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FOREWORD

India is endowed with a wide variety of climate, ecological regions, land and water resources.
However, with barely 2.4% of the total land area of the world, our country has to be support 16.7% of the total
human population and about 18% of the total livestock population of the world. This has put enormous
pressure on our natural resources. Ecosystems are highly complex systems relating to a number of factors
-both biotic and abiotic - governing them. Natural ecosystems by and large have a high resilience for stability
and regeneration. However, continued interference and relentless pressures on utilisation of resources leads
to an upset of this balance. If these issues are not effectively and adequately addressed in a holistic manner,
they can lead to major environmental problems such as depletion of vegetative cover, increase in soil ero-
sion, decline in water table, and loss of biodiversity all of which directly impact our very survival. Thus,
measures for conservation of soil and other natural resources, watershed development and efficient water
management are the key to sustainable development of the country. The socio-ecomonic aspects of human
activities form an important dimension to the issue of conservation and protection of natural resources. The
measures should not only include rehabilitation of degraded lands but to also ensure that the living condi-

tions of the local communities are improved.

The Government of India has created the enabling constitutional, legal, policy and programme
framework for addressing these issues right from the inception of the First Five-year Plan. Over the last
decade or so, a large number of new initiatives were taken to strengthen the policy and progarmmes in the
relevant sectors which include agriculture, environment and forests, rural development, social welfare, pov-
erty alleviation and women'’s upliftment and empowerment. These include initiatives for addressing food
production, preventing and reversing land degradation as also the associated issues of human development,

which are inextricably interlinked with sustainable development of the country.

A major part of the country’s geographical area is in the ‘drylands’. While our country has been endowed

with plentiful rainfall, it is for a small period and in high intensity. Water being central to existence of life, the
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importance of water for sustenance of life is becoming increasingly realised across the country. Water
scarcity is a major problem both in urban and rural areas. Unless intense activities for its collection, storage,
conservation, and regeneration are taken in tandem, it can lead to major environmental and socio-economic
problems in the coming decades. Recognising the importance the Government has adopted Integrated
Watershed Programme incorporating these components in various programmes using the watershed as an
ecological unit. The ‘Common Approach to Watershed Programmes of the country”, is being implemented
through the relevant Ministries of Agriculture, Rural Development, Environment and Forests and other rel-

evant institutions.

The Government also took the necessary steps to amend the Constitution of India to provide the necessary
base for decentralised governance involving the local communities. The Watershed Programme of the
country has been based central to this concept. The Government has prepared long-term perspective plans,
which envisage continued process of decentralisation and further integration of the various schemes and
programmes using the watershed approach. The Ministry of Environment and Forests has also prepared a
long-term perspective plan for the afforestation of the forest land in the country in a sustainable manner
through the National Forestry Action Programme. Thus, combating desertification is an important aspect of
our national plans and priorities. However, despite our on-going and future efforts, it is expected that there
would be large gaps between what is achieved and what is yet to be addressed in the context of sustainable

development. Financial constraint is a major impeding factor in achieving the desired objectives and goals.

The United Nations Convention to Combat Desertification is an important Convention which focuses on
these issues in a global dimension involving national and international communities. The Convention also
recognises the urgent need to facilitate the implementation of national plans and priorities through effective
international co-operation. The India-National Action Programme for combating desertification has been
prepared in the context of the UNCCD, for all the relevant stakeholders, both at national and international
level, to take appropriate action in addressing the problems of desertification for achieving sustainable

development.
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PREFACE

Desertification is a complex phenomena resulting from factors of physical, biological, socio-economic,
cultural and political nature. Desertification is not confined to the desert areas or to the arid region, but
relates to land degradation in about two-thirds of our country’s geographical area falling within the arid, semi-
arid and dry sub-humid regions. Land degradation has a direct impact on land and other natural resources
which results in reduced in reduced agricultural productivity, loss of bio-diversity and vegetative cover, de-
cline in groundwater and availability of water in the affected regions. All these lead to a decline in the quality
of life, eventually affecting the socio-economic status of the region. A major part of our country is degraded
in some form or other. In some regions, problems of land degradation have reached serious proportions

threatening the very existence of the people.

As our country moves further in the path of economic reforms for development, it is therefore impor-
tant that, issues of environmental protection are given high priority and the negative consequences of envi-
ronmental degradation are considered and addressed effectively for the sustainable development of our
country. The planners, policy and decision makers and persons in political field have a major responsibility
in discharging their functions keeping in view the complex but definite interrelationship between environmen-

tal conservation, human development and sustainable development.

The United Nations Convention to Combat Desertification (UNCCD) was adopted on 17" June 1994.
The Convention stresses the need for integrated efforts and long-term strategies on cross-sectoral issues
such as environmental conservation, agricultural productivity, sustainable energy and fodder production and
use, efficient management of land, water and other natural resources, developmental activities for the local
communities to improve their living standards. Thus the UNCCD provides a platform for addressing these

issues not only in the national but also in the global context.
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India became a signatory to the UNCCD on 14" October 1994 and it came into effect on 17" March
1997. One of the obligations of all developing country Parties to the Convention, including India, is to prepare
the National Action Programme to Combat Desertification and to mitigate the effects of drought. The
Ministry of Environment and Forests, as the National Focal Point for the implementation of the Convention,
initiated the process of preparation of National Action Programme through the setting up of a High-Level
Inter-Sectoral National Steering Committee (NSC) in July 1999. The NSC decided to constitute four Working
Groups (WG) on various issues relevant to desertification. These are: WG#1- Desertification Monitoring and
Assessment, WG#2- Sustainable Land Use Practices for Combating Desertification, WG# 3 - Local Area

Development Programme, and WG# 4 - Policy and Institutional Issues.

The National Action Programme was formulated through a wide cross-sectoral consultative process
involving a large number of Ministries, Departments and organisations at the Central and State levels.
NGOs and grass roots level organisations were also consulted for their views and specific suggestions at
various stages of the programme formulation. In addition, the formulation of National Action Programme was
discussed with the international community — developed and developing countries, donors, international

organisations and agencies.

The Report of the National Action Programme to Combat Desertification in the country comprises
two-volumes. Volume-I-Status of Desertification in the Country provides an overview of the status of natural
resources in the country, the status and impacts of desertification, the large number of measures under
implementation, and in particular, the recent initiatives taken for combating desertification. Volume-II - is the
National Action Programme for Combating Desertification in the Country, which is the perspective plan of
action building upon the existing national efforts and priorities. The programme recognises the massive
investment required to address the issues in a holistic manner on a long-term basis and the required
financial and technical support and capacity building of the stakeholders for implementation of various
activities thereunder. The National Action Programme seeks the support from the international community
for funding a major part of the investment required for the formulation and implementation of specific activities
envisaged under the Programme. We hope that the implementation of the National Action Programme will

benefit all stakeholders to the Convention in combating desertification.
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OVERVIEW OF THE REPORT

The Report contains 11 Chapters. These are:

Chapter

Issues Presented

Chapter 1: Introduction

Chapter 2: Status of Drylands
and Desertification in the World

Chapter 3: India- General Profile,
Land Use Classification and
Land Use Pattern

Chapter 4: Desertification Monitoring
and Assessment

Chapter 5: Factors, Processes and
Impacts of Desertification in India

Chapter 6: Measures to Combat
Desertification & Drought Mitigation
In India

Chapter 7: New initiatives

Chapter 8: Other Activities under
the UNCCD and their Inter-Linkages
with NAP-India

Chapter 9: Issues & Recommendations

Chapter 10: Formulation of National
Action Programme

Chapter 11: Conclusions

The chapter gives a brief outline of the genesis of the UNCCD. It explains the
term “drylands’ and ‘desertification’ , the objectives of the Convention and the
specific obligations of the various Parties to the Convention.

This chapter gives an overview of the dryland regions and status
of desertification in the world, and in Asia.

This Chapter gives a general profile of India -physical, natural resources,
socio-economic status. Land and land use classification, land use
pattern and land use changes.

Provides an overview of various assessments and surveys carried out on
status of land degradation in the country. Also has a sub-section on drought
and use of early warning systems for drought mitigation.

This chapter provides an account of the various factors
and processes of desertification in India and their impacts.

This chapter gives a detailed account of the various polices, strategies, plans
and programmes in the country for combating desertification in the country.
The Chapter also provides a detailed account of the various technologies
available in the country for combating desertification. The has been broadly
categorised into: (i) technologies for conservation of natural resources, (ii) for
controlling land degradation and land reclamation and (jii) technologies specifi-
cally for drought mitigation. A separate section on use of traditional technolo-
gies is also presented.

This chapter gives an overview of the new initiatives taken by the Government
during the past decade for natural resource conservation and combating
desertification.

This chapter explains the activities under the Convention. It also provides an
overview of the various regional, sub-regional action programmes under the
Convention. A section on the funding mechanisms available under the Con-
vention is also presented.

This chapter explains the gaps and constraints in the on-going efforts and
makes recommendations on important issues relating to combating desertification
in the country.

Using the issues presented in the earlier chapters, this chapter proposes
options for formulation of National Action Programme

Brief Conclusions
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Chapter 1 Introduction

Chapter 1

Introduction

Highlights of Chapter 1

This chapter introduces the genesis of the UNCCD. The Chapter also explains in brief, the general provisions
and obligations and those specific to different regions in the world. Those provisions and obligations relevant
to our country, as an affected developing country Party in Asia, have been described in detail. The other important
issue is the approach recommended by CCD for combating desertification in a sustainable manner.

1.1. Genesis of the CCD

Desertification has long been recognised as a major environmental problem affecting the living conditions of
the people in the affected regions in many countries of the world. In 1977, a United Nations Conference on
Desertification (UNCOD) was convened in Nairobi, Kenya to produce an effective, comprehensive and co-
ordinated programme for addressing the problem of land degradation. UNCOD was an outcome of extensive
studies and consultations undertaken at the global, regional and local level involving scientist, policy and
decision makers and experts from R&D institutions and other organisations from all over the world (UNEP,
1991). The UNCOD recommended the United Nations Plan of Action to Combat Desertification (PACD).
However, the implementation of PACD was severely hampered by limited resources. Assessments made in
1984, 1987 and 1989 by UNEP indicated that desertification continued to spread. The UN Commission for
Sustainable Development Report 1988 observed that desertification had become one of the most serious
environmental and socio-economic problems of the world. The various assessments by UNEP continued to
point out that desertification results from complex interactions among physical, chemical, biological, socio-
economic and political problems that were local, national and global in nature.

In 1992, UNEP produced a World Atlas of Desertification (UNEP 1992 b). The studies indicated that over
the preceding 20 years, the problem of land degradation had continued to worsen. In the past, drylands
recovered easily following long droughts and dry periods. Under modern conditions, however, they tend to
lose their biological and economic productivity quickly unless they are managed in a sustainable manner.
The studies further indicated that over-cultivation, overgrazing, deforestation, and poor irrigation practices
are degrading drylands in every continent. The major factors for this are population (human and livestock)
pressures, inappropriate land use and agricultural practices, social conflicts and drought. Desertification
was recognised as a major global concern affecting over 250 million people directly and with over one billion
(more than one-fifth of the world’s population) at risk, changing the traditional lifestyle, culture and composi-
tion of the rural societies.
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The UN Conference on Environment and Development (UNCED) (also known as the Earth Summit) held in
Rio de Janeiro, Brazil in June 1992 provided a platform for addressing a number of major global environmen-
tal concerns such as climate change, biodiversity, deforestation. The Rio Summit also highlighted the
problem of desertification and recommended that the United Nations General Assembly establish an Inter-
governmental Negotiating Committee (INCD) to prepare a Convention to Combat Desertification in those
countries experiencing serious drought and/or desertification, particularly in Africa. The Committee was
established in early 1993. It held five preparatory sessions before adopting the Convention on 17" June 1994
in Paris. The Convention was opened for signature on 14-15 October 1994. The Convention entered into
force on 26" December 1996, 90 days after 50 countries had ratified it. As on 10" December 2000, 172
countries have acceded/ratified the Convention (Annex.1: Status of Ratification of the UNCCD).

India was an active member of the INCD process and became a signatory on 14" October 1994 (the day it
was opened for signature). India ratified the Convention on 17" December 1996 and it came into force in our
country with effect from 17" March 1997 (90 days after the date of ratification). Agenda 21, which was also
an outcome of the Rio Summit, provides a blueprint of the line of action on various issues relating to
sustainable development in the 215 century. Agenda 21 contains 40 Chapters of which Chapter 12 is on
desertification, which addresses the global scope of the problem. A summary of the genesis of the CCD
process is given in Fig.1.1.

1.2. Definition of Desertification in the UNCCD

The term ‘desertification’ was employed in 1949 by the French forester Aubreville, who used the term to refer
to the displacement of tropical rainforest by secondary savannah and scrub in those parts of Africa where
forest was being cleared and burned to provide land for cultivation (WMO-UNEP, 1996). Auberville concluded
that the process was especially active in the sub-humid tropics of Africa and was akin to the creation of
deserts in the formerly forested areas. The extent of accelerated soil erosion induced by indiscriminate
felling and burning of forest and woodland in Africa and changes in the soil-water budget and hydrological
cycle were understood as some of the factors leading to land degradation. There was also a growing recog-
nition of the part played by human activities and climate changes such as prolonged or frequent droughts
aggravating land degradation. This led to formally defining desertificationas  “land degradation in

arid, semi-arid, and dry sub-humid areas resulting from various factors, including climatic varia-

tions and human activities” (UNCED, 1992)* , which is used as the basis of the UNCCD

Aridity of a region is categorised by the ratio of P = Mean Annual Precipitation to PE = Mean Annual
Potential Evapotranspiration, using modified Thornthwaite formula. As per this, the aridity zones are classi-
fied as givenin Table:1.1.

*UNCED (1992): Earth Summit Agenda 21: Programme of Action for Sustainable Development. New York: UN Department
of Public Information quoted in WMO-UNEP, 1996.
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Table 1.1: Classification of the Regions on the basis of aridity index

Climate Zone P/PE ratio % of world covered
Hyper-arid <0.05 7.5
Arid 0.05-0.20 12.5
Semi-arid 0.21-0.50 17.5
Dry sub-humid 0.51-0.65 9.9
Humid > 0.65 39.2
Cold > 0.65 13.6

Source of Inf.. WMO-UNEP Report (1996): Interactions of Desertification and Climate

The “drylands” are defined as those regions where the ratio of the mean annual precipitation to the mean
annual evapotranspiration is in the range of 0.05-0.65. It is important to note that the CCD considers arid,
semi-arid and dry sub-humid regions as dryland, but excludes the hyper-arid region , where the P/PE ratio
is less than 0.05, from the ambit of the Convention. The Convention also excludes the moist sub-humid,
humid and perhumid zones _ of various regions in the world.

1.3. Convention to Combat Desertification

The Convention document is broadly divided into six main Parts and with four Annexes (Annex-2). These
broadly deal with items (l) Introduction- giving the definition of terms of Objectives and Principles, (1) General
Provisions including Obligations, (l1I) Action Programmes, Scientific & Technical Co-operation and Support-
ing Measures, (IV) Institutions of the CCD, (V) Procedures, and (VI) Final Provisions. There are four Regional
Implementation Annexes - (1) Africa, (ii) Asia, (iii) Latin America & Caribbean, and (iv) Northern Mediterra-
nean. Each of these Annex give details of scope, purpose, obligations and procedures for implementation of
the Convention.

1.4 Objectives of the Convention

The mostimportant objective of the Convention is to combat desertification occurring in the dryland regions
of the world and to mitigate the effects of drought. Desertification is due to complex interactions among
physical, biological, social, cultural and economic factors. Desertification impacts the economic growth of
not only the affected region, but also the countries as a whole, their social and economic development.
Desertification and drought affect the sustainable development through their interrelationships with impor-
tant social problems such as poverty, poor health and nutrition, lack of food security, and those arising from
these such as migration, social conflicts and unrest. The Convention emphasises the need to address these
in an integrated manner.
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Box. 1.1. Other Definitions in the CCD

“Land” means the terrestrial bio-productive system that comprises soil, vegetation, other biota, and the eco-
logical and hydrological processes that operate within the system.

“Land degradation” means reduction or loss in arid, semi-arid and dry sub-humid areas of the biological or
economic productivity and complexity of rainfed cropland, irrigated cropland, or range, pasture, forest and
woodlands resulting from landuses or from a process or combination of processes, including processes
arising from human activities and habitation patterns such as:

(i) soil erosion caused by wind and/or water;

(i) deterioration of the physical, chemical and biological or economic properties of the soil;

(iii) long-term loss of natural vegetation.

“Dryland” refers to the arid (excluding the polar and sub-polar regions), semi-arid and dry sub-humid areas in
which the annual precipitation to potential evapotranspiration falls within the range from 0.05 to 0.65.

“Combating desertification” includes activities which are part of the integrated development of land in arid,
semi-arid, and dry sub-humid areas for sustainable development which are aimed at:

(i) prevention and/or reduction of land degradation;

(i) rehabilitation of partly degraded land; and

(iii) reclamation of desertified land.

“Drought” means the naturally occurring phenomenon that exists when precipitation has been significantly
below normal recorded levels, causing serious hydrological imbalances that adversely affect land resource

production systems.

1.5 Obligations under the Convention

Under the Convention, the most important obligation of the affected developing country Parties is to prepare
a National Action Programme to combat desertification and mitigate the effects of drought.

Box. 1.2. Partll - Article 5 of the UNCCD: Obligations of the Affected Developing Country Parties

- Give due priority to combating desertification and mitigating the effects of drought.

- Establish strategies and priorities within the framework of sustainable development.

- Address underlying causes of desertification and particularly to the socio-economic factors contributing to
the desertification process.

- Promote awareness and facilitate the participation of local populations, particularly the women and youth,
non-governmental organisations, in efforts to combat desertification and mitigate the effects of drought.

- Provide an enabling environment by strengthening the relevant existing legislation, enacting new laws,
where they do not exist, and establish long-term policies and action programmes.

Part Ill Section 1, Articles 9 & 10 National Action Programmes

All affected developing country Parties shall prepare a National Action Programme, utilising and building to the
extent possible, on existing relevant plans and programmes and sub-regional and regional action programmes,
as the central element of strategy to combat desertification and drought.
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Finalisation of NAP &
Presentation to COP-5

5t Conference of the Parties (COP-5) to the CCD
(Geneva Switzerland)

Presentation of the
National Report 4™ Conference of the Parties (COP-4) to the CCD

(Bonn, Germany)

Reports of Working Groups
Draft NAP

High-Power Inter-sectoral
National Steering Committee
constituted

3 Conference of the Parties (COP-3) to the CCD (Recife, Brazil)

2" Conference of the Parties (COP-2) to the CCD (Dakar, Senegal)
Comes into force in India
on 17" March 1997 1997 1st Conference of the Parties (COP-1) to the CCD (Rome, Italy)

1997 Interim Secretariat of the CCD established at Geneva, Switzerland

Signed by India on 14" Oct. CCD enters into force on 26 ™ December 1996
1994
Convention to Combat Desertification adopted in Paris on 17 th
June, 1994

1994 INCD Process continued to 5 sessions
India an active
participant in the
INCD process 1993 First of the Five INCD Sessions
1992 Elaboration of Desertification Convention in Chapter 12 of Agenda 21
India party to decisions €4————
1992 UN Conference on Environment & Development (UNCED, Rio)
1991 Common African Platform
1991 Sudano-Sahelian Platform
1978 UNSO'’s geographical scope extended to 22 countries
1977 UN Conference on Desertification and Plan of Action (UNCOD)
1973 United Nations establishes the United Nations Office to

Combat Desertification and Drought (UNSO) at Sahel, Africa

Pre-1973 Desertification begins to emerge as a major global environmental
issue

Fig: 1 GENESIS OF THE CCD
Modified from UNDP(1998) - UNDP Programme Activity Report-1995-1998.
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The NAP envisaged in Article 10 of the CCD needs to be prepared and amended from time to time keeping

in mind:

()] the basic approach and existing relevant successful plans and programmes referred to in Article 9,
and support measures referred to in Article 13.

(i)  the objective of the CCD and the long-term integrated strategies referred to in Article 2.

(i)  the principal referred to in clause (a) of Article 3.

(v) the obligations of the Government of India under Article 4.1, 4.2 (a), 4.2 (c), 4.2 (g), 5, 11, 12 and 14.

(V)  therelationship of the CCD with the Convention on Climate Change and the Convention on Biological
Diversity referred to in Article 8.

(viy the framework referred to in Article 3 of the Asia Annex.

(vi) the matters listed in Article 4 of the Asia Annex.

The obligations of the developed country Parties include actively support the effects of affected developing
country Parties to combat desertification and drought.

Box. 1.3. Part Il - Article 6: Obligations of Developed Country Parties

Providing substantial financial resources.
Promote the mobilisation of new and additional funding.
Promote and facilitate to appropriate technology and know-how.

These include providing substantial financial resources, promote the mobilisation of new and additional
funding, and promote and facilitate to appropriate technology and know-how. It is important to note that as
per Article 9 of Annex-4 of the CCD, the affected Developed Country Parties are not eligible for support under
the Convention.

1.6 CCD Approach for Preparation of a National Action Programme

The overall emphasis in the NAP is on integrated development programmes in the affected areas (Article
4.2., Asia Annex), and an iterative system of formulation and implementation of specific practical measures
suggested in Articles 10.2 (f) and 13.1 (c). Most importantly, NAP preparation should be preceded by a
survey of the state of the environment in the affected areas to assess the causes and consequences of
desertification in specific areas and to determine priority areas for action (Article 4.1 (c), Asia Annex), and
should take into account the assessments based upon systematic observations referred to in Article 16 and
evaluations referred to in Article 4.1 (f), Asia Annex.

The NAP is also expected to spell out its linkages with resource-users, grassroots level organisations
(NGOS, CBOs and VAs) working at community level, policy and decision makers at various levels, pro-
grammes of co-operation with other Governments, international organisations and donor agencies, synergies
amongst the various Rio Conventions and recommend a plan of action for addressing the problems of land
degradation in the dryland regions of the country. The Convention attempts to integrate all the elements
relating to land resources, landuse and land degradation. It calls for effective action of people at all levels,
particularly the local people - the landusers, including civil society. It pays particular attention to the active
involvement of rural women and their economic upliftment.
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Therefore, the basic objective of the Convention is to prepare long-term integrated strategies, which are an
integral part of broader national policies and plans for sustainable development. that help in achieving the
objective of conservation and protection of the environment by focusing simultaneously on the most affected
areas, in terms of afforestation, improved productivity of land, conservation and sustainable management of
land and water resources in particular at the community level, leading to improved living conditions. Thus the
Convention addresses issues such as environmental conservation, agricultural productivity, sustainable
energy and fodder production and use, developmental activities for local communities and their rehabilitation
in degraded lands and such other related issues such as health, literacy and social improvement through
employment to improve their living standards.

The NAP is also required to have an in-built system of review, evaluation and documentation of the formula-
tion and implementation of the NAP leading to the discharge of the obligation to report to the Conference of
the Parties to the CCD.

Box. 1.4  CCD Approach to Desertification (Elements of the CCD) which is the basis of NAP

Long-term Integrated strategies with identified priorities of action.

Consider all aspects of the problem — receding water table, loss of agricultural productivity, reduced
vegetation cover, socio-economic losses, social instability, etc.

Integration with other development programmes.

Key role of local communities.

Policy measures to provide an ‘enabling environment’ for such an approach.

Resources required - that available and those still needed to be identified.

This approach is to be followed in the formulation and implementation of the National Action Programme.
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Chapter 2

Status of Drylands and Desertification in the World

Highlights of Chapter 2

Drylands are inhabited by approximately 2 billion people globally accounting for nearly 40% of the world’s population. Asia
has the largest area under drylands, which is home to over 1.3 billion people, i.e. accounting for over three-quarters of the
total population in drylands worldwide. Asia amongst all regions in the world is the most affected - both in terms of area
affected and the population threatened or at risk due to desertification. Even within the Asian Region, land degradation in
India is of concern both in terms of per capita availability of arable land and natural resources such as forestry, which is one
of the lowest in the world. This poses great challenge to our country in terms of meeting the food-fuel-fodder requirements

in the coming decades.

2.1. World

Drylands are inhabited by approximately 2 billion people globally accounting for nearly 40% of the world’s
population. Approximately 54 million sq.km or 40% of the land area can be classified as drylands. Regions-
wise, Africa is relatively driest of the continents. Even in South America, known for its rainforests, about a
third of the land is in dry zones. Asia also contains substantial drylands, with 39% of its total land mass
mostly of the arid, semi-arid categories found in Central Asia and Western China. The largest number of
population is concentrated in the drylands with Asia having the highest - 42% of its total population, i., about
1.5 billion people living in the drylands, Africa has 41%, and South America has 30%. These inhabit mainly
the semi-arid and sub-humid regions. Thus, countries with high proportion of their population in the drylands
should also be at risk to dryland degradation. Some of the world’s largest cities lie within the dry zones -
Beijing, Cairo, Lima, Dakar. The hyper-arid region, which are excluded from the drylands, account for 9.9%
of the global land area (Tables 2.1 & 2.2).

