt their 
model. In both South Korea and Taiwan, labor 
intensive industrialization took place that radically 
changed the economic structure from agriculture to 
industry. The agricultural growth achieved in these 
countries has also been very impressive and that too 
was through the use of labor intensive methods. 
Income distribution also remained reasonably equal. 
The adoption of free market policies, a liberal trade 
regime and minimal state interventions were key to 
their successes.
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Land Use Models

Models are essentially hypotheses about systems, 

usually expressed in mathematical form. 

Land use models are a means of exploring 

alternative land uses in a defined area, 

experimenting with likely management schemes and 

policies. 

Land use modeling is an important technique for the 

projection of alternative pathways into the future, 

for conducting experiments that test our 

understanding of key processes in land use changes. 
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Understanding the role of land use in global 

environmental change requires historical 

reconstruction of past land cover conversions and/or 

projection of likely future changes. 

Land use change models are often used to assess 

the impact of land cover on biophysical processes, 

e.g. climate variability, land degradation, 

ecosystem stability and diversity.



Categories of land-use models

• Models of land use change can address two separate 

questions: where are land use changes likely to take place

(location of change) and at what rates are changes likely to 

progress (quantity of change). 

• The modeling of land-cover change processes should aim to 

address at least one of the following questions:

1. Which environmental and cultural variables contribute most 

to an explanation of land-cover changes — why?

2. Which locations are affected by land-cover changes —

where?

3. At what rate do land-cover changes progress — when?
82
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1. Empirical–statistical models

• Empirical, statistical models attempt to 

identify explicitly the causes of land-cover 

changes using multivariate analyses of 

possible exogenous contributions to 

empirically-derived rates of changes. 

Multiple linear regression techniques are 

generally used for this purpose.
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2. Stochastic models

• Stochastic models which, for land-use change, 

consist mainly of transition probability models, 

describe stochastically, processes that move in a 

sequence of steps through a set of states. For 

land-use change, the states of the system are 

defined as the amount of land covered by various 

land uses. The transition probabilities can be 

statistically estimated from a sample of transitions 

occurring during some time interval. Probabilities of 

transitions are defined for changes from one land-

cover category to another.
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3. Optimization models
• In economics, many models of land-use change 

apply optimization techniques based either on 

whole-farm analyses using linear programming, at 

the microeconomic level, or general equilibrium 

models, at the macroeconomic scale. Many of 

these approaches originate from the land rent 

theory of von Thünen and that of Ricardo. 

• Any parcel of land, given its attributes and its 

location, is modeled as being used in the way that 

earns the highest rent. Such models allow 

investigation of the influence of various policy 

measures on land allocation choices.
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4. Dynamic (process-based) simulation models

• Patterns of land-cover changes in time and 

space are produced by the interaction of 

biophysical and socio-economic processes. 

Dynamic (process-based) simulation models 

have been developed to imitate the run of 

these processes and follow their evolution.

• Simulation models emphasize the 

interactions among all components forming a 

system.
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Land use is a dynamic process, which changes over time 

due to some factors, such as increasing population, income, 

changes in farming system, technology and the general 

structure of the overall economy. In developing countries 

population growth, the major obstacle to development is 

found to be the major driving force on land use change. As 

the country gradually advances towards development 

consumption per capita also increases and thereby increases 

the need for more production that ultimately results in more 

agricultural land and thereby land use changes. Technology 

results in more production per unit of land and thereby in 

lower use of farmland. In view of this,

Farmed area = Population * food consumption per person * 

area per unit of food production
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In the North pressures for land conversion derives 

from qualitative changes as well as quantitative 

increases in consumption. 

On the other hand, in the South this pressure comes 

mainly form the demand for basic requirements, 

such as food, shelter and clothing. 

So, the effect of land use change can be considered 

as a combined effect of social, political and 

economic conditions of a region or a country.



90

The CLUE (Conversion of Land Use and its Effects)

modeling framework is such a dynamic land use change 

model that establishes formal linkages between 

biophysical and human drivers of land use.

This modeling framework has been used for various 

countries, such as Ecuador, Costa Rica, Honduras, 

China. 

It uses a (statistical) description of land use patterns 

and their dependency on a set of socio-economic and 

biophysical variables at a number of spatial resolutions. 

This model usually consists of two main modules: the 

demand module and the allocation module. 
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General structure of the CLUE modelling framework 

(Source: De Koning et al., 1999).
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Some more examples:
Model considering the competition between different land uses taking 
place within the national space, which is finite as follows:

U= Veg + Past + Crop  

[Where, U is the used area, Veg the fuelwood extraction area, Past the 
pastoral land and Crop the cropland, all quantities being in ha].

Land use models could be based on linear programming that looks at 
future land use given a set of objectives, which included high 
agricultural and/or forestry production and the maintenance of rural 
employment. The potential productivity of different land classes can 
be assessed under a number of land uses, and defined objectives as:

Z =  i j Cij Xij  

[Where, Xij  = land areas, i = land type, j = land use, C = commodity 
and Z = output].



Land degradation

• Land degradation, defined as loss of the capacity of land 

to provide ecosystem services, affected about 24% of the 

global land area between 1981 and 2003

• This is equivalent to a degradation of about 1% of global 

land area each year or about 12 Mha. This area could 

produce 20 million tons of grain each year or 1% of the 

global annual grain production of 2.241 billion tons

• Globally, 1.5 billion people live on degraded lands. It is 

also estimated that 42% of the very poor live on 

degraded lands
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• Land degradation reduces both land productivity and 

arable land area. Land area is reduced when land is 

degraded beyond productive level. A reduction in 

the productive capacity of land leads to agricultural 

expansion into forests and other natural ecosystems.

• Land degradation could also change land use. For 

example, it is common for farmers to turn highly 

degraded cropland into grazing land. Increase in 

population density also contributes to land 

degradation in developing countries when farmers 

continuously cultivate land without adequate 

replenishment of soil nutrients. 
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• The per capita arable land area in Sub-Saharan 

Africa has decreased more than in any other regions 

in the world. 

• Of particular importance is fire, which has a large 

impact on land cover. Human-induced and natural 

fires all change land cover significantly. Naturally 

occurring fires also alter land cover; it is estimated 

that there are 200 million ha of lands, mainly in the 

far northern boreal forests, that have been degraded 

by wild fires. 

• All this underline the importance of land degradation 

in LUCC and how its prevention could help address 

the overall impact of land use change. 96
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Inappropriate land use has led to some serious problems as 
evidenced by recent global environmental problems, such as the 
degradation of tropical forests, desertification of arable land, and 
so forth, which concern the survival of human beings.

The pressure of population on the land and its resources is a 
major factor affecting sustainable development in Bangladesh. 
Whether by overexploitation or mismanagement, changes in land 
use, and land cover, are taking place at an unprecedented rate. A 
comprehensive land use policy for social management of this 
most scarce resource will help to meet the developmental needs 
of the agricultural sector in the rural areas as well as land 
requirements of cities and towns for non-agricultural purposes in 
the urban sector. 

Land Use Problems in Bangladesh 
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In predominantly rural societies land is traditionally used 
for crop production. However, with an increasing 
population more people get involved in non-agricultural 
activities, leading to growing urban and industrial 
environment. Under those conditions, cities are expanding 
and infrastructural works have to be developed, creating 
competition for land in peri-urban areas. Cropland and 
forests are converted into building grounds and trees are cut 
for fuel wood and charcoal production. This leads ultimately 
to land degradation, soil/water pollution, and other forms of 
unsustainable land uses. 

