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PREFACE

This report on progress in Indian Geography is a modest attempt at projecting the state of
the art as perceived by a group of scholars who have collaborated with me in this venture.
Needless to mention, opinions tend to vary, depending upon who is writing the report on the state
of affairs in a particular branch of study. Some have been quite happy and optimistic about the
efforts made in a particular branch of study in geography; others feel disappointed and look
forward to more concerted efforts to be made by geographers in India to bring the branch of study
to a desired level of international standard. No attempt however has been made in this report to
raise controversial issues or project the image of a certain school of thought. The report was
designed to focus on the most productive areas of research in different branches of geography and
to find out emerging areas of research in the light of the changes taking place in global as well as
in Indian physical, economic, social and political space. Effort was made to be as comprehensive
as possible, but despite best efforts some areas could not be covered due to lack of response.

The various sections of the report have been authored by professional colleagues who
were extremely kind to spare their valuable time in writing the essays in spite of paucity of time
and other nagging responsibilities. These contributions are given below:

Section Author

Resource and Environment : R.B.Singh

Geomorphology :S.R.Jog

Climatology, Soil Geography and Bio-Geography : AK.Bora

Agriculture : Abani K.Bhagabati

Industry : Praveen G. Saptarshi

Population : N.C. Jana and Sudesh Nangia
Population Change and Migration : Bimal K.Kar

Settlement : Surendra Singh

Urbanisation : H.N.Misra

Regional Development and Planning : A.C.Mohapatra and Nabanita Kanungo
Historical Geography : Rana P.B. Singh and Ravi S. Singh
Social Geography : Debendra Kumar Nayak

Cultural Geography : Rana P.B. Singh and Ravi S. Singh
Gender : Anindita Datta

Health : Jayashree De

Social Transformation and Wellbeing : Niladri Ranjan Dash

Political Geography : Sudeepta Adhikari

Administrative Geography : Surya Kant

Application of Remote Sensing Techniques and GIS : R.B.Singh

The Report has been organized into nine broad themes apart from an introductory section
on Geographical Mosaic of India: The Lithosphere, Hydrosphere and the Atmosphere;
Interpretation of Economic Phenomena; Interpretation of Demographic Phenomena;
Urbanisation; Regional Development and Planning; Historical Geography; Interpretation of
Social Phenomena; Interpretation of Political Phenomena and Methodological Issues. Reviews of
research may occasionally reflect individual viewpoints or likes and dislikes. These were
unavoidable. These aberrations however do not in any manner undermine the basic thrust of
getting an overall impression about the progress that Indian Geography has made during the past
four years.

Shillong Debendra Kumar Nayak
July 10, 2008 Member, National Committee of the IUGG and IGU
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ABSTRACT OF THE REPORT

This overview of research in Indian Geography covers the period between the 30"
and 31* Congresses of the International Geographical Union. The Indian contribution to
geography has been broadly reviewed by grouping it into the following clusters of
research:

The Lithosphere, Hydrosphere and Atmosphere; Interpretation of Economic

Phenomena; Interpretation of Demographic Phenomena; Urbanization; Regional

Development and Planning; Historical Geography; Interpretation of Socio-

cultural Phenomena; Interpretation of Political Phenomena and Methodological

Issues.

Each cluster has been further divided into sections depending upon the
multiplicity of issues inherent. The classical division of the discipline between physical
and human was not considered meaningful while presenting this overview. The report
begins with an opening section on A Geographical Mosaic of Incredible India introducing
the natural and cultural heritage of India. The section is aimed at providing an overview
of the baffling geographical diversity that India represents both in its physical setting and
in its cultural make up.

Most if not all, sections indicate gaps in research, recommendations and future
research agenda. All references to bibliography have been placed at the end, according to
the sections. Broadly, the following important areas of concern may be identified which
appear to be significant from the overview of research in Indian Geography presented in
detail in subsequent sections:

Resource and Environment

Environmental issues now occupy a significant place in academic discourse and
activism alike. Situation of India with regard to environmental crisis and resource
depletion is deepening in the wake of rapid changes brought about by the new regime of
economic liberalization and penetration of transnationals. However, few geographers
have been able to take a holistic view of environment. Vulnerability is the key to our
understanding that attempts to break from all-too technocratic agenda that have
characterised relationship between human societies and their environments over previous
centuries. There is a serious lack of integrated techniques and approaches to study
vulnerable environment. There is a need to identify challenges and opportunities for
improving human well-being through vulnerability analysis of different ecosystems and
community groups. While application of GIS and remotely sensed data can make a world
of difference, few seem to have undertaken meaningful research using this important tool.
There is a dearth of empirical studies evaluating the impact of the current phase of
liberalization and globalization on the environment and resources both at national and
local levels.

Geomorphology

With growing awareness towards environmental problems the role of the
geomorphologists is increasingly recognized as pre-eminently necessary. Geomorphology
is being considered as a science contributing towards the natural resource and
environmental management. Problems like stability of coastal structures, desertification,



land resource appraisal etc. are emerging as major topics of research being handled or
expected to be handled by the geomorphologists. As a result micro studies are gaining
importance. “Use of remote sensing technique and GIS” appears as a favoured suffix in
many titles. The techniques and tools of research gain importance in such attempts and at
times one wonders if the original topic of research is getting camouflaged in the
description of these tools and techniques.

Climatology, Soil Geography and Bio-Geography

As these fields of geography thrive on links with disciplines like meteorology,
soil science and life sciences, the range of non-geographers’ contributions to the study of
climate, soil and bioresources is considerable compared to that of the geographers.
Although Climatology traditionally occupies an important position in Physical
Geography considering the renewed interest world over on the topic of climate change,
study of climate, finds little proportionate weightage in the hands of Indian geographers.
Apart from a few purely pedological studies, contributions from geographers in the area
of soil geography leave much to be desired. Biogeography continues to be less
emphasized despite its growing importance in the field of environmental studies.

Agricultural Geography

Agriculture continues to be the backbone of Indian economy and rightly remains a
major thrust area in geography. Agricultural geographers in India have diversified their
interests and have ventured into significant areas of analysis such as land capability
classification, agro-ecological concerns, crop diversification and diffusion, problems of
food security and vulnerability, dairy farming apart from social and institutional
framework of agriculture.

Industrial Geography

In spite of tremendous potential in this field of research, particularly in the post
liberalization phase, not much work appears to have been made. Very few papers have
been published in this branch of geography in leading journals of India. As industry along
with agriculture is the backbone of the nation’s economy, the geographers can neglect
this field of inquiry only at their own peril. This is particularly true in the context of a
vibrant trend of research in this field during the eighties and nineties.

Population Geography

Population related issues remained central to geographical discourse during the
period under review. Issues that have caught geographers’ attention include population
distribution; density and growth; population composition; fertility and reproductive
health; mortality and morbidity, migration and human development. Migration, both
internal and international, appears to be one of the major focuses of researches. Besides;
migration from across the international borders, which has led to conflicts and political
unrest in the frontier states has attracted attention from population geographers. Concern
for a better quality of life, reduction of poverty, gender equity and equality has led to
several studies in Human Development, management of human resources and sustainable
development. However, continued dependence on census based data has been a limiting
factor. There is an urgent need to go beyond census based data to an understanding of



poverty, inter-ethnic differentials in population and characteristics of displaced
populations.

Population Change and Migration

Regarded as a special area of interest within population geography, studies
undertaken in this area are a mix of both general and contemporary-specific population
issues relating to population growth/change and migration. There is little change in the
focus of research during the period under review. It is necessary that studies pertaining to
the impact of rapid population growth, migration, population pressure, ageing and
globalization etc. need to be taken up with urgency for their important role in population
change.

Settlement Geography

This is a traditionally important area of research that has attracted good number of
researches. Moving away from the conventional analysis of size, form and location of
settlements, Indian geographers have made important contribution to studies on
functional aspects and locational characteristics of human activities as well as spatio-
functional organization of economic landscape. Issue pertaining to the impacts emanating
from hyper-urbanization and diversified urban systems are recommended as important
areas for future research.

Urbanization

Urban geography is one of the most dynamic sub-disciplines of geography. It has
been moving forward in its philosophical perspectives and thematic contents. However,
the urban process as is viewed by geographers has been perceived more as a demographic
phenomenon drawing largely on data available from successive census operations.
Nevertheless, Indian urban geography has been unfolding several new dimensions
including environmental issues of the built environment and sustainability of the present
urban systems. More intensive research is recommended for studies on ecological
implications of urban fringe, the natural and human induced hazards and disasters in the
urban context and alternative models of indigenous city which is energy efficient, eco-
friendly and sustainable.

Regional Development and Planning

Economic reforms initiated in India in the nineties and its regional impacts-both
apparent and likely-have dominated researches in this field of study. The review however
reflects a vast range of interests and research areas covered by geographers in relation to
issues of regional development. The studies indicate that the shackles of a centralised
planning perspective has largely become unrecognisable and on the other hand, a more
local based concern, grass-root based issues but not entirely discounting the broader
canvass, have come to stay in the subject as it has been evolving in India over a decade or
SO.

Historical Geography
Historical geography has never been a priority area in Indian geography, though
its importance can hardly be overemphasized. Most of the studies cited in the review do



not come from geographers, nor can they strictly be considered as historical-geographical
researches. Nevertheless, acceptance and emergence of new notions, ways, perspectives,
subaltern views, oral history, biographical resources, heritage ecology, etc. are some of
the recent concerns enriching the field of historical geography of India. All such studies
can provide essential raw material for a meaningful historical-geographical interpretation.

Social Geography

Though this specialism is characterized by a more than desirable dose of
eclecticism, the sub-discipline has received adequate attention by a number of
geographers during the period under review. The most important feature of the growth of
the sub-discipline has been an accent on theory impinging more on epistemological issues
at the cost of empirical research. More contributions have come in the form of chapters in
edited volumes rather than articles in leading journals. This cannot be taken as a healthy
development. The immediate cause for a shift in interest in socio-geographical research
appears to be the post-modern discourse that has caught the attention of Indian
geographers following their western counterparts. A few geographers have however
continued with studies of caste and morphology of rural settlements, spatial aspects of
language and shifts in language and ethnic conflicts and the like.

Cultural Geography

The post-modern discourse has certainly given a new meaning to studies in
cultural geography and cultural geography in India has become a shadow of its western
incarnation. But, this branch has mostly been used as a way and approach narrating or
analyzing landscape and culture, putting aside the theoretical construction and critique of
the philosophical ideas as popular in the West. More western scholars than Indian have
evinced interest in cultural forms, mostly of its mythical dimension. The geographical
implication of cultural pluralism has hardly received any attention. While ancient Indian
traditions have been overemphasized, few talk about contemporary cultural development
including globalization of culture and its impact.