2.1.1. Extentand Distribution of Drylands

Table 2.3: Extent and Distribution of Susceptible Drylands, by continent. (UNEP, 1992a)

Region Area (mha) Percentage of Total
Africa 1,286 43

Asia 1,672 39

Australia 663 >75

Europe 300 31

N.America 732 33

S.America 516 29

World Total 5,169 40

10
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Table 2.1: EXTENT OF DRYLANDS IN DIFFERENT CONTINENTS OF THE WORLD (area numbers are in thousands of square km)

CONTINENT HYPER- % ARID % SEMI- % DRY % TOTAL DRYLANDS MOIST % COLD % GRAND

ARID ARID SUB- (ARID + SEMI-ARID SUB-HUMID TOTAL
HUMID +DRY SUB-HUMID) +HUMID

Africa 8,099 27 5,052 17 5,073 17 2,808 9 12,933 9,171 30 0 0 30,203

Americas & 268 1 1,201 3 7,113 17 4,556 11 12,870 16,926 41 11,577 28 41,641

Caribbean

Asia 2,744 6 6,164 13 7,649 16 4,558 9 18,371 14,997 31 12,082 25 48,223

Australia & 0 0 3,488 39 3,532 39 996 1 8,016 1,019 1 0 0 9,035

Oceania

Europe 0 0 5 0 373 7 961 17 1339 4,059 71 289 5 5,687

World Total 11,110 8 15,910f 12 23,740 18 13,879 10 53,529 46,512 34 23,948 18 134,789

Table 2.2: EXTENT OF DRYLANDS IN DIFFERENT CONTINENTS OF THE WORLD (Population numbers are in thousands)

CONTINENT HYPER- % | ARID % | SEMI- % DRY % TOTAL DRYLANDS MOIST % COLD % GRAND
ARID ARID SUB- (ARID + SEMI-ARID SUB-HUMID TOTAL

HUMID +DRY SUB-HUMID) +HUMID

Africa 58,068 9 40,503 |6 117,649 18 109,370 17 267,522 326,129 50 0 0 651,719

Americas & 4,387 1 19,081 |3 100,753 14 581,201 8 701,035 510,820 73 10,359 1 703,520

Caribbean

Asia 29,506 1 161,554 | 5 625,411 18 657,899 19 1,444,864 1,942,210 56 29,902 1 3,446,483

Australia &

Oceania 0 0 275 1 1,342 5 5,318 19 6935 20,447 75 0 0 27,380

Europe 0 0 629 6 28,716 5 115,216 20 144,561 417,026 74 8,573 2 566,161

World Total 91,961 2 222,042 | 4 873,871 16 1,469,004 17 2,564,914 3,216,632 60 49,834 1 |5,395,263

Source of Inf: UNDP/UNSO - An Assessment of Population Levels in the World's Drylands.

PLOM Y} Uj uoIedYIIESad % SPUBIAIQ JO SnielS Z Jaideyd
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Socio-economic factors and political considerations play a very significant role in land degradation occurring
in the various regions of the world. However, population levels can trigger or intensify land degradation, all
other factors and assumptions being equal. This assumption is based on the existence of an inherent
carrying capacity for a given land type with a given land use.

2.1.2. LINKAGE BETWEEN DESERTIFICATION AND POVERTY IN DRYLANDS OF THE WORLD

According to the 1997 UNDP Human Development report, poverty is worse in drier zones than itis in wetter
zones. For example, for 10 countries of the Sahel Region in Africa, the Human Poverty Index was 25% of the
humid areas and 61% for arid zones. To gain a better understanding of the link between drylands and the
UNDP human development index, which provides a measure of the socio-economic development, UNSO
undertook an analysis of some 90 countries. On that basis, the countries were classified into three clusters:

Cluster 1: Low HDI, PLVD >35%.
Cluster 2: Medium HDI, PLVD>35%
Cluster 3: Others.

Where, HDI = Human Development Index, and PLVD = Productive Land Vulnerable to Desertification.

The classification of the countries based on their vulnerability to degradation and human development is
given in Table 2.4. India falls in Cluster 1 countries with a low Human Development Index (HDI) and with more
than 35% of its productive land vulnerable to desertification (PLVD). China falls in Cluster 2 with a medium

HDI and with greater than 35% PLVD.

Table 2.4: LINK BETWEEN DESERTIFICATION AND POVERTY IN COUNTRIES FROM DIFFERENT REGIONS

Latin America & Europe & Africa Arab States Asia &
Caribbean (GRULAC) CIS Pacific
Argentina (3) Armenia (3) Angola (1) Algeria (2) Afganistan (1)
Barbados (3) Bulgaria (3) Benin (1) Bahrain (2) China (2)
Bolivia (1) Georgia (3) Botswana (2) Djibouti (1) India (1)
Brazil (2) Kazhakstan (2) Burkina Faso (1) Egypt (1) Iran (2)
Chile (3) Kyrgyzstan (3) Cameroon (3) Iraq (2) Mongolia (2)
Colombia (3) Tajikistan (3) Cape Verde (1) Jordan (2) Pakistan (1)
Costa Rica (3) Turkey (2) Central American Republic (3) Kuwait (3) SriLanka (3)
Cuba (3) Turkmenistan 2) Chad (1) Lebanon (2)
Dominican Republic (3) Uzbekistan (2) Cote d' Ivoire (3) Libya (2)
Eucador (3) Eritrea (1) Morocco (2)
El Salvador (3) Ethiopia (1) Oman (2)
Guatemala (3) Gambia (1) Qatar (3)
Haiti (3) Ghana (3) Saudi Arabia (2)
Honduras (3) Guinea (3) Somalia (1)
Jamaica (3) Guinea Bissau (3) Sudan (1)
Mexico (3) Kenya (1) Syria (2)
Nicaragua (3) Lesotho (1) Tunisia (2)
Panama (3) Madagascar (3) U.A.Emirates (2)
Paraguay (2) Malawi (1) Yemen (1)
Peru (3) Mali (1)
Venezuela (3) Mauritania (1)

Mozambique (1)

Namibia (1)

Niger (1)

Nigeria (1)

Senegal (1)

South Africa (2)

12
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Swaziland (1)
Tanzania (1)
Togo (3)
Uganda (3)Z
Zambia (1)
Zimbabwe (1)

Source: UNDP: Programme Activity Report 1995-1998.
Cluster 1:Low HDI, PLVD >35%, Cluster 2:Medium HDI, PLVD>35%, Cluster 3: Others.

Where, HDI-Human Development Index, PLVD-Productive Land Vulnerable to Desertification

According to the UNDP Human Development Report 2001, India is ranked 115 amongst 162 nations evaluated
in terms of human development (Table 2.5). Even within the Asian region, countries such as Sri Lanka
(ranked 81), Thailand (66), Malaysia (56) are ahead in terms of socio-economic and human development.

Ranking of other countries in the South Asian sub-region include Pakistan (127), Bhutan (130), Nepal (129),
and Bangladesh (132).

2.1.3. LANDUSE IN DIFFERENT DRYLAND REGIONS OF THE WORLD

A comprehensive survey (UNEP, 1992a?) indicated that the dominant forms of land use and land cover in
drylands are irrigated and rainfed agriculture and rangelands, with forest and woodland occupying upto a
quarter of all drylands. The survey concluded that 73% of the rangelands, 47% of the rainfed croplands and
30% of the irrigated areas showed some degree of desertification Table 2.6). It may however be mentioned
that global assessments of this nature can vary from survey to survey based on the criteria used.

Table 2.6: Dominant Types of Human Land Use (in mha) in the Susceptible Drylands (UNEP, 1992a)

Region Irrigated Rainfed Rangelands Total
Croplands Croplands
Africa 10,424 79,822 1,342,345 1,432,591
Asia 92,021 218,174 1,571,240 1,881,435
Australia 1,870 42,120 657,223 701,213
Europe 11,898 22,106 111,570 145,574
N.America 20,867 74,199 483,141 578,207
S.America 8,415 21,346 380,901 410,662
World Total 145,495 457,767 4,556,420 5,159,682
2.2 Asia

2.2.1 Extentof Desertification: Preliminary results of UNDP/UNSO carried out with the support of the
World Resources Institute (WRI), indicate that Asia has the largest area under drylands and is home to over
1.3 billion people, over three-quarters of the total population in drylands worldwide. For most of these
people, the natural resource base constitutes the primary source of livelihood. Also, the density of the
population in the drylands of Asia is 3.7-4.0 times higher than in Africa and Latin America and the Caribbean
respectively. Asia has 1949 million hectares of drylands, which is 46% of the continent’s and 32% of the

1 Status of desertification and implementation of the United Nations Plan of Action to Combat Desertification. Report of the
Executive Director, Nairobi: United Nations Environment Programme.
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Table 2.5: Human Development Status of some Selected Countries from Different Regions in the World in Comparison to India

Human Development United Japan | Argentina | Brazil | China India Pakistan Bangla- World High Medium | Low

Parameters States desh Average Human | Human Human
Dev. Dev. Dev.

Life Expectancy at birth (years) | 76.8 80.8 73.2 67.5 70.2 62.9 64.4 59.6 66.7 77.3 66.8 52.6

1999)

Adult literacy rate

(% age 15 & above) 1999 99.0 99.0 96.7 84.9 835 56.5 45.0 40.8 78.8 98.5 76.9 48.8

Population with access to 79.0 83.0 75.0 88 88 97 27.0

improved water sources (1999)

With access to essential drugs

(%) 1999 100 100 70 40 85 35 65 65

With accessto (%) adequate

sanitation (1999) 85 72 38 31 61 53

Total Population (millions) (1999) | 280.4 126.8 36.6 168.2 | 1264.8 992.7 | 137.6 134.6

Expected Popln. (2015) In

Millions 3215 1275 | 435 201.4 | 1410.2 1230.5| 204.3 183.2

Annual Pop. Growth Rate

(%) 1975-1999 10 0.5 14 18 38 20 28 24 16 0.7 17 27

(%) 1998-2015 0.8 0.0 11 11 25 1.3 25 1.9 12 04 1.0 25

Female Adult literacy

(% age 15 & above) (1999) — — 96.7 84.9 755 44.5 30.0 29.3 — — 69.7 38.9

Total Fertility Rate (TFR)

(No./Female) (1995-2000) 20 15 26 23 18 33 5.5 3.8 28 17 26 5.6

Infant Mortality Rate

(per 1000 live births) (1998) 7 4 19 34 33 70 84 58 56 7 46 99

Public Education Exp. As %

of total Govt. Exp(1995-97) 144 9.9 126 — 12.2 11.6 7.1 138 — — — —

GDP per capita (US$), 1999 31,872 24,898 | 12,277 7037 | 3617 2248 1834 14830 6,980 23,410 3850 1200

Overall ranking in Human Dev.

Index (HDI) $ 6 9 34 69 87 115 127 132 — —

Gender-related Development

Index (GDI) 4 9 33 64 76 105 n7 121

Human Poverty Index (HPI)

in Developing Countries 18 24 55 65 73 — — — —

Expl. Note: U.S, Japan and Argentina are grouped under Category of countries showing high human dev., Brazil, China, & India are grouped with countries showing medium
Human Dev.,Pakistan & Bangladesh are grouped with countries showing low human dev. $ A total of 162 countries were evaluated for this study.

Source: Human Development report, UNDP, 2001
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world’s total surface area. The World Atlas for Desertification, 1992 has indicated 370.4 million hectares to
be degraded. About 35% of the region’s productive land are under severe threat of desertification, resulting
in an enormous loss of productivity. This covers about 35% of all irrigated land, 56% of the rain-fed cropland
and 76% of the rangelands.?

2.2.2 Status of Drylands in Asia: ~ The United Nations Environment Programme (UNEP) has estimated
that desertification affects more than 1,341 mha of productive land in Asia. The Global Assessment of
Human Induced Soil Degradation (GLASOD) assessed that lost productivity through desertification in Asia
is ranked as the worst among the regions in the world. The losses in investment and potential production per
unit in Asia were the greatest compared to other regions. More than 50% of the world’s irrigated lands
affected by waterlogging and salinisation are also found in Asia, touching a large population. China and India
together have the largest number of population living in the drylands and affected by land problems of
desertification. It is estimated that desertification affects about 400 million people directly or indirectly in
China and about 300 million in India (Beijing Report, 1997). Desertification has accelerated in countries such
as China, Mongolia, India, Islamic Republic of Iran, and some of the countries in Central Asia. Other
countries in the region also face a range of land degradation problems such as water and wind erosion,
physical and chemical deterioration of soil as result of complex interplay of socio-economic forces and
human-induced factors such as deforestation, unsustainable agricultural practices and overgrazing. The
extent of desertification in some of the Asian countries is given in Table 2.7.

Table 2.7: Extent of Desertification in Some of the Countries in Asia

COUNTRY TOTAL DEGRADEDAREA T otal Population Cultivated
SURFACE Population Density Area per
AREA (in mha) % (in millions) (No./Sqg.km) Capita
(in mha) (in ha)
China 932 260 27 1150 123 0.08
India* 328 173.6 1012 324 0.18
Kazakhstan 2711 60 16.9 6.2 213
Mongolia 156 41 23 15 0.16
Turkmenistan 48.8 66.5 4.2 8.6 0.35
Uzbekistan 447 59.2 217 485 021
Pakistan 79.6 52 131.6 165 0.16
Syria 185 75 143 77.3 0.42
Jordan 8.9 96 4.2 48 0.1
Islamic Republic 163.6 43 67.2 41 0.27
of Iran

Source: UNCCD, 1998: The Social and Economic Impact of Desertification in Several Asian Countries
* Population Statistics from Census of India 2000-2001 and MOA, 1994.

2 UNEP/GRID 1991
The percentages of degraded area in irrigated and rain-fed croplands and rangelands world-wide are lower than those for Asia:
30,47,and 73 respectively
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2.3 Challenges Ahead

The FAO has estimated that the world food supply requires to be increased in Asia by 75% over the next 30
years to meet the needs of the growing population. This is particularly challenging because the per capita
area of arable land which stood at 0.48 ha in Asia in 1950-1955 is expected to decline to 0.25 ha by 2000.
In the Indian context, the per capita area of arable land has declined far more rapidly over the past 30 years
and is declining further (Table 2.8).

Table 2.8: Decline in Arable Land in the World, in Asia and in India

Per capita area of 1950-55 1981 1992 2000 2025 Source of Inf.

arable land

World 0.32 n.a 0.25 n.a na. M/o Agriculture,GOI

Asia 0.48 n.a n.a 0.25 n.a CCD Report, Beijing1997
India 0.9 0.5 n.a 0.15 0.08 M/o Agriculture,GOI, 1997

n.a - not available

Similarly, the situation in terms of forest resources is also of concern. The per capita availability of forest
land in India is one of the lowest in the world with 0.08 ha against 0.5 ha for developing countries and 0.64
ha for the world. Comparison of Indian situation in relation to Asia and in the world context is given in
Tables 2.9 and 2.10.

Table 2.9 : Per capita of Forest Land in India , Asia-Pacific Region and in the World, as of 1990
is given below:

Country/Region Per Capita Availability Per capita (GNP) (US$)
of Forests (ha)
India 0.08 360
SriLanka 0.11 470
Indonesia 0.64 560
Malaysia 1.02 2330
Fiji 117 1780
Tropical Asia 0.21 475
Total Asia-Pacific 0.17 602
Total Developing Countries 0.50 763
World 0.67 763

Source: FAO (1995) given in NFAP, MOEF, GOI (1999).

Table 2.10: Status of Forests in India in Relation to World.

Details India T ropical Asia  Asia-Pacific Developing World
Region Countries

Growing stock of wood in natural 47 140 125 13 114.0

forests (cu.m /ha)

Biomass in natural forests (t/ha) 93 181 171 169 131.0

avail. vol. of growing stock

Per capita (cu.m) 2.85 28.00 18.90 54.90 71.76

Avail. biomass per capita (t) 5.63 36.27 25.76 81.73 82.37

Source: NFAP, MOEF, GOI, 1999
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Chapter 3

India - General Profile, Land Use Classification and Land Use Pattern

Highlights of Chapter 3

India occupying only 2.4 % of the world’s geographical area, supports about 16.2% of the world’s human population. India
also has only 0.5% of the world’s grazing area but supports 18% of the world’s cattle population. India is endowed with a
variety of soils, climate, biodiversity and ecological regions. About 228 mha (69%) of its geographical area (about 328 mha)
fall within the dryland (arid, semi-arid and dry sub-humid) as per Thornthwaite classification . The Thar Desert lies in the
hot arid region of Western Rajasthan and is one of the most densely populated deserts of the world. The country has been
classified on the basis of agro-climatic, agro-ecological and agro-meteorological zones for the purpose of planning and
implementing various programmes and measures. Agriculture is the major sector of growth of the Indian economy. A large
percent of the population is still dependent on agriculture for its sustenance. Of the total cultivated area of 142 mha, major

part of agriculture in the country is rainfed, extending to over 97 mha and constituting nearly 68% of the net cultivated area.

The Chapter also addresses the various land use patterns and land use changes over 40 years.

3.1 General Topography

India’s mainland comprises four broad geographical areas: the Northern Mountains which has the great
Himalayas, the vast Indo-Gangetic plains, the Southern (Deccan) Penninsula bounded by the Western and
Eastern Ghats, and fourthly, the coastal plains and islands (Census of India, 1991).

(i) Northern Mountains: Corresponding with the Himalayan Zone, alongwith country’s northern boundaries
including the Jammu and Kashmir (J&K), Himachal Pradesh (H.P.), north-west Uttar Pradesh (U.P.), Sikkim,
part of Assam, and the North-Eastern States of Arunachal Pradesh, Nagaland, Manipur, Mizoram, Tripura
and Meghalaya. The Himalayas comprise of mountain ranges which form an indomitable physical barrier as
the world’s biggest and largest mountain range. The Himalayas also contain the cold arid deserts and fertile
valleys.

(ii) The Great Plains: Also known as the Indo-Gangetic plain is formed by the basin of three distinct river
systems - the Indus, the Ganga and the Brahmaputra. The Plains extend from Rajasthan in the West to
Brahmaputra valley in the East. This region covers the entire States of Punjab, Haryana, and the Union
Territory of Chandigarh and Delhi and major parts of U.P., Bihar, West Bengal, and parts of Assam. These
plains comprise one of the world’s greatest stretches of flat and deep alluvium and are among the most
densely populated areas of the world (456 persons per sg.km). The desert region, which contains the Great
Thar desert, extends from the edge of Rann of Kutchh to larger parts of Rajasthan (Western) and lower
regions of Punjab and Haryana.

(iif) The Deccan Penninsula: This zone covers the whole of South India which includes the States of Tamil

Nadu, Karnataka, Andhra Pradesh and Kerala. The Region also covers the State of Madhya Pradesh, and
parts of Bihar, Orissa, Puriliya district of West Bengal. Density of population is 202 persons per km2, The
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Indo-Gangetic plains and the penninsular plateau are separated by mountain and hill ranges known as the
Aravali, Vindhya, Satpura, Ajanta and Maikala ranges.

(iv)The Coastal Plains and Islands: The penninsula is flanked on either side by the Eastern Ghats and the
Western Ghats. On either side of the Ghats outward to the sea lies a coastal strip. The western coastal
plains lie between the Western Ghats and the Arabian sea in the West, whereas the Eastern Coastal Plains
face the Bay of Bengal in the East. This is also a region with very high-density population (349 persons per
km?2).

Table 3.1: Profile of the Main Physio-Geographic Zones in the Country

Physio-Geographic Area Population No. of  Density Urban Population  Villages Population

Zone districts  of Centres (inmillion)  (No.) (in million)
in km? in % in million in % Popln. (No.) in Urban in villages

Centres

Northern 322158 10.5 28.04 3.34

Mountains

The Great Plains 730955 22.2 333.43 394 150 456 1516 74.03 235641 259.4

The Deccan 1525279 49.76 307.49 36.67 158 202 1785 78.13 266892 29.36

Plateau

The Coastal 486635 15.38 169.61 20.23 76 349 1031 58.76 67972 110.84

Plains & Islands

Source: Census of India, 1991

The country’s geographical area of 328 mha covers only 2.4% of the world’s total area, on which 16.7% of
the world’s population and about 18% of the world’s livestock population survive. Of the total area of 328
mha, landuse statistics are available for roughly 305 mha accounting for 93% of the total land area. Of this,
roughly 264 mha of land is available for agriculture, forestry and related purposes. Land use is discussed in
greater detail in sub-section 3.8 and 3.9.

3.2 Climate

India is mainly a tropical country but due to great altitudinal variations, almost all climatic conditions from
hot deserts to cold deserts exist. There are four seasons: (i) winter (December-February), (i) summer
(March-June), (iii) South-west monsoon season (June-September), and (iv) post monsoon season (October-
November). During the post monsoon season, commonly known as winter monsoon, monsoon rains begin
over north India and pass over the Bay of Bengal before reaching the Andamans and the South-east coast.
However, the south-west or the summer monsoon is the main source of rainfall in the country providing 80%
of the precipitation.

3.3.  Natural Resources

3.3.1. Land - Soils: India has a wide range of soils, each type being particular of a specific locality.
Alluvial and black cotton soils are the two most important soil groups for agricultural production. Alluvial
soils cover about 78 mha (about 24%) of the total land and occur in the great Indo-Gangetic Plains, in the
valleys of Narmada and Tapti in Madhya Pradesh and the Cauvery in Tamil Nadu. These soils are considered
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very good for the production of wheat, rice other cereals, pulses, oil seeds, potato, sugarcane, etc. The
black cotton soils cover about 51.8 mha.and are found in the States of Mahrashtra, Gujarat, Madhya Pradesh,
Karnataka, Andhra Pradesh, Tamil Nadu, Uttar Pradesh and Rajasthan. These are also considered good for
cultivation of cotton, cereals, pulses, oil seeds, citrus fruits, vegetables, etc. In addition, Red soils have
been estimated to occur in 51.8 mha and are primarily found in Tamil Nadu, Karnataka, Kerala, Maharashtra,
Andhra Pradesh, Madhya Pradesh, Bihar and West Bengal. These are most suited for rice, ragi (millet),
tobacco and vegetable cultivation. Laterite and lateritic soils occur in 12.6 mha. These are not considered
good for agriculture. The area of desert soils is about 37 mha. These are also not found suitable for agriculture.

3.3.2. WATER

3.3.2.1 Rainfall: Indiareceives annually about 4000 cubic kilometres of water through precipitation. About
80% of the country’s annual rainfall is mainly form the South-West monsoon season of June to September,
followed by the North-West monsoon in November-December. Most of rainfall is therefore few months in a
year, the country remaining dry for almost the rest of the year. Also, the rainfall is highly variable both
spatially and in quantity among the 35 meteorological sub-divisions, the country has been divided into
(Section 3.8.3). It varies from as low as 100 mm in western Rajasthan to as high as 9000 mm in Meghalaya
in the north-east India. Monsoon rainfall is usually torrential in intensity. This results in tremendous run-of
resulting in soil erosion (Sharma & Paul, 1999).

3.3.2.2. Water Resources: lItis estimated that out of the total precipitation of around 400 million hectares
metres in the country, the surface water availability is about 187 million hectares. Of this only about 50%
can be put to beneficial use because of topographical and other constraints. Of the country’s utilisable water
resources of about 1100 cubic kilometres, surface sources, e.g. rivers account for roughly 60% and groundwater
sources, e.g., wells account for the remaining 40%.

Surface Waters: The country has been divided into 20 river basins- comprising of 12 major river basins,
each having a catchment area exceeding 20,000 sq.km and eight composite river basins (Sharma & Paul,
1999). In addition, other water resources include reservoirs, tanks, ponds and lakes which cover about 7
mha of the surface area of the country. India has 14 major river systems. The rivers may be classified as: (1)
Himalayan Rivers, (ii) peninsular rivers, (iii) coastal rivers and, (iv) rivers of inland drainage basin. Because of
the uneven precipitation, the availability of renewable freshwater varies enormously in different river basins.
The Himalayan rivers are snow-fed and perennial. The peninsular rivers are rainfed and therefore fluctuate in
volume. The coastal rivers are short in length with limited catchment areas. The rivers and tributaries of the
peninsular and coastal rivers are intermittent and non-perennial in nature. The streams of the inland drainage
basins of western Rajasthan are few and with little water holding capacity. Floods and drought affect vast
areas of the country. A third of the country is drought-prone. Floods affect an average area of around 9 million
hectares per year. According to the National Commission on Floods, the area susceptible to floods is
around 40 million hectares.

Groundwater: The groundwater potential varies in different regions of the country. Due to heavy extraction
of groundwater and its limited recharge, the groundwater is getting depleted at a fast rate. This depletion is
particularly marked in most of the dryland regions of States such as Andhra Pradesh, Karnataka, Rajasthan,
Madhya pradesh, Orissa and Maharashtra.
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3.3.3. Forests: Indian forests show greatest variation and range depending upon rainfall, soil topography
and climatic factors. The forests range from tropical rainforests to dry thorn forests and mountain -temperate
forests. There are four major forest types and 16 detailed forest types in the country (Table 3.2). More than
half of the forest area in India is tropical-moist and dry-deciduous types. Forests are both a resource and a
habitat for a rich flora and fauna found in the country. Of the 16 forest types in the country, the tropical
deciduous form the major forest type of India with 38.2 % of the total forest area. Other predominant forest
type is the moist deciduous covering 30.3 % of the forest area of the country.

Box. 3.1. Benefits of Natural Forests

Benefits of Natural Forests Soil protection.
Soil fertility.
Water conservation.
Conservation of flora & fauna.
Micro-climate
Conservation of genetic resources
Use of varieties for genetic breeding and biotechnology.
Integrated watershed management.
Conservation of soil and regeneration of ecosystems as windbreaks and
shelterbelts.

Forestry is an important part of landuse. Land allocation for forestry includes: (I) areas set apart as forestland,
(i) non-forest land (agroforestry, farm woodlots, windbelts, and shelter belts, avenue trees, urban forests/
parks, homestead forests and sacred groves). As per the Forest Resources Assessment of FAO in 1995,
the situation of the natural forests of India is as given in Table 3.3 below.