All of those land use types claim nevertheless their rights, 
and land conflicts cannot be avoided.
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Land use analysis in Bangladesh
Agriculture, forestry and human settlements are the 

three major land uses in Bangladesh. Rapid 

population growth has already pushed human 

settlements to marginal and hazard-prone areas. In 

addition, due to rapid growth of urbanization and 

industrialization in recent years, the demand for land 

for non-agricultural purposes and urban uses has 

increased sharply. Urban centres also appear to offer 

the chance of prosperity to large sections of the rural 

population that expedites migration from rural to 

urban areas. 
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Population characteristics from 1993-1997 (compiled from NDB, 2001)

Parameter
Year

1993 1994 1995 1996 1997

Population (Million) 115.5 117.7 119.9 122.1 124.3

Density (sq. Km) 783 798 812 827 842

Population Growth Rate 1.88 1.88 1.8 1.74 1.73

Urban population (% of total 

population) 20.58 20.85 21.13 21.38 21.67

Population Migration ('000) 46.59

(100)

49.91

(100)

51.28

(100)

51.48

(100)

53.04

(100)

Rural to Rural 10.25

(22)

11

(22)

11.32

(22)

10.72

(21)

11.25

(21)

Rural to Urban 6.89

(15)

7.76

(15)

7.80

(15)

8.30

(16)

8.35

(16)

Urban to Rural 0.93

(2)

0.90

(2)

0.87

(2)

0.83

(2)

0.92

(2)

Urban to Urban 28.52

(61)

30.25

(61)

31.29

(61)

31.63

(61)

32.52

(61)

•Values in the parentheses show the percentages to total population migration.
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Cropped area-man ratio and per capita land 

availability in Bangladesh (Dey et al. 2012)
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Most of the land in Bangladesh is owned by rural and urban 
elites who do not cultivate the land. Of the total land area, 
23 per cent is cultivated by tenants or owner-cum-tenants. 
Another 45 per cent of arable land is cultivated by paid 
labourers. 

The most common form of tenancy relationship in 
Bangladesh is sharecropping (bargadari), known as adhi
barga, which gives the landowner half of the production, 
while the sharecropper after providing all the input and 
labour, receives the other half. In some areas landowners 
receives a predetermined amount of money for a specific 
time period or crop(s) from the tenants known as tendar in 
northern part of Bangladesh.  In a few areas the tin-bagha
(three-share) system has been introduced, where the 
production is divided into three shares against land, labour 
and input.
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Land is not only a determinant of status but is also a 

basic factor of production. Unfortunately, the land 

distribution in Bangladesh is very skewed. It is 

evident that, while the population is concentrated in 

the lower farm size groups, land is concentrated in 

the higher size groups. Data from the agriculture and 

livestock census 1996 shows that majority of the 

households (53%) are in the small farm size group 

and operates about 23 per cent of the country’s total 

area. Non-farm households comprising 34 per cent 

of the total households operate only 1 per cent of the 

country’s total area.
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Comparisons of data from agriculture and livestock 

censuses suggest that the average land holding is 

decreasing although total households have doubled 

in the three decades from 1960 to 1996. There was 

also a substantial increase in the number of small 

farm households from 52 per cent to 80 per cent 

between these time periods.  As a consequence 

medium and large farm households decreased. There 

has been a remarkable increase in the total number 

of farm holdings from 1960 to 1996 although the 

total operated area has decreased, causing average 

farm sizes to shrink to less than half their 1960 

value.
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General land use in Bangladesh (Source: FMP, 1992a; ADB, 1995)

Land use Category

Land Area

Million ha (mha) %

Agriculture 9.25 64.2

State Forest 2.22 15.4

Classified 1.49 10.3

Unclassified 0.73 5.1

Private Forest 0.34 2.4

Village 0.27 1.9

Tea/Rubber Garden 0.07 0.5

Total Forest 2.56 17.8

Urban 1.16 8.1

Water 0.94 6.5

Other 0.49 3.4

Total Other Areas 2.59 18.0

Grand Total 14.40 100



110

Legend

Detailed land use in Bangladesh (SRDI, 1996).
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Population and Land use history in Bangladesh from 1880-

1980 (compiled from Flint and Richards, 1991).

Parameters 1880 1920 1950 1980

Population (millions) 24.89 33.43 41.88 86.97

Population density (persons/Sq. Km) 168 226 283 588

Total forest-woodland area (106 ha) 1.61

(11)

1.47

(10)

1.41

(10)

1.01

(7)

Total Cultivated+Settled area (106 ha) 7.50 

(51)

7.82

(53)

8.89

(60)

9.24 

(62)

Total wetland area (106 ha) 3.25

(21)

3.38

(23)

2.88

(19)

2.65

(18)

Other area (106 ha) 2.44

(16)

2.13

(14)

1.62

(11)

1.90

(13)

Total 14.80

(100)

14.80

(100)

14.80

(100)

14.80

(100)

•Values in the parentheses show the percentage to total area.
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Indicators of technological change in Bangladesh agriculture, 1950-1996 

(BBS, 1999a; BBS, 1999b; FAO, 1977; Hossain, 1987; Rahman and Thapa, 

1999).

Indicators 1950 1960 1970 1982 1992 1996

Total cropped area (TCA) (mha) 10.61 10.99 12.73 13.26 13.75 13.8

Net-cropped area (NCA) (mha) 8.28 8.41 8.73 8.60 7.81 7.85

Cropping intensity (%) 128 131 146 154 176 176

Total rice area (mha) 8.07 8.96 a 10.05 10.31 10.14 9.95

Rice as percent of TCA (%) 76.0 81.5 79.0 77.7 73.7 72.1

Irrigated area as percent of TCA (%) na na 8.3 14.1 23.7 25.2

Rice production ('000 M. Ton) 7367 15048a 11504 13417 18211 18882

Rice yield (M. Ton/ha):  Total 0.91 1.68 a 1.14 1.30 1.80 1.90

Modern variety nil na 3.81 2.30 2.41 2.42

Local variety 0.91 na 1.10 1.05 1.21 1.19

a - Figures for the period 1961-65; na - Data not available. 
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Y1= Net-cropped area; Y2= Fo rests; Y3= Other land uses
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Y1= Net-cropped area; Y2= Fo rests
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Regression models between net-cropped area (Y1) and forests 

(Y2) against ‘other land uses’.
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Y1= Net-cropped area; Y2= Fo rests; Y3= Other land uses

Rural populatio n (millions )
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Rsq= 0.729, P= 0.031

Y2= 2.534 - 0.005X

Rsq= 0.932, P= 0.002

Y3= 0.858 + 0.042X

Rsq= 0.855, P= 0.008

Regression models between net-cropped area (mha) (Y1), forests (mha) 

(Y2), and ‘other land uses’ (mha) (Y3) against rural population.
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NCA = -230.235 - 0.830*OLU+ 0.125*T - 0.055*P   (R2= 0.955, P >0.05)………..….…..(Equation 1) 

(0.571)             (0.094)      (0.553)    (0.588)         

NCA = 11.44 – 0.736*OLU  (R2= 0.932, P= <0.01)………………………………………..( Equation 2)

(<0.001)          (0.002)

FO    =   67.732 - 0.034*T + 0.002*OLU + 0.013*P   (R2= 0.989 ; P= <0.05)..…………….(Equation 3)

(0.113)        (0.120)        (0.944)          (0.181)

FO    =  15.553 – 0.007*T   (R2= 0.959; P= <0.001)……………………………….………( Equation 4)

(<0.001)     (0.001)

where,  NCA= Net-cropped area (mha), FO= Forests (mha), OLU= Other land uses (mha) and T= Time 

(year), P= Population (millions) (values in the parentheses express significance value for the respective 

explanatory variable).

Multiple Regression Models
Population was found to have a strong positive correlation with time that 

causes ‘other land uses’ to increase significantly. As a result net-cropped 

area and forests decreased. Based on these relationships the following 

multiple regression models were established to describe the changes 

happening to net-cropped area and forests in Bangladesh with respect to 

population and other land uses at national scale from 1970 to 1995:



In village areas it was the land resources that determine the 
socio-economic characteristics of the households. More land 
resources are related to family size, homestead area, 
cropped area, tree areas and tree resources, having strong 
positive relationships. Generally households shift from 
agriculture as a primary occupation to secondary or higher 
occupations, in order to increase family income (Equation 
5). This suggests that agriculture is not as profitable as other 
occupations. This is particularly worrying in rural areas 
where opportunities for secondary occupation are lower. In 
these situations agricultural incomes would need to increase 
in order to prevent migration to urban areas.  

TFI= 656.267 + 461.599*TLR + 849.321*NA – 586.682*AG (R2= 0.557, P= <0.001)…….(Equation 5)

(<0.001)             (<0.001)           (<0.001)            (<0.001)

where, TFI= Total family income (US$); TLR= Total land resources (ha); NA= Non-agricultural occupation; AG= 

Agricultural occupation (values in the parentheses express significance value for respective explanatory variable).
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Land use predictions at national scale (land use data calculated 

using developed regression models) and population data.