Gender Issues in Geography

Integrating gender issues into geographical research has been a formidable
exercise. In spite of serious efforts made by a few enthusiastic geographers in India,
gender in geography has not achieved the heights it deserves. This is despite instances of
inclusion gender studies in the syllabi offered by a few universities. Most works in the
sub-field continue to be descriptive rather than analytical. The engagement of space with
gender and vice versa remains largely glossed over by geographers. The larger research
input into these themes has come not from geographers but sociologists or economists.
Most geographers equate site with space and sex with gender. Conspicuous by their
paucity are studies which engage directly with the themes of gendered experience of
space, gendered spaces and spatiality’s of gender. Limitations in the current level of
research notwithstanding, gender issues in geography holds an important social position
in understanding larger issues of female subordination and deprivation.



Geography of Health

As a branch, Geography of Health has made significant strides in the period under
review. It has progressed from studies in ecological associations of diseases and attempts
at disease mapping, to investigations into a wider perspective of health and health care
with a focus on human welfare. Cultural and the structural approaches to address the
problems of health and place are dimensions that distinguishes this field of enquire from
its past. However, many, if not all studies stop at a cartographic representation of diseases
showing inter-state or inter-district variation in the prevalence pattern and hardly move
beyond the level of description.

Social Wellbeing and Transformation

Studies pertaining to health dominate in this field while issues concerning housing
and social pathology remain neglected. Most studies continue to rely on cartographic
representation of facts without placing the issues in a proper theoretical context. Recent
impacts of globalization, liberalization and economic restructuring which are bound to
have immense effects on the process of social transformation and social well-being find
rare mention by Indian geographers.

Political Geography

Political geography in India has been a neglected field of inquiry in the past, and
continues to be marginalized even at present. This is in spite of tremendous potential of
the sub discipline in contributing to varied political problems directly linked to
geographical backgrounds and territorial identification as well as external space-relations.
Unfortunately barring a few notable exceptions, much of the interest is centred on
electoral geography. The field needs to shed its conventional mould and concentrate on
issues of urgent national importance such as political implications of social and cultural
pluralism and related issues of conflict as well as integration, problems of nation
building, federalism and above all the political geography of underdevelopment.

Administrative Geography

There has been world over, a significant increase in the expression of concern for
the neglect of policy-relevant research in human geography. Only a few geographers in
India have evinced interest in this vitally important area in which geographers should
contribute significantly with their skills of understanding the ‘natural’ and ‘human’ in
synthesis rather than in isolation.

Remote Sensing and Geographical Information System

During the last decade urgency has been shown by geographers for an increased
application of remote sensing techniques and GIS not only as part of the curriculum but
also in the researches conducted mostly confined, though not restricted to physical
geography. Such techniques are crucially dependent on computer as a tool. Only a few
elitist centres have been able to introduce such courses and are increasingly using these
techniques in their researches.
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INTRODUCTION
State of the Art

Indian geography claims a substantial segment of the national academic space. If
one goes by the numerical strength of the geographical community in terms of students
admitted to various geography programmes in different universities and colleges and the
strength of the faculty, Indian geography has certainly made impressive gains during the
past eight decades. More geographers now attend summits, workshops, seminars
symposia and conferences in geography both at national and international level. Yet,
Indian Geography does not feature prominently in the international arena. This is despite
attempts to include every possible change in the development of the subject into the
geography curriculum. Geographers in India have been alive to every new tool and
technique that has appeared on its door step. Yet, the geographical enterprise has failed to
reap dividends nationally or internationally.

Teaching and research in Geography is channelized through a large number of
geography departments spread all over the country. The period under review has
witnessed establishment of many new departments of geography particularly in the
North-Eastern region of India. But the inherent dichotomy in nature of geography
continues to affect its position in the highly structured university system that treats the
subject either as a natural science or as a social science. The placement of geography in
the university system continues to baffle generations of students. Geography continues to
be placed under the faculty of sciences in many universities enabling them to procure
funds and projects from funding agencies as well as to establish laboratories. On the other
hand departments which are placed under arts/social sciences continue to be eternally
starved of funds for their minimal needs. This has created not only inequality between
departments of geography, but also affects the quality of teaching and research. Private
universities which have come up in large numbers in recent years have largely ignored
geography as a serious area of teaching and research. Even some of the traditional
departments of geography which have made significant contribution in geography
teaching and research have (or are in the process of) begun to cultivate new techniques
such as geo-informatics on the wake of advances made in GIS and Remote Sensing
technology. A number of geography departments now proudly display on their websites
courses on GIS, Remote Sensing and Geo-informatics. There is nothing wrong in this
trend except that an impression has gathered about a new image of geography as
cultivation of these techniques. Many researchers now find it prestigious to add suffix-
using GIS techniques- to the title of their research papers. Geography teaching and
research is transforming in many departments to aggressively accommodate itself to this
new trend. Yet there are many geography departments in universities and colleges which
lack even computers to do word processing. Such is the state of affairs in geography that
occupies a substantial segment of the national academic space.

Table 1-3 give an idea of the organizational set-up of Indian geography. There are
many associations of geographers in the country-some very old and some relatively new-
but there is no national council of geographers to coordinate their affairs. There are
equally large numbers of journals published in geography, but few publish refereed
research. This has seriously hampered maintenance of quality. The University Grants
Commission made some effort in developing a Geography curriculum but it has not met
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with much success. There is an urgent need to reorient the curricular programme in
geography keeping in view the spirit of the changing times.

IGU Activities in India
The following major events concerning IGU in India took place during 2004-2008:

1. IGU Commission Session on LUCC and Biogeography and Biodiversity during
Indian Geography Congress at Bangalore University, Bangalore November 2005.

2. lst International Indian Geography Congress and IGU Initiatives on Culture,
Civilization and Human Development, Osmania University, Hyderabad October
5-7, 2006.

3. IGU Seminar on Biogeography and Biodiversity at H.N.B.Garhwal University,
Srinagar May 3-4, 2007.

4. IGU Seminar on Land Use and Land Cover Change and Agro-biodiversity,
Lucknow University, March 7-8, 2008

5. Future Meeting: IGU Conference on Land Use Change, Biodiversity, and Climate
Change at Marthandam, Kanya Kumari District, Tamil Nadu during October 6-7,
2008.

Indian Geographers working on IGU Commissions/Commonwealth Bureau

The following members are currently working as members of the IGU
Commissions/commonwealth bureau.

1. Dr. R.B.Singh, University of Delhi, Member-IGU Commission on Land Use and
Cover Change (LUCC) and South Asian Focal Point-IGU Initiative-Culture and
Civilisations for Human Development.

2. Dr. T.Vasanthakumaran, University of Madras, Member-IGU Commission on
Geographical Information Systems.

3. Dr.S.K.Agarwal, University of Delhi, Member IGU Commission on Health and
Environment.

4. Dr. M.M.Das, Member (South Asia), Managing Committee of the
Commonwealth Geographical Bureau.

Collaborative Programmes
The period under review is marked by an accelerated pace of collaboration
between different departments of Geography located in India and in other countries. A
brief account is presented below though the list could be bigger:

12



University of Delhi

Members of the faculty, Department of Geography, University of Delhi have
collaborated with different international institutions, notably (a) on Shastri
Applied Research Project (SHARP) on Role of Public, Private and Civil Sectors
in Sustainable Environment Management in collaboration with University of
Manitoba and the University of Winnipeg, Winnipeg, Canada (b) ICSSR -Indo-
Dutch Programme on Alternative in Development (IDPAD) on Environmental
Implications and its Socio-Economic Implications in Rural-Urban Fringe with
University of Groningen, The Netherlands (c¢) CIDA-SICI Partnership Project-II
on Urban Development and Environmental Impacts in Mountain Context, with
University of Manitoba, Canada (d) DFID Research Project on Enhancing Food
Chain Integrity...Pollution Impact on Vegetable System in Peri-Urban Areas,
Collaboration with Imperial College, London, UK. And (e) A Research Project on
Water in Delhi with the University of Koln, Germany.

Gauhati University
International Collaboration with (i) Centre for South East Asia Studies, Kyoto
University, Japan and (ii) Graduate School of Asian and African Studies, Kyoto
University, Japan in the field of ‘Agro-Ecosystem and Sustainable Development
in the Brahmaputra Valley, Assam’.

Jawaharlal Nehru University
The Centre for the Study of Regional Development has developed collaboration
with (a) York University Toronto, Canada, on a CIDA-SICI Project on
Development Induced Displacement (b) Institute of Social Sciences, Paris, France
on Urbanisation and (c) Austria on Spatial Information Technology

University of Madras
An Adaptive Ecosystem Approach to Managing Urban Environments for Human
Health (a Study of Toronto and Hamilton in Canada and Chennai in India),
funded by the Social Sciences and Humanities Research Council of Canada.

North-Eastern Hill University
Indo-Polish Collaborative Research Program under DST (New Delhi)-and KBN
(Warsaw, Poland) to investigate Run off, Rainfall and Soil Loss in Cherrapunji
Area, Meghalaya Plateau ( III Phase)

Panjab University
The Department has an academic exchange with University of Pecs, Hungary
spanning over two decades. The Department is also starting two new courses
namely One-Year Diploma in Geoinformatics and a Two-year Masters degree
course in Geographic Information Systems and Science in collaboration with
Centre for Geoinformatics, University of Salzburg, Austria.

University of Pune

MOU signed between Department of Geography, University of Pune and Center
for spatial Information science, University of Tokyo, Japan in 2005.
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Tripura University
Innovative research methods and technologies for the multispatial/multitemporal
analysis of landslides in mountain regions, the prevention and awareness of
related natural hazards and risks" with Prof. Marco Giardino of The University of
Torino, Italy.