Table 3.3. State of Natural Forests in India

Area of natural forests : 51.73 mha
Total growing stock in natural forests : 2431.3 million cu.m
Total biomass in natural forests : 4805.7 million tonnes

Source: NFAP, MOEF, GOI, 1999

countless non-wood forest products are removed from the forests annually. At a conservative level of pricing
(Rs.500 per tonne of fuel/fodder), the value of these commaodities is estimated to approximately aggregate to
over Rs. 300,000 million per annum (NFAP, MOEF, 1999).

3.3.4. Biodiversity : Indiaisrich in biodiversity because of its diverse physiography and climatic conditions.
India falls in the confluence of three major bio-geographic realms - the Indo-Malayan, Eurasian and Afro-
Tropical. The country is divided into ten biogeographic zones: (i) Trans-Himalayas, (ii) Himalayas, (iii)
Indian Deserts, (iv) Semi-Arid areas, (v) Western Ghats, (vi) Deccan Penninsula, (vii) Gangetic Plain, (viii)
North-East India, (ix) Island and (x) Coasts. Indiais one of the 12 mega biodiversity countries of the world.
Out of the 18 unique biodiversity ‘hotspots’, which contain about 20% of the world’s flora, two, namely -
north-eastern Himalayas and the Western Ghats are located in India. In order to protect and conserve the
biodiversity, a number of ‘Protected Areas’- in the form of National Parks and Sanctuaries have been set up.
The biogeographic locations of these are given in Table 3.4.
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Table 3.2: Major Forest Types Found in India

Forest Type Sub-Type Area % Occurrence in States/Union Territories

(in mha)

Tropical Tropical Wet 45 5.8 Arunachal Pradesh, Assam, Karnataka, Kerala,
Evergreen Forests Mizoram, Manipur,Nagaland, Tamil Nadu, Sikkim, Anadman &

Nicobar Islands,Goa.

Semi-Ever-Green Forest 1.9 25 Assam, Karnataka, Kerala, Maharashtra, Nagaland, Orissa,
Tamil Nadu, Andaman & Nicobar Islands, & Goa.

Moist Deciduous Forest 233 30.3 | AndhraPradesh, Assam, Bihar, Gujarat, Karnataka, Kerala,
Madhya Pradesh, Maharashtra, Manipur, Meghalaya,
Mizoram, Tripura, Nagaland, Orissa, Tamil Nadu, Uttar
Pradesh, West Bengal, Andaman & Nicobar Islands,
Goa,Dadra & Nagar Haveli.

Littoral Swamp Forest 0.7 0.9 Andhra Pradesh, Gujarat, Maharashtra, Orissa, Tamil Nadu,
West Bengal, Andaman & Nicobar Islands.

Sub-Tropical Dry Deciduous Forest 29.4 38.2 Andhra pradesh, Bihar, Gujarat, Haryana, Himachal
Pradesh, Karnataka, Kerala, Madhya Pradesh, Maharashtra,
J&K, Orissa, Punjab, Rajasthan, Tamil Nadu, Uttar Pradesh.

Thorn Forest 5.2 6.7 Andhra Pradesh, Gujarat, Haryana, Himachal Pradesh,
Madhya Pradesh, Karnataka, Maharashtra, Punjab,
Rajasthan, Tamil Nadu, Uttar Pradesh.

Dry Evergreen Forest 0.1 0.1 Andhra Pradesh, Tamil Nadu.
Subtropical Broadleaved | 0.3 0.4 Assam, Meghalaya.
Hill Forest
Subtropical Pine Forest 3.7 5.0 Arunachal Pradesh, Himachal Pradesh, J&K, Manipur,
Meghlaya, Nagaland, Sikkim, Uttar Pradesh, Haryana,
Punjab.
Subtropical Dry 0.2 0.2 Himachal Pradesh, J&K.
Evergreen Forest
J&K, Montane Wet 16 2.0 Arunachal Pradesh, Karnataka, Manipur, Nagaland,
Himachal Temperate Forest Sikkim, Tamil Nadu.
Pradesh
Himalayan Moist 2.6 34 Himachal Pradesh, J&K, Uttar Pradesh.
Temperate Forest
Himalayan Dry
Temperate Forest 0.2 0.2
Alpine Sub Alpine Forest ]
Moist Alpine Scrub 13.3 43 J&K, Uttar Pradesh.
Dry Alpine Scrub ]

Source: Forest Survey of India (1995) in NFAP, MOEF, GOI, 1999.
In India, forests meet nearly 40% of the energy needs of the country of which more than 80% goes for energy

needs of the rural areas and about 30% of the fodder needs of the cattle population. Itis estimated that about
270 million tonnes of fuelwood, 280 million tonnes of fodder, over 12 million cubic metres of timber and
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Table 3.4: Bio-geographic Zones of Protected Areas in the country

Bio-geographic Zone Number of National Parks Area Area of Bio-geographical

and Sanctuaries (Sq. km.) Zone (%)
Trans-Himalaya 7 17002.5 9.2
Himalayas 67 20890.52 9.92
Deserts 6 16076.08 7.45
Semi-Arid 91 15302.6 2.8
Western Ghats 56 13425.01 10.12
Deccan Peninsula 137 51151.74 3.71
Gangetic Plain 36 7648.92 2.16
Coasts 26 5619.58 6.79
North-East 27 4354.12 254
Islands 103 1529.27 18.54
Total 556 153000

Source: WII, 2000

3.4. Agriculture

Agriculture contributes to 29.93% of India’s GDP. The overall growth of the Indian economy has depended
much on the performance of agriculture. With a share of 2.7% of the world agricultural production, India is
ranked sixth in the world. Major part of agriculture in the country is rainfed, extending to over 87 mha and
constituting nearly 61% of the net cultivated area. The wide variation in rainfall and potential evapo- transpiration
(PE) decides the actual land use and vegetation cover available. Presently a large percentage area of
cultivation growing the coarse cereals (90%), pulses (81%), oil seeds (76%), cotton (65%) and rice (50%)
are rainfed. Agriculture also is the single largest source of employmentin India, even though its contribution
to the national economy has been shrinking over the years (MOA, 1996). In 1990-91, of the total main work
force of an estimated 285.42 million, 64.90% constituted the agricultural workforce.

Expansion of irrigation has played an important role in the development of agriculture and of various States.
The full irrigation potential of the country has been estimated to be 113. 5 mha (revised to 139.5 mha),
comprising 58.5 mha from major and medium schemes, 15 mha from minor irrigation schemes and 40 mha
(revised to 66 mha) from ground water exploitation. India’s irrigation potential has increased from 22.6 mha
in 1951 to about 90 mha at the end of 1995-96. Against this the utilisation of irrigation potential at the end of
1995 was 78.5 mha. Though water is a precious and scarce resource, its application and use efficiencies
have been low. Most irrigation projects are operating at a low efficiency in the range of 30-40%, thereby
losing 60-70% of the irrigation water during conveyance. It is estimated that even after achieving the full
irrigation potential, nearly 50% of the total cultivated area will remain rainfed. Of the net canal irrigated area
of 17 mha, 3.4 mha are estimated to be under varying degrees of water logging and soil salinity (this is
discussed in greater detail under Chapter 5: Sub-Section 5.2, Processes of Desertification).

3.5. Population Demography

3.5.1. Human: The human population estimates® as of March 1, 2001 is 1027 million. The annual compound
growth for human population is estimated to be 1.93. A matter closely related to the problem of environmental
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security in India is the issue of scarcity of natural resources vis-a-vis human carrying capacity. For instance,
arid zone standards, drylands of India have a high population density (in fact the Thar Desert in the Indian
Arid Zone is considered the one of the densest deserts of the world), and the Great Gangetic Plains has an
average of 456 persons per sg.km. The rate of growth of population during the decade 1981-1991 in dryland
region has been 29 percent as against 23 percent for the country (MOEF, 1996). The population of India has
increased from 16.2 % in 1991 to 16.7% of the world’s population in 2001.

Table 3.5: Increase in population from 1951 to 2001 (in million)

1951 1961 1971 1981 1991 20012
Total 361 439 548 683 846 1027
Rural 298 360 439 525
Urban 62 79 244 321

Source: Information upto 1991: Census of India, 1991, for 2001: Provisional Census Report, 2001

Of the total 452 districts in the country as of 1991, 224 districts showed population growth rate higher than
the national average of 23.85% as of 1991. Seven districts in Rajasthan showed very high growth rate of 30-
35%. The State of Uttar Pradesh is the most populated in the country - 166.0 million population as of 2001
and more than doubled from 1951 (54.59 million).

3.5.2. Livestock
Man and livestock have long had a close association since the early history of mankind. The livestock
population in India is one of the highest in the world (Table 3.6):

Year Total Livestock Population* (in ,000) Cattle (in ,000)

1977 369,645 180,140
1982 419,742 192,453
1987 445,286 199,695
1992 470,860 204,584

Source: Agricultural Statistics at a Glance, 2001. Directorate of Economics & Statistics, Min. of Agriculture.
* Total Livestock includes cattle , buffaloes, sheep, goats, horses, pigs, donkeys & mules, camels, yaks, ‘mithuns’

Over the four decades -1951 to 1992, the years for which livestock census are available, the number of
bovine increased substantially viz., 45 per cent. Sheep and goat population were 39 million and 47 million
respectively in 1951 and the same grew to 51 and 115 million respectively in 1992. Thereby increasing by
30% to 144& respectively over the period. The annual growth rate (%) during these two periods for bovine,
sheep and goats were 0.9, 0.64 and 2.20 respectively. The population estimates for total livestock in 1992
was 470 million.

Livestock population and density in the arid region is very high (Table 3.7). The region also has a number of
wild life such as the ‘Chinkara’, Blackbuck, peacocks and the Great Indian Bustard, which is an endangered
bird species.

tand?Census of India, 2001- Provisional Report
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Table 3.7: Estimated Population of Livestock in the Hot Arid region.

LIVESTOCK POPULATION
Camels 1,001,000
Sheep and Goats 155,910,000
Cattle 199,695,000
Horses, Donkeys, & Mules 1,922,000
Yaks -
Elephants

Buffaloes 75,677,000
Others 175,000

Source: ICFRE, 1999

3.5.2.2. Income and employment from Livestock

Livestock is an important source of supplementary income of rural households; a nation wide survey of the
National Council of Applied Economic Research (NCAER) survey indicated that income from livestock
averages 22.5 per cent of total household incomes (MOA, 1996). Livestock in the Indian context, is thus a
major instrument for improving rural employment, particularly rural self-employment. In 1991, 65 per cent of
the total Indian working force of 185 million people was dependent on agriculture; 80 per cent of these
involved in livestock production, either as producers or as workers. The family women carry out some 60
percent of the work related to care and management of live stock in households. The total value of livestock
assetin 1993-94 was Rs.669 billion. This has increased to Rs.1302 billion in 1999-2000 as power the latest
estimates of National Accounts released by the Central Statistical Organisation. The GDP from livestock
sector is around 5-6% over the years and it is 5.5% in 1999-2000 at current prices. The value of output
(excluding draught power) Rs.436 billion, at 1996 price level. The draught output was valued at Rs.22 billion
on fuel equivalent basis. The livestock sector thus represents amongst the lowest capital/output ratios in the
economy while displaying high capacity for labour absorption. The livelihood challenge in the livestock
sector is of improving the productivity of and returns to the labour deployed on it (MOA, 1996). Livestock in
India is characterised by very large numbers and very low productivity, across all species. Yield of milk per
cattle head is poor compared to other countries.

Livestock production in India, is characterised by widely distributed small stock holdings, millions of them,
across the length and breadth of the country, stock holding size averaging from two to three animals per
holding for bovine, except in the nomadic herds of Gujarat and Rajasthan. For goats too this pattern prevails
—holding size increases for goats as part of the nomadic herds in Rajasthan and Gujarat. Sheep are usually
held in large flocks and are seldom found in small holdings — the flock size varies from a few heads to several
hundreds and are localised in specific areas in the state of Gujarat, Rajasthan, Uttar Pradesh, Tamil Nadu,
etc. Rural employment in livestock grew at 4.15 per cent between 1972 and 1982, a growth rate much higher
than of agriculture (1.15) and the entire rural sector (1.75). Since the organisation of livestock production has
largely maintained unchanged, the employment growth is on account of increased output, growing
marketisation, and increased activity level in intermediate processing and value addition.

3.5.2.3. Feed and Fodder for livestock
Livestock production in India is entirely dependent on crop residues and crop by-products. The total supply
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of feed and fodder in 1993 was straw 398 million tons, green fodder 573.50 million tons, and concentrates
41.98 million tons (MOEF 1993 estimates). While estimates of feed and fodder, past, current as well as
future, portray huge deficits (demand-supply gap), the livestock population increased across all species, 40-
300 per cent, and output of the sector tripled or quadrupled, all taking place within the supposedly diminishing
feed and fodder supply base. It is difficult to understand how this happens — either, it is unlikely that the
deficits are of the magnitude portrayed or all the increase in numbers and incremental production have taken
place at the expense of the ecology. However, fodder development continued to remain marginalised even in
the Seventh Plan — despite growing concern over the acute scarcity situation. The devastating effect of the
two-year stretch of severe drought, almost countrywide during the 1985-87 period focused attention on the
need for alternate strategies for feeding the livestock. The Seventh Plan however could not rise above the
usual departmental approach of fodder development schemes, mini kits, etc.

About a third of the total feed intake of the ruminants in India, large and small, is by grazing on common
property resources (CPRs). Overgrazing by herds far larger than what the land can sustain, year after year,
has progressively rendered them marginal or waste lands, grossly eroded - some estimates put annual
erosion of top soil at 6000 million tons - reduction in water points 55 to 92 per cent (MOA,1996), and
changing plant association, making them unsuitable for bovines and fit only for sheep and goats.

3.6  Socio-Economic Development

Though agriculture has been the main occupation of the bulk of the Indian population, the founding fathers of
independent India had visions of the country becoming a prosperous and Modern State and accordingly
established a good industrial base. Since then, India has achieved a good measure of self-sufficiency in the
manufacture of a wide variety of basic and capital goods. However, even as of today, a large percentage of
the population in the country is dependent upon subsistence economy.

However, agricultural sector continued to receive the attention it deserved in the successive Five-Year Plans,
which provided momentum to the agricultural production and resilience to the economy. India today is not
only self-sufficient in grain production, but also has a substantial reserve, which helps in overcoming the
effects of drought and occasional failure of monsoon. In 1998-99, the primary sector comprising agriculture,
forestry and logging, fishery, mining and quarrying is estimated to have contributed 29 percent to the Gross
Domestic Product (Min. of Finance, 2000) and provide livelihood to about 67.5 percent of the work force in
the country (Census of India, 1991).

Rural employment in livestock grew at 4.15 per cent between 1972 and 1982, a growth rate much higher
than of agriculture (1.15) and the entire rural sector (1.75). Since the organisation of livestock production has
largely maintained unchanged, the employment growth is on account of increased output, growing

marketisation, and increased activity level in intermediate processing and value addition.

The statistical profile of the country is summarised in Table 3.8.
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Table 3.8: Statistical Profile of India

A. Total Land Area 328.7mha
Area which is enumerated in the census 306.50 mha
Forests 67.0
Area under non-agricultural use 21.8
Barren and Unculturable Land 194
Permanent Pasture and Grazing Lands 12.0
Fallow Lands 24.0
Cropped Area 142.5

- Area under Food Grain Cultivation 1235

- Of this, Area under Rainfed Farming Systems 89
B. Administrative Divisions (as on March 2001)
Number of States (includes three newly formed States of 28
Uttaranchal, Chattisgarh and Jharkand)
Union Territories 7
City Corporations (Cities of one million or more population) (1991) 18
Other Cities and Municipal Towns (approx.)  (1991) 4,500
No. of Districts (as on 2001) 593
Villages (approx.) (1991) 600,000
C. Human Population (2001 Census) Provisional Report
Total Population  (in millions) 1027 (as against 846 in 1990-91)
Rural Population (in millions)
Population (annual exponential) growth rate (in %) 1.93 (as against 2.14 in 1990-91)
Decadal Growth (1991-2001) (in %) 21.3 (as against 23.85in 1999-91)
Average Population Density (per square km) 324 (as against 267 in 1990-91)
D. Livestock Population (in thousands) (as in 1992) 470, 860
E GDP Total Rs 7,161,110 million
Of this: (in %)
Agriculture 29.93
Of this, forestry (incl. Under Agriculture) 125
Mining & Quarrying 2.37
Manufacturing 17.07
Trade, Hotels, etc. 12.84
Construction 5.56
Electricity, gas, etc. 2.79
Transportation 8.03
Financial Services 8.35
Social/Personal services 11.77
NNP per capita
One US$=Rs. 46.56 (as on 1% March 2001)
F Social Indicators
Life Expectancy (in years, 1998) 62.9
Adult Literacy (in % above 15 (2001) 65.3
Population below poverty line (1999) 19%
Infant Mortality Rate (per 1000 births, 1999) 70
Sex Ratio ((No. Females per 1000 males) (2001) 933
G. India in Relation to the World (% of Total)
Area 2.4%
Forest Area 1.8%
Grazing Land 0.5%
Human Population (as on March 2001) 16.7
Cattle Population 18.0

Source of Inf: () GOI: Directorate of Economics and Statistics (1996) Agricultural Statistics at a Glance, (i) World Bank (1996), (iii)
India: Country Economic Memorandum, (iv) Census of India, 1991, (v) Provisional Census Report, 2001, (vi) UNDP Human
Development Report, 2001, (vii) NFAP, 1999 and (viii) Census of India, 2001.
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3.7 Land Use Classification

India has a diverse agro-climate, topography and soil types on the basis of which it has been categorised
into various regions. Major part of the country is rainfed. Rainfall, therefore, constitutes an important parameter
in the classification of the country into various regions for the purpose of planning.

3.7.1  Agro-Climatic Regions: India has been divided into 15 agro-climatic zones on the basis of climate,
in combination with soil and other factors that affect the agriculture in the region. This classification orginated
in 1979 by the Indian Council of Agricultural Research (ICAR) through the National Agricultural Research
Project (NARP). These are:

1. Western Himalayan Region.

2. Eastern Himalayan Region.

3. Lower Gangetic Plains Region.

4. Middle Gangetic Plains Region.

5. Upper Gangetic Plain Region.

6. Trans Gangetic Plains Region.

7. Eastern Plateu and Hill Region.

8. Central Plateau and Hill Region.

9. Western Plateau and Hill Region.
10. Southern Plateau and Hill Region.
11. East Coast Plains and Hill Region.
12. West Coast Plains and Ghat Region.
13. Guijarat Plains and Ghat Region.
14. Western Dry Region.

15. Island Region.

3.7.2 AGRO-ECOLOGICAL REGIONS (AERs) AND SUB-REGIONS (AESRS)

Agro-Ecological Regions: The country has also been categorised into 20 Agro-Ecological Regions on a
1:4 million scale map, based on physiography, soils, climate, growing period and also taking into account
available water capacity of the soil, etc. The mapping and classification of the various parts of the country for
generation of agro-ecological regions involved the superimposition of four base maps, namely physiography,
soils, bioclimate and length of growing period and have been used for resource planning at national level.

Agro-Ecological Sub-Regions (AESRs):  The agro-ecological regions (see section 3.8.2) were subsequently
refined to prepare a 60 Agro-Ecological Sub-Regions (AESR) Map for regional level planning using the
detailed soil information at subgroup level, physiography at land form level, and bioclimate (refined limits of
arid, semi-arid and sub-humid bioclimate) (Annex, 3.) types and length of growing period (LGP) at 30 day
classinterval. The AESR map is useful for regional level planning and resource allocation. The information of
length of growing period as well as agro-ecological zoning supported by moisture availability index can act
as an excellent base for crop modelling and crop suitability evaluation.
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3.7.3. Bio-Climatic Regions
The agro-ecological regions fall into 6 major climatic regions as given below:

0] Arid

(i) Semi-arid

(iii) Dry Sub-humid
(iv) Moist Sub-humid
W) Humid

(i) Per-humid

Based on the classification laid down by the National Bureau of Soil Science and Land Use Planning
(NBS&LUP) in the publication “Agro-Ecological Sub-regions of India for Planning and Development”
(Velayutham 1999) and the Method of the dryland classification of bioclimatic zonation of the country, main
areas/districts in the concerned regions falling in the various bioclimatic regions are given in Annex-3. Itis
important to note that the Thornthwaite system of classification is used for agricultural planning in

the country considering the annual rainfall, moisture index and other aspects such as the growing

period of crops.

DRYLAND (ARID-SEMI ARID- DRY SUB-HUMID) REGIONS OF INDIA

According to NABBLUP, Nagpur the arid, semi-arid and dry sub-humid regions constituting the ‘drylands’
(as per Thornthwaite Classification) cover about 228.3 mha (69.6%) of the total land area (328 mha) of the
country (Table.3.9). A large number of States fall within the drylands. However, almost the entire North-
Eastern Region covering the States of Assam, Meghalaya, Nagaland, Tripura, Manipur, Mizoram, Sikkim
and Arunachal Pradesh), and the State of Uttaranchal in North India do not fall within the dryland region. In
addition, parts of Jammu & Kashmir, parts of Himachal Pradesh, coastal areas of Karnataka, Maharashtra,
Goa, and major parts of the States of Kerala, Orissa, West Bengal and the Islands of Andaman & Nicobar
and Lakshwadeep and Minicoy, which are predominantly humid/perhumid also do not fall within the dryland
regions. It is however important to note that land degradation is a serious problem even in the humid/per-
humid regions of the country, particularly in the hilly regions, where the main process of land degradation is
water erosion resulting in high losses of top soil and fertility. Major part of the dryland regions in the country
are rainfed, while some are irrigated. The country’s programmes are therefore, not targeted to addressing

land degradation in the drylands alone, although special emphasis is given to rainfed regions.

() ARID REGION: According to NBSSLUP, about 50.8 mha (15.8%) of the country’s geographical area is
arid (Table 3.8).

HOT ARID REGION: These include the hot arid regions that occupy major parts of Rajasthan (Western),
Guijarat, southern parts of Punjab and Haryana and a small portion of Deccan Penninsula in the States of
Andhra Pradesh, Karnataka, Maharashtra. Roughly, three-fourths of the State of Rajasthan, comprising of
12 western districts falls within the hot arid zone. These are the districts of: Barmar, Bikaner, Churu, Sri
Ganganagar, Hanumangarh, Jaisalmer, Jalore, Jhunjunu, Jodhpur, Nagaur, Pali and Sikar (Faroda, A..S,
1999).
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Table 3.9: Classification of ‘dryland’ regions in India using Thornthwaite Classification

SN. REGION ANNUAL MOISTUREINDEX GROWING TOTAL LAND AREA
AV. (As per PERIOD
RAINFALL Thornthwaite (in days) inmha in %
(inmm) Classification)
1. Glaciers & Others - - - 5.2 15
2. Hyper Arid <100 <-83.3 0-60 229 7.0
3. Typic Arid 100-500 -66.7 t0 -83.2 60-90 22.7 7.0
4. Semi-Arid (dry) 500-750 -50t0-66.6 90-120 51.2 15.6
5. Semi-Arid (moist) 750-850 -49.9t0-33.4 120-150 72.2 22.0
6. Sub-humid (dry) 850-1000 -33.3t00 150-180 54.1 16.5
7. Sub-humid (moist) 1000-1500 0to 20 180-270 39.8 12.1
8. Dry/Moist Sub- 1000-1500 0to 20 210-270 21.0 6.4
humid transition
9. Humid 21t099.9 210-330 16.6 51
10. Perhumid >2500 >100 >300 20.5 6.3
1. Transition -do- >100 -do- 18 0.5
Humid/Per humid
12. TOTAL 327.9

The area of bio-climatic regions 1-6, which fall under the dryland regions (as per Thornthwaite Classification)
=228.3mha

Source: National Bureau of Soil Survey and Landuse Planning (NBSSLUP), 2001.

The hot arid region suffers low and erratic rainfall, frequent droughts, high evaporation, intense heat and high
winds. The soils are not conducive to intensive crop production. The human population in the Indian arid
zone is high, a part of which is nomadic maintaining a high livestock population. The density of both human
and livestock population is high as compared to national average, which has put the scarce natural resources
under severe stress. There are a number of tribes such as the Gujjars, Bakarwals, Gaddis, Rathis, Banjaras,
Raikars and ‘Rabaris’ which are nomadic and follow a pastoral systems of living. The nomadic lifestyle has
over the years being replaced by agrarian in regions not suitable for arable cropping systems, which has
further degraded the fragile ecosystem. In arid areas the growing season being very short millets and short
duration pulses dominate the cropping systems. Livestock farming forms an integral part of this ecosystem.

THE GREAT INDIAN THAR DESERT
The Great Indian Desert also known as the ‘Thar’ Desert, lies in Western Rajasthan and comprises of an
area of 196,150 sqg.km. (Table 3.10).

COLD ARID REGION: In addition, an area of about 15.2 mha of cold desert are located in Jammu and
Kashmir and the Lahul-Spiti region in Himachal Pradesh.

30



Chapter 3 General Profile, Land Use Classification and Land Use Pattern

Table 3.10: General Information on Thar Desert

Population engagedin  (in million) 1980 1990

Agriculture 13.48 17.50
Animal Husbandry 2.84 3.20
Household Industries 0.13 0.15

Landuse in the ‘Thar’ Desert

Areainkm 2 1980 1990 1993
Desert Area of no or minimal value 4270
Areain danger of desertification 134300
Cultivated area 128300 131670 123378
Pastureland 59760 53800 52284
Others 2840 3880 4285

Source: Report of MEA submitted to the CSD in 1995.