Year Population

(millions)

Forests Net-cropped area

(mha) (%) (mha) (%)

2000 129 1.42 9.99 7.66 53.93

2010 150 1.35 9.47 7.26 50.76

2020 170 1.27 8.88 6.87 47.82

2050 227 1.00 6.90 5.75 39.74
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Land Use Decisions
A critical challenge for land use and management involves 
reconciling conflicting goals and uses of the land. The 
diverse goals for use of the land include resource-extractive 
activities, such as forestry, agriculture, grazing, and mining; 
infrastructure for human settlement, including housing, 
transportation, and industrial centres; recreational activities; 
services provided by ecological systems, such as flood 
control and water supply and filtration; support of aesthetic, 
cultural, and religious values; and sustaining the 
compositional and structural complexity of ecological 
systems. 

Population growth can be considered as the ultimate cause 
for land use changes. Population growth is affected by many 
factors, such as political dynamics and policy decisions that 
influence local and regional trends in sub-urbanization, 
urbanization, and colonization. Moreover, local 
demography and variability in per capita resource 
consumption can modify the effects of population. 
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A rising level of per capita income is a major variable 
of land use change. 

In the industrialised countries of the North, for 
example, the income elasticity for food is low and 
approaching zero, whereas it is high and positive for 
such functions as recreation and housing. 

In the South, by contrast, rising per capita incomes 
stimulate relative large increases in demand for basic 
food goods, although as incomes rise this creates a 
change in the composition of demand. 

Rising income also creates other far-reaching changes 
in relation to land use, for example, by increasing 
demand for living space, transport, and recreational 
uses, especially among urban populations. 



122Source: Richards and Hasan 1988

Land Evaluation
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Land Evaluation…

Source: Richards and Hasan 1988



The aims of land evaluation
• Land evaluation may be concerned with present land performance. Frequently however, it 

involves change and its effects: with change in the use of land and in some cases change in 

the land itself.

• Evaluation takes into consideration the economics of the proposed enterprises, the social 

consequences for the people of the area and the country concerned, and the 

consequences, beneficial or adverse, for the environment. 

• Thus land evaluation should answer the following questions:

1. How is the land currently managed, and what will happen if present practices remain 

unchanged?

2. What improvements in management practices, within the present use, are possible?

3. What other uses of land are physically possible and economically and socially relevant?

4. Which of these uses offer possibilities of sustained production or other benefits?

5. What adverse effects, physical, economic or social, are associated with each use?

6. What recurrent input e are necessary to bring about the desired production and minimize 

the adverse effects?

7. What are the benefits of each form of use? 124



Principles of Land Evaluation

1. Land suitability is assessed and classified with respect to specified 

kinds of use

2. Evaluation requires a comparison of the benefits obtained and the 

inputs needed on different types of land

3. A multidisciplinary approach is required

4. Evaluation is made in terms relevant to the physical economic and 

social context of the area concerned

5. Suitability refers to use on a sustained basis

6. Evaluation involves comparison of more than a single kind of use
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Land Characteristics

• A land characteristic is an attribute of land that can be 

measured or estimated. Examples are slope angle, rainfall, soil 

texture, available water capacity, biomass of the vegetation, 

etc. Land mapping units, as determined by resource surveys, 

are normally described in terms of land characteristics.

• If land characteristics are employed directly in evaluation, 

problems arise from the interaction between characteristics. 

For example, the hazard of soil erosion is determined not by 

slope angle alone but by the interaction between slope angle, 

slope length, permeability, soil structure, rainfall intensity and 

other characteristics. Because of this problem of interaction, it 

is recommended that the comparison of land with land use 

should be carried out in terms of land qualities.
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Land Quality

• A land quality is a complex attribute of land which acts in a 

distinct manner in its influence on the suitability of land for a 

specific kind of use. Land qualities may be expressed in a 

positive or negative way. Examples are moisture availability, 

erosion resistance, flooding hazard, nutritive value of 

pastures, accessibility. Where data are available, aggregate 

land qualities may also be employed, e.g. crop yields, mean 

annual increments of timber species.
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Land improvements
• Land improvements are activities which cause beneficial changes in the 

qualities of the land itself. Land improvements should be distinguished 

from improvements in land use, i.e. changes in the use to which the land 

is put or modifications to management practices under a given use.

• Land improvements are classed as major or minor. 

• A major land improvement is a substantial and reasonably permanent 

improvement in the qualities of the land affecting a given use. A large non-

recurrent input is required, usually taking the form of capital expenditure on 

structure and equipment. Once accomplished, maintenance of the 

improvement remains as a continuing cost, but the land itself is more 

suitable for the use than formerly. Examples are large irrigation schemes, 

drainage of swamps and reclamation of salinized land. 

• A minor land improvement is one which either has relatively small effects or 

is non-permanent or both, or which lies within the capacity of individual 

farmers or other land users. Stone clearance, eradication of persistent 

weeds and field drainage by ditches are examples.
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Land Capability
• Land capability is a measure of the potential, or inherent 

capacity of land to support a given use. It is determined by the 

biophysical characteristics of the land (soil, landform, 

vegetation, geology, climate, fauna, etc.) and therefore must 

have an ecological basis. Land capability should take account 

not only of the structure but also the functional processes of 

the ecosystems represented by the land type; it should also 

recognize the consequences (or hazards) of altering either 

structure or process when a given land use is permitted.

• Land capability is relatively stable index but not absolutely 

constant.

• It changes with time and technological advancements.

• It may also change due to previous misuse or mismanagement.



Land Suitability
• Land suitability is a measure of the social acceptability 

or desirability of using land for a particular purpose; in 

other words, it is an index of how well suited the land 

is for that use. Because it is based on socio-economic 

factors it is not constant, but changes in concert with 

social and economic conditions. Factors to be 

considered in suitability analyses include profitability, 

levels of inputs required (infrastructure, services, 

management, etc.), location, and conflicts with other 

land uses (either on the same piece of land or on 

adjacent land). Finally, society’s need for that land use 

and its willingness to accept it, must be taken into 

account; this is usually a matter for political judgment.



Structure of the suitability classification
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Four categories of decreasing generalization are recognized:

1. Land Suitability Orders: reflecting kinds of suitability.

2. Land Suitability Classes: reflecting degrees of suitability 

within Orders.

3. Land Suitability Subclasses: reflecting kinds of limitation, 

or main kinds of improvement measures required, within 

Classes.

4. Land Suitability Units: reflecting minor differences in 

required management within Subclasses.

Land Suitability Order

Order S Suitable: Land on which sustained use of the kind under consideration is 

expected to yield benefits which justify the inputs, without unacceptable risk 

of damage to land resources.

Order N Not Suitable: Land which has qualities that appear to preclude sustained 

use of the kind under consideration.



Land Suitability Classes
Order S

1. Class S1 Highly Suitable: Land having no significant limitations to sustained 

application of a given use, or only minor limitations that will not significantly reduce 

productivity or benefits and will not raise inputs above an acceptable level.

2. Class S2 Moderately Suitable: Land having limitations which in aggregate are 

moderately severe for sustained application of a given use; the limitations will reduce 

productivity or benefits and increase required inputs to the extent that the overall 

advantage to be gained from the use, although still attractive, will be appreciably inferior 

to that expected on Class S1 land.

3. Class S3 Marginally Suitable: Land having limitations which in aggregate are 

severe for sustained application of a given use and will so reduce productivity or benefits, 

or increase required inputs, that this expenditure will be only marginally justified.
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Order N

a. Class N1 Currently Not Suitable: Land having limitations which may be surmountable 

in time but which cannot be corrected with existing knowledge at currently acceptable cost; the 

limitations are so severe as to preclude successful sustained use of the land in the given manner.

b. Class N2 Permanently Not Suitable: Land having limitations which appear so severe as 

to preclude any possibilities Of successful sustained use of the land in the given manner.



Land Suitability Subclasses

• Land Suitability Subclasses reflect kinds of limitations, e.g. moisture 

deficiency, erosion hazard. Subclasses are indicated by lower-case 

letters, e.g. S2m, S2e, S3me. There are no subclasses in Class S1.

• The number of Subclasses recognized and the limitations chosen to 

distinguish them will differ in classifications for different purposes.