Table 1

Major Departments of Geography

Aligarh Muslim University, Aligarh
Banaras Hindu University, Varanasi
Bangalore University

University of Bombay

University of Delhi

University of Gorakhpur

Magadha University

Karnataka University

Govt. M.L.B. (PG) College,

Jiwaji University, Gwalior

University of Sagar, Sagar

Rajasthan University, Jaipur

Patna University, Patna

Gujarat University, Ahmedabad
Punjabi University, Patiala
Madurai-Kamaraj University, Madurai
Himachal University, Shimla

JNV University, Jodhpur

Dharwad University

North Eastern Hill University, Shillong

University of Jammu

Tripura University, Agartala

Mizoram University, Aizawl

University of Allahabad
University of Calcutta
University of Madras

University of Burdwan

Sri Krishna Devaraya University
Utkal University, Bhubaneshwar
Panjab University, Chandigarh

Gauhati University, Guwahati

Kurukshetra University

Jamia Millia Islamia, New Delhi

Ranchi University

Sri Venkateswara University, Tirupathi
Kashmir University, Srinagar

Shivaji University, Kolhapur

M.D. University, Rohtak

M.L. Sukhadia University, Udaipur
North-Bengal University

Nagaland University, Kohima

Centre for the Study of Regional Development,
Jawaharlal Nehru University, New Delhi
Rajiv Gandhi University, Itanagar

Manipur University, Imphal
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Table 2
Major Geographical Societies

The Indian Geographical Society, Madras (F-1926)
Geographical Society of India, Calcutta (F-1936)

The Aligarh Muslim University Geographical Society, (F-1948)
The National Geographical Society of India, Varanasi (F-1955)
Allahabad Geographical Society (F-1958)

The Deccan Geographical Society, Secunderabad (F-1962)
National Association of Geographers, India, Delhi (F-1978)
Rajasthan Geographers’ Association

The Association of North Bengal Geographers

The Association of Panjab Geographers, Chandigarh
Geographical Society of the North-Eastern Hill Region, India; Shillong
North-East India Geographical Society, Guwahati

Table 3
Major Geographical Journals Published from India

The Geographer Department of Geography, Aligarh Muslim University Aligarh-202002

Geographical Review of India University of Calcutta Ballygunge Circular Road Calcutta-700019

Annals of the National Association of Geographers, India (NAGI), Department of Geography, Delhi
School of Economics, University of Delhi Delhi-110007

Indian Geographical Journal Deaprtment of Geography University of Madras Chepauk Madras-600005
Transactions of the Institute of Indian Geographers Department of Geography University of Poona Pune-
411007

The Deccan Geographer Subhadra Bgavan 120/A NehruNagar East Secunderabad-500026

National Geographical Journal of India Department of Geography Banaras Hindu University Varanasi-
221005

The Hill Geographer Department of Geography North Eastern Hill University, Shillong-793022

The North-Eastern Geographer Department of Geography Guwahati University Guwahati-781014

The Panjab Geographer, Department of Geography, Panjab University, Sector 14, Chandigarh - 160 014
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A Geographical Mosaic of Incredible India

Introducing Natural and Cultural Heritage

R.B.Singh

India is a country with amazing geographical diversity together with plurality in
language, religion, culture and ethnicity. It is a country of second largest human resources
of the world with a population of more than 1027 million people supporting nearly 16.8
per cent of world’s population. From the mountains of the Himalaya in Kashmir to the
sea coasts of Kanyakumari and from the 7har deserts of Rajasthan to the humid forests of
the north-east, India displays her wealth of diversity in cultures, religions fairs and
festivals. Indeed, India is a unity in diversity. The country extends up to 3200 km from
south to north and 3000km from east to west covering 32, 87,263 sq.km. Geographical
mosaics of India include:

1. Northern Himalayan Mountain incorporates typical land use Jhum and unique
trans-humance practice together with varied cultural groups including a variety of tribes.

il. Two coasts of the Peninsula with rich biodiversity, estuaries and backwater
ecosystem and dependent social groups like fishing communities.
W o )
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iil. Diverse humid to arid climates, varied rainfall and related production system,
crop calendar and life cycles.

iv. Extensive Indus-Ganga-Brahmputra alluvial plains in the north exhibiting
continuation of traditional unique socio-economic interaction such as Jajmani system.
v. Rising million-cities like Delhi, Agra, Kolkata, Mumbai and Bangalore containing

within them most modern to cultural heritage and most traditional land uses together with
worst form of visible poverty in the form of slums.

Vi. Plateau characterized by steppe to savanna and humid meso-thermic forests and
dependent indigenous people on minor forest products.

vii.  Delta in the coastal regions of the eastern sea with typical mangroves and
wetlands.

Historical Development and Civilization
The Name India is derived from Sindhu (Indus), the great river in the north-west.
In traditional and legendary Hindu literature, India is called Bharatkhanda; and
sometimes called Jambudvipa- one of the seven concentric legendary islands comprising

17



the earth. The earliest traces of history in India, so far discovered, go to the second Inter-
Glacial period between 400,000 B.C. and 200,000 B.C. and there followed a long period
of slow evolution, which gathered momentum during the spectacular Indus Valley
Civilization excavated in the sites of Harappa and Mohenjo-Daro. These two sites bear
testimony to the magnificent urban development dating back to 3000 B.C. The Harappan
culture had declined by about 1700 B.C. and a vigorous incursion of the Indo-Aryan
speaking people from the Middle East in about 1500 B.C. transformed the cultural
landscape of the north-western India. The great Hindu epics, the Ramayana and the
Mahabharata depict these historical events that took place between 1000-700 B.C. The
Aryavarta —the homeland of the Aryans- was ruled by the Mauryan Kings and others in
the Ancient period (321-185 B.C.) and the Mughals in the medieval period (1526-1712
A.D.) followed by the British rule until 15th August 1947. Urbanisation received a major
spurt during the medieval and the modern period which witnessed the emergence of a
large number of towns and cities as eminent centres of economic, cultural, social and
religious diffusion.
Physical Landscape

The geological history of India started with geological evolution nearly 4.57
billion years ago. Indian geological formations consist of the Deccan trap, the Gondwana
and the Vindhyan and those that originated in Pleistocene, Tertiary and Pre-Cambrian
periods. Conventionally the country is divided into three physiographic regions viz., the
Himalaya and associated mountain chain, the Indus-Ganga-Brahmaputra plains and the
Peninsular plateau including the coasts and the islands. The Himalayan Mountain covers
about 5, 00,000 sq kms of land and extends over 2500 kms from the Karakoram in the
west to the Myanmar in the east. Its width is about 240 kms. World’s 14 highest peaks
and few large rivers are located in the Himalaya. Indus-Ganga-Brahmaputra plains
located in the northern part of the country, extends for 3200 kms from the River Indus in
the west to Brahmaputra in the east. Its width varies between 150-300 kms. The senile
peninsular plateau in the south is triangular in shape and has some of the oldest
mountains of world with elevation varying between 600 and 800 mts. The Islands include
the Lakshwadeep (36 coral Islands) and the Andaman (200 Islands) and Nikobar (19
Islands). The soils in India fall into seven categories, namely the alluvial soils, Black
soils, Red soils, Laterite soils, Forests soils, Mountain soils and Desert soils.

Climate and Water Resources
India is situated in the Northern hemisphere and the tropic of cancer divides the country
into roughly two equal parts. The southern part enjoys a low temperature range while the
North is cold in winters and warm for greater part of the year exhibiting much greater
range in its temperature. Though generally described as a tropical country, India
experiences varied climatic conditions in different regions. The north is more affected by
a continental climate while the south has more maritime influence (Arabian Sea, Bay of
Bengal and Indian Ocean). Much of the rain is a gift of the monsoon and is primarily
orographic. The annual rainfall of 116 cms is only marginally higher than the global
mean of 99 cms. Spatial distribution of rainfall in India is characterized by great
unevenness. While Mawsynram, located in the southern face of Meghalaya plateau
receives the highest annual rainfall in world, India also has one of the driest regions of
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world i.e. Jaisalmer located in the western part of the country. Generally rainfall
decreases from east to west.

India has 4 per cent of the freshwater reserve of the world. The annually
‘replenishable’ groundwater has been estimated at 432 billion cubic meters (BCM). The
Ganga basin has the highest potential followed by the Godavari and the Brahmaputra.
The Indo-Gangetic alluvial plain with an area of around 25,000 km? is one of the largest
groundwater reservoirs in the world. Of the total groundwater of India, only 30 per cent
has been harnessed. Overuse of groundwater in almost all the states of India has led to
ground water depletion in large parts of the country. In certain areas, like Punjab, the
level of groundwater exploitation is over 98 per cent.

India is rich in terms of surface water wealth. It has some of the largest rives of
world e.g. the Brahmaputra (2900 Kms), the Indus (2810kms) and the Ganga (2525
Kms). Besides, there are many other large river basins, with basin area of more than
20,000 km®. Some of its lakes are internationally known e.g. Chilka, Wular, Sambhar
etc. Rainfall is the main source of surface water in India. It receives about 4000 BCM of
water from precipitation. Of this, monsoon rainfall accounts for about 3000 BCM. The
total utilizable water is about 690 BCM in the country.

India is one of the most disaster prone areas of world. Nearly 57 per cent of the
country’s land is prone to earthquakes included in the seismic zones III-IV. About 8 per
cent of the land is vulnerable to cyclones of varying intensity. About 68 per cent of the
net sown area and 5 per cent of the total land are vulnerable to droughts and floods (40
million ha). India alone accounts for 20 per cent of the deaths caused by floods in the
world.

Forests, Biodiversity and Land Use

Great variation in climatic conditions has given appearance to variety of forest
types including tropical and sub-tropical forests in the Western Ghats and eastern
Himalaya, temperate and alpine forests in central and western Himalaya and desert
forests in the arid and semi-arid regions of the country. According to Forests Survey of
India (2003), about 6, 78,333 km®, constituting 20.64 per cent of its geographical area is
under forest cover in the country. Very dense forest (VDF) however accounts for only
1.56 per cent while the moderately dense forest (MDF) and open forest account for 10.32
per cent and 8.76 per cent respectively. The total forest and tree cover of the country is
estimated to account for 23.68 per cent of the country’s land.

India contains a great wealth of biodiversity in its forests, wetlands and marine
areas. The country has 7 per cent of the mammals, 12.6 per cent birds, 6.2 per cent
reptiles, 4.4 per cent amphibians, 11.7 per cent fishes and 6 per cent flowing plants of the
world. Among plants, endemism is estimated as 33 per cent. India contains 172 species
(2.9 per cent of world’s total) of animals considered globally threatened species. The
Western Ghats and eastern Himalaya are biodiversity hotspots. The faunal species of
India is estimated to be about 81,000, representing about 6.4 per cent world’s fauna.
Besides other invertebrates, there are about 2546 fish species, 204 amphibians, 428
reptiles, 1228 birds and 372 mammals. About 4,900 species of flowering plants are
endemic to the Indian subcontinent. Among the endemic species, 2532 species are found
in the Himalaya and adjoining areas, followed by1782 species in Peninsular India. About
1500 endemic flowering species are facing varying degree of threats of extinction. The
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number of plant species in India is estimated to be over 45,000 representing about 7 per
cent of world’s flora. India is home to 14 biosphere reserves, of which 3 are in the world
network of biosphere reserve viz. Sundarban, Gulf of Mannar, and Nilgiri.

Agriculture is the backbone of Indian economy. Agriculture and allied sectors like
forestry, logging and fishing accounted for about 16 per cent of GDP and employed about
60 per cent of India’s population. About 43 per cent of total geographical area of the
country is used for the agricultural practices. Despite a steady decline of its share in the
GDP, agriculture remains largest economic sector and plays a significant role in the
overall socio-economic development of India. Indian agriculture is dependent on
monsoon and is called “Gamble of Monsoon”. Among the non-food crops, oilseeds, fiber
crops, several plantation crops and forage crops are important. Rice and wheat are the
principal food crops grown over the large tract (about 70 per cent of agricultural land) of
the country.