()  SEMI-ARID

About 123.4 mha (37.6%) of the country’s geographical area consists of the semi-arid region. (NBSSLUP,
2001). The semiarid tropical areas (SAT) can be further classified into dry and wet. In the SAT, the crops and
cropping systems are quite diverse depending on the soil type and the length of growing season. Sorghum,
cotton, soyabean, groundnut and pulses are the major crops grown in this zone.

(1 DRY SUB-HUMID

About 54.1 mha (16.5%) of the country’s geographical area falls within the dry sub-humid region. The dry
sub-humid region receives fairly high rainfall providing ample opportunities for water harvesting. This can be
effectively integrated with the safe disposal of excess runoff to overcome water congestion of soils for crops
(other than rice). Rainfed rice is the predominant crop followed by pulses, oilseeds and to some extent,
vegetables. Fruit crops particularly in Orissa are also an important component of the production system.

3.74 AGRO-METEOROLOGICAL REGIONS

The country has also been classified into 35 agro-meteorological divisions for the purpose of monitoring
rainfall intensity and drought. These are given in Table.3.11 below: The concept of drought on a sub-divisional/
district scale is presently under review.

3.8 Land Use Pattern in India

The pattern of land use of a country at any particular time is determined by the physical, economic and
institutional framework taken together. In other words, the existing land-use pattern in different regions in
India has been evolved as a result of the action and interaction of various factors, such as the physical
characteristics of land, the institutional framework, the structure of other resources (capital, labour etc.)
available, and the location of the region in relation to other aspects of economic development e.g. those
relating to transport as well as to industry and trade. The present pattern can, therefore, be considered in
some sort of static harmony and adjustment with the other main characteristics of the economy of the
region. A close study of the present land-use pattern and the trends during recent years will help to suggest
the scope for planned shifts in the pattern.
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Table 3.11: Agro-Meteorological Regions of the Country

1 Andaman & Nicobar 21 Gujarat Region

2 Arunachal Pradesh 22 Saurashtra & Kutch

3 Assam & Meghalaya 23 Konkan & Goa

4 Nagaland, Mizoram & Tripura 24 Madhya Maharashtra

5 South West Bengal 25 Marathwada

6 Gangetic West Bengal 26 Vidarbha

7 Orissa 27 Coastal Andhra Pradesh
8 Bihar Plateau 28 Telangana

9 Bihar Plains 29 Rayalaseema

10 East Uttar Pradesh 30 Tamil Nadu & Pondicherry
1 Plains of West U.P. 31 Coastal Karnataka

12 Hills of West U.P. 32 North karnataka

13 Haryana, Delhi & Chandigarh 33 South Karnataka

14 Punjab 34 Kerala

15 Himachal Pradesh 35 Lakshadeep

16 Jammu & Kashmir

17 West Rajasthan

18 East Rajasthan

19 West Madhya Pradesh

20 East Madhya Pradesh

Source: India Meteorological Department (IMD)

3.8.1 CLASSIFICATION OF LAND USE

Out of the total geographical area of 328.73 million hectares, land use statistics are available for roughly 305
million hectares, contributing 93 per cent of the total. Till 1949-50, the land area in India was classified into
five categories known as the five-fold land-utilisation classification. This five fold land utilisation classification
was however, a very broad outline of land-use in the country and was not found adequate enough to meet the
needs of agricultural planning in the country. The states were also finding it difficult to present comparable
data according to this classification, owing to the lack of uniformity in the definition and scope of classification
covered by these five broad categories. To remove the non-comparability and to break up the broad categories
into smaller constituents for better comprehension, the Technical Committee on Co-ordination of Agricultural
Statistics, set up by the Ministry of Food and Agriculture, recommended a nine-fold land-use classification
replacing the old five-fold classification. Based on the nine-fold classification, the all-India data on land
utilisation pattern since 1950-51, is given in Table 3.13. The State-wise pattern of land utilisation as in 1990-
91isgivenin Table 3.14.

3.8.2  Areaunder Agricultural uses

The states of Haryana, Punjab, West Bengal, Maharashtra, Uttar Pradesh, Kerala, Karnataka, Gujarat,
Bihar, Pondicherry, Delhi and Union Territories of Laccadive, Minicoy and Amindive Islands (Lakshadweep),
cultivate more than 45 per cent of their reporting area. In some of the states like Haryana and Punjab, which
lie in the fertile Indo-Gangetic plains of India, the net area shown is between 60 and 70 per cent of the
corresponding reporting area. Maharashtra has the highest net area sown in the country. The states of
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Maharashtra, Madhya Pradesh, Karnataka, Gujarat and Bihar account for more than three-fourths of the
country’s net area sown.

3.8.3 Land under non-agricultural uses

This category includes all lands occupied by buildings, roads and railways, or under water, e.g. rivers and
canals, and other lands put to uses other than agricultural. During recent years, there has been an increase
in the area put to non-agricultural uses, as expected, because as a result of increase in the developmental
activities, more and more land is being used for industrial sites, housing, transport systems, recreational
purposes, irrigation systems etc. The states where the proportion of land under non-agricultural uses is
higher than the all-India average are Haryana, Jammu & Kashmir, Kerala, Orissa, Uttar Pradesh, Andhra
pradesh, Punjab, Tamil Nadu, Bihar, Assam, Goa, Delhi, Pondicherry and the Union Territory of Daman and
Diu. The states which account for more than two-thirds of the land under non-agricultural uses are Andhra
Pradesh, Madhya Pradesh, Uttar Pradesh, Bihar, Tamil Nadu, Rajasthan, Orissa and Karnataka.

The other types of areas, which are covered under barren and unculturable lands, are generally unsuitable for
agricultural use either because of the topography or because of their inaccessibility. Instances are the
desert areas in Rajasthan, the saline lands in parts of the Rann of Kutch in Gujarat, the weed infected and
ravine lands in Madhya Pradesh and alkaline lands in Uttar Pradesh. The proportions of barren and uncultivated
lands to the reporting areas are higher in the states of Rajasthan, West Bengal, Assam, Gujarat, Manipur,
Nagaland, Meghalaya, Arunachal Pradesh and Mizoram. The states of Rajasthan, Gujarat, Uttar Pradesh,
Madhya Pradesh, Meghalaya, Assam and Maharashtra together account for more than 67 per cent of the
land under this category in the country.

3.8.4 Areaunder Forests

The recorded forest area of the country is 76.52 mha as reported by the State Forest Departments (FSI,
1999). This area has been classified into Reserved, Protected and Unclassed forest, which constitute
54.44, 29.18 and 16.38% of the forest area respectively. As per data from remote sensing on the basis of
data and the FSl assessments, only 63.73 mha is estimated to be under actual forest cover as of 1999. The
discrepancy is basically due to differences in methods of data collection, legal records and ground truthing.
Any plantation which is less than 20 ha block cannot be interpreted by satellite imagery as per existing
technology.

Box 3.2 Classification of Recorded Forest Area

Reserved Forest An area notified under the provisions of Indian Forest Act having full degree of
protection. In reserved forest, all activities are prohibited unless permitted.

Protected Forest An area notified under the provisions of the Indian Forest Acts having limited degree
of protection. In protected forests, all activities are permitted unless prohibited.

Unclassed Forest An area recorded as forest but not included in reserved or protected forest category.
Ownership status of such forests varies from state to State.
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Table 3.12. Forest Area Statistics

CLASS Areain Sq.Km Percentage of Geographical Area
Dense Forest 377,358 11.48
Open Forest 255,064 7.76
Mangrove 4,871 0.15
Total 637,293 19.39

Source: State of Forest Report, FSI, 1999

The ownership of forest rests mainly with the Government. However, in the North-Eastern States, the
communities and clans also own significant areas of unclassed forests. Forests in India have been shrinking
for several decades owing to pressures of population on land for competing uses such as agriculture,
industry, roads etc. That forests are inadequate in India is evident from the fact that the prevailing forest area
available per capita is only 0.08 hectares, whereas at current levels of consumption of forest produce and
productivity of forests, it is estimated that each Indian would require at least 0.47 hectares of forest to meet
his basic needs (SOE, 1995). The potential areas for expansion of forest cover are culturable wastelands
covering 13.94 mha and part of fallow land and land other than current fallows, covering 9.89 mha (FSlI,
1999).

3.8.5 Area under Grazing

The other uncultivated land, excluding current fallows, covers areas classified under permanent pastures
and grazing lands, the areas under miscellaneous tree crops and groves and culturable wasteland. About
11.8 mha of land in the country is recorded as permanent pastures and grazing land (Table 3.12). These
lands are in community use. The states which have considerable proportions of areas under permanent
pastures and grazing lands are Himachal Pradesh, Karnataka, Madhya Pradesh, Gujarat, Rajasthan, Tripura
and the Union Territory of Dadra and Nagar Haveli. Madhya Pradesh accounts for a large percentage of land
under pastures and grazing lands. About one-third of the country’s land under miscellaneous tree crops and
groves lies in Uttar Pradesh. The states of West Bengal, Orissa, Andhra Pradesh, Karnataka and Tamil
Nadu also have sizeable areas under this category. The states with substantial proportions of areas under
cultivable wastelands are Rajasthan, Orissa, Goa and the Union Territory of Daman and Diu. The states of
Rajasthan, Madhya Pradesh, Uttar Pradesh, Andhra Pradesh, and Orissa together account for more than
three fourths of the nation’s land resources under this category.

3.8.6  Area classified under Common Property Resources (CPRSs)

There are no official estimates of CPRs in India. The CPRs provide basic need and services to vulnerable
sections of the rural poor. For instance, they provide resources such as village forests, grazing lands,
rivulets, and watershed drainage, and help farmers through crisis periods. It is important to note that a
distinction be made between Common Property Resource (CPR) and wasteland. While CPR is a matter of
defining a particular type of property rights on land in the class of variety of property rights, the latter is a
case of identifying a specific ecological characteristic for making developmental programme for recovery of
degraded lands, irrespective of property rights.
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Property: State : Owned by Govwt., forests or national park.
Private . Private lands, wells within private lands, crop lands
Common Property : Community property where individuals have claims on collective goods
as members of recognised community, village, and panchayats. In all
CPRs, no single individual has exclusive property rights. Example,
community grazing and pasture lands, community wells, and other water
sources such as ponds, tanks, etc.

Velayutham (2000) has shown that area of CPRs has come down from 1950-51 to 1997, whereas livestock
population during the same period has increased from 292 million to 467 million thereby further increasing
the grazing pressure and consequent land degradation. Overgrazing by herds far larger than what the land
can sustain, year after, has progressively rendered most CPRs into marginal or wastelands, grossly eroded
making them unsuitable for bovines and fit for only sheep or goats.
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Table 3.13: Land Utilisation Trend in India

Classification 1950-51 1960-61 1970-71 1980-81 1985-86 1990-91 1997-98 (in %)
1. Geographical area 328.73 328.73 328.73 328.73 328.73 328.73 328.73
2. Reporting area 284.32 298.46 303.76 304.15 304.66 304.87 304.92 (100.0)
(i) Forests 40.48 54.05 63.91 67.47 67.04 68.00 68.86 (22.6)
(i) Notavailable for cultivation (a+b) 47.52 50.75 44.64 39.62 40.71 40.90 41.56 (13.63)
(@) Non-agricultural uses 9.36 14.84 16.48 19.66 20.54 21.20 22.53 (7.4)
(b) Barren and uncultivable 38.16 35.91 28.16 19.96 20.17 19.70 19.03 (6.2)
(i) Other cultivated land (excluding fallow land) (a+b+c) 49.45 37.64 35.06 3231 311 30.50 28.36
(@) Permanent pastures and other grazing land 6.68 13.97 13.26 11.97 11.97 11.80 10.91 (3.6)
(b) Miscellaneous tree crops and groves 19.83 4.46 4.30 3.60 3.45 3.70 3.57 (1.2)
(c) Cultivable wasteland 22.94 19.21 17.50 16.74 15.69 15.00 13.88 (4.57)
(iv) Fallowland (a+b) 28.12 22.82 19.88 2475 24.88 23.401 2412
(@) Fallow land other than current fallows 17.44 11.18 8.76 9.92 10.02 9.60 9.76 (3.2)
(b) Currentfallows 10.68 11.64 11.12 14.83 14.86 13.80 14.36 (4.7)
(v) Netareasown (vi-iii) 118.75 133.20 140.27 140.00 140.92 142.20 142.02 (46.6)
(vi) Gross cropped area 131.89 152.77 165.79 172.63 178.83 185.50 190.76
(vii) Area sown more than once 13.14 19.57 25.52 32.63 37.91 41.62 48.74
(viii) Netirrigated area 20.85 24.66 31.10 38.72 42.08 45.14 54.57
(ix) Grossirrigated area 22.56 27.98 38.19 49.78 54.65 59.64 72.78

Source : Agricultural statistics at a glance, 2001- Directorate of Economics & Statistics, Ministry of Agriculture, GOI.
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Table 3.14: Pattern of land utilisation - State-wise - 1990-91 (000 hectares)

State/Union Total Forest Area not Permanent Land under Cultivable
Territory Reported Area available pastures and misc. tree waste land

Area for Othergrazing  crops

cultivation lands

Andhra Pradesh 27440 5836 4529 881 264 864
Arunachal Pradesh 5486 5150 55 - 35 47
Assam 7852 1984 2455 184 247 104
Bihar 17329 2923 3012 146 255 396
Guijarat 18825 1882 3785 847 4 1955
Goa 361 105 33 1 1 99
Haryana 4391 169 391 28 1 23
Himachal Pradesh 3325 923 393 1202 40 128
Jammu & Kashmir 4505 2747 584 125 75 149
Karnataka 19050 3061 1963 1156 351 461
Kerala 3885 1081 345 4 47 129
Madhya Pradesh 44210 14003 4603 2785 142 1687
Maharashtra 30758 5350 2790 1548 179 1023
Manipur 2211 602 1445 e 24 e
Meghalaya 2249 812 316 17 145 454
Mizoram 2102 1303 211 4 3 74
Nagaland 1698 863 28 - 186 96
Orissa 15540 5574 1173 11 719 463
Punjab 5033 220 519 3 1 40
Rajasthan 34234 2248 4458 1824 26 5777
Sikkim 710 257 270 69 5 1
Tamil Nadu 12994 2091 2348 138 186 299
Tripura 1049 606 130 e 51 2
Uttar Pradesh 29830 5133 3489 351 541 1104
West Bengal 8846 1091 1631 7 57 176
A &N Islands 790 694 17 5 26 9
Chandigarh n 1 8 - a
D & N Haveli 49 20 3 1 - a
Delhi 148 2 68 1 10
Daman & Diu 10 - 3 - a 4
Lakshadweep 3 - a - 2 2

Source : Agricultural Statistics at a Glance (1993). Directorate of Economic and Statistics, Ministry of Agriculture.
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Chapter 4

Desertification Monitoring and Assessment and Drought Early Warning

Highlights of Chapter 4

Land degradation monitoring and assessments of the entire country are being carried out by a number of
organisations in the country. These have helped understand the extent, nature and severity of land degradation
in the country. There are large variations in these estimates due to the methodologies used. Estimates of
degraded lands made by these agencies vary considerably, e.g., 53.28 m ha to 184.9 m ha. These wide
variations in estimates of degraded lands are due to different approaches in defining degraded lands or
guess estimates arrived through discussion with limited fieldwork using manual methods and/or adopting
various criteria for their delineation. One of the assessments, which is in use is that of the Department of
Agriculture and Co-operation, Ministry of Agriculture which indicates that nearly half (about 173 mha) of the
country’s geographical area (328 mha) is under land degradation of some form or other. Drought is a regular
occurrence in some regions of the country. A number of organisations are also involved in drought monitoring
and drought early warning. The details of early warning systems that are in use are explained in brief.

4.1 Need for Soil and Land Degradation Information

The natural resources of a country are of primary importance for the sustainability of the ecosystem,
conservation of natural resources and for optimal productivity of the land. Soils are highly vulnerable to
degradation and nature takes a long time (300-1000 years) to form an inch of the topsoil mainly due to
combined effects of climate, vegetation, organisms, relief and type on the rocks and other parent materials
(ICAR, 1999). Soils perform many functions such as biomass production, a habitat and green reservoir, and
as one of the functional units for ecosystems. Life supporting system on land depends primarily on health
and purity of soils to produce biomass and to absorb and decompose toxins. Impairment in any function of
soils reduces their quality, value and capacity to provide the basic necessities to support ecosystems.
Hence, comprehensive information on soil resources in terms of types of soils, their spatial distribution, and
for addressing the processes of degradation and various issues relating to soil conservation such as rainfed
farming, soil conservation in catchment areas, command area development, watershed management, etc
(MOA,1999). Therefore management of soil resources is essential for both continued agricultural productivity
and protection for the environment. Lack of adequate information on soil resources and improper landuse
planning has resulted in many of the present problems of land degradation and desertification.

4.1.1 Surveys on Land Degradation

Soil survey and desertification monitoring and assessments are being carried out by central and state level
organisations (Table 4.1).
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Table 4.1: Organisations Involved in Soil and Land Use Survey and Mapping

SN. Central Level Organisations Include:

All India Soil and Land Use Survey (AISLUS) - Department of Agriculture & Co-operation,
Ministry of Agriculture.

2. National Bureau of Soil Survey and Land Use Planning - Indian Council of Agricultural Research (ICAR)
(NBSS&LUP)

3. Central Arid Zone Research Institute (CAZRI) - ICAR
(Arid zone mapping)

4, National Remote Sensing Agency (NRSA) - Department of Space (DOS)

5. RRSSC - Department of Space

6. Space Applications Centre (SAC) - DOS

7. National Atlas and Thematic Organisation (NATMO)

State Level Organisations

Eal ol o

State Departments of Agriculture
Soil Survey Units

Agricultural Universities

Remote Sensing Application Centres

Source: DAC, MOA, 1999

4.1.2 Scale and Level of Mapping
Soil maps are prepared on different scales from very small (1:1 million) to very large (1: 4000) to meet the
requirements of planning at various levels. Small scale maps are needed for macro-level planning at the
national level for planning developmental programmes at the national scale. Mapping at a scale of 1:250,000
scale are done at the State/regional levels. Maps of 1: 50,000 scale are useful for district levels planning.
Soil maps at 1:8000 or larger scales are required for micro level planning for specific purposes such as soil
conservation, reclamation, soil fertility studies, revenue taxation, crop suitability. etc. The scale and utility of
mapping is summarised in Table 4.2

Table 4.2: Soil Resource Maps Used for Various Purposes

District Level,
Village Level.

SN Information Required Scale

1. National level 1:1,000,000

2. State level 1: 250,000

3. District level 1: 50,000

4. Command Areas and Pre-irrigation Survey 1:4,000-1: 8,000
5. Farm-level / Mircro-watershed 1:4,000-1: 8,000
6. Soil Conservation Planning /Implementation 1:4,000- 1:8,000
7. Reclamation of Salt-affected soils 1:4,000-1: 8,000
8. Optimum Landuse Planning - at

1:50,000
1:4,000-1: 8,000

Source: DAC, MOA

4.1.3

Land Degradation Assessments under Various Surveys
A number of surveys and assessments have been carried out by different agencies over the past several
decades on the extent and type of land degradation occurring in the country. The major surveys/estimates
are summarised in Table 4.3.
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Table 4.3: Major Surveys/Estimates of Degraded Lands

SN. | Agency/ Organisation Year Extent Criteria for delineation
(inm ha)

1. National Commission on 1976 175.00 Based on secondary data only.
Agriculture (NCA)

2. Ministry of Agriculture, GOI, 1985 173.64 Based on the land degradation statistics for

the States

3. National Bureau of Soil Survey 1994 187.7 Mapping on 1:4.4 million scale based on Global
and Land Use Planning Assessment of Soil Degradation (GLASOD)
(NBSSLUP) guidelines

4, Ministry of Agriculture, Dept. of 1994 107.43 Based on the land degradation statistics for
Agriculture & Cooperation the States

Source: Compiled from Velayutham, 1999 and DAC, 1999.

The estimates of degraded lands made by these agencies vary considerably. These wide variations in
estimates of degraded lands are due to different approaches in defining degraded lands or guess estimates
arrived through discussion with limited fieldwork using manual methods and/or adopting various criteria for
their delineation. The causes for the discrepancies in the area under degraded lands as reported by the
various agencies are:

Some organisations based their statistics only on estimates and not on mapping.

The objectives and scales of mapping by various organisations were different.

Definition, criteria and mapping legend followed by different organisations are different which were designed
to meet their specific requirements.

The base data used for mapping and the date of the base data collection are not consistent for the
various cases where the statistics have been generated by various agencies.

4.1.4 Use of Remote Sensing in Desertification Monitoring & Assessment

For taking suitable remedial measures such as reclamation of degraded land, and proper utilisation of
wastelands for productive purposes, it is necessary to obtain timely and accurate information regarding the
location and extent of wastelands. In 1985, the National Wastelands Development Board (NWDB)
commissioned the National Remote Sensing Agency (NRSA) to prepare a wasteland map of the country, as
well as for each State. The National Wastelands Identification Project was taken up in 1986 in technical
collaboration with the Department of Space and Survey of India. A total of 146 districts showing more than
15% of their area as wastelands, was selected. These maps prepared on a scale of 1:1 million for the States
and 1:3.5 million for the whole country. Tehsil maps and census maps were used to transfer the village level
on a scale of 1: 50,000, where | cm on the map corresponded to 500 metres on the ground. Subsequently,
in 1991, it was decided to take up additional districts, having wastelands in the range of 5-15% for mapping.
Thus a total of 24 1districts were covered for mapping of wastelands. In 2000, an update of the extent of the
wastelands in the country was done through NRSA. The comparative estimates of wastelands from 1986 to
2000 is given in Table 4.4.
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Table 4.4: Estimation of Wastelands in the Country

SN Agency Y ear of Assessment Total area Criteria for estimation
(In mha)
1 NRSA 1986 53.28 Mapping on a 1:1 million scale based on
satellite imagery
2. NRSA 2000 63.9 Mapping on 1: 50,000 scale. Thirteen
categories of wastelands delineated.

Box. 4.1 Use of Remote Sensing in Natural Resource Management (NRM)

Sustainable Land Management.
Desertification Monitoring & Assessment.
Watershed Management.
Natural Disaster Management.
Drought Early Warning, Preparedness and Management.
Monitoring and Mapping of Degraded Lands.
Landuse/Land cover Changes.
Management of Water Resources.
Source: NRSA, 1999

4.1.5 Assessment of Forest Cover in the Country

The Forest Survey of India (FSI) is the main agency for assessing the forest cover of the country. The State
of the Forest Report FSl is brought out on assessments carried out biennially since 1987. The comparative
figure of actual area under forest cover as per these assessments is given in Table 4.5.

Table 4.5: Forest Cover Estimate of FSI (in sg.km)

Year Forest Cover Estimate Percentage of Total Area of Country
1987 640,819 19.49
1989 638,804 19.43
1991 639,363 19.45
1993 639,386 19.45
1995 639,876 19.43
1997 633,397 19.27
1999 637,293 19.39

Source: MOEF, 2000

Table 4.6: Forest Area Statistics as per Assessment in 1999
CLASS Areain Sq.Km Percentage of Geographical Area
Dense Forest 377,358 11.48
Open Forest 255,064 7.76
Mangrove 4,871 0.15
Total 637,293 19.39

Source: State of Forest Report, FSI, 1999
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The FSI is also engaged in preparing thematic map on a scale of 1: 50,000 by interpretation of aerial
photographs. These maps depict the forest types, species composition, crown density of forest cover, and
other land use. Every year about 5000 aerial photographs corresponding to 260 topographical sheets (on a
scale of 1: 50,000) of the Survey of India have been interpreted. Keeping in view the problems associated and
relatively older data available in the aerial photos, this activity is being phased out. One work station is being
provided to each zonal office which in turn will use satellite data of high resolution (IRS 1C/ID-PAN data) to
prepare updated thematic maps with intensive ground truthing and support State Departments in preparation
of Working Plans (MOEF, Annual Report, 1999-2000).

4.1.6 Type and Extent of Land Degradation in the Country

In the Indian context, as per the assessment made by the Ministry of Agriculture in 1985, of the total
geographical area of about 329 mha, approximately 173.6 mha (53%) are subject to moderate to severe
form of degradation. for planning, implementation and monitoring of programmes. The extent and type of

land degradation is given in Table 4.7.

Table 4.7: Estimation of Land Degradation Status in India (in mha)

SN. Types of Land Degradation inmha in %
1. Water Erosion 107.12 61.7
2. Wind Erosion 17.79 10.24
3. Ravines 3.97 2.28
4, Salt Affected 7.61 4.38
5. Waterlogging 8.52 4.90
6. Mines & Quarry Wastes — —
7. Degraded Land due to 491 2.82
Shifting Cultivation
8. Degraded Forest Lands 19.49 11.22
9. Special Problems 2.73 1.57
Coastal sandy areas 1.46 0.84
TOTAL 173.64 100.0

Source MOA, 1985

The processes and impacts of land degradation occurring in the country are given in detail in the Chapter 5:
Factors, Processes & Impacts of Desertification. Degraded areas as well as areas susceptible to degradation
processes require attention.

4.1.7 Extent of Desertification in the ‘Dryland’ Regions of the Country

Dr.H.P.Singh, Director, Central Research Institute for Dryland Agriculture (CRIDA) and Member-Secretary of
Working Group #2 on “Sustainable Land Use Practices” under the NSC for formulation of NAP (pl. see
Chapter 10 for details) and his team at CRIDA have attempted to identify the areas falling within the dryland
regions as per Thornthwaite Method of classification and the extent of degradation occurring in these districts.
As per their estimation, about 130 mha in the three climatic (arid, semi-arid and dry sub-humid) regions are
affected by varying degrees and types of degradation.
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4.2 Climate and Desertification

4.2.1 Rainfall Distribution in the Major Climatic Regions

Rainfall distribution over the country varies from place to place. The country, in general, receives about 80%
of its annual rainfall during the Southwest monsoon season (i.e. June to September). Rainfall generally
exceeds 1000 mm in areas to the east of long. 78° E. It exceeds 2500 mm rainfall almost along the entire
West Coast and the Western Ghats and over most of Assam and adjoining Sub-Himalayas and West
Bengal. Rainfall decreases from east to west and also from south to north. The penninsula has an elongated
area of low rainfall (less than 600 mm).