• There are two guidelines:

1. The number of subclasses should be kept to a minimum that will 

satisfactorily distinguish lands within a class likely to differ 

significantly in their management requirements or potential for 

improvement due to differing limitations.

2. As few limitations as possible should be used in the symbol for any 

subclass. One, rarely two, letters should normally suffice. The 

dominant symbol (i.e. that which determines the class) should be 

used alone if possible. If two limitations are equally severe, both 

may be given.
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Land Suitability Units

• Land suitability units are subdivisions of a subclass. All the units 

within a subclass have the same degree of suitability at the class 

level and similar kinds of limitations at the subclass level. The 

units differ from each other in their production characteristics or in 

minor aspects of their management requirement (often definable 

as differences in detail of their limitations). Their recognition 

permits detailed interpretation at the farm planning level. 

Suitability units are distinguished by numeric numbers following a 

hyphen, e.g. S2e-1, S2e-2. There is no limit to the number of 

units recognized within a subclass.
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FAO Framework for Land Evaluation, 1976

• FAO Proposes that a land evaluation project should be able 

to answer following questions:

1. How is the land currently managed, and what will happen if present 

practices remain unchanged?

2. What improvements in management practices, within the present 

use, are possible?

3. What other uses of land are physically possible and economically 

and socially relevant?

4. Which of these uses offer possibilities of sustained production or 

other benefits?

5. What adverse effects, physical, economic or social, are associated 

with each use?

6. What recurrent inputs are necessary to bring about the desired 

production and minimize the adverse effects?

7. What are the benefits of each form of use?
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TWO-STAGE AND 

PARALLEL 

APPROACH TO 

LAND 

EVALUATION

(FAO Framework 

for Land 

Evaluation,  1976)

136Source: Davidson, 1980. Chapter 3, Page 30-51



Land Assessment Methods

➢ Soil Information Systems (SIS)

➢ Parametric Methods

➢ The Land System Method

Source: Davidson, 1980. Chapter 3, Page 30-51
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Land Capability Classes in Bangladesh

• The classification designed by the SRDI is to suit special 

floodplain condition of Bangladesh. 

• There are two levels of generalization which are recognized: 

Land Capability Class and Land Capability Subclass. 

• Land Capability Class is identified by Roman numerals I to V. 

Class I land (very good agricultural land) has least limitation 

for crop production throughout the year and a relatively wide 

range of agricultural use. Class II, III, IV has increasingly 

severe limitations for crop production and increasingly great 

effort is required to produce satisfactory crop yield. Class V 

(very poor and non-agricultural land) is considered unfit for 

economic agricultural use. 

138Source: Haque, 2013. Introduction to Forestry in Bangladesh, p291-302.



Land Capability Subclasses
• At the second level of generalization, the Land Capability 

Subclasses based on some dominant kinds of limitation for 

agricultural use are grouped together. 

• Because of seasonal flooding of the land in Bangladesh a 

primary separation has been made between lands that are 

subject to seasonal flooding and those which are not. These are 

termed major subclasses. 

• They are indicated by capital letters: D for land lying above 

normal flood level; W for land subject to flooding for part or 

throughout the year.

• In the case of land capability class I, the major subclass D and W 

are recognized but ordinary subclasses are not. In other classes 

(class II to class V) major subclasses followed by ordinary 

subclasses are used where appropriate.
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• Within the major subclasses, ordinary subclasses are 

differentiated. Ordinary subclasses are indicated, where 

appropriate, by small letters added after the major subclass 

designations. 

• The following ordinary subclasses are recognized during 

reconnaissance soil survey in Bangladesh: 

• d - Soils restricted in use due to draughtiness in the dry season; 

• e - Soils restricted in use due to erosion hazard (on slopes);

• r - Soils having irregular local relief hindering irrigation, drainage or tillage; 

• s - Soils having excess soluble salts; 

• t - Soils containing chemical compounds, toxic or potentially toxic to plants; 

• w - Soils restricted in use due to excess water (in the dry season in major 

subclass W soils, in the monsoon season in major subclass D Soils); 

• x - Fresh alluvium or very young alluvial soils restricted in use due to poor 

physical condition and/or susceptibility to river erosion or burial by further 

fresh alluvium; 

• z - Soils having a hazard of crop loss or damage by rapid flow of flood 

water.
140
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Land Capability Classes in Bangladesh 

• Class I: Very Good Agricultural Land. Soils in this class have no 

to slight limitations for crop production throughout the year and has 

the widest range of agricultural use.

• Class II: Good Agricultural Land. Soils in this class have none to 

slight limitations for crop production during most of the year, but 

moderate limitation during the remainder of the year. 

• Class III: Moderate Agricultural Land. Soils in this class have 

moderate limitations for crop production throughout the year or 

severe limitations for crop production during one major season of 

the year and slight to moderate limitations during remainder of the 

year.

• Class IV: Poor Agricultural Land. Soils in this class have severe 

limitations for crop production throughout the year.

• Class V: Very Poor and Non-agricultural Land. Soils in this class 

have very severe limitations, which either make crop production 

impossible or very hazardous or cause extremely low yields.
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Environmental factors for Land Capability Classification

1. p - soil permeability 

2. t - topsoil consistence and bearing capacity

3. d - effective soil depth

4. m - available moisture holding capacity

5. w - drainage

6. i - depth of inundation

7. n - nutrient availability 

8. f - flood hazard

9. a - soil reaction 

10. e - slope

11. s - soil salinity 

12. c - climate
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In AEZ all factors 

are considered as 

limiting factors for 

crop growth but 

incase DEZ 

climate factor is 

not considered as 

limiting factor for 

tree growth
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Agroecological Regions (AEZ) in Bangladesh

1. OLD HIMALAYAN PIEDMONT PLAIN 

2. ACTIVE TISTA FLOODPLAIN 

3. TISTA MEANDER FLOODPLAIN 

4. KARATOYA-BANGALI FLOODPLAIN 

5. LOWER ATRAI BASIN 

6. LOWER PURNABHABA FLOODPLAIN 

7. ACTIVE BRAHMAPUTRA – JAMUNA FLOODPLAIN 

8. YOUNG BRAHMAPUTRA AND JAMUNA FLOODPLAIN 

9. OLD BRAHMAPUTRA FLOODPLAIN 

10. ACTIVE GANGES FLOODPLAIN 

11. HIGH GANGES RIVER FLOODPLAIN 

12. LOW HIGH GANGES RIVER FLOODPLAIN 

13. LOW GANGES RIVER FLOODPLAIN 

14. GOPALGANJ KHULNA BILS 

15. ARIAL BIL
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16. MIDDLE MEGHNA RIVER FLOODPLAIN 

17. LOWER MEGHNA RIVER FLOODPLAIN 

18. YOUNG MEGHNA ESTUARINE FLOODPLAIN

19. OLD MEGHNA ESTUARINE FLOODPLAIN

20. ESTTERN SURMA KUSHYARA FLOODPLAIN 

21. SYLHET BASIN 

22. NORTHERN AND EASTERN PIEDMONT PLAINS 

23. CHITTAGONG COASTAL PLAIN 

24. MARTIN’S CORAL ISLAND 

25. LEVEL BARIND TRACT 

26. HIGH BARIND TRACT 

27. NORTH EASTERN BARIND TRACT 

28. MADHUPUR TRACT 

29. NORTHERN AND EASTERN HILLS 

30. AKHAURA TERRACE 

AEZ are classified based on land capability for 

agricultural crop growth. There are 30 AEZ



Dendroecological Regions (DEZ)

• Dendroecological regions (DEZ) are based on landform, soils and 

inundation regimes. Landform and soils have been combined into 

eleven major soil groups. When combined with the three inundation 

land factors, 33 DEZ may be recognized. These represent areas 

whose landform, soils and susceptibility to inundation are broadly 

similar so far as their general suitability for tree growth is concerned. 

The areas of the 33 DEZ are as follows:
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What is land-use planning?