Economy and Development

According to 2001 Census, a little over 27 per cent of India’s population lives in
5161 urban centres. Going by the world average of 47 per cent living in urban areas, the
share of urban dwellers is rather small, but in terms of total size, the urban population is
huge by any measure. At least three cities namely Mumbai (16.37 million), Kolkata
(13.22 million) and Delhi (12.79 million) contain a population size of over ten million
persons. More than a million people reside in as many as 35 cities of India. The cities of
India are a paradox in themselves displaying urban features comparable to any developed
country and simultaneously retaining poverty and squalor as evident in the presence of
slums supporting over 40 million people.

The country however has made strenuous strides in achieving rapid development
of its industrial base from traditional iron & steel, cotton, jute and sugar to engineering,
computer, information technology, communication and biotech industries. However,
poverty continues to be a major hurdle in faster socio-economic transformation. The
National Sample Survey for 2004-05 estimates rural poor at 28.3 per cent and urban poor
at 25.7 per cent of the respective population. The Five Year Plans and several other
developmental schemes are geared to the upliftment of the poor and weaker sections of
the society. Since 1991, the liberalization of the economy and the increasing integration
of India with the global economy have helped GDP to grow at 9 per cent or more at the
present. India in 2000 announced the introduction of Special Economic Zones (SEZs) for
enhancing foreign investments and to promote exports. More than 500 SEZs have been
proposed, 220 of which have been created until 2007.

Human development has become an important agenda in the development
paradigm in India. Growth and development in literacy have been accorded primacy for
such an agenda. According to Census of India (2001), 64.8 per cent of Indian population
is literate. There exists however a huge disparity in literacy attainment between the sexes
as also among other social groups particularly the scheduled castes and the scheduled
tribes. Various programmes such as National Literacy Mission, Sarva Shiksha Abhiyan
and non-formal education etc. have been launched with a view to achieving total literacy
in the years to come. Improvement in health has been an important agenda in overall
strategy through the planning period. Sustained effort at improving the health of the
people has borne some results in bringing down the crude death rate to 8 per thousand
and life expectancy has substantially moved up to 64 years.
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Improvement in transport and communication in a vast country like India has
been recognized as an important sector of development. Total length of roads in India is
over 3.0 million kms including both metalled and unmetalled roads. In terms of road
length, India has one of the largest road networks in the world. The National Highways
account for less than 2 per cent of the total road network but carry 40 per cent of the
movement of goods and passengers. The total rail route length is about 0.063 million kms
and of this 0.013 million kms is electrified. The railways carry over 11 million passengers
and 1.1 million tones of goods every day. There are 14,500 kms of waterways and 346
airports in India. Communication facilities show a phenomenal growth during the recent
years. Public phone booths, mobile phones, internet facility have grown rapidly in India.
The landline telephones have expanded from about 0.084 million connections at the time
of independence to about 40 million by the year 2007. In addition, there are about 217
million mobile phones in India in 2007.

Culture, Ethics and Unity in Diversity

A grand synthesis of cultures, religions and languages of the people belonging to
different castes and communities has upheld its unity and cohesiveness. It is this
synthesis which made India a unique mosaic of cultures. People belonging to several
faiths-Hinduism, Jainism, Buddhism, Islam, Sikhism and Christianity have coexisted for
centuries in a shared space. Diversity in India is not merely confined to racial, religious
and linguistic distinctions but also permeates deep into patterns of living, life styles, land
tenure systems, occupational pursuits, inheritance and succession law, together with local
practices, rites and rituals related to social norms and values. The Indian cultural tradition
is unique. The notions of dharma (normative order), karma (personal moral commitment)
and jati (caste) as the hierarchical principle of social stratification are basic to Indian
society. Twenty three Indian languages are listed in our constitution and more than 544
dialects are spoken in the country. Pali language was prominent in ancient India. Sanskrit
enjoyed the status of carrying Hindu Sanskritic culture throughout the country. These
were followed by the modern Indo-Aryan languages. The institutional basis of social
order and socio-economic interaction among communities like Jajmani system remained
unchanged to a large extent. A plural and multi-ethnic society like India would have an
overlapping of ethnic, caste and class groupings. There are more than 285 ethnic tribal
communities in India accounting for over 8 per cent of her population. The tribes
themselves are not a homogenous group, but display remarkable heterogeneity in their
racial, linguistic, religious composition as also in their modes of living and levels of
development as well as in the level of socio-cultural integration. In spite of this great
diversity, India continues to swear by its commitment to secularism and practices
democratic form of governance. The federal principle of governance has provided a sense
of identity to most people.
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LITHOSPHERE, HYDROSPHERE AND ATMOSPHERE

Resource and Environment
R.B.Singh

Rapid environmental changes like climate change, environmental degradation,
loss of biodiversity, and declining natural resources are threatening our life support
system and these issues cut across administrative boundaries. Rural poor are the worst
victims of environmental degradation and deserve a better deal (Singh, 2007).

Indian environment and ecosystem regions are stressed due to rapid population
growth, underdevelopment and careless application of developmental technology. Major
drivers of resource use include population growth dynamics, demand for food and
incidence of poverty, stress on water, desertification, deforestation, soil erosion, climatic
change, pollution, and land use/cover change. Case studies include land, water, forests,
coastal and marine resources. There is a lack of integrated techniques and approaches to
sustainable resource use in the vulnerable environment (Samant and Joshi, 2005;
Sathyakumar, 2004). Integrated Watershed Management in recent years is emerging as an
important tool for resource management. Integrating complex resource-environmental
interactions within space provides an important base for sustainable environmental
planning and management. The physical settings like mountains, deserts, valleys, coastal
and marine life and their resources influence people, but on the other, they transform their
surrounding into different cultural landscapes and resources (Singh, 2004; Singh, 2006).

Regions are units for studying and developing environment. As the seventh
largest country in the world, India is a challenge for the researchers to locate viable
natural resources. The enormous variety of ecosystems in India ranges from alpine zones
in the Northern Himalayas to sandy coastal beaches at the southern peninsular tip. To the
west lies, an arid expanse of desert and on the east a flood prone delta. Between the
Northern - Southern and Eastern - Western extremes are fertile agricultural lands, free
flowing rivers and groundwater, a myriad of dense forests, and minerals and natural
gases. Entrusted with the monumental task of surveying the land for these four types of
resources are four respective agencies: the Botanical Survey of India (BSI), the Central
Water Commission (CWC), the Forest Survey of India (FSI), and the Mineral
Exploration Corporation Limited (MECL). Each agency is the initial step towards the
transformation of a natural resource into a useable product. Geographical education is
facing serious crisis both in terms of quantitative and qualitative aspects in order to face
national and regional resource degradation.

Drivers of Environmental Change and Development
According to World Commission on Environment and Development, the
environment is where we live; and development is what we do to improve our well-
beings. Both are inseparable. Major human driving forces of environmental use include
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(a) Demographic change of environment in which there is relationship between
population growth and other demographic factors such as migration; (b) Land use and
land cover change includes biophysical and social dimensions of rapidly changing land
use, human settlement and land cover patterns; (c) Urbanisation and industrialisation
transformation highlights the linkage between dimensions covering environmental
services and infrastructures for regulating the environment; (d) attitude and behaviour
and their role in driving environmental responses and the potential role of alternative
development paths; (e) decentralised decision making process promoting the linkages
between national, regional and local skills and the constraints to the transfer of policy
instruments from one region to another. In recent years, dimensions of environmental
change has encompassed a full range of social sciences disciplines necessary to analyze
and understand people’s role as both the possible cause and target of environmental
change as well as recognising the local issues and use of local field based geographical
studies supplemented by national and regional data. This should provide an indispensable
contribution to analyze the key driving forces of land use maintenance and change and
especially reflects the wide diversity of economic, social, cultural and institutional
practices and traditional knowledge at the local level (Phutego and Chanda, 2004).

This promotes interaction between local and regional communities, conflict
prevention and resolution in critical environmental situations. This has direct implications
for policy development and implementation in order to develop strong links between
research community, policy makers and environmental management experts.

Resource Survey and Inventory of Vulnerable Environment

Vulnerability provides a basis for analyzing resource and environmental pressure.
Vulnerability depends on exposure and sensitivity to impacts and the ability to cope or
adapt. The Resource Information System (Mohammad et al., 2007) has to be considered
as multidimensional i.e. attribute dimension, spatial dimension and temporal dimension.
Indian geographic education offers such capabilities as they integrate multi-sector, multi-
space, and multi-period perspective. Vulnerable environment is highly sensitive and
responds rapidly to anthropogenic intervention. Its restoration needs a long time,
especially if the vulnerable environment is degraded or stressed beyond a certain point
(Singh, 2007; Blaikie, 2005). Observations using remote sensing and GIS, such
environmental changes allow identification of major processes for change and by
inference, the characterisation of ecosystem dynamics. Empirical diagnostic models of
environmental change can be developed from these observations. New technology
applications for safeguarding the environment have increased dramatically in recent years
(Singh, 2007; Ajai, 2004; Thangamani and Rao, 2007). The development of regional and
global models can simulate both the socio-economic and biophysical driving forces,
interactions, feedbacks and their responses to environmental change.

Forest and Biodiversity
Biodiversity loss restricts our future development options (Singh, 2008). India is
rich in flora. Considering that agriculture employs 64 per cent of the labor force, it is
agriculture which is the mainstay in almost every state in India. Forests in India
constitutes 22 per cent, land not available for cultivation is 14 per cent, permanent
pastures are only 4 per cent, whereas land under miscellaneous tree crops etc. are only 1
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per cent. Total cultivable wasteland in India is 5 per cent, fallow land is 8 per cent and net
area sown is 46 per cent (Forest Survey of India, 2005; Government of India, 2004,
2007). Currently available data place India in the tenth position in the world and fourth in
Asia in plant diversity. From about 70 per cent geographical area surveyed so far, the
Botanical Survey of India has described 47,000 species of plants. Indian Geography,
which integrates physical and social aspects of surrounding, can play effective role in
environmental management (Bisht ez al., 2004; UNEP, 2007). In assessing environmental
change and prediction of future of that environment in an integrated and holistic manner,
there is a number of emerging research areas relating to environmental changes which
require geographical enquiry in Indian context. The understanding of global
environmental change requires integrated emphasis on some promising geographical
tasks, i.e. reconstruction of landscape processes, environmental history for ecosystem,
state of environment and resource use, modeling of the dynamics of present day
landscapes, analysis of causes and consequences of anthropogenic changes. This is
possible with enhanced Geographic Information System (GIS) supported by detailed site
studies (Singh and Mishra, 2005).

Urban Environment and Climate Change

Energy, industrial development, air pollution and climate change are critical to
human security. In Mega cities, urban heat islands phenomena is emerging due to land
use change, building materials, industrial development and transport congestions (Singh,
2006, 2007). Much of the urbanisation in India is taking place in metropolitan cities, and
is accompanied by major changes in the social, economic and technological arenas. Many
of these global trends are also apparent in India. Delhi metropolitan region has faced even
more rapid rate of urbanisation and environmental change than the average for India. This
accelerated urbanisation trend has environmental costs. This includes air and water
quality problems, waste removal and disposal; and the metropolis and the development
corridor (Singh and Singh, 2007) in which it is located have an impact on the surrounding
country side through the depletion of resources such as food, portable water, and
aggregated building materials. This is causing immense change in land use patterns as
well as human response from the surrounding rural areas. The land use change is
primarily from agriculture to residential/industry or brick kilns. In this process the region
faces severe problems of land degradation (Goel and Singh, 2006; Singh, 2007).