4.2.2 Rainfall Distribution in the Drylands of India

Arid Zone: These are areas where the water deficit prevails in all months of the year. Rajasthan, Saurashtra
and Kutchh come under the hot arid zone. A small area in the Deccan penninsula (Lat. 15°) isalso arid.
Semi-arid zone: The areas where water is surplus during some months and deficient in some come under
the semi-arid zone. Parts of Haryana Punjab, West Uttar Pradesh, West Madhya Pradesh and also most
entire pennisular parts of the Western Ghats are semi-arid.

Dry Sub-Humid Zone: Parts of Northern Plains, Central Highlands, eastern plateau, parts of eastern ghats
and plains and parts of western Himalayas fall within the sub-humid region.

4.2.3 Climate and Weather Forecasting:  Consistent long-term monitoring of the weather and climate
form an essential element to understanding the problem and status of desertification in the country. The
India Meteorological Department was established in 1875 and provides the National Meteorological Service
in the country. There are about 556 meteorological surface observatories which are engaged in collecting
information on weather and climate such as rainfall, temperature, pressure, wind, etc, round the clock. In
addition, there are more than 9000 (reporting and non-reporting) rain gauges, 211 Agromet observatories,
216 evaporation stations, 43 soil moisture stations, 41 evapo-transpiration stations, 83 dew fall stations, 21
snow gauge stations, 46 radiation measurement stations, 10 back ground pollution stations and 7 ozone
observation stations established in various locations in the country for carrying out specific monitoring. In
addition, the Department also has 65 upper air observing stations, which record the upper air wind speed
and direction, temperature, humidity, 20 satellite picture receiving stations and 10 cyclone detection radars.
In north-west India, 7 pilot balloons-cum-micro-meteorological stations provide low-level wind data for anti-
locust operations.

4.3  Drought and Drought Monitoring

4.3.1 Drought: Drought is understood as a period of extreme dryness due to lack of sufficient water.
India has been divided into 35 meteorological sub-divisions. A meteorological sub-division is considered to
be affected by drought if it receives total south-west monsoon rainfall, less than 75% of the normal seasonal
rainfall. Further, it is classified as moderate and severe if the seasonal rainfall deficiency is between 26 to
50% and more than 50% of the normal respectively. A year is considered to be a drought year in case the
area affected by one of the above two criteria for drought either individually or collectively is more than 20%
of the total area of the country. Based on the data collected using the above criteria during the last 125
years, it has been noticed that there were 25 drought years since 1875 (Annex 4). 1916 was one of the worst
drought years when more than 70% of the country was facing drought. During 1965-66 also, a widespread
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failure of the summer monsoon rainfall led to prolonged and severe drought condition over considerable part
of the country. As a result of severe crop failure, the Planning Commission recommended the study of
droughts in India and to develop methods for forecasting crop-yield. This resulted in the establishment of a
Drought Research Unit at the Pune Unit of IMD, in June 1967 for (I) undertaking agroclimatic study of
droughts, and (ii) formulation of monthly forecasts of overall food production based on meteorological data.

In India, drought occurs more frequently in the arid and semi-arid regions, where the cost of variation of
annual rainfall is high. In the arid areas with mean annual rainfall generally less than 400 mm, drought is a
very frequent phenomenon. In semi-arid regions, where the mean annual rainfall varies from 400 to 1000 mm,
droughts occur in 40 to 60% of the years either due to deficit in seasonal rainfall during the main cropping
season or due to inadequate soil-moisture availability during the period of prolonged dry spells between
successful rainfall. The regions of the country can also be categorised as drought prone based on the
frequency of drought by the region. For example, western parts of West Rajasthan and Kuchch are chronically
drought affected. Other areas under dry farming tract come under drought areas (40% of the years examined).
The humid and per-humid regions such as Assam rarely face drought. In contrast the hot arid regions can
have a frequency of drought once every 2.5 years (Table:4.8)

Table 4.8: Probability of Occurrence of Drought

Meteorological Sub-Division Frequency of Deficient Rainfall
(75% of normal or less)

Assam Rare, once in 15 years
West Bengal, Madhya Pradesh, Konkan, Bihar, & Orissa Oncein5years

South Interior Karnataka, eastern Uttar Pradesh, & Vidharba

Gujarat, East Rajasthan, Western Uttar Pradesh, Oncein 3years

West Rajasthan Oncein 2.5 years

Source: Ramakrishna, Y.S, G.G.S.N.Rao, B.V.Ramana Rao and P.Vijaykumar, 1999

4.3.2 Drought Early Warning

Early Warning Systems related to drought and crop/vegetation assessment in the country have been in
operation at Central as well as at the State level through State Departments and Agencies. Drought early
warnings are systematically issued by the IMD and the Department of Agriculture, Ministry of Agriculture,
Government of India. Many of the State Governments have their own early warning systems. For example,
Gujarat has a system called “Weather Watch Group”, which draws experts and information from different
departments/agencies and provides early warning.

Rainfall is the best indicator of drought over an area. IMD is having a large amount of rainfall data since 1875.
Based on these data, drought intensities and drought prone areas have been identified on all meteorological
sub-divisions across the country (Annex-5). It is difficult to predict drought well in advance to help the
affected regions for implementation of appropriate drought mitigation measures. As the occurrence of drought
depends principally on the amount of rainfall, the aim should be to forecast the deficient monsoon season
rainfall and its distribution. The India meteorological Department (IMD) is the principal organisation, which
measures the rainfall pattern and predicts the imminence of drought on a long range forecasting. To monitor
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and assess agricultural drought, a Drought Research Unit (DRU) working under the IMD has developed
aridity indices based on rainfall, potential and actual evapo-transpiration, taking into account soil moisture
and using water budgeting method.

4.3.3 Agriculture and Meteorology

A Division of Agricultural Meteorology has been functioning in the IMD since 1932 with the main objective to
apply meteorological knowledge to agricultural activities. By analysing the rainfall records of about 2000
stations for 70 years, the periods and amounts of ‘assured rainfall’ have been computed for various regions
over India. This information is helpful in selecting appropriate crops for various regions, determining the
favourable growing seasons for rainfed crops and selecting drought - tolerant crop. Indian Agriculture is
strongly dependent on the monsoon activity, with about 80% of the country being rainfed. Dry Farming Tract
is an area where the annual rainfall is between 400 to 1000 mm and with practically no irrigation facility the
importance of weather to agriculture is therefore of utmost importance in deciding its success/ failure. The
use of weather to agriculture led to the development of agrometerological concepts relating weather conditions
and events to plant growth, crop micro-climate, and production selection of crop species, etc. The DRU of
IMD prepares Aridity Anomaly Maps for forecasting drought, which provide a useful indicator of dry conditions/
onset of drought during the rainy season.

IMD provides the following services on weather to farmers:

(a) Agro-meteorological Advisory Service (AAS) of IMD (Farmers Weather Bulletin):  Farmers can make
immediate and tactical decisions in his day to day field work if they get forecasts in a week to 10 days in
advance. Issue of operational Farmers’ Bulletins commenced in 1945 from its various regional and State
meteorological centres. Weather Service to farmers is one of the important operational services rendered by
IMD which started in 1945. Keeping this in view and to render a more effective and purposeful service to the
farmers, the Agro-meteorological Advisory Service (AAS) was commenced by IMD in 1975, in co-ordination
with State Agricultural Departments. Under the AAS forecast bulletins are issued once a week from 11
Meteorological Centres (MCs) and twice a week from Regional Centres (RCs) in the country.

The National Commission for Agriculture recommended in 1976 that weather bulletins for farmers should
include advise on agricultural operations and should be prepared after joint discussions between weather
forecasting officer and agricultural officer from local office of agricultural department to make them purposeful.
At present agricultural advisories based on prevailing and expected weather conditions are being provided
through 17 AAS units of IMD functioning at Ahmedabad, Bangalore, Bhopal, Bhubaneshwar, Kolkata,
Chandigarh, Chennai, New Delhi, Gangtok, Guwahati, Hyderabad, Jaipur, Lucknow, Patna, Pune, Srinagar,
and Trivandrum. In addition to these services, IMD also provide crop weather outlooks, and crop yield
forecast for use of the planners. These bulletins indicate the onset of rains, probable rainfall intensity and
duration, weak or break monsoon conditions, occurrence of frost, hail, squall etc. These also contain daily
district wise forecasts of weather including heavy rainfall warnings and low temperature, which are injurious
to plants. The advisory bulletins are framed taking into consideration the state and stage of crops, agricultural
operations in progress, prevalence of pests and diseases, soil moisture studies in conjunction with the
prevailing weather and weather expected in the next 24 hours. These advisories are prepared by taking into
account the state and stage of the crop, agricultural operations in progress, prevalence of pests and diseases
and the immediate impact of weather on the crop. Routine weekly/bi-weekly discussions are arranged
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between the Agricultural Meteorologists of the Department and Agricultural officers of the concerned State
Departments for preparing these bulletins. The bulletins contain specific advice for the farmers to protect
their field crop from adverse weather or to make best use of prevailing favourable weather to increase production.
These bulletins are issued twice daily for broadcast in different regional languages through All India Radio
Stations (AIRs). These and the daily weather reports prepared by these centres are also published in the
newspapers. The bulletins are broadcast over All India Radio in 13 stations on a biweekly basis and weekly
by 3 stations throughout the year. These are issued biweekly by Kolkata during the Southwest monsoon
season only. In some places they are also telecast by Doordarshan in the regional language of the area
concerned in their programmes for farmers.

Box. 4.2. Establishment of a Drought Monitoring Cell by the Government of Karnataka

The Drought Monitoring Cell (DMC) set up by the Government of Karnataka is a unique organisation of its kind in the country.
Itis involved in issues concerned with the drought situation in the State of Karnataka. It is an autonomous body established
in 1988.

The DMC has the following objectives and activities:

1. Toidentify scientific and technological inputs required to tackle drought in Karnataka.

2. Toundertake studies for alleviation of drought and for drought mitigation.

3. Suggest programmes of action.

4, Establish database on drought related factors — precipitation, evapotranspiration, ground water levels and resources,

surface water bodies, land use soils, forest cover, etc.

o

To disseminate timely and reliable information on intensity of drought causing factors through media and other means.

To understand various manifestations of drought.

To develop a network with various resources and user agencies, in order to ensure a functional flow of information and

other technological inputs needed to mitigate drought conditions.

8. Toinitiate, support, and co-ordinate applied research programmes in universities and other institutions in areas identified
to be specifically suitable for drought mitigation.

9. Todevelop science and technology plans relevant to tackle the drought problem.

10. To undertake activities at 1-9 for problems with other hydro-meteorological events.

All India Coordinated Research Project on Agrometeorology (AICRPAM): The frequent occurrence of famine
conditions and loss of agricultural productivity from adverse weather events led the planners to look for
measures to strengthen agrometeorological research. The establishment of “All India Coordinated Research
Project on Agrometeorology” (AICRPAM) in 1983 with 12 cooperating centres was an outcome of these
efforts, which expanded to 25 in 1995 to cover all agricultural universities in the country located in different
agro-climatic zones. The AICRPAM and its centres are functioning as nodal centres for this network, which
has now covered 73 of 127 agro-climatic sub-regions of the country.

Flood Control: The IMD, with the purpose of checking soil erosion, has also set up seven Flood Meteorological
Offices have been established at Lucknow, Patna, Guwahati, Bubaneshwar, New Delhi, Jalpiguri, and
Ahmedabad. The floods often cause erosion of fertile soil and leads to land degradation.

National Centre for Medium Range Weather Forecasting (NCMRWF): Since the advisory bulletins are based
on short range (upto 72 hours) in advance weather forecasts, their effective validity is practically over by the
time they reach the users. Moreover, these are on very broad spatial scale to cater to the specific needs of
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farmers. Keeping these and developments in the field of numerical weather prediction, computing technology,
telecommunication and varied requirements of the farmers, in view, the Government of India approved a
project of National Centre for Medium Range Weather Forecasting (NCMRWF) in 1989 with the prime
objectives of: (a) developing operational capability of medium-range (3 to 10 days in advance) weather
forecasting capability and (b) agrometeorological advisory service for each of 127 agroclimatic zones of the
country. The Project is being implemented by the Department of Science & Technology mainly in collaboration
with IMD, ICAR and the State Agricultural Universities. The agrometeorological advisory component is being
implemented through agricultural research and extension stations established in different agroclimatic zones
and are functioning under ICAR and the State Agricultural Universities (SAUSs). In order to evolve viable
structure, establishment of experimental AAS units which was commenced in 1993 has now been extended
to 82 agroclimatic zones of the country. NCMRWF disseminates weather forecasts (currently 4 days) to
these units for their respective zones (through VSAT, fax or phone) and agricultural scientists of the concerned
stations prepare advisories for the farmers which are then disseminated to the users through mass media
(local newspapers radio, and TV), personal contact, extension personnel, etc. These bulletins are issued
twice a week at most of these stations. AA units also provide local agrometerological data and farmers
feedback on the advisories. (NCMRWEF, 2001).

4.3.4 Use of Remote Sensing Applications:  The Department of Space, Government of India uses
remote sensing data for early warning under NADAMS. IRS-WIFS data and NOAA-AVHRR data is being
used for issuing early warning in the country. Two band data is used to generate Normalised Difference
Vegetation Index (NDVI). These NDVI images are composited over every fortnight to provide early warning on
the crop condition and general agricultural drought. The early warning are given by issuing bulletins. At
present, eleven States of the country- Andhra Pradesh, Bihar, Gujarat, Haryana, Karnataka, Madhya Pradesh,
Maharashtra, Orissa, Rajasthan, Tamil Nadu, and Uttar Pradesh are covered under the programme of early
warning and bulletins giving the district-wise status are issued from August to October. These bulletins are
sent to the concerned State Government (Agricultural Department and Relief Commissioner).

4.4 USE OF BENCHMARKS AND INDICATORS

Apart from the use of climatological data, monitoring and assessment of desertifcation has been also done
using a number of benchmarks and indicators. These are covered in detail in Chapter 8, sub-section 8.3.1.
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Chapter 5

Factors, Processes & Impacts of Desertification
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Chapter 5
Factors, Processes and Impacts of Desertification in India

Highlights of Chapter 5

The major causes of land degradation in the country are deforestation, unsustainable agricultural and water
management practices, land use changes for development, and industrialisation. The major process of land
degradation is soil erosion (due to water and wind erosion), contributing to over 71% of the land degradation in
the country. Soil erosion due to water alone contributes to about 61.7% and that by wind erosion 10.24%. The
other processes include problems of water logging, salinity-alkalinity. The process of desertification is impact-
ing every aspect - loss of agricultural productivity, loss of natural resources (forests and vegetative cover, bio-
diversity, soil changes), socio-economic conditions (economic losses, problems of sustenance, decline in

quality of life), etc.

Desertification is land degradation in the drylands due to a number of factors including climatic variations
and human activities. Man-made causes include, expansion of agriculture and unsustainable agricultural
practices such as over cultivation, nutrient inputs, poor irrigation practices, deforestation and overgrazing.
Such unsustainable resource management practices are often induced by population pressures, social
conflicts and disruption of social systems, inappropriate government policies and poverty. People affected
by desertification often need to draw on their limited assets in order to survive, which accentuates their
poverty. This constitutes a vicious cycle linking deteriorating natural resources to deteriorating livelihoods as
people need to encroach further on fragile soils, sparse vegetation and limited water resources to meet their
basis needs for food, shelter and livelihood. Many of the complex causal relationships are not fully under-
stood. ltis often very difficult to separate the causes from the effects.

5.1 Major Factors causing Desertification in India

The major causes of desertification in the country are:

()] Unsustainable - Extensive and frequent cropping of agricultural areas.
Agricultural practices - Excessive use of fertilisers.
- Shifting cultivation without allowing adequate period of
recovery.
2 Unsustainable - Poor & Inefficient Irrigation Practices.
Water Management - Over abstraction of ground water, particularly in the coastal
regions resulting in saline intrusion into aquifers.
(3) Conversion of land - Prime forest into agricultural land.
for other uses - Agricultural land for other uses.

- Encroachment of cities and towns into agricultural land.
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(@) Deforestation. - Unsustainable forest management practices.
- Forest land clearances for agriculture (including shifting
cultivation)
- Other land use changes (Projects- energy, roadways,etc).
- Overgrazing, excessive fuel wood collection.
- Uncontrolled logging and illegal felling and

- Forest fires.

5) Industrial, mining and other activities without satisfactory measures for prevention of land
degradation and land rehabilitation.

(6) Demographic pressures - human and livestock.

(7 Frequent droughts/failure of monsoon and their link with global climate phenomena.

5.1.1 Unsustainable Agricultural Practices:

Unsustainable agricultural practices include excessive use of fertilisers, pesticides, frequent cropping pat-
terns, inappropriate technologies, or choice of crops/ plants, etc. Non-point sources of pollution is a problem
in areas with wide application of fertilisers.

5.1.2 Unsustainable Water Management Practices:  Poor & inefficient irrigation practices, over ab-
straction of ground water, particularly in the coastal regions resulting in saline intrusion into aquifers, etc. are
some of major unsustainable water management practices which has led to problems of desertification in
such regions. Overabstraction of groundwater without compensatory recharge has led to depletion of
groundwater table.

5.1.3 Land Use changes. : Diversion of land from forestry and agriculture to other land uses has been
one of the principal causes of land degradation Diversion of forest lands for non-forestry purposes was
curtailed with the enactment of Forest (Conservation) Act, 1980 with the objective of arresting diversion of
forest land for non-forestry purposes. Wherever diversion of forest land is unavoidable, for instance for
developmental projects (energy, infrastructure, transportation, etc.) compensatory afforestation on non-for-
estland is mandatory. However, loss of prime forests could have an impact in the long-term stability of the
forests. The other land use change is due to encroachments, through violation of forest boundaries, illegal
farming in forests. Due to their illegal status, they are unable to receive extension services and improve their
farming systems, further accelerating land degradation. The encroachment of forest land, and the socio-
economic pressure to regularise them, continue to be the most pernicious problem of forest protection.

5.1.4 Deforestation: It is difficult to separate the causes from the effects of deforestation and forest
degradation. Some direct causes of deforestation are land clearances for agriculture (including shifting
cultivation), other landuse changes including unplanned urbanisation, land transfers, different forms of en-
croachments, over-grazing, uncontrolled and wasteful logging, illegal felling, and excessive fuelwood collec-
tion.
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Shifting Cultivation:_Shifting cultivation refers to a farming system in which a short but variable cultivation
phase (on slash-and-burn land) alternates with a long and equally variable fallow period. With increasing
pressure on forest lands, and shortening on the fallow period, this practice of farming which was once in
balance with nature has become disorderly causing considerable damage to the regeneration of forests
cleared in this manner. Deleterious effects include deforestation, spread of sterile grassland, soil erosion,
and loss of productivity of forest and agricultural land.

Collection of Fuelwood: Consumption of wood (timber and fuelwood) in India is considerably (4 to 5 times
higher than what can sustainably be removed from the forests. Much of the rural energy for cooking comes
from collection of fuelwood from forests. In 1990, the estimated removal of fuelwood was about 250 million
cu.cm, which has been estimated to increase to 310 million cu.cm by 2000 (NFAP, MOEF, 1999). This
contributes to the overall deterioration of the quality, stocking condition and productivity of the forest ulti-
mately leading to deforestation and degradation.

Grazing in Forest Land: Forest land are an important source of grazing and fodder in the absence of ad-
equate pasture land and a viable policy of fodder development. It is estimated that that over 270 million
livestock consisting of over 50% of India’s livestock graze in the forests (NFAP, 1999). These include tradi-
tional ethnic sedentary village livestock and migratory animals herded by ethnic grazers. Additionally gra-
ziers collect an estimated 175 to 200 million tonnes of green fodder annually. This results in overgrazing and
over-extraction of green fodder, leading to forest degradation through damages to regeneration and compac-
tion of soil. A sample survey of FSI estimates that impact of grazing affects 78% of the country’s forests, of
which 18% suffers high incidence and 31% medium incidence. Grazing occurs even in protected areas. In
another survey, 67% of the national parks and 83% of the wildlife sanctuaries surveyed reported grazing
incidences.

Forest fires: Forest fires, mostly ground fires affect annually about 35 mha of forest area. These are by and
large incendiary in nature. The environmental impact of these depend on forest type. The nature and severity
of damage depend on the type of forest, availability of fuel and climatic factors.

5.1.5 Industrial and Mining Activities

5.1.5.1 Industrial Activities: Industrial effluents and mining are also gradually emerging as important
agents of desertification. In most cases the root of the problem is the mismanagement by land users and
poor implementation of pollution control regulations. Industrial effluents and their discharge into inland
waters and irrigation with poor quality water in many parts of the country are rendering stretches of land in
some of the States as degraded. Industrial effluents from textile, printing and dyeing industry and their
discharge into streams and rivers, which are non-perennial with no flow during the lean season severely
contaminates them. Use of such waters for irrigation has affected agricultural land as well. Besides produc-
tivity decline or complete loss, progressive degeneration of bio-diversity is yet another major consequence of
land degradation. In many areas the groundwater has been polluted. Some of the most affected areas are
found in Pali, Jodhpur and Balotra in Rajasthan due to dyeing industry, Bicchri also in Rajasthan due to
discharge of highly toxic effluents, large tracts of land have been rendered unfit in industrial estates such as
Vapi, Ankleshwar in Gujarat, Pattancheru, Bollaram in Andhra Pradesh which house large a large number of
chemical manufacturing units, Vaniyambadi in Tamil Nadu due to effluents from leather processing indus-
trial units.

52



Chapter 5 Factors, Processes and Impacts of Desertification

5.1.5.2 Mining Activities: Mining is another major industry, which is a factor of desertification in the coun-
try. This is especially with unplanned open cast mining and dumping of mine refuse in the vicinity of agricul-
tural lands. Despite guidelines and regulations for undertaking adequate environmental measures mining
operations, open cast mining of sandstone, limestone, marble, gypsum, and clay is largely practised by
small scale entrepreneurs who do not take up post mining operations. Consequently, such areas are gradu-
ally turned into wastelands. China clay, Fuller’s earth, calcite and gypsum generate fine particles which are
washed down the slopes with runoff and get deposited in the adjoining cultivated fields. This eventually leads
to problems of waterlogging and salinity.

5.1.5.3 Disposal of Soild & T oxic Wastes onto Land: In many parts of the country such as Vapi,
Ankleshwar, in Gujarat; Pattancheru and Bollaram in Andhra Pradesh, Pali, Balotra in Jodhpur large tract of
land have been rendered useless due to disposal of toxic industrial wastes. In some areas, this has led to
ground water contamination as well. The costs for reclamation of such land, if carried out as per require-
ments, would be enormous.

5.1.6 Demographic pressures: Population pressures is a significant factor for land degradation.
Population Pressures in the Arid Region: The general problem of arid areas with large populations is essen-
tially one of human ecology. The inherently limited resources within arid and semi-arid regions set the
ultimate limit of production are finally dependent. Furthermore, erratic rainfall results in widely fluctuating
production leading to scarcity, which imposes stress on these populations. In general, the population den-
sity of both human and livestock in the arid region is much higher than the national average. The decennial
growth rate of population during the decade 1981-91 in the desert region was 29% as against 23% for the
country (MOEF, 1996). The livestock population also increased from 9.4. million in 1951 to 14.4. million in
1961 (53% increase ) and to 15.52 million in 1971 (8% increase). The density of livestock on grazing lands
has consequently increased. The increase of cattle, buffaloes and camels has been very high in this region.
As population increases, the demand on natural resources is further magnified. This has led to further
intensive use of land and other natural resources in drier regions. The consequence is an imbalance be-
tween the human and animal population on the one hand and plants, water, and land resources on the other.
As the demand by the first persists and increases, the resources tend to become depleted and, as depletion
proceeds, the stress upon them becomes even greater. Thus, a process of progressive degradation of
resources is set into operation, which intensifies with drought. If not checked timely and effectively, it leads
to loss of vegetation, leading to loss of biodiversity. The barrenness of the land affects the hydrological cycle
which can affect the rainfall pattern for the region. In the semi-arid, sub-humid regions of the country also,
there are some areas such as the Gangetic Plains, where the population density is one of the highest in the
world.

5.1.7 Drought and Land Degradation : Drought is generally a naturally occurring phenomenon due to
deficit of rainfall in a region. However, drought effects can be exacerbated due to absence of vegetative cover
impacting the hydrological regime. Drought could thus be another causative factor for land degradation. Arid
and semi-arid regions in the country encounter moderate to severe droughts frequently leading to crop
failures and famines. While droughts of transient nature may not cause significant adverse effect on the crop
and livestock production, severe droughts of recurring nature lead to lower biomass production, poor grain
yields and scarcity of fodder. In areas with restricted growing season and soils of poor water holding capac-
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ity, droughts have a significant impact on the total biomass yield. Such situations result in minimal inputs of
organic carbon into the soils. Even the biomass recycling through leaf litter from perennials is reduced.
Further more, scarcity during drought years leads to enhanced grazing pressure by the livestock which
accentuates the problem of loss of vegetative cover. The process is aggravated if the following year also is a
drought year. This way recurrent droughts lead to land degradation mainly through decline in biomass
production and depletion of organic carbon (humus) in the soils. Itis, therefore, not surprising that some of
the most severely degraded land are found in the chronically drought prone areas having shallow and light
textured soils.