• There is bound to be conflict over land use. The demands 

for arable land, grazing, forestry, wildlife, tourism and 

urban development are greater than the land resources 

available. In the developing countries, these demands 

become more pressing every year. The population 

dependent on the land for food, fuel and employment 

will double within the next 25 to 50 years. Even where 

land is still plentiful, many people may have inadequate 

access to land or to the benefits from its use. In the face 

of scarcity, the degradation of farmland, forest or water 

resources may be clear for all to see but individual land 

users lack the incentive or resources to stop it.
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• Land-use planning is the systematic assessment of 

land and water potential, alternatives for land use 

and economic and social conditions in order to select 

and adopt the best land-use options. Its purpose is to 

select and put into practice those land uses that will 

best meet the needs of the people while safeguarding 

resources for the future. The driving force in 

planning is the need for change, the need for 

improved management or the need for a quite 

different pattern of land use dictated by changing 

circumstances.
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Making the best use of limited resources

• Our basic needs of food, water, fuel, clothing and shelter 

must be met from the land, which is in limited supply. 

As population and aspirations increase, so land becomes 

an increasingly scarce resource.

• Land must change to meet new demands yet change 

brings new conflicts between competing uses of the land 

and between the interests of individual land users and the 

common good. Land taken for towns and industry is no 

longer available for farming; likewise, the development 

of new farmland competes with forestry, water supplies 

and wildlife.
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• Planning involves anticipation of the need for change as well as 

reactions to it. Its objectives are set by social or political 

imperatives and must take account of the existing situation. In 

many places, the existing situation cannot continue because the 

land itself is being degraded. 

• Examples of unwise land use include: the clearance of forest on 

steep lands or on poor soils for which sustainable systems of 

farming have not been developed; overgrazing of pastures; and 

industrial, agricultural and urban activities that produce 

pollution. 

• Degradation of land resources may be attributed to greed, 

ignorance, uncertainty or lack of an alternative but, essentially, it 

is a consequence of using land today without investing in 

tomorrow. 150

Making the best use of limited resources



When is land-use planning useful?

• Two conditions must be met if planning is to be useful:

1. the need for changes in land use, or action to prevent 

some unwanted change, must be accepted by the 

people involved;

2. there must be the political will and ability to put the 

plan into effect.

• Where these conditions are not met, and yet problems 

are pressing, it may be appropriate to mount an 

awareness campaign or set up demonstration areas with 

the aim of creating the conditions necessary for effective 

planning.
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Aims of Land Use Planning
• Land-use planning aims to make the best use of limited resources by:

• assessing present and future needs and systematically evaluating the 

land's ability to supply them;

• identifying and resolving conflicts between competing uses, between 

the needs of individuals and those of the community, and between the 

needs of the present generation and those of future generations;

• seeking sustainable options and choosing those that best meet 

identified needs;

• planning to bring about desired changes;

• learning from experience.

• There can be no blueprint for change. The whole process of planning is 

iterative and continuous. At every stage, as better information is 

obtained, a plan may have to be changed to take account of it.
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Goals Of Land Use Planning
• Efficiency. Land use must be economically viable, so one goal of 

development planning is to make efficient and productive use of the land. 

For any particular land use, certain areas are better suited than others. 

Efficiency is achieved by matching different land uses with the areas that 

will yield the greatest benefits at the least cost.

• Equity and acceptability. Land use must also be socially acceptable. 

Goals include food security, employment and security of income in rural 

areas. Land improvements and redistribution of land may be undertaken 

to reduce inequality or, alternatively, to attack absolute poverty.

• Sustainability. Sustainable land use is that which meets the needs of the 

present while, at the same time, conserving resources for future 

generations. This requires a combination of production and conservation: 

the production of the goods needed by people now, combined with the 

conservation of the natural resources on which that production depends so 

as to ensure continued production in the future. 153



Land Use Planning
The planning process

• Land-use planning can be expressed in the following questions:

• What is the present situation?

• Is change desirable? If so:

- What needs to be changed?

➢ Land-use problems and opportunities are identified by discussions with the 

people involved and by the study of their needs and the resources of the area.

- How can the changes be made?

➢ Planners seek a range of ways to make use of the opportunities and solve the 

problems.

- Which is the best option?

➢ Decision-makers choose the best option, based on forecasts of the results of 

implementing each alternative.

- How far is the plan succeeding?

➢ Once a land-use plan is put into effect, planners monitor progress made 

towards its goals and change the plan if necessary.
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Land Use Planning at different levels

• Land-use planning can be applied at three broad 

levels: national, district and local. These are not 

necessarily sequential but correspond to the levels of 

government at which decisions about land use are 

taken.

• Different kinds of decision are taken at each level, 

where the methods of planning and kinds of plan 

also differ. However, at each level there is need for a 

land-use strategy, policies that indicate planning 

priorities, projects that tackle these priorities and 

operational planning to get the work done.
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The focus of land-use planning
• Planning is for people

➢ People's needs drive the planning process. Local farmers, other land users and the 

wider community who depend on the land must accept the need for a change in land 

use, as they will have to live with its results.

• Land is not the same everywhere
➢ Good information about land resources is thus essential to land-use planning.

• Technology
➢ A third element in planning is knowledge of land-use technologies: agronomy, 

silviculture, livestock husbandry and other means by which land is used. The 

technologies recommended must be those for which users have the capital, skills 

and other necessary resources; that is, appropriate technology. New technologies 

may have social and environmental implications that should be addressed by the 

planner.

• Integration
➢ Planning has to integrate information about the suitability of the land, the demands 

for alternative products or uses and the opportunities for satisfying those demands 

on the available land, now and in the future.



Land Reform
• Land reform – the reallocation of rights to establish a more 

equitable distribution of farmland

• It can be a powerful strategy for promoting both economic 

development and environmental quality.

• Land reform can reduce rural poverty not only by channeling a 

larger slice of the agricultural- income pie to low- income 

households, but also by increasing the size of the pie by raising 

land productivity.

• Land reform’s contribution to poverty reduction can be magnified 

by spillover effects in the urban economy. 

• With a supportive policy environment, land reform also can foster 

a transition to sustainable agriculture, due to the environmental 

comparative advantages of small farms.
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• Land reforms in developing countries are an important 

instrument to reduce social disparities and to launch a desirable 

social development process

• Land reforms allow reducing social tensions, defuse land use 

conflicts and contribute to create an economically effective and 

socially equitable environment of development. 

• Such reforms include land redistribution amongst the landless 

• This process of empowering poor people and ensuring their 

access to property rights can be implemented through the 

distribution of land gained newly either through reclamation or 

abandoned by the previous users

158

Land Reforms



Land Reforms
• Land Reforms: Measures taken by the government to change land ownership and 

production relationships in land. A major step in the direction of land reforms dates 

back to the formation of a Commission called Bengal Land Reforms Commission in 

1940, which had Sir Francis Floud as the chairman. 

• The FLOUD COMMISSION recommended abolition of zamindaris, which meant 

abolition of all rent-receiving interests above the tiller of the soil. In other words, the 

concept of creating new land tenures at the will of zamindars, and all other land 

tenures subject to intermediaries who had the right to receive rents from subordinate 

land holdings, resulting in extensive subinfeudation of land holdings, was 

abandoned. The commission wanted abolishment of all interests existing between 

the paramount power at the top i.e., the government and the men actually behind the 

plough i.e, the actual cultivators. Moreover, the commission took away the right to 

create subordinate interests in the future. Its recommendation did not, however, 

extend to sharecroppers (bargadars), who did not own the land they cultivated, but 

were the real tillers of the soil. On the basis of the above recommendations, laws 

were framed. But before the draft legislation could be passed, the Partition of Bengal 

took place in 1947.

Ref. Banglapedia website and T. Hussain, 1995.
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• In 1950, the East Bengal Legislative Assembly passed the EAST BENGAL

STATE ACQUISITION AND TENANCY ACT, which received the consent of the 

Governor General in 1951. 

• Prior to this enactment, the Rent Act X of 1859 and the BENGAL TENANCY

ACT of 1885 (amended twice, once in 1928 and again in 1938) contained 

some measures defining the status and rights of the RAIYATs (the last in the 

ladder of the land tenure system) vis-a-vis the landlords at the top, and other 

tenure-holders or rent receiving interests just above the raiyat or under the 

raiyat at the bottom. 

• The Floud Commission did not recommend any ceiling of khas land, which 

could be retained by any individual landholder in his direct possession. 

• The East Bengal State Acquisition and Tenancy Act contained a specific 

provision to the effect that no individual land holder (be he the zamindar or a 

tenure-holder or a raiyat) could retain in his direct possession any land 

exceeding 100 standard bighas (33.33 acres or 13.5 ha).