Resource degradation, specifically land and water degradation, in the rural-urban
fringe of Delhi, are the core issues. In this regard, the critical issues are (a) environmental
criticality (b) environmental endangerment (c) environmental impoverishment and (d)
environmental sustainability. Land mining, quarrying and resulting soil erosion due to
excessive excavation is the major environmental concerns. Apart from agricultural land,
common land used for cattle grazing and pastures have also degraded. Sectoral areas are
moving to non-farm activities such as brick kiln, warehouses, factories, farmhouses and
nurseries.

Urbanisation is a major anthropogenic force in transforming landscape, energy
use, environmental quality and human populations. Inadequate access to urban basic
services and infrastructure facilities pose serious problems to metropolitan resource base.
Keeping these cities functional and sustainable is an environmental challenge in spite of
investment requirements and constraints of administrative and regulatory controls. In
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spite of higher investments on a per capita basis, even relatively privileged urban
population has not been able to meet its needs. An effective urban planning policy and
practice could help urban planners and decision makers to prioritize environmental
problems and other policy options in order to meet environmental challenges (Jha and
Parihar, 2007).

Certain aspects of the urban planning have received attention in the five-year
plans, such as finance for housing, slum clearance and improvement, water supply and
sewerage, transportation, preparation of city master plans. However, funds allocated are
indeed meager and a lions’ share is allocated to a few major projects in some states. Thus,
urban planning and environmental management strategies should ensure how the
problems of urbanisation are to be integrated into the larger issues of regional
development.

The role of the oceans in shaping the global environment needs to be understood
and the key interaction linking ocean process and the climate change needs to be
highlighted. This is further supplemented by incorporating changes in past global
environment. The ice-cores, ocean and lake sediments, tree rings, pollen and coral
deposits are considered as natural archives for understanding past global environment.
Indian Geography is trying to reorient the approaches in above context.

Land and Agricultural Resources

With rapid population growth demand on land resources is increasing.
Subsequently, risk to land resource sustainability is also intensifying. Considering that
agriculture employs 64 per cent of the labor force, it is not surprising that agriculture is
the predominant mainstay in nearly every state. Agricultural geography has been the
subject of intensive research and monitoring during the post independence period.
Considerable data already exists at national, state and district level. But, agro ecosystem
research and education are being preferred by geographers in order to provide particularly
a strong base for detecting responses to global climatic change and preferred
differentiating effects of climates, pollution and land use (Singh and Shah, 2004, Singh
and Shah, 2007). The impact of increasing CO, concentration in the atmosphere will
have enormous effect on agriculture and vegetation. It is important to understand
processes relating to changes in land use affecting the resources of the river basin and
coastal zone. A focus on agro ecosystem in Indian geography is highly imperative,
highlighting different agriculture ecosystems of India, agricultural input environment,
ecologically based pest management and eco-farming (Jha and Singh, 2008).

Water Resources

Fresh water availability and conservation of surface water resources are basic to
human survival. The hydrological cycle is greatly influenced by changing land use and
land cover in India. The large-scale deforestation may cause significant changes in
regional and global climate. The rainfall variability in both time and space makes water
availability and plant productivity quite uncertain. India has more than 60 per cent of its
land under rainfed areas, difficult to manage in a sustainable manner. With growing
urban impact on groundwater, supply of fresh water is getting contaminated. Recent
studies indicate degradation of the water resource in the Himalaya resulting from erosion,
flooding (Singh and Singh, 2007), and scarcity of water and degrading water quality
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(Singh, 2004). In geography, monitoring and manipulating experiments are required to
study in situ for understanding of the hydrological processes and their interaction.
Literature related to watershed management, micro-watershed, integrated water resource
management and different tools and techniques related to water conservation have been
reviewed (Mushir and Khan, 2007; Singh and Bortamuly, 2005).

Wetlands Resources and Mangroves

Wetlands and mangroves are considered rich in biomass productivity. However,
these are under serious threat for development of aquaculture, ponds, roads and ports.
India has a wealth of wetland eco-systems distributed in different geographical regions
from the cold arid zone of Ladakh in the North to the wet humid climate of Imphal in the
East, the warm arid zone of Rajasthan in the West to the tropical monsoon Central India
and the wet and humid zone of Southern Peninsula. Most of the wetlands in India are
directly or indirectly linked with major river systems such as Ganga, Brahmaputra,
Narmada, Tapti, Godavari, Krishna, Cauveri, etc. Significantly, a directory on wetlands
in India, recently published provides adequate information on location, area and
ecological categorisation of wetlands. India is signatory to the Convention on Wetlands
of international importance, especially as Waterfowl Habitat (Ramsar Convention).

Mangroves are salt-tolerant forest ecosystems found mainly in the tropical and
sub-tropical inter-tidal regions of the world. India harbours some of the best mangroves
in the world and these occur all along the Indian coastline in sheltered estuary, tidal
creeks, backwaters, salt marshes and mud flats. As per the State of Forest Report, 1997
the total area covered by mangroves in India is estimated at about 6,000 sq km (Paul,
2006; Rajput and Srivastava, 2007). The importance of mangroves in retaining bio-
diversity, capacity for salt tolerance and stabilizing the shoreline can hardly be
minimised.

Mountain Environment

Mountain resources are getting enormous stress due to snow melting and glacial
retreat (Bhattarcharya et al., 2006; Dobhal et al., 2004). The scope of altitudinal gradient
studies i.e. large change in altitude over short distance associated with significant change
in climatic gradient varies from local studies at micro ecosystem to temperate and alpine
region. Notable contribution from geographers in this context have come in studies
related to assessment and modeling of the interactive influence of topography and land
surface heterogeneity on the spatial pattern of soil moisture evapo-transpiration, runoff
generation and erosion (Mishra, 2007; Sen Roy and Singh, 2007).

Disasters, be they natural or man-made, are the real constraints to development
and are a threat to our environment. The enormous economic losses from natural disasters
and the massive relief expenditure make disaster reduction a condition for sustainable
development. Development programmes can be so designed as to decrease susceptibility
to disasters. Disaster mitigation will have to become a part of national development.
Environmental protection is also an essential input in the prevention and mitigation of
disasters. The complex cause and effect relationship of disasters and the environment and
its impact on development are being carefully understood in recent years as evident in a
few studies related to these (Singh, 1998, Singh, 2005, Singh, 2006).

Mountain regions make up one-fifth of the Earth’s land surface, and they have a
considerable role and global importance as environmental resources. Mountains are home
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to a substantial portion of the planet’s diversity of species and ecosystems. Ironically, all
over the world expanding economic pressures are degrading mountain eco-systems while
confronting mountain peoples with increasing poverty, cultural assimilation, and political
disempowerment (Joshi and Gairola, 2004; Silori, 2004, Singh and Anand, 2006).

Wasteland Resources

The National Wasteland Development Board (NWDB), New Delhi, 1986,
describes wastelands as ‘degraded land’ which can be brought under vegetative cover,
with reasonable efforts and which is currently under utilized and land which is
deteriorating for lack of appropriate water and soil management or on account of natural
causes. According to a report on soil conservation in the country, every year 12,000
million tones of fertile land cover is directly and indirectly destroyed due to the natural
calamities. Because of such causes every year about 3 thousand ha land converts into the
wastelands in the country (Singh and Singh, 2007).

Development of wastelands and their sustainable management has become one of
the important and major ecological issues of concern for the national policy makers. Land
resources being limited in arid and semi-arid regions of Rajasthan these very resources
are depleting at an alarming rate rendering vast areas to the status of degraded land
converting into wastelands (Convention on Biological Diversity, 2006). Because of the
continuous exploitation of these resources the existing environment has become
unbalanced, resulting expansions in wastelands (Kothari, 2006).

Resource Conservation and Environment Management

In recent years, India is becoming one of the important countries encouraging
non-governmental initiatives for resource management, environmental and
developmental capacity building with a view to achieving sustainable development.
These attracted greater attention after 73" and 74"™ Amendment in the Indian Constitution
encouraging participatory decision-making and empowerment of the people. The
effectiveness of such participatory approach has been particularly profitable in areas of
disaster management (Singh, 2007). The NGOs have also been quite successful in
conducting training, education programme and the management of health delivery system
during emergency (Trivedi, 2004).

As biophysical and the social processes are integrated in an ecosystem, there is an
interactive linkage and connection between human impacts on the environment and
environmental impact on human. Geographers are better placed to understand such
location specific and time specific interaction. In India, environmental impact assessment
is emerging as a major tool for ensuring environmental quality as an essential component
of decision-making processes of any developmental programme. In this context, it is
suggested that environmental and social approaches should be linked and established for
better understanding of Indian environment (Joshi and Joshi, 2004).

Concluding Remarks
The degree of environmental changes differs with differences in policy
perspectives and community choices. Resource and Environmental issues are multi-
disciplinary by nature involving assimilation and interaction between basic services on
matters pertaining to the environment integrating conventional and modern techniques
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and approaches. To have a better understanding of vulnerable environment, Indian
Geographers focus on how physical and human ecosystems operate and interact.
However, there is a lack of integrated techniques and approaches to vulnerable
environment. In recent years, Integrated Watershed Management is emerging as an
important tool for resource management. Understanding complex resource-environmental
interactions in space provides an important base for sustainable environmental planning
and management. Their physical settings and resources influence people. There is a need
to identify challenges and opportunities for improving human well- beings through
vulnerability analysis of different ecosystems and community groups.
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Geomorphology
Suresh Jog

Process studies in post-Davisian era have been largely responsible for major shifts
in the subject matter and have provided methodological revolution in the subject and
made the subject more applied than ever before. In recent past with a growing awareness
towards the environmental problems and the imbalances leading to hazardous situations,
the role of the geomorphologists is being increasingly recognized as pre-eminently
necessary. Geomorphology of late is being considered as a science contributing towards
the natural resource management mainly in terms of management of land, water and soil
resources. Problems like stability of coastal structures, desertification, land resource
appraisal etc. are emerging as major topics of research being handled or expected to be
handled by the geomorphologists. As a result micro studies are gaining importance all
over the world and the same is slowly getting reflected in a number of research articles
appearing in the journals.

In the Indian context the trend is not very different from what is seen on a global
scale. “Use of remote sensing technique and GIS” appears as a favoured suffix in many
titles. The techniques and tools of research gain importance in such attempts and at times
one wonders if the original topic of research is getting camouflaged in the description of
these tools and techniques. Nonetheless it appears that using this suffix is gaining more
popularity.