5.2 Processes of Desertification

The different processes involved in land degradation include:

0] Wind erosion

(i) Water erosion

(iii) Salinity-Alkalinity
(iv) Waterlogging

5.2.1 SOIL EROSION
Soil erosion by water and wind account for 87% of the area affected by soil degradation. It has been
estimated that between 1977 and 1997 the area critically affected by erosion has almost doubled.

5.2.1.1 Wind Erosion: Wind erosion is the major process of land degradation in the hot arid regions of the
country affecting 10.46 mha. These include the States of Rajasthan, Haryana, Gujarat, and Punjab, cover-
ing an area of 28,600 sqg.km of which 68% is covered by sand dunes and sandy plains. Wind erosion is also
prevalent in the coastal area where sandy plains dominate and in the cold desert regions of Leh in Jammu &
Kashmir (Prasad & Biswas, 1999).

5.2.1.2 Water Erosion: Water or run-off induced soil erosion is the most serious process of land degrada-
tion and desertification in the country affecting about 107.1 mha of the country’s geographical area. In the
Indian context, it results in loss of topsoil and terrain deformation (ravines, gullies, etc.) (MOA, 1985). The
broad types of water erosion are given in Table 5.1. Soil erosion through accelerated sheetwash and rill /
gully development occurs mainly in the Saurashtra and Kutchh uplands and along the eastern margin of the
Thar in Rajasthan, where the average rainfall varies from 350 mm to 500 mm. The major reasons are in-
creased cultivation of marginal land with high slopes and shallow soils, destruction of natural vegetation for
fuel and fodder, overgrazing, and other environmentally destructive uses. In the Aravalli Hill ranges along the
eastern margin of the Thar, the hill slopes are being regularly denuded of natural vegetation cover for fuelwood,
and fodder. Consequently the soils are being washed out by sheet rill and gully erosion, so much so that in
many areas there is hardly any soil left to start a replantation progarmme. In Kutchh region, the problemis
partly related to a slow natural upliftment of the terrain over the centuries, leading to a change of base level
and increased erosion.
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Table 5.1: Types of Soil-Induced Erosion

Types of Erosion Predominant In
Sheet erosion Indo-gangetic plains, Northern Himalayas, Nilgiris.
Gully and ravine erosion Major area in the Central India in the Indo-gangetic plain along

the Yamuna and Chambal. Also some areas in Western, central,
and eastern India, and in the foothills of Himalayas.

Torrent and Stream Channel Erosion Foothills of the northern and north-eastern Himalayas, Assam
valley.
Erosion due to shifting cultivation North East Hill Region

Runoff induced erosion is quite prevalent in most States of India located in the arid, semi-arid and dry-sub-
humid regions. The annual water erosion rate ranges from less than 5t/ha/yr (for dense forests) to more than
80 t/hal/yr in the Shivalik hills (Prasad & Biswas, 1999). Sheet erosion affects red soils comprising Alfisols,
ultisols, and oxisols (4-10 t/ha/yr) and black soils constituing Vertisols and Vertic soils (11-43 t/ha/yr). Gully
erosion severely affects hilly areas (more than 33 t/halyr), while hill slope erosion affects 13 mha (more than
80 t/halyr). Runoff erosion has resulted in extended and deep gullies in vast areas of Uttrar Pradesh (AESR
9.2), Madhya Pradesh (AESR 5.2), Rajasthan (AESR 2.3 and 4.2), Bihar (AESR 13.1), Gujarat (AESR 5.1),
Maharshtra (AESR 6.1 and 6.2), Andhra Pradesh (AESR 7.1 and 7.2), Tamil Nadu (AESR 8.3) and Karnataka
(AESR 3.0, 6.4 and 8.2).

Among the soil groups undergoing serious erosion by water are red, black and the mountain soil regions.
The vertisols in pennisular India are highly erosive because of a high run-off rate (40-50% of the total rainfall),
high erosive slope and poor permeability. The laterite soils suffer from rill erosion losing almost 40t/ha/yr in
the absence of adequate soil conservation measures (Prasad & Biswas, 1999).

Ravines: . Ravines are a kind of network of gullies formed as a result of water erosion and they are found
generally in deep alluvium and entering a nearby river. Itis estimated that about 3.97 mha area is affected by
ravines in States of Uttar Pradesh, Madhya Pradesh, Gujarat, Rajasthan, Punjab, Maharashtra and Orissa
according to estimates, in the regions along the banks of rivers Yamuna, Chambal, Mahi, Tapi and Krishna.
Ravines have been classified into shallow (3 to 6m), medium (6 to 9m) and deep (>9m). Further they have
also been classified based on their suitability for reclamation for operational convenience (ICAR, 1999).

5.2.2 Soil Salinity- Alkalinity

Vast areas in the otherwise productive Indo-Gangetic plain cutting across the states of Haryana, Punjab,
Uttar Pradesh and some coastal regions of Gujarat have lost their productivity due to soil salinity—alkalinity.
These soils are characterised by excess soluble salts with sodium carbonate in substantial quantity. Con-
sequently, the soils accumulate sodium on the exchange complex thus resulting in poor physical properties
including low infiltration rates. In many areas a layer of calcium carbonate concretion (kankar pan), which
is normally found at a depth of 1 m, acts as a barrier for root penetration into the soil. The soil pH is high
adversely affecting germination, plant growth, and nutrient availability to plants. The process of salinisation
sets in due to (a) irrigation with ground water containing excess of carbonate and bicarbonate ions (second-
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ary salinisation), (b) runoff from adjoining undrained basins, and (c) rise in ground water table as a conse-
guence of mismanagement of irrigation command. This is a man-made problem. In addition, there is natural
salinity in depressions in landscaping of lower elevations.

5.2.3 Water Logging

Waterlogging is estimated to affect about 8.52 mha of the land surface. The problem is severe in the Indira
Gandhi Canal Command Area in Rajasthan, where excess irrigation in the soils having gypsum-rich barriers
at shallow depth and wrong drainage planning are the major causes for degradation in these canal command
areas, leading to saline-sodic water and a salt-rich hard pans. Some areas of Uttar Pradesh, Haryana and
Punjab under agriculture also have this problem. According to a World Bank study, India loses 1.2-2.0
million tonnes of foodgrain production every year due to water logging (ICAR, 1999).

5.3 Impacts of Desertification

5.3.1 Impact of Human Population Pressures on Forest Resources: Population pressures per unit
area of forest is one of the highest in the world. In 1991, the national average density of population per sg. km
of forestland was 1320 and ranged from 2860 in the north western States to 191 in the north eastern region.
Consumption of wood (timber and fuelwood) in India is considerably (4 to 5 times) higher than what can
sustainably be removed from the forests. In 1990, the excess removal of fuel wood was estimated to be
about 250 million cu.m with an expected increase to 310 million cu.m by 2000 (NFAP, MOEF, 1999). These
are steadily adding to forest degradation and deforestation.

5.3.2 Impact on Biodiversity: =~ Owing to degradation of forests and natural habitats for expansion of
agriculture, river valley projects and industrial and urban developments, the biodiversity of the country are
under threat, some of them for survival itself.

Box 5.1: Adverse Impacts of Deforestation

Environmental Impacts

Loss of ecological stability.

Loss of biodiversity.

Reduction in carbon sink capability and their effects on climate.
Floods, drought and related losses.

Damages to watershed

Soil erosion.

Silting up of reservoirs.

Desertification and Drought.

Changes in hydrological regime.

Social and Economic Impacts

Loss of employment.

Food and Livelihood security.

Source: NFAP, 1999
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5.3.3 Impact of Livestock Population Pressures on Grazing & Forest Land Resources: India’s high
livestock population is increasing further. Most livestock farming is of low productivity. With the steady rise
in animal, especially cattle population in the country, pastures and grazing lands have been subjected to
overuse. This has resulted in loss of vegetation and affected their regeneration potential leading to slow
degradation of grazing land, which eventually become barren. A substantial percentage of pasture and
grazing lands has been encroached upon for agricultural & other purposes. The reduction in the extent of
availability of land for grazing has led to more and more forests being used as grazing grounds.

Table 5.2: Livestock grazing on forestland (in millions)

Year Livestock grazing
1957-58 35
1973-74 60
1995 (estimate) 90

Source: NFAP, 1999

Livestock production in India is to a large extent dependent on crop residues and crop by-products. The total
supply of feed and fodder in 1993 was straw 398 million tons, green fodder 573.50 million tons, and concen-
trates 41.98 million tons (MOEF 1993 estimates). It is estimated that during 1993, the country faced a
deficit of 570 million tonnes green fodder, 276 million dry fodder. The 1995 combined availability of green
fodder from permanent pastures, other grazing lands, agricultural lands and forests was estimated at 434
million tonnes, whereas the minimum requirement was estimated to be 882 million tonnes. The big gap has
resulted in unlimited and unrestricted grazing in forest lands. (SOE, 1995). Forests have been an important
source of grazing and for fodder in the absence of adequate pastureland. It is estimated that about 270
million livestock graze in forests. Additionally, grazers collect an estimated 175 to 200 million tonnes of
green fodder annually. This further results in overgrazing and over extraction of green fodder leading to forest
degradation through their deleterious effects on soil compaction and poor regeneration of forests (NFAP,
1999).

Livestock are increasing at a rate of 2% per annum mounting a tremendous pressure on the limited land
resources (ICAR. 1999). There has been a steady decline in the area and quality and quantity of CPRS, as
a result of increase in population and livestock pressures. About a third of the total feed intake of the
ruminants in India, large and small, is by grazing on common property resources (CPRs). Overgrazing by
herds far larger than what the land can sustain, year after year, has progressively rendered them into
marginal or wastelands, grossly eroded and changing plant association, making them unsuitable for bovines
and fit only for sheep and goats. Itis clearly understood that the cause and effect of all these retrogressive
changes in the common property resources (CPRs) and more generally on the ecosystem, emanates from
the enormous increase in human population followed by increase in animal populations, far beyond the
land’s ability to sustain and provide for.

5.3.4 Impacts of Depletion of Vegetative Cover:  One of the impacts is the gradual change of ecosys-
tem through loss/replacement of one species with another. In many parts of Rajasthan, there has been a
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gradual change in the natural vegetation found in the region and plant density. For example, in the sandy
areas of less than 200 mm annual rainfall zone, the grass species such as Lasirus sindicus-Elesine compressa
are being slowly replaced by Aristida funiculata - Dactyloctenium sindicum, with a concomitant decline in
basal cover and plant density. Similarly the permanent pastures and fallows in the high rainfall zones which
once supported a good stand of trees and shrubs now present a stunted landscape. At many places the
original species are being replaced by poor quality shrubs and grasses like Crotalaria burhia, and A. funiculata.
The common grazing lands around villages have now turned as some of the severely degraded sites, due to
over exploitation and gross neglect. Encroachment of these village commons for crop production and other
non-farm activities has also led to conversion of these pasturelands to other uses. On an average, the area
with good grass species in the < 300 mm average annual rainfall has declined by about 7% while in the >300
mm average annual rainfall zone the decline has been far greater from 8 % to 12%. This has a significant
effect on the potential fodder production from these lands (Singh, et.al. 2000).

5.3.5. Impacts of Soil Erosion

5.3.5.1. Impacts of Wind Erosion: Sand dunes and other sandy land forms in the Thar desert are most
vulnerable to wind erosion/deposition. Sandy land forms in the western part of the desert (Agro-ecological
Sub-Region (ASER): 2.1, 2.3) are more unstable and vulnerable than those in the east. This is especially
due to the decreasing rainfall and increasing gradient in the wind velocity from east to west direction. The
threshold velocity for initiating wind erosion has been estimated to be around 10 km/hr (Prasad & Biswas,
1999). However, wind velocities of as much as 30 km/hr are common, leading to loss of topsoil and terrain
deformation in the affected regions. In other parts of the Thar and in western parts of Haryana, large-scale
introduction of tractor ploughing in the sandy terrain, including the dune slopes, is increasing the sand load
manifold for aeloian processes, and is threatening more areas through new sand dune formation and ad-
vancement of old dunes. Destruction of natural plant cover in the sandy terrain for fuel and fodder, extending
the areas of cultivation to less suitable sandy tracts and higher slopes of sand dunes, land levelling in the
Indira Gandhi Canal Command area also accelerating the aeolian process.

5.3.5.2. Impacts of Water Erosion: The national average of rate of soil erosion, based on existing soil loss
data, has been estimated as 16.35 t/halyr, yielding a total soil loss of 5. 3 billion tonnes annually in the
country (Prasad & Biswas, 1999). About 64% of the eroded soil comes from the Shivaliks, the western
Ghats and the north-eastern States. Of the eroded soil, nearly 29% of the total eroded soil are permanently
lost to the sea, 10% end up in reservoirs and about 61% transferred from one place to another. The transfer
of eroded soil into reservoirs results in the reduction of the storage capacity by 1-2 % annually. The data on
river valley projects on 17 medium and small reservoirs in India have shown that the rate of inflow of sediment
is about 3 times (9.17 ha-m/100 km2/annum) compared with the design rate of (2.93 ha-m/100 km2/annum),
rendering their life expectancy and the hydroelectric power generation to one-third the planned capacity.
(Samra & Pratap Narain, 1999). The annual water erosion rate has been estimated to range from less than
5 t/halyr (for dense forests, snow clad mountains and arid desert regions) to more than 80 t/ha/yr in the
Shivalik Hills. The annual erosion rate in the north-eastern region (which practice shifting cultivation) showed
top soil losses exceeding 40 t/ha/yr. The annual erosion rate in the Western Ghats and the coastal regions
varied from 20 to 30 t/ha/yr and can be as high as 60 to 70% if they are under shifting cultivation. This results
in formation of ravines which affect a land area of approximately 3.97 mha and occur along the banks of the
rivers Yamuna, Chambal, Mahi, Tapti, and Krishna, and regions with shifting cultivation regions affecting
about 4.91 mha in the north-eastern regions.
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5.3.5.3. _Impacts of Erosion on Soil Fertility: Sol erosion is directly linked to deterioration of soil health
which in turn affects crop productivity and sustainability (Prasad & Biswas, 1999). Erosion also takes away
with it every year 14 million tonnes of such major nutrients as nitrogen, phosphorus, and potassium form the
country’s soils. Red and lateritic soils are particularly prone to this problem. Intensive cropping has further
hastened the process of nutrient removal. The eastern part of Jammu and Kashmir (AESR 1.1) is the worst
affected with respect to loss of soil organic matter (SOM) besides parts of Rajasthan and Gujarat. SOM is
one of the key resources supporting crop productivity. However, it is a dynamic resource responding to the
changing land uses and input-output ratios. It has a significant bearing on soil properties related to produc-
tivity as also erosivity. Under intensive cropping and imbalanced fertiliser application systems (relying largely
on N fertlisers), SOM content declined irrespective of the cropping systems and soil types.

The Government of India has not estimated the economic losses due to impacts of all the factors and processes
of land degradation. According to the Tata Energy Research Institute (TERI), New Delhi, the economic losses
caused by lower crop yields, and reduced reservoir capacity has been estimated to be in the range of 89-232
billion rupees, as a result of loss of 11-26% of agricultural output (TERI- GREEN India- 2047).

5.3.6. Impacts of Inefficient Water Management: Inefficient water management is observed at all levels -
city, province, and village leading to drought-like situations. In places of acute water scarcity, long hours are
spent for collection of water which affects the quality of life and is a direct loss to the economy. The
availability of renewable freshwater resources per capita in India has fallen from 6000 cubic metres in 1947
to about 2300 cubic metres in 1997 (TERI report). The adverse impacts of temporary/long-term fall of
waterlogging are reflected in overall effect on the ecology, reduced agricultural output, limited choice of
crops, and impacts on the socioeconomic conditions of the affected region. According to a World Bank
study, India loses 1.2-6.0 million tonnes of foodgrain production every year due to water logging (Prasad &
Biswas, 1999).

5.3.7. Impacts of Overabstraction of Ground Water : The excessive pumping of groundwater for irrigation
purposes in intensively cultivated areas of Punjab, Haryana, and Western Uttar Pradesh has caused the
lowering of ground water table in certain pockets. The States that currently overexploit groundwater the most
are also the country’s agriculturally important States, each with a net irrigated area of over 0.3 million
hectares, groundwater is the predominant source of irrigation in eight States (TERI-GREEN, India 2047).
During the past decade, ground water table has dropped at a rate of 0.5-0.8 metre per year in Haryana and
0.2-1.0 m per year in Punjab. Major metros such as New Delhi, Chennai have over exploited their ground
water and the levels have dropped drastically. The overexploitation of groundwater in some areas has made
its extraction increasingly expensive and not viable. The effect of such high costs is likely to be particularly
severe on small and marginal farmers. A falling water-table requires greater expenditure on extraction, which
the small and marginal farmers can ill afford. In Kutchh region of Gujarat, over extraction of ground water has
led to saline water intrusion into coastal aquifers resulting in deterioration of water quality. Reclamation of
saline ground water is one of the most difficult problems of reclamation of degraded lands.

5.3.8 Impact of Desertification on Decline in Quality of Life:
Quality of life of rural communities is by food security, water security, sustained availability of fuel and fodder
and adequate income generation. Responsibility of collection of fuelwood, fodder and water requirements of
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the family in many rural areas rests with the womenfolk. The quality of life of women particularly in the
severely affected regions of the country, especially belonging to the backward communities, is extremely
hard. Many of them spend a life of drudgery spending large amount of their daily time for collection of
fuelwood, food, fodder and water needs of the family. Increase in collection time indicates a progressive
degradation of the land and a corresponding decline in quality of life of people in such regions. In many
areas, the men have migrated to cities and the women are the de-facto heads of families looking not only
after children but also responsible for all aspects of running the household and their livelihood. The contribu-
tion and importance of women in the development of the family unit as well as to the local community and to
the economy has not been given the attention that it deserves.

5.3.9 Impacts of Desertification on Migration from Rural Areas and Urbanisation:

Where urbanisation in the industrialised countries resulted from industrial development, today, urbanisation
in developing countries is the result, in most cases, of pressures from declining quality of life in rural areas.
As per the 1991 census, 26% of the country’s population (217 million) live in urban areas. This is expected
to be about 300 million in 2001 and is expected to rise to 590 million by 2025 (Report of GOl to CSD, 1994).
Twenty three metropolitan cities account for 32.5% of the urban population in the country. Desertification,
per se, is not the only reason for migration to cities and nor is migration the only source of urban growth. In
fact with the advent and expansion of the electronic media, the hopes and aspirations of people have
increased enormously, which is also one of the contributing factors to migration to cities. The changing role
of media also has profound implications on the changing consumption patterns which have direct and
indirect impacts on the natural resources. There is a well-established correlation between desertification
and migration from rural areas. Forced migration to urban areas due to desertification leads to an inability to
adjust to exigencies of urban living and hence creation of slums and the associated social stress
(UNCCD,1997). In India, migration throws most urban Plan Programmes out-of gear and leads to an inability
to provide basic civic services and facilities such as housing, water supply, energy, transportation, etc.
leading to creation of unauthorised colonies and slum clusters in towns and cities, increased pollution and
environmental degradation and the consequent decline in the quality of life.

5.3.10 Impact of Desertification on Climate
The extent of impact of desertification on climate is a very complex phenomenon not fully understood. The

changes in vegetative cover due to various human-induced changes can influence the solar radiation and
thus the energy balance of both the surface and atmosphere of the earth (WMO, 1996). For example, any
change in the surface albedo (reflection of sunlight) (due to vegetative loss) will affect the amount of solar
radiation absorbed by the surface. Similarly, changes in soil moisture levels will determine the portion of
energy that is used in evaporation and transpiration processes, which in turn affects the micro-climate.
Other factors such as wind speeds, surface temperatures influence the evapo-transpiration rates.
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Chapter 6

Measures to Combat Desertification and Mitigate the Effects of Drought

Highlights of Chapter 6

This chapter explains in considerable detail the various policies, strategies, legislative and institutional frame-
work and the various plans, programmes and measures that are under implementation for the conservation
and eco-restoration of natural resources and degraded lands, community-based and social sector programmes
for human development and local area development for improving the socio-economic conditions of the local
people.

The chapter also explains in detail the technologies available for conservation of land resources and for eco-
restoration of degraded lands. Specific programmes, measures and technologies for drought mitigation are
also given. The chapter also highlights the traditional technologies available in the country for desertification
and drought mitigation.

The Chapter is divided into four main sub-sections:

A Policy, Strategy and Legislative Framework.

B. Planning, Programmes and Institutional Framework.

C. Monitoring mechanism.

D. Technologies for Combating Desertification and Drought.

A POLICY, STRATEGY AND LEGISLATIVE FRAMEWORK

6.1  Constitutional Provisions and Obligations

Environmental conservation has been an integral part of the Indian ethos. These are reflected in India’s
Constitution adopted in 1950. Articles 48A and 51G of the Directive Principles of State Policy enjoin upon
the State to protect and improve the environment and safeguard the forests and wildlife. The Constitution of
India also enable the Centre and the States to enact laws to carry out the duties of preservation, afforesta-
tion and conservation of natural resources. Article 39(b) and (c) lays down the duty of the State and the
Centre to develop natural resources for common good. Article 40, on the other hand, calls for organisation of
village as units of self-government. The Directive Principles of State Policy, though not enforceable by any
Court, are nevertheless fundamental to the governance of the country. Thus, a favourable atmosphere for
empowering grassroots communities and for assisting them to take initiatives in the areas of environmental
management, including combating desertification, already exists.

The Constitutional provisions in respect of allocation of responsibilities between the Centre and the States
fall into three categories: the Union List (List-1), the State List (List-1l), and the Concurrent list (List-IIl). Land
and Water are subjects within the purview of the States. However, ‘Forest’ was a State subject earlier, and
was brought to the Concurrent list in 1976. The subject ‘Environment’ is not under any List but is covered
under the Directive Principles of State Policy and Fundamental Duties enshrined in the Constitution ‘to
protect and improve the environment’.
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Fundamental Rights in the Constitution also ensure equality before the Law, equal protection of religion,
race, caste, sex, or place of birth and guarantees equal opportunity to all citizens in matters relating to
employment. Further, the Constitution of India not only grants equality to women but also empowers the
State to adopt measures of positive discrimination in favour of women for neutralising the cumulative socio-
economic, education and political disadvantages faced by them. Articles 14, 15, 15(3), 16, 39(a), 39(c), and
42 of the Constitution of India are of specific importance in these regard.

6.2 Policy
6.2.1  National Water Policy, 1987
The Government of India (Ministry of Water Resources) prepared a National Water Policy in September
1987. The Policy is a broad statement covering the following aspects:
In the planning and operation systems, water allocation priorities has been given to:
- Drinking Water
- Irrigation
- Hydro-power
- Navigation
- Industrial and other uses.
Water resource development projects should be planned and developed as multi-purpose projects. The
projects should provide for irrigation, flood mitigation, hydro-electric power generation, navigation,
pisciculture and recreation wherever possible. Drinking water would be the prime consideration. Recy-
cling and re-use of water be an integral part of water resource development.
Resource planning has to be for a hydrological unit such as a drainage basin as a hole or a sub-basin.
Water zoning for use and economic development would be undertaken.
Water development projects would consider impacts on human lives, settlements, occupations, eco-
nomic, social and other aspects.
Water management issues relating to agriculture, particularly with reference to irrigation systems- their
management and efficiency and also at costs.
There would be an integrated and multi-discplinary approach to the planning, formulation and approval
and implementation of water related projects, including catchment treatment and management, environ-
mental and ecological aspects, rehabilitation of affected people, and command area development.
Measures for minimising land erosion would be taken up.
Groundwater potential would be assessed and exploited keeping its recharge potential in view.
Water rates would ensure to cover costs of O&M. Due regard would be given to small and marginal
farmers.
Water quality would be monitored.
Drought-prone areas would have special water conservation measures. The needs of drought-prone
areas would be given priority in water resource development projects. Drought proofing methods would
be given special attention.

6.2.2 National Land Use Policy Outlines, 1988

The policy outlines have been prepared. This document takes into account the environmental, social, demo-
graphic, economic and legal issues. The Policy has been circulated to all concerned for adoption and
implementation through enactment of suitable legislation. The policy, however, did not make the desired
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impact, mainly due to the fragmented handling of different components of agriculture like land and soil.
However, a Land Resource Management Policy and Approach now is being finalised in consultation with
FAO, the Lal Bahadur Shastri National Academy of Administration and the National Institute of Rural Devel-
opment (NIRD). The policy is intended to have dynamic conservation, sustainable development and equita-
ble access to the benefits of intervention as its thrust. Land being a State subject, many States have
enacted legislation on land. The basic objectives of the National Land Use Policy: Outline and Action Points
is given in Box 6.1

Box 6.1 Objectives of The National Land Use Policy: Outline and Action Points (1988)

1.

10.

11.

12.

13.

To meet the consumption needs of a growing population by increasing productivity of the integrated land
resource of the country.

To prevent any further deterioration of land resource by appropriate preventive measure.
To restore the productivity of degraded land by appropriate package of practices.

To provide the necessary technological and extension support to all concerned and to the farming
community in particular for obtaining maximum production through increased productivity.

To allocate land for different uses based upon land capability, land productivity and National production
goals.

To install an efficient and effective administrative structure for prescribing and regulating land by all
concerned, including the government department and to revitalise the land use boards in this respect.

To involve the community for adoption of appropriate land use for increased productivity, by ensuring that
the land use policy provides adequately fore the consumption and energy needs and generally improves
their income levels and provides them a better quality of life.