160

Land Reforms

http://www.banglapedia.org/httpdocs/HT/E_0004.HTM
http://www.banglapedia.org/httpdocs/HT/B_0421.HTM
http://www.banglapedia.org/httpdocs/HT/R_0056.HTM


The main effects of land reforms in East Pakistan can be summarized as follows: 

1. the actual cultivator at the bottom got direct ownership of land from the 

government; 

2. the improved status and security enjoyed by him after the abolition of zamindari

system created more incentives to increase production; 

3. as all excess khas lands of ex-rent receivers were vested in the government, there 

was an increased scope for equitable distribution of khas lands at its disposal 

among the landless or marginal agriculturists and other deserving persons; 

4. the operation of a land ceiling eliminated concentration of landed wealth in few 

hands; as the tenants came directly under the governments control, they were freed 

from all illegal exaction and oppression from former zamindars and their men; 

5. by putting a stop to subletting in the future, sub-infeudation of holdings were 

eliminated.
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• The ceiling was subsequently raised to 375 standard bighas (125 acres or 50.6 ha) 

during the martial law regime of AYUB KHAN, which again brought down to 

original 100 standard bighas after independence  of Bangladesh in 1971. 

• Another restriction to retainable land ceiling was introduced by a subsequent 

legislation, the Land Reform Ordinance 1984, under which families owning lands 

up to 60 bighas at a given time were to be barred from acquiring further land by 

purchase, inheritance, or otherwise. A family or person inheriting lands in excess 

of 60 bighas would have to surrender the 'surplus' land, for which due 

compensation was to be paid. Another feature of this Ordinance is a bar on the 

eviction from rural homestead, even in the process of law, for non-payment of rent 

or tax. The same law also gives some protection to sharecroppers. It provides for a 

'barga-contract‘ for 5 years and ensures two-thirds share for the bargadar in the 

crop produced by his own labour, plough, seeds, irrigation water, and fertilizer. If, 

however, seeds and fertilizer were to be supplied by the landowner, he would share 

the crop to the extent of two-thirds. However, full implementation of this law is yet 

to be practiced.
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• In 1989, two other acts were passed in Bangladesh: Land Appeal Board Act and 

Land Reforms Board Act. Efforts were made to streamline the land administration in 

the entire country. This was done in line with the workings of former BOARD OF

REVENUE. Although subletting is now forbidden, the problems of bargadars, who 

have no legal right in the land they cultivate, still remain unmitigated and, further, 

the land owner-bargadar relationship is yet to be rationally spelt out. The East 

Bengal State Acquisition and Tenancy Act did not solve all the problems of 

ubiquitous share-cropping, widespread sub-marginal holdings, acute sub-division 

and fragmentation of holdings, dubious land-records prepared under the traditional 

system, and peculiar problems associated with the management of government khas

or char (accretion) lands. Efforts in land reforms cover the regulation of tenancy 

rights, including those of sharecroppers and measures to tackle subdivision and 

fragmentation of land holdings. But they remain ineffective largely because they do 

not include measures to improve land management and to ensure improvement of 

crop yields through providing necessary inputs, organization of credit and marketing 

facilities of the farm produces.
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Land Tenure Reform
• There are different ways that land tenure reform, particularly pro-

poor oriented land redistribution policy, can minimize pressure 

on the forest. It enhance access to farmland i.e. reduce 

landlessness. It also creates incentive for rights holders to invest 

on farmland and use it sustainably. 

• Land redistribution also minimizes inequality among rural 

households’ interms of the most important production capital, i.e. 

land. 

• By filing the missing production capital, i.e. by distributing land 

to households who have ample other production capital such as 

labor and livestock for ploughing but lack land, it also improves 

rural livelihood. This is particularly important in contexts where 

land sale and leasing is much restricted.
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Land Use Policies

Land use policy is based on the premise that 
land is a limited resource, that it does not have 
the same value or the same capacities 
everywhere and that its use should therefore be 
managed rationally. Its purpose consists in 
determining how the various types of land 
making up some region can best be allocated 
among the different possible uses and in seeing 
that this is done, in accordance with a number 
of criteria related to social and economic needs 
and more recently environmental protection.
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Land policies are social control measures designed to 
improve the use of land resources and the conditions 
of property rights under which people work and live 
on the land. 

The problems with food security, the maintenance of a 
social infrastructure, unequal distribution of regional 
income and the depletion of natural resources are 
some of the reasons for a government to initiate active 
land use policies. Policies aimed at changing land use 
in a predefined direction to alleviate all these 
problems. 

However, land use policy should focus on the purpose 
of land use as this depends on the natural and socio-
economic conditions of a region that change over 
time.
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In developing countries, where the level of 

economic development is relatively low, the basic 

purpose of land use is agricultural production and 

land use policy is focused on creating a land use 

system with highly productive and sustainable 

agricultural output to meet food demands. 

In some regions with a rather high level of 

development, the focus of land use shifts toward 

natural environment conservation and/or provision 

of amenities. Countries that are more developed 

have more comprehensive and well-ordered land 

use, providing a balanced nature and human society.
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Some evidences of government policies 

affecting agriculture or forestry.

The boom in cassava production in Thailand as a 

result of preferential prices in Europe for cassava 

starch in the 1970s and early 1980s, resulted in a good 

deal of forest invasion and degradation. The clearing 

of land for cultivation greatly increased soil erosion on 

the sloping sandy soils of north and eastern Thailand. 

The nationalization of forests in Nepal to strengthen 

the Government's control of a scarce resource resulted 

in a breakdown of traditional systems and values for 

forest management.
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The need to increase beef export earnings in Brazil 
accelerated forest clearance. 

The Common Agricultural Policy in the European 
Community has resulted in changes in land use, 
farming systems, and holding size throughout the 
United Kingdom and the rest of Europe. 

The early cycles of structural adjustment in Ghana 
accelerated the rate of logging and export of 
hardwood logs.
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The globalization of commodity markets, with 

prices often distorted through subsidies in the 

producer countries, and the availability of 

alternative sources of supply, strongly influenced 

the land use options and commodity practices in 

developing countries.

Land tenure and resource ownership are also 

critical. Common ownership can work but is 

easily distorted by external forces. 



Land Use and Policies: CHT

• Degradation of land and forests by short rotation slash and 

burn agriculture, known locally as jhum, has become a 

serious concern in the Chittagong Hill Tracts (CHT) of 

Bangladesh. Polices and programmes to promote alternative 

land use practices have largely failed. 

• Conventionally, indigenous people are blamed for the 

problem, which is attributed to their conservatism and 

unwillingness to adopt alternative land use systems. 

However, this explanation overlooks the constraints 

inherent in adopting alternative land use practices. 
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• The impact of state policies on land use in the CHT over the 

past two centuries reveals that the process of degradation started 

during the British colonial period with the nationalisation of 

land and forests and the initiation of large-scale commercial 

logging. It was accelerated by the establishment of reserve 

forests which abolished tribal people’s customary rights and 

forced them to reduce fallow periods in their farming. The 

construction of a hydroelectric dam and encouragement of 

lowland people to migrate to the CHT have increased pressure 

on the land still further. This has forced farmers to cultivate 

more marginal lands for growing food and annual cash crops, 

and to increase cultivation frequency. The persistence of 

extensive land use practices is not because of indigenous 

people’s adherence to traditional land use practices but because 

of the lack of a conducive policy environment. 172
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Some policies
• Where suitable policies and programmes exist (such as secure land title and 

appropriate support services), these can support a more sustainable mix of 

horticulture, agroforestry and tree farming. 

Policies that would promote economically and environmentally viable land use 

practices include:

• providing tenurial rights to land users

• understanding farmers’ livelihood needs

• removing formal and informal levies and taxes which increase marketing costs, 

ultimately reducing farmers’ profit margins and constraining incentives for locally 

suitable land use systems

• replacing the transit rules with alternative policies which ease the harvesting and 

marketing of timber grown on private farmland 

• promoting competition in trade and transportation

• reforming credit policy so that credit can be accessible to farmers without land 

certificates

• involving local people in decision-making processes.
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National land Use policy
 Bangladesh has promulgate National Land Use Policy in 

2001 (Gazette Notification on 21 June 2001)

 Salient features:

1. Background

2. Objectives- 9 objectives

3. Zoning

4. Land uses- 11 types (Agriculture,  settlement, forestry, 

etc.) 