During the period under consideration— 2004 to 2008, most of the research
articles appearing in Indian journals devoted to geographical research on the theme, this
trend is well reflected. The following Indian journals have been referred to for a quick
survey of this trend report on geomorphological researches.

Indian Journal of Geomorphology - Allahabad

Indian Journal of Landscape Systems and Ecological Studies — Kolkata
Transactions of the Institute of Indian Geographers — Pune
Geographical Review — Kolkata

Deccan Geographer — Pune.

Although not quite exhaustive, research articles which have found their entry in
these journals provide a fair idea as to the state of the art in this segment of study.
Amongst these the Indian Journal of Geomorphology, Published by the Indian Institute of
Geomorphologists, Allahabad is the only journal fully devoted to geomorphology. Other
journals include papers of different branches of geography and hence the number of
articles on geomorphological research is quite limited. The only other journal wherein the
number of articles is fairly high is the Indian Journal of Landscape Systems and
Ecological studies from Kolkata. Some 60 plus articles, appearing in the above
mentioned journals, have been referred for preparing this report.

The articles cover a wide range of topics from fluvial to coastal or from regional
accounts to specific processes. Understandably the articles on fluvial landscape and
processes outnumber other branches. Amongst the articles related to fluvial
geomorphology explain the morphometry of drainage network and quantifying various
aspects of basin characteristics. There are some articles that deal with the processes and
provide some methodological components. In this context a mention may be made of the
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article dealing with high magnitude floods. Soil erosion, degradation of soil resources is
another area where geomorphologists are showing concern. About 8 per cent of the
articles are devoted to this aspect. Another area of research concern wherein the
geomorphic enquires are more frequent pertain to hydro-geomorphic studies. Most of the
authors have made use of remote sensing data for demarcating the potential zones and
through this they are also targeting the appraisal of water resources along with the land
resources. Articles mainly devoted to land resource appraisal are dealing with the
problems of resource management and various processes such as gully erosion, ravine
development and slope wash processes etc. However, the quantification of the processes
and exact nature of degradation that is taking place needs to be incorporated in such
researches.

The coastal landforms and processes is the next important group that emerges out
of this review. The vulnerability of the coast to erosive action, threat to the fragile
mangrove ecosystems and the place deposits along the beaches are some of the topics
covered in this section. The articles on mrophodynamics of tidal inlets, slumping of sea
cliff are largely devoted to coastal processes whereas articles on mud beach or lagoon
describe the morphological aspect of the given forms.

The aeolian landforms and processes are dealt with in the articles on dune
formation and desertification. However there are relatively fewer articles in this section.

In articles on geochrornological classification or river dynamics, the spatial scales
are somewhat enhanced. These relate to larger regions. One wonders why regional
geomorphic studies are relatively few. With the tools of remote sensing, regional studies
are becoming possible and it is precisely this area that appears to be getting neglected in
Indian context.

There are some interesting studies like identification of seismic gap or ground tilt
due to uplift. However these are not necessarily dealing with the geomorphology of the
region. Nonetheless they provide good information and interesting interpretation.
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Climatology, Soil Geography and Bio-Geography
A.K.Bora

The sub discipline of Geomorphology continues to dominate in terms of the
volume of publications in Physical Geography. In comparison to preponderance of
published works in this field, fewer works pertaining to the fields of Climatology, Soil
Geography and Biogeography are noticeable. As these fields of geography have
traditionally good links with disciplines like Meteorology, Soil Science and Life
Sciences, the range of non-geographers’ contributions to the study of climate, soil and
bioresources is considerable compared to that of the geographers. A perusal of Indian
geographers’ works in the fields of Climatology, Soil Geography and Biogeography
suggests much more strengthening of research endeavour in these fields.

Climatology

Traditionally Climatology occupies an important position in Physical Geography.
But, in proportion to its potential significance and relevance, the study of climate, in fact,
finds no due weightage in the works of geographers (Bora, 2004). Geographers’ works on
climatology have become generally limited and it is more so in the case of Indian
geographers.

Climate being a dynamic entity changes in time and over space. The changes in
climate have their resultant impact on global environment. Climatic changes and their
consequences have become an important theme in climatological study. Sharma and
Khan (2004) give a well-organized discussion on ozone depletion and its possible
environmental consequences. Sharma et al. (2008) have analyzed the role of climatic
controls in desertification process in the semi—-arid region of Rajasthan.
Geomorphological indicators of climate change have been studied at length by Singh
(2005). On the basis of a wide range of indicators chosen the author provides vital clues
to climate change detection. Akhtar and Hironi (2005) have discussed the problem of acid
rain and its potential threat on plant communities. The study in general carries an analysis
on the impact of acid rain on forest, crops and other vegetations. Incidence of malaria in
Assam has been discussed by Bora (2004) by an evaluation of the geo-ecological base,
especially the climatic determinants using remote sensing technique.

The role of monsoon in Indian life has been a favourite topic for geographers
working on Climate. There are a few important contributions on behavior of monsoon in
India. A hydro-meteorological study carried out by Sarkar (2004) on high intensity
rainstorms in the Upper Tista basin provides adequate understanding of basin hydrology
and runoff characteristics. Working on a popular theme i.e. extreme events, that has
attracted international attention on the wake of the consequences of global warming and
climate change, Starkel and Singh (2004) made a serious attempt to understand the
intimate relationship between rainfall, runoff and soil erosion in the globally extreme
humid Cherrapunji region of India. In another important study Singh (2007) studied the
rainfall- runoff conditions in Meghalaya Plateau of India. This study primarily deals with
the analysis of geo-hydrological characteristics and runoff pattern in the plateau. The
rainfall distribution pattern caused by orographic effects in North—East India has been
discussed by Syiemlieh and Das (2004). This study analyses the distributional pattern of
rainfall on a SW-NE axis from Cherrapunjee at the edge of the Meghalaya Plateau to
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Majbat at the foothills of Arunachal Pradesh. It has been found that the influence of
orography on rainfall variation is most visible in rain-shadow and hilly areas where
rainfall variability is moderate to high.

Monsoon floods are common in Indian rivers, which are governed directly by the
effect of monsoon rhythm. Large monsoon floods bear substantial potentials for effective
geomorphic work. Using quantitative techniques of measuring the total energy generated
during the floods during the monsoon in the Narmada River, Kale (2008) demonstrated
that large-magnitude floods are effective geomorphic agents in monsoon-dominated
rivers. Besides, there are a few micro-climatic studies on regional climatic patterns. For
example Sahariah and Bora (2005-06) using GIS technique studied the pattern of micro-
climatic variations in and around the wetland system of the floodplain of Darrang
District, Assam and found that such micro-level variations in climatic parameters may
provide significant insight into the management and conservation of the wetlands. In an
analysis of the impact of topo-meteorological factors on industrial siting in Musi river
basin of Andhra Pradesh, Padmaja et al. (2005-06) emphasized on the quality of air while
selecting a site for industrial expansion. In this study air pollution due to industrial sitting
is highlighted, which is greatly influenced by tope-meteorological factors. Barthakur
(2004) has discussed at length the weather and climate of the Brahmaputra valley of India
by classifying the climatic types and characteristics. While providing an elaborate
description of the geophysical basis and physiographic framework of the SAARC
nations, Bora (2007) presented an analysis of the prevailing climates and their variations
separately for each of the SAARC nations.

The coastal zone of India is subject to various cyclic and random natural
processes and extreme events both natural and man-made, which continuously modify the
region. A study (Panda et al, 2007) using remote sensing and GIS techniques of tracking,
monitoring and forecasting of cyclones, assessed the damages and necessary protective
measures. Dikshit (2006) also discussed the genesis, development impacts of a
devastating cyclone along the Mississippi coast in 2005. Koul (2008) analyzed the impact
of extreme climatic conditions leading to geomorphic hazards in the Himalayan domain.

Soil Geography

Studies on land resources with special focus on soil quality analysis and evaluation are
attaining prominence in recent years in India, especially in view of the growing demand
of food grain production. Needless to mention that soil geography has direct relationship
with geomorphology and biogeography. However, apart from purely pedological studies
carried out in various soil research laboratories and institutes, contributions from
geographers in these areas of study leaves much to be desired. The few studies reviewed
here are associated with geomorphological, biogeographical and land resource related
studies.

Considering the soil characteristics as one of the criteria, the land capability of the
Palar river basin has been evaluated by Thangamani et al. (2007). Shashikala and
Padmaja (2005-06) using GIS techniques made an attempt at preparing a sustainable land
resource development and management plan for Nampally Mandal in Nalgonda District
in Andhra Pradesh.

Some of the studies in soil geography lay emphasis on soil characteristics as
essential ingredients for agricultural productivity, land management and landuse
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planning. In this context the study conducted by Ram et al. (2006) on evaluation of soil
suitability for rabi crops in the semi - arid zone of Haryana using visual and monoscopic
interpretation of Landsat TM-FCC data along with India topographical sheets is
noteworthy. The impact of brick making on soil fertility and agricultural productivity
was carried out by Singh and Asgher (2004) based on field surveys and the study clearly
brings out the negative impact of brick manufacturing on land capability, loss of soil
fertility and declining agricultural productivity. Panda (2007) examined the landuse
potential with special reference to soil analysis in different geomorphic divisions of the
Taraphini—Bhairabbanki river basin. The study conducted by Bhattacharya and Dey
(2007) concluded that there is a close relationship between soil and crop types and
suggested that crop rotation and mixed farming in the study area should be practiced to
maintain the soil quality. Bora (2007) too discussed the soil characteristics of the SAARC
countries while examining their geo-physical bases and physiographic framework. Severe
soil erosion leading to land degradation has been discussed by Patra and Thakur (2005) in
the work relating to study on spatial pattern of land degradation in the northern highlands
of Orissa. Doi (2005) assessed intensification in spatial extent of ravine land with respect
to sub-watershed areas.

Biogeography

Biogeography continues to be a less emphasized branch of physical geography
despite its growing importance in the field of environmental studies. This is
notwithstanding geographers’ view of it as a vital link between physical and human
geography. Man’s role as a dominant ecological agent has been emphasized in many
biogeographical works (Bora, 2004). Most of the works of Indian geographers in the field
of biogeography are found to follow this trend. In view of the recently emerging
environmental problems, most of the biogeographic works primarily aim at examining
the spatio-temporal dimensions of various environmental issues, viz. changing man-
environment relationship, habitat ecology and its destruction, deforestation, landslides,
loss of biodiversity and bio-depletion processes.