To create greater awareness of advantages of national land use policy at all levels through appropriate
educational, extension and training programmes.

To restructure the livestock production programme in such a manner that the livestock population is
gradually limited to economically productive stock and to prevent degradation of grassland by promoting
measures of increasing stall feeding o livestock in rural areas.

To provide for optimum use of land under agriculture by promoting mixed farming systems in which the
production programme will include the production of fodder and tree crops also on marginal and sub-
marginal farm land.

To motivate farmers by organising input supplies and marketing support for encouraging them to
cultivate the appropriate crop or fodder or tress in conformity with the land use policy.

To take up on priority basis the completion of land and soil surveys and to complete the inventory of
land resources on the basis of the prescribed land use classification so that allocation is based on a
reliable database.

To examine the legal support available for enforcement of land use policy in the form of existing State
and central laws and to consider the need for comprehensive legislation to provide some teeth to any
machinery entrusted with implementation of the national land use policy.

68




Chapter 6 Measures to Combat Desertification and Mitigate the Effects of Drought

14. To co-ordinate the formulation and implementation of water resource management policies, forest
management policies and urban planning within the overall resource allocation needs dictated by a
comprehensive national land use policy.

15. To prepare a plan of action at all levels covering a time frame relevant to all the objectives specified
above and to continuously monitor action taken thereon in all effective fashion.

6.2.3 National Forest Policy (NFP) of 1988

The National Forest Policy, 1988 envisages for the massive need-based and time-bound programme of
afforestation and tree planting with particular emphasis on fuelwood and fodder development, on all degraded
and denuded lands in the country (NFAP, MOEF, GOI, 1999). The Policy also makes it necessary to
encourage planting of trees alongside of roads, railway lines, rivers, streams and canals, and other unutilised
land and State/corporate/village and community lands and institutional or private ownership. It also provides
that green belts and woodlots should be raised in urban/industrial areas as well as in arid tracts to check
erosion and desertification as well as to improve the micro-climate.

Box. 6.2 Main Obijectives of the National Forest Policy 1988

Increasing substantially the forest/tree cover in the country through massive afforestation.
Increasing productivity of forests.

Meeting the requirements of fuelwood, fodder, minor forest produce and small timber and bamboo of the
rural and tribal population.

Efficient utilisation of forest resources.

Conservation of the natural resources which is a heritage.
Involving people through massive people’ movement.
Checking soil erosion.

Checking the extension of sand dunes.

The National Forest Policy, 1988 recognised ‘environment stability’ to be the main objective of forest policy
and the ‘derivation of direct economic benefits’ subject to this main objective. It took cognizance of basic
needs of fuelwood, fodder, minor forest produce and construction timber of the tribal and poor and accepted
these as the first charge on forest. The NFP, 1988 further states that one of the essentials of forest manage-
ment is increasing forest cover on semi-arid, arid, and desert tracts. It called for involvement of people in
protection, regeneration and development of forests. In these respects NFP, 1988 marked a paradigm shift
in the objective of forest policy and forest management.

6.2.4 National Policy on Education (NPE) 1986 as Revised in 1992

The policy as revised in 1992 recognises the paramount need for creating consciousness of the environment
and stipulates that it must permeate all ages and all sections of society, beginning with the child. Environ-
mental consciousness should inform teaching in the schools and colleges. The policy seeks to integrate
this aspect in the entire educational process. The policy envisaged that education should be used as a
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strategy for achieving a basic change in the status of women. Important aspects include: (i) special focus
on promotion of literacy amongst women and people from the backward communities, (ii) emphasis on
vocational and skill development programmes, (iii) encouraging active participation of elected representa-
tives at the panchayat level in the Adult Literacy Programmes. A Programme of Action was prepared with
the assistance of 23 Task Forces.

6.2.5 Policy Statement of Abatement of Pollution, 1992

Advocates the use of a mix of instruments in the form of legislation and regulation, fiscal incentives, volun-
tary agreements, educational programmes and information campaigns for the prevention, control and abate-
ment of environmental pollution in the country. The Policy is based on “Polluter Pays Principle”.

Box. 6.3 Policy on Abatement of Pollution - Key elements

Comprehensive approach to integrate environmental and economic aspects in development planning.
Emphasis on preventive aspects.

Promotion of technological inputs to reduce industrial pollutants.

Encourage, develop and apply the best available practical technical solutions.

Ensures that polluter pays for the pollution control arrangements.

Involve the public in decision making.

6.2.6 National Livestock Policy Perspective, 1996.  Presents a strategic framework with six identified
thrust areas, as given below:
(1) Use national and global market pull creatively to provide the energy and impetus for sectoral growth.

(2 Enhance quality and economic efficiency at the sector level through promotion of appropriate institu-
tions and mechanisms.

(3) Use positive discrimination to support livelihood-intensive institutions, technologies and programmes
so that future growth of livestock sector does not occur at the cost of rural livelihoods.

(4) Redesign and revitalise the research establishment, extension and input supply mechanism to serve
as the protective armour around small producers and women.

(5) Promote research, experimentation, propagation of intermediate production units that blend advanced
techniques with traditional modes of production.

(6) Monitor environmental implications of the livestock sector growth and evolve participatory local mecha-
nisms for CPRs management.

The goals of the policy perspective are (i) to transform the national and global market pull into an engine for
generating sectoral and national competitive advantage, (ii) to enable small producers all over the country to
participate in the process growth and globalisation and (iii) to ensure the ecological sustainability of the
growth of the livestock sector. The strategy includes providing credit support to landless to own bullocks
under the anti-poverty programmes. It also promotes programmes like Joint Forest Management, commu-
nity fodder farms and grazing land protection committees as a method of sustainable use of village CPRs. It
recommends the conservation of livestock germplasm in order to preserve genetic diversity. The Policy
perspective also mentions the issue of feed and fodder requirements of the large and growing cattle popula-
tion in the country.
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The National Livestock Policy is in the process of being finalised (Ministry of Agriculture, Department of
Animal Husbandry and Dairying, 2001).

6.2.7  National Agricultural Policy 2000

It seeks to promote technically sound, economically viable, environmentally non-degrading, and socially
acceptable use of country’s natural resources — land, water, and genetic endowment — to promote sustain-
able development of agriculture. The policy, particularly emphasises integrated and holistic development of
rainfed areas by conservation of rain water by vegetative measures on watershed basis and augmentation of
biomass production, for maintenance of ecological balance and for higher income generation through agro
and farm forestry with the involvement of the watershed community and by evolving technology, extension
and credit support packages. It, inter alia, indicates the broad policy framework for management of grazing
land for increasing availability of animal feed and fodder, promoting use of unutilisesd wastelands for agricul-
ture and afforestation, reclamation of degraded and fallow lands as well as problem soils for optimisation of
their productive use; generation and transfer of technology; improving input use efficiency; pooling and
evaluating traditional practices, knowledge and wisdom; promoting investments in agriculture, strengthening
institutional infrastructure, ensuring better risk management and introducing management reforms, to achieve
the objectives (MOA, 2000).

6.2.8 National Population Policy, 2000

The policy, while continuing with the two-child norm, takes a comprehensive look at issues determining
population growth. Health care of mother and child, health and sanitation as well as compulsory education
figure high on its agenda. It aims to achieve reduced population growth through decentralised decision-
making. The policy aims at achieving a stable population by 2045. The new policy is significant that it has
been endorsed at the highest level, which should generate the political will to carry forward a programme that
is already in place. The policy has taken shape through a series of consultations with all stakeholders - the
State Health and Family Welfare ministries, State Secretaries, professional medical associations, and
medical experts, NGOs, media persons, corporate sector and the civil society towards advocacy and dis-
semination of the Policy. The Policy also focuses attention on the States of Uttar Pradesh, Bihar, Madhya
Pradesh, Rajasthan, and Orissa involving voluntary associations, community organisations and the Panchayati
Rajinstitutions. As a follow-up State Population Commissions have been set up in 10 States.

6.2.9  National Land Reforms Policy

Since land is under exclusive legislative and administrative jurisdiction of the States as per the VII" Sched-
ule of the Constitution, GOI play an advisory and co-ordinating role in the field of land reforms. It allows, inter
alia, greater access to land by the landless rural poor and provides guidelines for introduction of land reform
legislation or amendments to be initiated by the States and Union Territories (MORA&E, 1998).

6.2.10 DraftPolicies: The Government had separately initiated the formulation of national policies on the
following areas:

Draft Grazing and Livestock Management Policy, 1994

Draft National Policy for Common Property Resource Lands (CPRLS).

71



Chapter 6 Measures to Combat Desertification and Mitigate the Effects of Drought

However, these have not been given final shape so far. The underlying issues therein are discussed in detail
in Chapter 9.

6.2.11 Policy on Drought

There is no separate policy on drought per se. However individual ministries/sectors such as agriculture,
water, forestry, livestock management, etc., have addressed the issue of drought management in their
respective sectors.

6.3 Strategies for Environmental Conservation

Environmental management is accepted as a major guiding factor for national development. For this pur-
pose, instruments such as suitable legislation, fiscal incentives, agreement and treaties, educational pro-
grammes and information dissemination through publicity are used. The strategy includes not only use of
modern science and new technology, but also traditional technology with active involvement of the people.

6.3.1 National Conservation Strategy and Policy Statement on Environment and Development,
1992

In line with principles 16 and 17 of Agenda 21, the Government of India, Ministry of Environment and Forests
adopted the National Conservation Strategy and Policy Statement on Environment and Development in June
1992. It lays down the guidelines that help to weave environmental considerations into the fabric of the
national planning and development processes (MOEF,1992). Policy prepared with a view to integrating
environmental considerations into our development process. Emphasises sustainable life styles and proper
management and conservation of resources.

The conservation strategy is to serve as management guides for integrating environmental concerns with
development imperatives. The primary purpose of the strategy and policy statement is to reinforce the
traditional ethos and to build up conservation consciousness in society, which would live in harmony with
nature and make efficient use of resources. The strategy and policy statement lays down inter alia compre-
hensive action points in respect of sectors such as agriculture, irrigation, animal husbandry, forestry, energy
generation, use and conservation, industrial development, mining and quarrying, tourism, transportation and
human settlements to ensure that conservation and enhancement of the environment is taken due care of
while achieving sustainable development. The strategy was presented as the framework of sustainable
development for the country in the Earth Summit held at Rio in 1992.

6.3.2 National Policy and Macro-level Strategy and Action Plan on Biodiversity, 2000 focuses on
the following goals:

Conservation and sustainable use of biological diversity through consolidating ongoing efforts and initi-
ating new steps, wherever necessary. This would include regeneration and rehabilitation of threatened
species.

Secure participation of all stakeholders including local people, NGOs, industry and others in the conser-
vation and sustainable use of biodiversity.

Realise consumptive and non-consumptive value of biodiversity through necessary investments in re-
search and development including biotechnology development.

72



Chapter 6 Measures to Combat Desertification and Mitigate the Effects of Drought

Ensure benefits to India as country of origin of biological resources and to local communities and people
as conservationists of biodiversity, creators and holders of indigenous knowledge, innovations and prac-
tices.

Ensure consideration and integration of biodiversity concerns in other sectoral policies and programmes.

6.4 Legislative Framework

6.4.1 Forest(Conservation) Act, 1980

The Forest (Protection) Act was enacted with a view to checking indiscriminate diversion of forest land for
non-forestry purposes. Under this Act, compensatory afforestation is necessary and approval from the
Central Government is required before any forestland is diverted for non-forestry purposes. Moreover, transfer
is allowed only with the provision that compensatory plantations in an equivalent area of non-forest land, or
double the area in degraded forestland are raised. It should be noted that, since forestlands are owned by
State, approval is a matter between the Central and State Governments.

Important guidelines laid down in Forest (Conservation) Act, 1980 and Rules for diversion of forest land for
non-forest purposes include:

At the initial stage of the proposal different impacts to the environment of the area needs to be ad-
dressed.

The guidelines specify certain criteria for the siting of an industry, which state that no projects should be
in the vicinity of:
- National parks, wildlife sanctuaries and core areas of biosphere reserves.

- Areas of geomorphologic significance, unique biomass and ecosystems, heritage sites/structures
and areas of cultural heritage and importance.

- Protection of fragile ecosystems.
- Areasrich in biodiversity, gene pool and other natural resources.
Investors in industrial projects involving forest land are required to undertake a detailed Environmental

Impact Assessment (EIA) study of their project with respect to physical resources, hydrology and water
quality, socio-economic aspects, human use values, etc.

6.4.2  Environment (Protection) Act, 1986
A comprehensive act for the conservation and protection of the environment of the country. Itis a

Central Act empowering the Central Government to:
- Take all necessary measures for protecting the quality of environment.

- Plan and execute nation-wide programmes for the prevention, control and abatement of environment
pollution.

- Lay down standards for discharge of environmental pollutants and for quality of environment.

- Restrict areas in which industry, operation, process may not be carried out or shall be carried out
subject to certain safeguards.

- Lay down procedures and safeguards for handling hazardous substances.

- Issue directions to any person, officer, or authority including the power to direct closure, prohibition.
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- Regulate any industry, operation or process or stoppage or regulation of supply of electricity, water
or any other service.

6.4.3 Water (Prevention & Control of Pollution) Act, 1974 as amended in 1988

Deals with issues for the prevention, control and abatement of water pollution in the country. Water polluting
industries are required, under the Act, to obtain consent from Pollution Control Boards set up in every State
for the purpose of taking appropriate measures to prevent and control pollution from effluents.

6.4.4 Wildlife (Protection), 1972 as amended in 1988

Provides for the conservation of wildlife in the country.

6.4.5 Constitutional Amendments (73 ™ and 74" Amendments) of 1992

The Constitution of India was amended in 1992 to provide more powers to the local self governments on a
number of areas of governance.

Panchayat Raj Act, 1992 (Seventy Third Amendment Act)
This gives land related subjects to the Panchayati Rajinstitutions (Local Self Governments) at the village,
block and district levels.

- This is to ensure participatory planning, decision making, and monitoring of programmes by the
local self governments.

- Programmes relating to agriculture, land consolidation and soil conservation, water management
and watershed development, animal husbandry, fuel wood and fodder, social forestry, etc., are being
implemented through these institutions.

The Act provides that:

There shall be a Panchayat (Institution of self-governance) constituted under Article 243-B for the rural
areas in every State at the village, and district levels.

The Panchayat shall be constituted by a Chairperson and members who are elected representatives of
that village they represent.

Seats shall be reserved for the backward socially deprived communities (SC/ST).
Not less than one-third of the seats shall be reserved for women and also for those belonging to SC/ST.
The powers include preparation of plans for economic development and social justice.

The implementation of schemes for economic development and social justice pertain to matter listed in
the 11" schedule (Article 243-G).

Box. 6.4 Matters Listed in the Eleventh schedule
11" Schedule -(Article 243-G)

- Agriculture including agricultural extension.
- Land improvement, implementation of land reforms, land consolidation and soil conservation.
- Minor irrigation, water management and watershed development.

- Animal husbandry, dairying and poultry.
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- Fisheries.

- Social forestry and farm forestry.

- Minor forest produce.

- Small-scale industries including food processing industries.

- Khadi, village and cottage industries.

- Rural Housing.

- Drinking water.

- Fuel and fodder.

- Roads, culverts, bridges, ferries, waterways and other means of communication.

- non-conventional energy sources.

Municipality Act, 1992 (74 ™ Amendment Act, 1992)

The Act provides that Municipalities be constituted in every State (based on population, density of population, revenue
generation, for local administration, percentage of employment in non-agricultural activities, economic importance, etc :

- Nagar Panchayat

- AMunicipal Council for a smaller urban area

- AMunicipal Corporation for a larger urban area.

The Municipality Act enables them to function as institutions of self governments for devolution of powers and responsibili-
ties with respect to:

- preparation of plans for economic development and social justice
- Performance of functions and implementation of schemes as may be entrusted to them including those in relation to the
matters listed in the Twelfth Schedule.

Box.6.5 TWELFTH SCHEDULE (Article 243-W)

1. Urban planning, including town planning.

2. Regulation of land-use and construction of buildings.

3. Planning for economic and social development.

4.  Roads and bridges.

5. Water supply for domestic, industrial and commercial purposes.

6.  Public health, sanitation, conservancy and solid waste management.

7.  Fire services.

8.  Urban forestry, protection of the environment and promotion of ecological aspects.

9.  Safeguarding the interests of weaker sections of society, including the handicapped and mentally retarded.
10. Slumimprovement and upgradation.

11. Urban poverty alleviation.

12. Provision of urban amenities and facilities such as parks, gardens, playgrounds.

13. Promotion of cultural, educational and aesthetic aspects.

14. Burials and burial grounds, cremations, cremation grounds and electric crematoria.

15. Cattle ponds, prevention of cruelty to animals.

16. Vital statistics including registration of births and deaths.

17. Public amenities, including street lighting, parking lots, bus stops and public conveniences.
18. Regulation of slaughter houses and tanneries.

6.4.6. Biodiversity Bill, 2001: A Bill for conservation of biodiversity in the country has been introduced in
the Parliament.
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B. PLANNING, PROGRAMMES AND INSTITUTIONAL FRAMEWORK

6.5 Planning
Structure: The Planning Commission was set up in 1950 by a Resolution of the Government of India and is
responsible for planning for the country. The National Development Council (NDC), which is headed by the
Prime Minister and consists of the Central Cabinet Ministers and all the State Chief Ministers, guides the
planning process. The purpose of planning is to ensure growth, self-reliance, modernisation and social
justice. State Level Planning Boards have also been set up by respective States. The Plan process is
normally undertaken for five-years. So far, eight Five-year Plans have been prepared and implemented. The
on-going 9™ Five-Year Plan is for the period 1997-2002. The Planning Commission consults the Central
Ministries and the State Governments while formulating Five-Year Plans and Annual Plans and also over-
sees its implementation. The Commission also functions as an advisory body at the apex level. The evolu-
tion of the five-year plans to changing objectives and needs is presented in Annex 5 and summarised in

Tables 6.1, 6.2 and 6.3.

Table 6.1: Summary of the Major Activities/Events in the Various Five-Year Plans

Five
Year Plan

Year

Major Schemes/Measures Introduced for Combating Desertification

First

1951-1956

Agriculture central to the economy.

Second

1956-1961

Industrialisation, in addition to agriculture got emphasis. Planning on so-
cialist pattern of economic development.

Third

1961-1966

Continued with the socialist pattern of development. Setback due to drought,
external conflicts and devaluation of the rupee.

1966-1969

Beginning of ‘Green Revolution”- Steep increase in agricultural output with a
combined use of new varieties of seeds, fertilisers, and pesticides.

Fourth

1969-1974

Environment as an issue was realised and resulted in the setting of the
National Committee on Environmental Planning and Coordination (NCPEC).
In agriculture, increased use of High-yielding varieties.

Fifth

1974-1979

Problems of Inflation and BOP due to steep rise in prices of imported oil.

Sixth

1980-85

Constitution of the Department of Environment. Land degradation issues
also received attention with the setting up of the National Wastelands Devel-
opment Board (NWDB).

Seventh

1985-90

Animal husbandry programmes given focus and the success of “Operation
Flood Project” for meeting country’s milk and milk product needs.

1990-91

Major restructuring of the Economic Policy. Process of economic reforms
and liberalisation measures initiated. Planning redefined from a highly cen-
tralised planning to indicative planning.

Eighth

1992-1997

Role of Planning redefined to achieve goals of sustainable development.
Human development identified as crucial to sustainable development. A
number of employment generation schemes launched in the rural sector.
Health related programmes also received greater attention. Launch of the
National Drinking Water Mission. Setting up of the National Afforestation
Board.

Ninth

1997-2002

Greater integration of human development programmes with environmen-
tal, health and local development programmes. Further process of eco-
nomic reforms in many sectors.

Tenth

2002-2007

Under formulation.
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Table 6.2: Summary of Five-Year Plan Allocation for the Major Sectors (in Rs. Crores)

S.N FIVE YEAR 1ST 2ND 3RD ATH 5TH 6TH 7TH 8TH 9Th
PLANS
Major Heads T otal % Total % Total % Total % Total () Total % Total % Total % Total o
Outlay Outlay Outlay Outlay Outlay Outlay Outlay Outlay Dutlay
1. Agriculture & Minor Irrigation | 299 (incl. 14.8 320 6.9 625 8.6 4017 16.4 4643.6 5695.07 5.84 10573.62 5.87 54992.5 12.69 37546 4.4
comm.dev)
2. Irrigation & Flood Control 585 (incl. 29.1 964 3.95 3440.1 12160.03+ | 12.47 16978.65 9.43 55598 6.5
Power)
3. Major & Medium Irrigation 450 9.8 650 9.0
4. Energy 7293.9 26535.44 | 27.21 54821.26 30.45 115561.1 26.6 21554 25.1
5. Power 410 8.9 925 12.8 2135 8.75
6. Community 210 4.6 400 5.5
Development & Coop.
7. Village & Small Industries 180 3.9 250 3.4 795 3.25
Industry & Minerals 100 5.0 880 19.1 1500 20.7 5240 214 10200.6 15017.57 15.4 22460.83 12.48 46921.7 10.8 69972 8.1
Transport &
Communications 532 26.4 1290 28.1 1450 20.0 4183 171 6881.4 2411.97+ | 2.47+ 22971.02 12.76 | 5592557 | 12.88 121324 | 14.1
3134.26 3.21 +6472.46 +36 + 25109 +5 78 + 47616 +55
10. Scientific Research 134 0.55
11. Science & Technology 865.20 0.88 2466.00 1.37 4131.71°@ 0.95 25529@ 3.0
(including Envron.)
12. Ecology & Environment 4909.98 1.13 25529 3.0
13. Social Services ** 423 21.0 860 18.7 1250 17.2 4766.77 29350.46 16.31 79011.90 18.20 182005 | 21.2
14. Health 437 1.79 1821.05 1.86
15. Family Planning 300 1.23 1010.00 1.03
16. Nutrition 238.14
17. Education 852 3.49 1284.29 2523.74
18. Water Supply & Sanitation 339 1.39 3922.02
19. Housing & Urban 2851 11.6 1490.87 | 1.53&
Development & 997.53 &
1.02
20. Rural Development 5363.73 5.50 9074.22 5.04 34425.36 7.93 73439 7.9
21. Welfare of Backward 134 0.55 1560.30 0.98
Classes
22. Social Welfare 37 0.15 271.97 0.28
23. Labour Welfare & 37 0.15 199.64 0.20
Craftsman training




S.N FIVE YEAR 1ST 2ND 3RD 4TH 5TH 6TH 7TH 8TH 9Th
PLANS
Major Heads Total % Total % Total % Total % Total % Total % Total % Total % Total %
Outlay Outlay Outlay Outlay Outlay Outlay Outlay Outlay Outlay

24. Other Programmes 183 0.75 801.47 0.82 1686.79 0.94

25. Special Areas 450.0 1480.00 3144.69 1.75 6750.16 1.55 3649| 0.4
Programmes$

26. Gen. Eco. Services

27. Gen.Services 6360# 1.47 11940 1.4

28. Others * 74 3.7 - - 200 2.8 1760 7.21 326.7 1686.79 0.94

29. GRAND TOTAL 1960 100 4600 100 7250 100 24398 100 39287 | 100 97500 100 180000 100 434100 100 859200 100

@ Does not include Ecology & Environment for which allocation is under a separate Head.

#

*

$

+

Includes both Gen. Economic services & Gen. Services
Includes Inventories & Other Programmes
Includes DDP and DPAP

Includes Major and Medium Irrigation projects

** Social Services includes: Education, Health, Family Planning, Nutrition, Housing, Urban Dev.,. Water Supply & Sanitation, Social Welfare

Source: Reports of the Five-Year Plans of the Planning Commission, Government of India.
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Table 6.3: Growth Performance in the Five-Year Plans

S.N.  Five Year Plan Growth Rate
Target Actual

1. First (1951-56) 2.1 3.61
2. Second (1956-61) 4.5 4.27
3. Third (1961-66) 5.6 2.84
4, Fourth (1969-74) 5.7 3.30
5. Fifth (1975-1980) 4.4 4.80
6. Sixth (1980-85) 5.2 5.66
7. Seventh (1985-90) 5.0 6.01
8. Eighth (1992-97) 5.6 6.78
9. Ninth (1997-2002) 6.5 5.8*

Source: Ninth Plan (1997-2002) Document, Vol.l, Planning Commission, GOI.
* As per latest (2001) projections of the Planning Commission

6.6. Institutional Framework

6.6.1 Institutional Framework at the Central Level

As part of the process of formulation and implementation of the Five Year Plans (see section 6.5), the
Government has formulated a number of policies (see section 6.2) and has enacted several legislation (see
section 6.4) to ensure proper conservation and management of natural resources. The section below ex-
plains, in brief, the role played by key ministries and departments and a number of R&D and autonomous
organisations functioning in the Central Government which have a direct role to protect land resources and
to combat desertification.

6.6.1.1 Ministry of Environment and Forests (MOEF):  The Ministry of Environment and Forests (MOEF)
is responsible for planning, promoting and co-ordinating the environmental and forestry programmes in the
country. The Ministry also undertakes activities for the conservation of natural resources, afforestation and
regeneration of degraded areas, impact assessment, forest conservation, research, environmental educa-
tion and information. In the framework of sustainable development, a number of guidelines have been pre-
pared for major development projects concerning energy, infrastructure, transportation, etc which take into
account impact assessment of the project and suitable measures for conservation of environment.