5. Land data bank

6. Certificate of Land Ownership (CLO)

7. Major policy statements- 28 policy statements

8. Motivating people

9. National Land Use Committee_ Headed by Hon’ble

PM
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Land Zoning

• Zoning is the legislative method of controlling the 
use of land through establishment of standards and 
requirements concerning the use of land and 
buildings, the proportion of the lot to be covered by 
them and density of population. 

• Primarily applied in urban areas, it is accomplished 
by division of the city or county land area into 
zoning districts, each having specific conditions 
under which land and buildings may be legally 
developed and used. Inspired by architectural and 
urban-design controls introduced in European cities 
toward the end of the 19th century, it has grown in 
breadth and evolved to become a major arm of the 
general process of city planning in the United States. 



The evolution of zoning in the United States has been 
away from strict architectural and site-planning controls 
toward regulation of the social functions to which land 
and buildings are put. The  objectives of zoning in USA 
are: 

• reduction of fire hazards,

• control of congestion in houses and neighborhoods,

• assurance of light and air for comfort and health,

• conservation of stability of property values, 

• consolidation of commercial districts, 

• provision of off street parking,

• control of height and bulk of buildings, position on 
the lot, and indirectly

• control of density of population. 182
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• Land zoning is a synthesized formulation of landscape 

based on pattern of landuse, exist in state of 

management. It provides necessary inputs in 

determining the optimum and multiple uses of any 

given tract of land in terms of sustainable productivity 

under the enforcement of zoning laws and regulations. 

• Classifying or zoning lands is a mammoth task as it 

involves huge amounts of financial and other inputs; but 

definitely the output afterwards if measured in values 

will have positive bearings for overall land policies of 

the country.
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• Landmass be divided into different functional 
components of the basis of social and ecological 
dynamics of an area for specific uses. In other words, 
for optimum utilization land needs to be categorized 
into different 'zones' for specific use (e.g. agricultural 
land, industrial land, commercial land, forest land, etc. 
etc.; and again good agricultural land, medium 
agricultural land and poor agricultural land etc.). 

• Land zoning system pre-supposes the need to ensure the 
suitability of available land for purposive used under 
zoning laws and regulations strictly enacted and 
enforced is based on land appraisal involving existing 
landuse pattern, land capability and potentialities, and 
cultural practices. 

Land Zoning



• Zoning is a tool, which defines the demarcation
of geographic areas with specific combinations
of properties or features.

➢ a tool for government in stimulating, facilitating and 
regulating social, economic and environmental 
development, taking into account the interests of 
different groups of stakeholders and socio-economic 
and environmental potentials and vulnerabilities. 

➢ describes the control by authority of the use of land, 
and of the buildings thereon.

➢ is a technique of land-use planning as a tool of urban 
planning used by local governments in most developed 
countries.

Land Zoning



• What is Land Zoning?
Land Zoning is the demarcation of geographic 

areas with specific combinations of properties or 

features used as per criteria only. The kind of 

features which are chosen and the interpretation 

of their different combinations depend on the 

purpose of the zoning exercise. The land zoning 

could be considered as one of the tools to help 

government in integrated planning and 

sustainable management of land resources of the 

country.



Why Land Zoning is necessary?

• The following important factors call for distinctive 

and sustainable land management arrangement 

through the development of land use zoning……

– Competition for diverse uses of land resources, 

– the tremendous increase of population, 

– natural and man-made hazards, 

– economic opportunities and 

– ecological hot spots



Types of Land Zoning

1. Descriptive zoning, i.e. presenting the factual 
information in a geographic form by mapping the actual 
situation in respect of some feature or combination of 
features, like the occurrence of current land uses, 
population densities etc. 

2. Analytical or predictive zoning, which defines land 
classes by combinations of physical parameters, expecting 
that they will predict or explain an important phenomenon 
like crop yield or land suitability 

3. Zoning for development planning. Zoning may be 
broadened into integrated multi-sector zoning by including 
both physical and socio-economic features. 
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Landscape
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Landscape comprises the visible features of an area of land, including the physical 

elements of landforms such as (ice-capped) mountains, hills, water bodies such as 

rivers, lakes, ponds and the sea, living elements of land cover including indigenous 

vegetation, human elements including different forms of land use, buildings and 

structures, and transitory elements such as lighting and weather conditions.

Combining both their physical origins and the cultural overlay of human presence, 

often created over millennia, landscapes reflect the living synthesis of people and 

place vital to local and national identity. Landscapes, their character and quality, 

help define the self image of a region, its sense of place that differentiates it from 

other regions. It is the dynamic backdrop to people’s lives.

The Earth has a vast range of landscapes including the icy landscapes of polar 

regions, mountainous landscapes, vast arid desert landscapes, islands and coastal

landscapes, densely forested or wooded landscapes including past boreal forests and 

tropical rainforests, and agricultural landscapes of temperate and tropical regions.
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Natural Landscape
• A natural landscape is a landscape that is unaffected by human 

activity. A natural landscape is intact when all living and nonliving 

elements are free to move and change. The nonliving elements 

distinguish a natural landscape from a wilderness. A wilderness 

includes areas within which natural processes operate without 

human interference, but a wilderness must contain life. 

• As implied, a natural landscape may contain either the living or 

nonliving or both. In his extensive travels in South America, 

Alexander von Humbolt became the first to conceptualize a natural 

landscape. Some have described a transition of a pristine landscape 

state to a humanized landscape state—which includes the human-

modified landscape, the primeval landscape, the ancient landscape, 

the undisturbed wilderness and the managed landscape. 

• The natural landscape is a place under the current control of natural 

forces and free of the control of people for an extended period of 

time.

http://en.wikipedia.org/wiki/Landscape
http://en.wikipedia.org/wiki/Human_activity
http://en.wikipedia.org/wiki/Wilderness
http://en.wikipedia.org/wiki/Alexander_von_Humbolt


History of natural landscape

• No place on earth is unaffected by people and our culture. 

However, there is no place on earth that cannot return to natural 

landscape if abandoned by culture. People are part of 

biodiversity, but people exert forces on biodiversity, which 

destroy the natural landscape. Terms such as semi-natural are 

used to describe landscapes with both cultural and natural 

features. People have altered landscape to such an extent that 

few places on earth remain pristine. Being pristine, though, is 

not a prerequisite for natural landscape designation. Once 

abandoned by human influences, the landscape is again under 

the control of natural processes which accommodate 

interruptions, resulting in a new variant of the natural landscape.
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• Examples of cultural forces: Cultural forces are those that, intentionally or 

unintentionally, influence the landscape.[7] Cultural landscapes are places or artifacts 

currently maintained by people whether directly or indirectly. Examples of cultural 

disruptions are: fences, roads, trails, species under human management, invasive 

species introduced by people, extraction or removal of species and objects, vegetation 

alteration, alterations of animal populations, natural landscaping, buildings, 

agricultural areas, pollution, paved areas. Areas that may be confused with natural 

landscape include parks for people, agricultural areas, orchards, maintained views (use 

of aesthetic judgments), artificial lakes, managed forests, golf courses, nature center 

trails, back yards, and flower beds.

• The conflict between cultural forces and the natural landscape: For a place to 

return to the natural landscape, all cultural artifacts attracting people must be 

removed. Natural landscape is the equilibrium that existed prior to significant human 

impact. The time necessary for an area to return to the natural landscape depends upon 

the environment, and it may be termed the period of neglect. Neglect, in this context, 

means the absence of any management whatsoever. Most people can easily recognize 

a neglected landscape. Human impact on the natural landscape may result in episodes 

of extinction of native species, episodes of stalled equilibrium, total species 

destruction and even the putrification of soil and water.
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Cultural Landscapes have been defined by the World Heritage Committee as distinct 

geographical areas or properties uniquely "..represent[ing] the combined work of nature 

and of man..”

The World Heritage Committee has identified and adopted three categories of cultural 

landscape, ranging from (i) those landscapes most deliberately 'shaped' by people, through 

(ii) full range of 'combined' works, to (iii) those least evidently 'shaped' by people (yet 

highly valued). 