Gurjar (2004) for example, discussed the provisions of Convention on Biological
Diversity (CBD) adopted in the Rio Earth Summit in 1992. The author took stock of the
status of biodiversity in India and the imminent challenges. A detailed discussion and
systematic analysis of biodiversity in the state of Assam (India) has been carried out by
Bhagabati, Kalita and Baruah (2006). A study by Pagare (2007) examined geographical
dimension of medicinal plant resources in forested regions of Betul Plateau, Madhya
Pradesh. The study of Andhale (2004), confined to the riparian vegetation of Upper Nira
and Kanand Basins of Maharashtra advocated the significance of vegetation as a factor of
fluvial geomorphology in the upper reaches of the basins. Ahmed et al. (2005) studied the
problems of wetland degradation, identified as a serious threat to biodiversity. Studying
the dimensions of tiger straying hazards in Sundarban Das (2005), found that scarcity of
prey in the forest areas of Sundarban is not the cause for tiger straying. Working on a
similar focus, Saikia (2007) concludes that tiger habitat in Assam does not seem to be
under threat from future climatic factors though human agent will be a critical factor. The
Desert National Park of Rajasthan has been rightly identified by Meena (2005) as a
unique biosphere reserve for conservation and development of biodiversity in India. Das
et al. (2006) have examined the conservation priority for Black-breasted Parrotbill,
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Marsh Babbler and Jerdon’s Babbler in the Dibru Saikhowa Biosphere Reserve of
Assam. The work has identified priority issues for conservation of some bird species in
the study area.

Taking a case study of Ukhrul district of Manipur, Singh and Shah (2004) have
established how jhum cultivation has put a threat to biodiversity of the region. It is
suggested in the study that only the economic development of the tribal people would
enable them to overcome the compulsions of overexploiting the living natural resources
of the region. Environmental aspects of mining in Meghalaya have been discussed by Rai
(2005). This work examines the various dimensions of impact of mining on the
bioresources of the region.
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INTERPRETATION OF ECONOMIC PHENOMENA

Agricultural Geography

Abani Kumar Bhagabati

By contributing nearly one-fourth of the GDP and providing livelihood to around
70 per cent of the population, agriculture continues to be the backbone of the Indian
economy. Spatially it is the most widespread economic pursuit claiming more than 40
per cent of the country’s total area. It is also equally important that the diverse cultural
landscapes that rural India manifests are basically the product of peoples’ judicious
response to the available land and other environmental resources for raising crops and
livestocks. Not surprisingly therefore Indian geographers have been paying serious
attention to the study of agriculture and associated issues during last several decades.

Landuse/Landcover and Land Capability Studies

Landuse/landcover and land capability studies have got a renewed emphasis as
the process of agricultural use of land has been in a flux in the wake of fast changing
national economy under the new global order. A number of studies on landuse/landcover
and land capability using both conventional and modern techniques appeared during the
last four years. Tribedi and Dubey (2006) using satellite imageries and aerial photographs
delineated various landuse categories in Damoh area of Madhya Pradesh for planning
purposes. They determined the changes in forest area, urban area, agricultural land, etc.
and suggested measures for improvement in the landuse condition. Das (2006) analyzed
the changes in landuse pattern in Assam and its implications for sustainable economic
development in the state. The study carried out by Narayanakumar and Kumaraswamy
(2006) using remote sensing techniques pointed to the fact that the agricultural practice
along the fringe of the lake Oussudu contributes both nutrients and contaminants to
degrade the natural aquatic environment. While discussing the causes of
landuse/landcover changes in Ukhrul district of Manipur, Singh and Shah (2007) held the
traditional practice of jhuming responsible for rapid shrinkage of forest cover.
Thangamani and Rao (2007) on the other hand, evaluated the land capability of the Polar
basin of Andhra Pradesh on the basis of physical characteristics. The study suggested
cultivation of certain crops suitable for each of the land units. Joji and Nair (2004) dealt
with problems associated with the wetland ecosystem, deforestation and
landuse/landcover for sustainable management of environment in Vamanapuram river
basin of Kerala. Most of these studies represent continuation of earlier attempts using
similar methods and techniques.

Shifting Cultivation
Among the agricultural systems, shifting cultivation has a long history of its
association with the tribal communities living in the tropical hilly tracts. Continuation of
this primitive practice, defying changes through modernization witnessed in the adjoining
plains, has been attracting the attention of agricultural geographers since long. A vast
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fund of research wealth has accumulated by Indian geographers on various issues
concerning shifting cultivation.

An attempt by Dikshit et al. (2004) to probe into the historical background,
persistence and modification of shifting cultivation in course of time in an area like the
Konya valley, Western Ghat is quite refreshing in this context. They discussed the
evolution, spatial extent, crops cultivated, yield, suitability level and other aspects of this
type of agriculture which may be helpful in exploring better alternatives. Bora and Saikia
(2007) in a similar study suggested measures and a workable landuse model for viable
and eco-friendly control and management of jhumming (shifting cultivation) practiced in
the hills of Assam. Other works in this line include those of Singh and Shah (2004),
Panda (2004) and Bhattacharyya (2005).

Agro-Ecological Concern

Till recently, the agro-ecosystems in most parts of India were almost in tune with
local natural environment. Cropping pattern and farming methods practiced were largely
determined by the prevalent ecological conditions and socio-cultural traditions
(Bhagabati, 2007). But rapid population growth, technological development and growing
market forces have recently encouraged the farmers to opt for cropping intensification
using modern infrastructure, techniques and inputs. These changes are responsible for
deterioration of the agro-ecosystems in different regions of the country, especially in the
drier areas.

The study conducted by Mohammad and Sekhri (2006) on agricultural
modernization and groundwater depletion in Ludhiana district, Punjab is worth
mentioning in this context. The authors concluded that unless a balance between
technology application and groundwater use is maintained, the sustainability of
agriculture in the region would be jeopardized. In a similar attempt, Shashikala and
Padmaja (2005) concluded that moisture adequacy becomes an important parameter in
estimating the need for irrigation and exploring alternative crop combination to make
agriculture more sustainable. Bhattacharyya (2007) observed that the net influence on
agricultural landuse manifests itself through variability of farming as the rural society in
Medinipur in West Bengal is shaped by the interplay of local environmental hazards,
landuse pattern and peoples’ initiatives. Singh (2004) in an interesting study in Bahraich
U.P. indicated at disturbance to food-chain due to excessive use of chemical based
insecticides, pesticides and fertilizers. He advocated for safer practices in this regard.
Studies made by Singh and Shah (2004), Yadav (2004), Singh and Asghar (2004),
Soundaram and Venkateswari (2005), Ram (2006), Swaminathan and Subramanyan
(2006) and Bhattacharya and Dey (2007) are also worth noting in this regard.

Diversification and Diffusion of Crops

Diversification, diffusion, concentration, intensification of crops is some of the
concepts/measures often involved in studies of agricultural geography. Dynamics and
spatial characteristics of agriculture in an area may be well assessed using these concepts
and measures. During the period under review several studies on such themes appeared
(Hurakadli, 2006; Gupta, 2005; Kaur and Kaur, 2006; Singh, 2006). Using crop
diversification index of Bhatia and Singh; Hurakadli and Singh analyzed crop
diversification pattern in Belgaum district, Karnataka and Haryana respectively. Both the
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authors stressed on the importance of such studies in micro-area planning for agricultural
development. Gupta (2005) examined the status of crop diversification in Panchkula
district of Haryana. The study concluded that application of modern technology has been
an important factor in diversified crop pattern, though strong physical control in some
areas limited the cropping practice simply to monoculture.

A study conducted by Kaur and Kaur (2006) analyzed the process of diffusion of
apple in Himachal Pradesh during the period 1951-95.

Agricultural Productivity, Efficiency and Development

These three interrelated aspects of agricultural performance have always been at
the core of studies covered under agricultural geography in India. Various measures and
analytical frame have been evolved by Indian geographers to study these aspects from
different perspectives. Achievements of agricultural geographers in these fields of study
are noteworthy.

In a study by Singh (2006), the characteristic features of agricultural development
in different agricultural systems prevalent in North-East India were examined. The case
of Assam and Nagaland representing two distinct systems—the hills and the plains— was
taken up to present the variation in the level of agricultural development. Mishra and
Mishra (2004) measured the spatial pattern as well as the general level of agricultural
development in Jaunpur district, U.P. by transforming and combining the variables using
the Z-score method. The study provides valuable inputs for micro-level agricultural
planning in the district.

Mipun and Das (2004) and Taufique (2004) in their studies on agricultural
production in the Brahmaputra valley and North Bihar Plain respectively attempted to
address various aspects of population and crop production. Taufique applied the method
evolved by W.Y. Yang for determining agricultural productivity in North Bihar at district
level. In a similar study on agricultural efficiency in North Bihar Plain, Rahman and
Hussain (2005) analyzed inter-district variation in agricultural efficiency by applying
composite rank scores. It is a pity that most works on productivity and efficiency of
agriculture generally avoid important socio-cultural variables, not easily quantifiable but
extremely significant in determining performance of agriculture at micro-spatial context.

Food Security

Problems associated with food security in recent years have drawn serious
attention of agricultural geographers in India in line with social scientists throughout the
globe. It is now agreed that carefully planned agricultural progress with a view to saving
rural livelihoods can only ensure availability of more food, jobs and income. As opposed
to modern industries which promote jobless growth, agriculture including animal
husbandry, forestry and agro-processing can promote job-led economic growth.
Importantly, geographers of India have not neglected this vital issue. Studies made by
Choudhury (2006) and others are significant in this regard. Choudhury made an attempt
to discuss issues relating to agriculture and food security in Sikkim and observed that the
state suffers from acute food shortage resulting from dearth of cropland on the one hand
and traditional practice of agriculture on the other. Jha (2006) elucidated the concepts of
vulnerability and food insecurity and tried to develop a theoretical framework to analyze
the issues of food insecurity. He emphasized on the impact of population on food security
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and vulnerability in Bangladesh, a problem-ridden developing country of South Asia.
Das and Dutta (2006) investigated the problem of population growth and food availability
scenario of the states of North-East India and suggested measures to reduce food scarcity
and malnutrition in the region. Gatade (2004) assessed the carrying capacity of land in
Satara district of Maharashtra on the basis of the standard nutrition units of both
production and consumption to analyze the population—food balance in the district.

Dairy Farming

Like many other counties of the world, India has a long history of peoples’
association with domesticated animals, especially cattle. Each farming family in the
country used to possess some cattle for the purposes of ploughing, pulling carts and
producing milk. Interestingly, among others, dairy farming provided sustenance to
millions of Indian farmers, particularly the rural poor. However, this important sector of
economy has been largely neglected by agricultural geographers. A recent study by
Khandelwal and Khandelwal (2005) is significant in this context. They carried out a
survey in Jaipur district, Rajasthan around a hypothesis that as dairying is a major source
of income for marginal farmers, landless persons and other rural poor, it is a major factor
in socio-economic changes experienced by the area. According to them dairying and
allied activities may open up great possibilities for jobs for the rural poor, particularly
women. In another work, Deka and Bhagabati (2006) made an attempt to identify
locations of dairy farms in and around the city of Guwahati, Assam and to delimit the
areas of their major concentration. They tested the validity of the Thunenian model with
respect to location of the dairy farms.