6.2.1.2 Ministry of Rural Development (MORD ): The Ministry consists of three Departments - Depart-
ment of Rural Development, Department of Land Resources, and the Department of Drinking Water

Supply. The Ministry of Rural Development is responsible for the development and implementation of the
rural-based schemes, which provide with avenues of employment and income generation, development of
rural infrastructure and implementation of schemes on a watershed basis. The Ministry also implements
special poverty alleviation programmes and schemes targeting the rural poor. The erstwhile Ministry of Rural
Development was renamed as the Ministry of Rural Areas and Employment vide notification dated 8" March
1995. In view of the multiplicity of problems relating to soil and land resources the Department of Wasteland
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Development was reconstituted as the Department of Land Resources in April 1999 with additional man-
dates of Land Reforms, Land Administration including Land legislation, Drought Prone Area Programme
(DPAP), Desert Development Programme (DDP), etc. The other mandate of the Department of Land Re-
sources include rehabilitating the degraded lands (wastelands) into sustainable productive use by involving
the people, concerned Central/State level machinery and also Panchayati Raj Institutions (Government of
India 2000d).

6.6.1.3 Ministry of Agriculture (MOA):  The Ministry of Agriculture comprises of Department of Agricul-
ture and Cooperation (DAC), the Department of Animal Husbandry and Dairying, the Department

of Agricultural Research and Education (DARE)  and the Department of Food Processing Industries.
The Indian Council of Agricultural Research is under the DARE. The DAC is responsible for the formulation
and implementation of National Policies and programmes aimed at achieving rapid agricultural growth through
optimum utilisation of the country’s land, water, soil and plant resources. The Department undertakes meas-
ures to ensure timely and adequate supply of inputs and services such as fertilisers, seeds, pesticides,
agricultural implements, and also to provide agricultural credit, crop insurance and ensure remunerative
returns to the farmer. The Department is entrusted with the responsibility for collection and maintenance of
a wide range of statistical and economic data relating to agriculture, land use and land degradation, required
for development planning, organising agricultural census, assisting and advising the States in undertaking
scarcity relief measures and in management of natural calamities/disasters, e.g., drought, flood, cyclone,
etc. through the a separate Division for Natural Disaster Management.

6.6.1.4 Ministry of Water Resources (MOWR):  The Ministry of Water Resources (MOWR) of the Central
Government is responsible for the overall planning, policy formulation, coordination and guidance in the
water resources sector. The Ministry provides technical guidance, scrutiny, clearance, and monitoring of
irrigation, flood control and multipurpose projects (major/medium) of the States. Itis also responsible for the
overall policy formulation, planning and guidance in respect of minor irrigation and command area develop-
ment. The Ministry also undertakes overall planning for the development of ground water resources, estab-
lishment of utilisable resources and formulation of policies for exploitation, overseeing of and support to the
State level activities in ground water development. The ministry formulates the national water resources
development perspective and determines the water balance of different basins/sub-basins for possible inter-
basin transfers. The Ministry also takes the role of coordination, mediation and facilitation in regard to
resolution of differences or disputes relating to inter-State rivers and overseeing the implementation of Inter-
State projects. Another important responsibility is to negotiate with neighbouring countries such as Bangla-
desh, Nepal and Pakistan with regard to river waters, water resources development projects and the opera-

tion of the Indus Valley Treaty.

6.6.1.5 Ministry of Human Resource Development:  Has two major Departments - Department of Edu-
cation and Department of Women and Child Development. The Department of Education primarily is
responsible for both formal and non-formal education in the country - policy, programmes and for recom-
mending measures for achieving full literacy in the country. The Department of Women and Child Develop-
ment, which was earlier with the Department of Youth, Sports Affairs, Women & Child Development, has
now been re-established as a full-fledged Department under the Ministry.
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6.6.1.6. Other Ministries

Ministry of Social Justice and Empowerment: Focusing on economic and social upliftment of the back-
ward communities.
Ministry of Small Scale, Agro and Rural Industries: Has been created to help the small scale sector

cope with the emerging challenge of globalisation. A High-Powered Committee has been set up for recom-
mending single comprehensive legislation for small-scale industrial (SSI) units. Also to recommend a mecha-
nism for participation of SSI associations and NGOs in the small and village enterprises development pro-
grammes. The Ministry if also looking into strengthening the credit delivery system to assist SSIs. A
Modernisation plan and rationalisation of the fiscal regime of the SSls to make them competitive in the
global market is also under implementation.

Ministry of Science & Technology (MS&T):  For development and promotion of science and technology.

Ministry of Non-Conventional Energy Sources (MNES): For development and promotion of non-conven-
tional energy sources in the country.

Ministry of Health and Family Welfare (MOH & FW):  The Ministry has two main Departments - Depart-
ment of Health and Department of Family Welfare.

There are a number of ministries which are related to growth and strengthening of sectors relating to energy,
infrastructure (transport, power, communication, Information technology), finance which play a
direct and significant role in the country’s development process and economic growth.

6.6.1.7 Establishment of the NAEB, NWDB and the NLCB

The implementation of various programmes, schemes measures and activities for the conservation of natural
resources and for addressing land degradation have also been through the establishment of national and
state level land-use Boards (SLUBs) which have been set up under the Ministries of Agriculture, Rural
Development and of Environment and Forests. These are the National Land Use and Wastelands Devel-
opment Council (NLWC), the National Wastelands Development Board (NWDB) and the National
Afforestation and Ecodevelopment Board (NAEB) respectively.

Table 6.4: Functions of NLCB, NWDB and NAEB

National Land-Use and Conservation Board Formulation & implementation of a national land use

is chaired by Union Minister of Agriculture. policy. Concerned with conservation & optimal utilisation
of the land resources. Guidelines and financial support to
State Land Use Boards (SLUBS).

National Wastelands Development Board, Set up in 1985 in the MOEF and presently functioning
(NWDB), MORD. under the Department of Land Resources under the
(Chaired by Union Minister for Rural Development) | Ministry of Rural Development.

Development of wastelands in the country to sustainable
use and increasing biomass available, especially fuel
wood & fodder.

National Afforestation & Set up in 1992 in MOEF. Promotion of afforestation, trees
Eco-Development Board, (NAEB), MOEF, is planting, ecological restoration, & eco-development
chaired by Union Minister of Environment activities in the country.

and Forests.
Regeneration of degraded forest areas and land adjoin-
ing the forest areas, national parks, sanctuaries & other
protected areas and ecologically fragile areas.
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The National Land Use and Wastelands Development Council (NLWC) set up in 1985 is the highest policy
planning and co-ordinating agency for all issues concerning the country’s land resources. The Prime Minis-
ter of India is the Chairman of the Council. The MOA oversees and co-ordinates the work of the National
Land-Use and Conservation Board (NLCB) and the SLUBs, the MORD - the National Wastelands Develop-
ment Board (NWDB), and the MOEF the National Afforestation and Eco-Development Board (NAEB). The
functions of the three Boards are given in Table 6.4.

The State Governments have their own departments to specifically look after areas such as rural develop-
ment, agriculture, water resources/irrigation, animal husbandry, forests and environment, etc. State Land
Use Boards (SLUBs) under the Chairmanship of Chief Minister are responsible for co-ordination and imple-
mentation of related Central/State schemes and programmes.

6.6.1.8. Establishment of the NRCD, CGWA, CGWB , CWC, CADA and the CPCB:

The Government of India had in 1985 set up a Central Ganga Authority under the Ministry of Environment and
Forests in 1985 with a view to cleaning up the Ganges. The CGA was upgraded to constitute the National
River Conservation Directorate (NRCD) to take up the cleaning of the most polluted river stretches in the
major rivers in the country. The NRCD was given additional functions of improving the 14 lake ecosystems,
especially the lake water quality. The Central Pollution Control Board  (CPCB) is a Central Level organi-
sation under the Ministry of Environment and Forests and is responsible for overseeing the activities for
prevention, control and abatement of environmental quality. The CPCB has prepared water quality atlases for
all the rivers and river basins in the country and is responsible for monitoring of the water quality and for
recommending suitable preventive and abatement measures for their improvement and good quality. State
Pollution Control Boards (SPCBs) function at the State level.

The Central Water Commission (CWC) has carried out basin-wise detailed appraisal of water potential in
the major river basins in the country. The Central Ground Water Board (CGWB) under the Ministry of
Water Resources is responsible for carrying out nation-wide surveys and assessments of ground water
resources through a network of 15,000 stations in the country. The CGWB is also responsible for guiding the
States appropriately in scientific and technical matters relating to groundwater. In drought prone and desert
areas, ground water is perhaps the only source of water supply which can be harnessed for safe water
supply to the people living in difficult and most vulnerable situations. The Board organises intensive surveys
and exploration programmes to delineate aquifers, which could provide sustainable supply of water during
periods of prolonged droughts. Ground water exploration is also under way in drought prone areas in the
States of Uttar Pradesh, Andhra Pradesh, Rajasthan, Maharashtra, Madhya Pradesh, Orissa, Karnataka,
and Gujarat. The Central Ground Water Authority = (CGWA.) set up under the provisions of the Environ-
ment (Protection) Act, 1986 is a regulatory authority on the utilisation of ground water in the country. The
Command Area Development Authority  (CADA) is responsible for the development and management of
the command areas. The CWC, CGWB, CGWA and the CADA are with the Ministry of Water Resources.

6.6.2 Institutional Framework at the Local Level

Rural development and poverty alleviation programmes are implemented on a decentralised basis through-
out the country. There are a number of Project Implementing Agencies (PIAs) at the local level. These
include: the District Watershed Committees, the District Rural Development Agencies, the District Forest
Officers, and the Panchayati Rajinstitutions. The governing body of the DRDA include Members of Parlia-
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ment (MPs), Members of Legislative Assembly (MLAS), District level officers of the Development Depart-
ments and representatives of the weaker sections of the society. At the block level, the Block Development
Officer and at the village level- Gram Sevakor village level workers are responsible for implementation of the
programme. The District Administrators (District Collectors) help in the overall administration of the area.

Watershed projects under the DDP, DPAP and the IWDP programmes are sanctioned in favour of the
DRDAs/Zilla Parishads (ZPs) which are implemented by various line departments of the State Governments,
NGOs, etc. as Project Implementing Agencies (PIAs). The Guidelines for Watershed Development provide
for constitution of State Watershed Programme implementation and Review Committee at State level to co-
ordinate and review the implementation of the watershed projects under the three schemes. Village Develop-
ment Committees constitute Implementing agencies in areas such as Health, Agriculture, Village develop-
ment, Infrastructure, etc. The Krishi Vigyan Kendras (KVKs) (Farm Science Centres) of the ICAR provide
interface service to farmers in various areas such as: access to appropriate technology, awareness raising,
dissemination of information, training, etc. In addition, the institutional structure of the government is sup-
ported by a large network of non-governmental organisations, institutions and agencies, which play a signifi-

cant role in achieving the objectives pertaining to many of the programmes and schemes of the Government.

Table 6.5 Institutional Framework at Various Levels of Functioning given below:

LEVEL INSTITUTIONAL FRAMEWORK

Central Central Government - Ministries, Departments - Environment &Forests, Rural Development, Agriculture, Hu-
man Resource Development, Women and Child Development, Social Justice and Empowerment, Health and
Family Welfare, Water Resources, etc.
R&D Organisations and autonomous organisations of the Central Government - Central Ground
Water Authority (CGWA), Central Ground Water Board (CGWB), Central Water Commission (CWC), Com-
mand Area Development Authority (CADA), Indian Council of Agricultural Research (ICAR), Indian Council for
Forestry Education and Research, Central Pollution Control Board, NAEB, NLCB, NWDB, NRCD, etc.

State Departments of Forests and Environment, Rural Development, Agriculture, Water Resources/Irrigation, Ani-
mal Husbandry, Social Welfare, etc. State level organisations such as State Land Use Boards (SLUBS), State
Renewable Energy Development Agencies, State Pollution Control Boards (SPCBs) and State/Regional Cen-
tres of R&D and other institutions of the Government.

District District Magistrates (DM), District Collectors (DCs), District Forest Officers (DFO), District Rural Development
Agencies (DRDA), District Watershed Committees, District Social Welfare Officer (DSWO) Krishi Vigyan
Kendras (KVKs), etc., Community Health Centres, etc. Regional/Zonal Centres of the Central and State
Departments and Institutions.

Block 1 Panchayati RajInstitutions, Community Health Centres, Block Development Officers

Village 1 Panchayat Rajlnstitutions - Gram Panchayat, Janpadh Panchayat, Zilla Panchayat,
(Panchayat) ] Gram Sabha (Village Council), Village Development Committees and Implementing Agencies.

6.6.3 Institutional Framework for Research and Development

Besides creating the institutional framework, formulation of policies and policy instruments, the Government
of India has substantially augmented research efforts by strengthening the relevant National Research Insti-
tutions. Over the years, the research institutes in collaboration with State Agricultural Universities have
been engaged in study and analysis of the problems of desertification and drought. The emphasis is on the
development of appropriate and cost-effective technologies to combat desertification and drought and to
increase the productivity of affected areas. In addition, the International Crop Research Institute for the
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Semi-Arid Tropics (ICRISAT) at Hyderabad is intensively studying the resource conservation and manage-
ment aspects in its Farming Systems Research. ICRISAT serves as a world centre to improve the genetic
potential, yield and nutritional quality of sorghum, pearl millet, pigeon pea, chickpea and groundnut. Apart
from the work of ICRISAT, other national institutes also study and analyse issues in desertification and
drought. A brief outline of the work being done is given in Tables 6.6 & 6.7. These institutes serve as
repositories of information in their respective fields and have excellent training facilities (Table 6.6.).

In addition, three All India Coordinated Projects of the Indian Council of Agricultural Research (ICAR) have
been established; one on forage crops at Jhansi, the second on dry land farming at Hyderabad and the third
on agroforestry at Jhansi. These projects, with a network of sub-centres in the arid and semi-arid regions of
the country, have been established for conducting location-specific research on problems related to mitigat-
ing the effects of drought.

Table 6.6 - Research Institutes under the ICAR and Their Thrust Areas

Research Institutes Thrust Areas
(Basic and Applied Research)

Central Research Institute for Dryland Development of strategies for sustainable farming systems in

Agriculture (CRIDA), Hyderabad rainfed areas.

Central Soil and Water Conservation Controlling degradation of soil through erosion and rehabilitation of

Research and Training Institute, degraded lands.

Dehradun.

The National Bureau of Soil Survey Inventorise and upgrade scientific information on the nature, extent

and Land Use Planning and distribution of soils and associated climatic features.

(NBSS & LUP), Nagpur.

Central Arid Zone Research Institute Repository of information on the state of natural resources and

(CAZRI), Jodhpur desertification process and its control. Development of sustainable
farming systems.

National Research Centre on Evaluation and improvement of multipurpose tree species (MPTS)

Agroforestry (NRCAF), Jhansi. suitable for agroforestry; basic and applied research on all aspects
of agroforestry.

Central Soil Central Soil Salinity Development of strategies for salinity control and management of

Research Institute (CSSRI), Karnal. salt affected soil and use of poor quality water.

Indian Grassland and Fodder Research | Forage crops and grassland management; sustain; enrich and

Institute, (IGFRI), Jhansi. enhance germplasm of these crops.

Sheep and Wool Research Institute All disciplines relating to sheep and rabbit production; develop,

(CSWRI), Awikanagar. update and standardised meat, fibre pelt technology.

India Meteorological Department (IMD)

Agro-Met. Services: A Meteorological Department on an all-India basis was set up by the Government of
India in 1875, following the recommendation of the Commission of Enquiry into the Orissa and Bengal
Famine of 1896. The IMD established an Agriculture Meteorological Division at Pune in 1932. Since then, it
has been maintaining a network of Agromet observatories, across the country with the Cooperation of
agricultural universities and research institutions. The Central Agrimet. Observatory at Pune and agrimet
observatories at Bangalore, Anand and Rahuri have many specialised instruments and facilities for re-
search. The Agr. Met.Division prepares crop weather calendars which depict State and stage of crop under
normal weather conditions and weather elements detrimental to the crops in various growth stages. This
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Division has also prepared an Agroclimatic Atlas of India and aridity anomaly maps.

Drought Research Unit of India Meteorological Department (IMD): The IMD has also set up a Drought
Reaserch Unit which monitors and assesses the agricultural drought in the country using certain indices
based on rainfall data.

Prediction and monitoring of natural disasters: The IMD, in addition, is engaged in prediction and monitoring
of natural disasters such as droughts and floods and for the study of district level droughts, using long series
of meteorological data.

Research Institutions on the Forestry Sector

A network of research institutions under the Indian Council of Forestry Research and Education (ICFRE),
Dehra Dun is addressing problems related to the development of suitable technologies for afforestation and
improving forest productivity. These include the Arid Forest Research Institute, Jodhpur, Tropical Forest
Research Institute, Jabalpur, and Institute of Forest Genetics and Tree Breeding, Coimbatore. The Centre for
Environment Management of Degraded Ecosystem (CEMDE) under the Ministry of Environment and For-
ests has been working, inter-alia, on the technology development for prevention of dust-blow and slope
stabilisation of dry fly ash mound — the Asia’s largest fly ash mound.

Table 6.7: Institutions of the MOEF Engaged in Education, Training and Information on Forestry and Wildlife
Conservation

NAME OF INSTITUTION ACTIVITIES

1. Indian Council of Forestry Research Organises and manages research, education and
and Education (ICFRE), Dehradun extension services in the field of forestry.

2. Indira Gandhi National Forest Academy Imparting in-service training to Indian Forest Service
(IGFNA),Dehradun officers on technical forestry and managerial aspects.

3. Directorate of Forest Education, Dehradun. Is responsible for controlling and co-ordinating and

managing all the regular courses of State Forest service
and ForestRange Officers in the country.

4. Indian Plywood Industries Research and As a centre for expertise in the mechanical wood industries
Training Institute (IPIRTI), Bangalore technology sector and is equipped with modern facilities
for research and training in saw milling and plywood.
5. Indian Institute of Forest Management, Provides training in management and related subjects to
Bhopal (IIFM) officers from the Indian Forest Service, forest departments,

forest development corporation and forest related
industries with a view to inculcating professionalism in
forestry management.

6. Wildlife Institute of India (WI1), Dehradun Is to impart training to government and non-government
personnel, to carry out research and training and advice
matters of conservation and management of wildlife

resources.

7. National Museum of Natural History, To promote non-formal environmental education,
New Delhi with branches in Mysore and conservation and awareness among people through
Bubaneshwar various in-house and out-reach activities.

Source: MOEF, Annual Report, 1999-2001
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Table 6.8: Summary of List of R&D and Other Organisations and Institutions involved in Combating

Desertification.
Areal/Sector Main Institutions Universities/Other Institutions
Agriculture Indian Council for Agricultural Research (ICAR), ICRISAT, Agricultural Research Universities,
Central Soil & Water Conservation Research & CAPART, TERI, KrishiVigyan Kendras
Training Institute (CSWCR&T]), Central Research (KVKs), NABARD
Institute for Dryland Agriculture (CRIDA), National
Research Centre for Agroforestry (NRCAF), Indian
Grassland and Fodder Research Institute (IGFRI),
Central Arid Zone Research Institute (CAZRI),
Central Soil Salinity Research Institute (CSSRI)
Forestry Indian Council for Forestry Research & Education GB Pant Himalayan Development, Indian
(ICFRE), Forest Research Institute (FRI), Arid Institute of Forest management (IIFM),
Forest Research Institute (AFRI), Kerala Forest Bhopal, Indian Plywood Industries
Research Institute (KFRI) Research and training Institute (IPIRTI),
Bangalore, Indira Gandhi National forest
Academy (IGNFA), Dehradun, Directorate of
Forestry Education, Dehradun, Wildlife Institute
of India (WII), Dehradun, National Museum of
Natural History (NMNH), New Delhi with zonal
offices at Mysore, Bhopal and Bubaneshwar
Water National River Conservation Directorate (NRCD), State level institutions of these organi-
Resources Central Ground Water Authority (CGWA), Central sations. Centre for Science and
Water Commission (CWC), Central Pollution Environment (CSE)
Control Board (CPCB), Command Area
Development Authority (CADA)
Survey, All India Soil and Landuse Survey (AISLUS),
Monitoring & National Bureau of Soil Survey & Landuse
Assessment Planning (NBSSLUP), Indian Space Research
Organisation (ISRO), National Remote Sensing
Agency (NRSA), Department of Space (DOS)
centres, Space Application Centre (SAC), India
Meteorological Department (IMD), National Atlas
& Thematic Mapping Organisation (NATMO),
National Medium Range Weather Forecasting
Centre (NMRWFC)
Energy Tata Energy Research Institute (TERI), Council
for People’s Action for Rural Technology
(CAPART), IREDA(Indian renewable Development
Agency).
Rural National Institute of Rural Development (NIRD) State Institutes of Rural Development
Development (SIRDs), Council for Advancement of People’s
Action & Rural Technology (CAPART), National
Bank for Agriculture & Rural Development
(NABARD)

6.7 Programmes for Combating Desertification

The programmes for combating desertification can be broadly classified under the following major areas:

Social sector programmes based on community and human development and particularly
at the local level.

Programmes specifically for poverty eradication.

Programmes for conservation of natural resources.

Programmes for eco-restoration of degraded lands.
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Programmes specially for desert and drought prone regions.
Measures to combat and mitigate the effects of drought.

The three major ministries which are concerned with formulation and implementation of programmes for
conservation of natural resources and land development are: (I) the Ministry of Environment and Forests
(MOEF), (ii) Ministry of Rural Development (MORD), and (iii) the Ministry of Agriculture. The major Central/
Centrally Sponsored Sector Land-based Programmes under Implementation by Different Ministries are briefly
explained below and summarised in Table 6.11.

SOCIAL SECTOR AND COMMUNITY DEVELOPMENT PROGRAMMES

6.7.1 Social Sector Programmes

In addition to land-based programmes described above, a variety of programmes/schemes in the social
sector are being implemented by Department of Family Welfare, Department of Education, Department of
Women and Child Development, Ministry of Social Justice and Empowerment, Ministry of Rural Develop-
ment, etc. These programmes can be broadly divided in four main areas: (i) programmes for social aware-
ness and security and empowerment of women and weaker sections of the society, and poverty eradication,
(ii) programmes for infrastructure development and employment generation, (iii) programmes on health,
nutrition, sanitation and safe drinking water, and (iv) programmes of literacy and pre-school. Notable amongst
them are briefly explained below:

6.7.1.2. SCHEMES FOR WOMEN & CHILD DEVELOPMENT

(i) National Commission for Women: In January 1992, the Government set up this statutory body with a
specific mandate to study and monitor all matters relating to the Constitutional and legal safeguards pro-
vided for women, review existing legislation to suggest amendments wherever necessary.

(ii) Representation of Women in Local Self Governments: The landmark initiative of the Government of India
to promote gender equality even in the political sphere is the 73 Constitutional amendment reserving one
third elected seats for women in all Panchyati Raj Institutions. Through this measure, an estimated one
million women could emerge as leader at the grass-root level in rural areas alone, with 75,000 of them being
Chairpersons (Government of India 1995) (Annex-9).

(iii) The National Plan of Action for the Girl Child (1991-2000 AD):_The Plan of Action is to ensure survival,
protection and development of the girl child with the ultimate objective of building a better future for the girl
child.

Some of the important schemes of the Government include the following:

(i) Balika Samridhi Yojana (BSY): This scheme has been launched as part of a long term strategy to
raise the status of girl child while changing social attitude towards her. The specific objectives of the Balika
Samridhi Yojana are to change family and community attitude to the girl child at birth towards her mother
and to improve enrolment and retention of girl children in school. The scheme provides for financial assist-
ance at the time of the birth of the girl child and during her school studies.

(i) Swayamsiddha (formerly known as Indira Mahila Yojana (IMY): This scheme was launched in
March 2001 recasting the earlier scheme- Indira Mahila Yojana (IMY) into an integrated programme for
women’s empowerment, and expanding it from the existing 238 blocks to 650 blocks by the end of the X th
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Plan. The vision of the scheme is to develop empowered women who will demand their rights from family,
community and government have increased access to, and control over material social and political re-
sources, have enhanced awareness and improved skills and be able to raise issues of common concern
through mobilisation and networking. Details are given in Annex 6.

(i)  Rural Women’s Development and Empowerment Project (Swa-Shakti)

The Swa-Shakti Project, earlier known as Rural Women’s Development and Empowerment Project, was
sanctioned in 1998 with an estimated outlay of Rs 186.21 crores. The overall objective is to strengthen the
processes and create an environment for empowerment of women. The overall objective is to strengthen the
processes and create an environment for empowerment of women. The Project involves setting up of
Revolving Funds in the Project States for giving interest-bearing loans to beneficiary groups primarily during
their formative stages. The project helps develop linkages between SHGs and lending Institutions to ensure
women'’s continued access to credit facilities for income generation activities, women'’s access to resources
for better quality to life, including those for reduction of drudgery and time-saving devices.

6.7.1.2 PROGRAMMES ON HEALTH AND LITERACY

The Ministries/Departments of the Government of India are implementing a variety of programmes/schemes
on health, literacy and community development. These programmes are being implemented by Department
of Family Welfare, Department of Education, Department of Women and Child Development, Ministry of
Social Justice & Empowerment, Ministry of Rural Development etc. The details of some of the major and
important schemes are as under:

(i) Reproductive and Child Health Programme (RCH):  The RCH is an integrated health programme
which aims at holistic approach for improving the health status of young women and children in the country.
The concept of RCH is to provide to the beneficiaries need-based, client centred, demand driven, high quality
and integrated health components for child survival, safe motherhood and reproductive health both for men
and women. Details are given in Annex 7.

(ii) Integrated Child Development Services (ICDS): The ICDS is the world’s largest and a unique
community based outreach integrated programme for holistic early child care and develop