The three categories extracted from the Committee's Operational Guidelines, are as follows:

(i) "a landscape designed and created intentionally by man";

(ii) an "organically evolved landscape" which may be a "relict (or fossil) landscape" or a 

"continuing landscape";

(iii) an "associative cultural landscape" which may be valued because of the "religious, 

artistic or cultural associations of the natural element"

Carl O. Sauer, a human geographer, defined culttural landscape as:

“The cultural landscape is fashioned from a natural landscape by a cultural group. Culture is 

the agent, the natural area is the medium, the cultural landscape is the result”
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Cultural Landscapes…
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The World Heritage Committee has identified and listed a number of areas or properties as 

cultural landscapes of universal value to humankind, including the following :

Tongariro National Park, New Zealand (1993): In 1993 Tongariro became the first 

property to be inscribed on the World Heritage List as cultural landscapes. The mountains at 

the heart of the park have cultural and religious significance for the Maori people and 

symbolize the spiritual links between this community and its environment. The park has 

active and extinct volcanoes, a diverse range of ecosystems and some spectacular landscapes.

Uluru-Kata Tjuta National Park, Australia (1994): This park, formerly called Uluru 

(Ayers Rock – Mount Olga) National Park, features spectacular geological formations that 

dominate the vast red sandy plain of central Australia. Uluru, an immense monolith, and Kata

Tjuta, the rock domes located west of Uluru, form part of the traditional belief system of one 

of the oldest human societies in the world. The traditional owners of Uluru-Kata Tjuta are the 

Anangu Aboriginal people.

Rice Terraces of Philippine Cordilleras (1995): "For 2,000 years, the high rice fields of the 

Ifugao have followed the contours of the mountains. The fruit of knowledge handed down 

from one generation to the next, and the expression of sacred traditions and a delicate social 

balance, they have helped to create a landscape of great beauty that expresses the harmony 

between humankind and the environment.”



Cultural Landscape of Sintra Portugal (1995): "In the 19th century Sintra became the first centre of 

European Romantic architecture. Ferdinand II turned a ruined monastery into a castle where this new 

sensitivity was displayed in the use of Gothic, Egyptian, Moorish and Renaissance elements and in the 

creation of a park blending local and exotic species of trees. Other fine dwellings, built along the same 

lines in the surrounding serra, created a unique combination of parks and gardens which influenced the 

development of landscape architecture throughout Europe".

Portovenere, Cinque Terre, and the Islands (Palmaria, Tino and Tinetto), Italy (1997): "The 

Ligurian coast between Cinque Terre and Portovenere is a cultural landscape of great scenic and 

cultural value. The layout and disposition of the small towns and the shaping of the surrounding 

landscape, overcoming the disadvantages of a steep, uneven terrain, encapsulate the continuous history 

of human settlement in this region over the past millennium."

Dresden Elbe Valley, Germany (2004): "The 18th- and 19th-century cultural landscape of Dresden 

Elbe Valley .. features low meadows, and is crowned by the Pillnitz Palace and the centre of Dresden 

with its numerous monuments and parks from the 16th to 20th centuries. The landscape also features 

19th- and 20th-century suburban villas and gardens and valuable natural features.” This landscape was 

struck from the World Heritage list in 2009.

West Lake Cultural Landscape of Hangzhou (2011): "The West Lake Cultural Landscape of 

Hangzhou, comprising the West Lake and the hills surrounding its three sides, has inspired famous 

poets, scholars and artists since the 9th century. It comprises numerous temples, pagodas, pavilions, 

gardens and ornamental trees, as well as causeways and artificial islands."
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Diversified and partly man-shaped landscape 

in northern Mozambique

http://en.wikipedia.org/wiki/File:Gurue_Mount_Murresse.jpg
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The mountains and forests 

of Yunnan are an example 

of landscpaes that can be 

perceived and valued as 

natural and pristine

Landscapes have inspired 

artistic creations, Nahuel Huapi

National Park in the picture 

inspired some landscapes of 

Bambi
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The West Lake of Hangzhou World Heritage Site.
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Landscape Ecology
• Landscape ecology is the science of studying and improving relationships 

between ecological processes in the environment and particular ecosystems. 

This is done within a variety of landscape scales, development spatial 

patterns, and organizational levels of research and policy.

• Landscape ecology integrates biophysical and analytical approaches 

with humanistic and holistic perspectives across the natural 

sciences and social sciences. 

• Landscapes are spatially heterogeneous geographic areas characterized by 

diverse interacting patches or ecosystems, ranging from relatively natural 

terrestrial and aquatic systems such as forests, grasslands and lakes to 

human-dominated environments including agricultural and urban settings.

• The most salient characteristics of landscape ecology are its emphasis on the 

relationship among pattern, process and scale and its focus on broad-scale 

ecological and environmental issues. These necessitate the coupling between 

biophysical and socioeconomic sciences.
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Definitions/Conceptions of landscape ecology

Nowadays, at least six different conceptions of landscape ecology can be identified 

which differ as regards the concept of ecology and the concept of landscape:

• “Interdisciplinary scientific analysis of subjectively defined landscape units“ : 

Landscapes are defined in terms of uniformity in land use. Landscape ecology 

explores the landscape’s natural potential in terms of functional utility for human 

societies. To analyse this potential, it is necessary to draw on several natural 

sciences.

• “Topological ecology at the landscape scale“: ’Landscape’ is defined as a 

heterogeneous land area composed of a cluster of interacting ecosystems (woods, 

meadows, marshes, villages, etc.) that is repeated in similar form throughout. It is 

explicitly stated that landscapes are areas at a kilometres wide ‘‘human scale’’ of 

perception, modification, etc. Landscape ecology describes and explains the 

landscapes’ characteristic patterns of ecosystems and investigates the flux of 

energy, mineral nutrients, and species among their component ecosystems, 

providing important knowledge for addressing land-use issues.

http://en.wikipedia.org/wiki/Ecology
http://en.wikipedia.org/wiki/Landscape


Continued…
• „Organism-centred, multi-scale topological ecology“: Explicitly rejecting 

views expounded by Troll, Zonneveld, Naveh, Forman & Godron, etc., 

landscape and landscape ecology are defined independently of human 

perceptions, interests, and modifications of nature. Instead, ‘landscape’ is 

defined – regardless of scale – as the ’template’ on which spatial patterns 

influence ecological processes. Not humans but rather the respective species 

being studied is the point of reference for what constitutes a landscape.

• „Topological ecology at the landscape level of biological organisation“: On 

the basis of ecological hierarchy theory, it is presupposed that nature is 

working at multiple scales and has different levels of organisation which are 

part of a rate-structured, nested hierarchy. Specifically, it is claimed that above 

the ecosystem level a landscape level exists which is generated and identifiable 

by high interaction intensity between ecosystems, a specific interaction 

frequency and, typically, a corresponding spatial scale. Landscape ecology is 

defined as ecology that focuses on the influence exerted by spatial and 

temporal patterns on the organisation of, and interaction among, functionally 

integrated multispecies ecosystems.
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• “Analysis of social-ecological systems using the natural and social sciences and 

humanities“: Landscape ecology is defined as an interdisciplinary super-science that 

explores the relationship between human societies and their specific environment, 

making use of not only various natural sciences but also social sciences and 

humanities. This conception is grounded in the assumption that social systems are 

linked to their specific ambient ecological system in such a way that both systems 

together form a co-evolutionary, self-organising unity called ‘landscape’. Societies’ 

cultural, social and economic dimensions are regarded as an integral part of the 

global ecological hierarchy and landscapes are claimed to be the manifest systems of 

the ‘Total Human Ecosystem’ (Naveh) which encompasses both the physical 

(‘geospheric’) and mental (‘noospheric’) spheres.

• “Ecology guided by cultural meanings of lifeworldly landscapes“: Landscape 

ecology is defined as ecology that is guided by an external aim, namely, to maintain 

and develop lifeworldly landscapes. It provides the ecological knowledge necessary 

to achieve these goals. It investigates how to sustain and develop those populations 

and ecosystems which (i) are the material ‘vehicles’ of lifeworldly, aesthetic and 

symbolic landscapes and, at the same time, (ii) meet societies’ functional 

requirements, including provisioning, regulating and supporting ecosystem services. 

Thus landscape ecology is concerned mainly with the populations and ecosystems 

which have resulted from traditional, regionally specific forms of land use.
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