Society, Culture and Agriculture

In the country report — Progress in Indian Geography, 2000-04, Sohal, Munir and
Singh (2004) rightly observed the role of dynamic agricultural geography in regional
planning and development. Needless to emphasize, the role of socio-cultural factors on
crop diversity and dynamics, and reflection of socio-cultural fabrics in agricultural
practice and perception is extremely significant. Sadly few studies address such issues.

Exploring the place of rice farming in the life and culture of the Assamese people
Dutta and Bhagabati (2007) found inextricable link between rice farming and various
aspects of Assamese culture including food habit, folk behaviour and local festivals.
Singh (2005) made an attempt to study the agricultural situation in a village of Bihar in
relation to certain demographic and cultural attributes. While studying the relationship
between farm size, type of agriculture and social status of the farming communities in
Nellore district of Andhra Pradesh, Neeraja, et al. (2006) observed that the farmers’
choice for crops, inputs and crop-sequences are conditioned primarily by socio-economic
variables and size of landholdings. Datta (2007) examined the pressure of human
population on the land resources of Assam and emphasized on the human resource
development and mobilization of other natural resources so that poverty, social unrest,
degradation of environment may be reduced. In a similar attempt, Barah (2004) discussed
the impact of the factor of population on agricultural development and suggested strategy
for improving the condition of agriculture in Jorhat district of Assam in the light of
certain demographic and social variables.
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Industrial Geography

Praveen G. Saptarshi

The studies in economic geography in the period under review have been mainly
devoted to the areas like agricultural patterns, agro-based activities, impact of changing
agricultural scenario etc. The work in the field of locational aspects of industry, impact of
industrial development etc has not attracted much attention unlike earlier years. However,
this statement is based on a quick survey of published researches easily available and a
detailed survey of published as well as unpublished work may be at variance with what is
stated.

The appraisal of industrial growth at Ludhiana (Singh and Nayyar, 2005) has
concluded that connectivity, advantage of early start, availability of low cost labour,
easily available capital etc., have been the significant factors. The study has presented a
good account of working population in different types of industries. The process of
concentration of industries has been considered as the major cause of regional disparity
as stated by Ghosh and Narayana (2005), Kumar (2005), Muzumdar (2005), Nayyar
(2005) etc. Tiwari and Mishra (2006) have suggested that dispersal of socio-economic
activities, mainly industrial, should be taken into account while integrating spatial system
with process of planning and development. Similar type of regional and applied studies
has been carried out by Bhagat and Saptarshi (2004), Hangaragi (2005), Krishna Kumari
et al. (2006), Tiwari and Misra (2006), Tiwari (2006), Kant (2006), Singh (2006), etc.

While presenting vision and action plan for the next two decades Dash (2004) has
outlined a set of desirable objectives for geographical studies in future. Of these,
identification, recognition and presentation of spatial dimensions of development
processes can be useful to enhance the relevance of Industrial geography. His idea of
promoting field based and applied research to bridge the gap between developed and less
developed regions and between the privileged and lagging sections of the populations
may be useful guideline for development of Industrial Geography. For strong economic
foundation of any country it is necessary to achieve sustainable industrial development as
pointed out by Singh (2007). He has also stated that poverty in India would have been far
more than what is present today if the country had not adopted a policy of developing
strong industrial base. A note of caution has been placed that sustainability in industrial
sector needs both environmental and social audit (Saptarshi 2006). There is a need to
stick to the principle of intergenerational equity while using natural resources.
Geographers are uniquely placed to address these issues as they deal with space and
resources- both natural and cultural.

A cursory review of available literatures suggests that industrial geography has
not attracted the attention of scholars in geography as it used to in the past. This may be
largely due to lack of availability of reliable data. However, there is an urgent need to
undertake far more vigourous research in industrial geography by adopting
interdisciplinary approach and to acquire necessary skills to procure data from secondary
as well as primary sources. The annual surveys and reports of companies, environmental
reports, financial balance sheets, reports of the public and private sector organizations,
etc. provide valuable wealth of data now than ever before which can be profitably utilized
to get a coherent picture of how the space is being constantly transformed by the process
of industrialization in modern times more as a fallout of new industrial policies affecting
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geographically differentiated space in the post liberalization phase. For primary surveys,
it is necessary to develop innovative skills like rapid urban appraisal (RUA),
questionnaire designing, preparation of checklist for impact assessment, procuring
information through group discussions, etc.
It may not be out of context to suggest few points for future studies in industrial
geography. These are listed below:
1) Sustainable industrial growth,
2) Social impact of Industrial development,
3) Environmental Impact Assessment,
4) Impact of space creation like Special Economic Zone (SEZ), Estates developed by
Industrial Development Corporations etc,
5) Globalization and industrial growth of macro and micro regions and
6) Interface between industrial development and urbanization and associated issues.
The list may be extended by adding applied studies. This is just to suggest some
of the thrust areas in the subject especially in the context of Indian industrial scenario
which needs to be addressed in the next few years.
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INTERPRETATION OF DEMOGRAPHIC PHENOMENA

Population Geography
N. C. Jana
Sudesh Nangia

In this status report, the research publications in Population Geography between
2004-2008 have been grouped into popular sub-themes of the Discipline viz. Population
distribution, density and growth; Population composition; Fertility and Reproductive
Health; Mortality and morbidity, Migration and the Human Development. The basic
issues highlighted in the text relate to the areas/regions under discussion, data base and
methodology, the scientific observations and the future implications of research/s.

Concept, Theories, Models and Principles

The charlands (river islands) may often be temporary pieces of land, their
existence dependent on the rise and fall of the river. The inhabitants of chars have been
dispossessed and are the poorest and most disadvantaged members of society; they are
often migrants from other parts of the country or those who have illegally crossed the
international border. Lahiri-Dutt and Samanta (2005) report how the chouras or char
inhabitants have adapted to this marginal and highly dynamic environment, and have
developed effective livelihood strategies to ensure their survival.

Problems of the middle level towns or regional urban centres in India are of a
different nature and are often related to the inefficient removal of solid and other forms of
waste, intra-urban transport, and local industries. Lahiri-Dutt et al. (2006) examine
gender-specific awareness of the environment and examine women’s participation in
local governance in such urban environments using a case study approach to an urban
centre of West Bengal in eastern India. The study explodes the ‘myths’ of women as the
natural ‘carer’ of the environment.

Poverty is synonymous with poor quality of life, food insecurity, under nutrition,
illiteracy, low levels of income, deprivations in various forms and low human resource
development. Parveen’s (2004) study of urban poverty reflects on these very issues and
goes beyond. The study goes on to identify factors affecting the incidence of urban
poverty and the regional variations on the basis of 2001 urban poverty data. Some of the
suggestions for effectively tackling with the problem of urban poverty problem in India,
according to the author include more inclusive governance, development and
strengthening of community based organization of the poor, encouraging public private
partnership, improvement and amendment in planning strategies and regulations to
incorporate the needs of the poor in existing urban environment. In yet another study
Majumdar (2005) analyzed the status of urban development in Jammu & Kashmir in the
context of planning for formulating a state urban policy for sustainable development with
a particular emphasis on optimizing the size of urban population.

Rajput’s study (2005) of Population focuses upon the relationship between
population, development and environment in South Asia. The study finds high population
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growth in South Asia responsible for poverty, which has high correlation with various
environmental issues. There exists also a positive relationship between industrial sectoral
share to GDP and per capita GDP and energy consumption per head.

Delivering G. B. Simmons Memorial Oration, Nanda (2005) discussed the
implementability, feasibility and future prospects of the new Reproductive and Child
Health regime post-IPCD in India and elsewhere and the rationale behind the evolution of
stand-alone “population control” mind set leading to unintended negative consequences.
According to him, in the present complex socio-economic set up, quantitative data and
analysis at micro-level along with ethnographic research can give more compelling
explanations of population phenomena like female infanticide and foeticide. He
emphasized on the broadening of ‘Demography’ to ‘Demology’ in the interest of attuning
research to the needs of the hour towards better understanding of people constituting
population.

On the basis of a review of 2001 Census Hassan and Daspattanayak (2004)
commented that India’s population is first approaching the completion of the third stage
of demographic transition. Analyzing the nature of fertility transition overtaking Orissa, a
state of India which ranks rather poor in economic development the authors are of the
view that if Orissa’s experience is applied in other ‘demographically vulnerable’ states,
the problem of rapid population growth can be checked to a considerable extent. In an
interesting paper Das Gupta (2005) outlines in a short compass the universal role of
motherhood in the schemata of natural environment on the earth at the mundane level,
presented here in the light of the basic tenets of the ‘Sankhya Yoga’-an ancient Indian
doctrine.

Distribution, Density and Growth
In a study of population pressure and changing pattern of agricultural production,
Mipun and Das (2004) examined the agricultural land use and productivity pattern in the
lower Brahmaputra Valley of Assam in the context of excessive population pressure.
Taking into account indices like growth rate of population and in food grains, cultivated
land and food grains availability per head Ramotra et al. (2005) examined the role of
population pressure and magnitude of the problem in the context of Maharashtra state.

Composition

Using multiple regression modeling Das and Betal (2005) studied the literacy rate
in different categories of educational institutions in Hugli district in West Bengal state.
The study after labourious statistical analysis concludes that government and private
sectors should take more initiative to balance the number of different categories of
educational institutions at lower aggregative level than the district to improve the literacy
rate, which in turn will strengthen the overall socio-economic culture.

Nangia and Kumar (2005) examined the spatio-temporal changes in the age-sex
structure of India’s population through detailed study of shift in each age-cohort during
1881-2001. The study compared some of the economically lagging states with four
southern states with diverse demographic profiles. Significantly the study revealed that
the change in the India’s age structure has been rather slow over long range; the spatial
pattern of change in age-sex structure is at variance; the southern states have experienced
faster change in age-sex structure than their northern counter parts, and that the cohort-
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wise change is more visible in the age group of 0-14 and 60+ than the productive age
group.

In an analysis, primarily based on state level data generated by the Census,
Chandna (2005) found certain discerning trend in demographic behavior of major
religious groups in India warranting immediate attention. Notable among them are,
consolidation in fertility decline among the Hindus; enhancement in the urge for
individual well being among the Muslims especially in North India; acceleration in the
literacy transition specifically in the North among both Hindus and Muslims alike and
arresting the menace of female foeticide especially among the Sikhs.

With a refreshingly different approach- social ecology approach- Dash (2006)
interrogated the interrelations between the impacts of altitude and the demographic
structure of the Bhotia tribal society in Kumaon Himalaya of Uttaranchal.

Fertility, Mortality, Morbidity and Reproductive Health

In recent years, population geographers as much as the demographers have turned
their attention to processes inherent in demographic transition, particularly to issues
pertaining to fertility and reproductive health. Shukla (2005), based on field survey
conducted in Sagar district in Madhya Pradesh, tries to explain the level, trend, age
pattern of fertility and reproductive behaviour among the population and warns of an
impending danger of exploding population.

Through a regional analysis undertaken for West Bengal, Banerjee and Das
(2006) focus on the use of reproductive health care services a