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Preface

Land degradation is a complex problem affecting a large section of poor people in 
several countries. It is a process that is affected both by natural and human-induced 
factors, which do not operate in isolation. Land is the primary source of a large sec-
tion of the population in developing countries like India. Because of the high share 
of people dependent on agriculture and high population density, soil health is an 
essential aspect of overall food and nutrition security in developing countries. 
Addressing land degradation is among the crucial steps for achieving Sustainable 
Development Goals of food and nutrition security. While there are ongoing efforts 
to combat desertification and land degradation at the global and national levels, land 
degradation in the context of growing land hunger has emerged as a significant con-
cern for sustainable development. With rapid urbanisation, diversion of land from 
agricultural to non-agricultural uses, and within agriculture, from food to non-food 
crops, sustainable land-use practices have acquired a new significance. However, 
for effective interventions at the ground, a bottom-up approach is needed. Peoples’ 
perspectives are critical for understanding the problems associated with land degra-
dation as well as for developing effective solutions.

This book is an attempt to understand the interface between land degradation and 
socio-economic development in a specific regional context. The Chambal region, 
which is the focus of the study, is well known for its badlands and social problems 
associated with lack of development, conflicts, violence and insecurity. This book 
seeks to unravel the linkages between the environmental processes associated with 
land degradation and the economic and social processes associated with economic 
development.

The Chambal Badlands, despite being located in close proximity of major cities 
like Agra and Gwalior, is among the relatively less developed regions of India. In 
the popular imagination, the region is often associated with the prolonged presence 
of bandits and high rates of crime. The rugged terrain and undulating topography of 
the region make it highly inaccessible. Because of the inaccessibility and problems 
of communication, this region is also among the less researched areas of India. 
Furthermore, the available research on this region, particularly from the perspective 
of land degradation, appear to be highly fragmented. The core objective of this book 
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is to connect the natural and socio-economic processes associated with land degra-
dation. Global research on land degradation and desertification has brought out the 
inherent complexities of these interactions between the natural and social processes. 
Land degradation not only is partly caused or aggravated by the anthropogenic fac-
tors but also affects the socio-economic processes. The natural resource base of a 
region offers opportunities for economic development, and environmental degrada-
tion, in general, and land degradation, in particular, affect the prospects of future 
growth. Also, in the analysis of the social and economic causes and outcomes of 
land degradation, human society cannot be taken as a homogeneous entity. There 
are social groups which have unequal resources to natural resources, such as land 
and forests.

Furthermore, marginalised social groups often have less access to government- 
sponsored programmes. Gender division of labour and unequal access to resources 
by women and children usually mean that they are affected differently by environ-
mental degradation. At times, the response of the relatively better-off and margin-
alised sections to a similar environmental crisis could be very different from each 
other. In this multidisciplinary study, an attempt has been made to understand the 
implications of land degradation, by looking at the differences in the levels of devel-
opment between villages affected by land degradation and those not affected by it. 
Furthermore, the changes in the livelihoods of those affected by land degradation 
have also been studied.

The study emphasises the need to design sustainable development strategies, 
considering the fragilities of the local ecology. In a sense, Chambal Badlands has 
some unique ecological properties, and any kind of development interventions 
should be based on a nuanced understanding of the relationship between economic 
and ecological processes. Though based on the study of specific badland region in 
India, the findings of this research have broader significance in understanding the 
processes of human-nature interactions.

New Delhi, India  Padmini Pani 

Preface



ix

Acknowledgements

A study on the causes and implications of land degradation in one of the less devel-
oped yet less well-researched regions of India needs no justification. The Chambal 
region provides a formidable challenge to any researcher not only because of its 
difficult topography but also because of the lack of systematic investigations into 
the nature and causes of its backwardness. This study is a modest attempt to fill up 
this research gap, and it would not have been completed without the help of a num-
ber of institutions and individuals. First of all, I am grateful to the Indian Council of 
Social Science Research, New Delhi, for sponsoring this research. I am thankful to 
the Jawaharlal Nehru University, New Delhi, and the Centre for the Study of 
Regional Development, JNU, where the study was hosted.

I would like to thank a number of people for their help, constructive suggestions 
and critical observations which help in improving the work. I am grateful to the vil-
lagers who patiently answered my questions during the various rounds of field survey 
and helped me to understand the landscape of the area. I am indebted to the people 
of the Chambal region. Without their generosity, it would not have been possible to 
get access to the remote badlands and closely knitted villages, and my understanding 
about the area and its geomorphology as a whole would have been incomplete. I am 
thankful to all the research assistants, field assistants and field guides for their help in 
conducting this research. Particularly, I would like to thank Professor Deepak 
K. Mishra, CSRD, JNU, for his valuable suggestions and criticisms. Especially after 
the field visits, his insightful discussions always helped me to integrate the physical 
phenomena and social processes. I am also thankful to Professor S. N. Mohapatra, 
Head, School of Earth Science, Jiwaji University, Gwalior, for his help to explore a 
larger perspective of the study region and its geological dynamics. I am also grateful 
to my research scholars at CSRD, JNU, many of whom have been conducting 
research on broadly similar concerns. Support from administrators, government offi-
cers and officials is gratefully acknowledged. Lastly, I would like to express my 
gratitude to my ailing father for his patience and my mother for her empathy which 
provided me with the strength to complete this work. Last but not the least, I thank 
my son Rudraksh who not only had to endure my long absences during the field 
survey but also was a cheerful companion at different stages of the work.



x

The findings of the project have been presented in a number of national and 
international conferences and have also been published in a few national and inter-
national journals. I am thankful for the suggestions and criticisms that I received 
from the participants and the referees of the journals. Needless to add, I am solely 
responsible for the shortcomings of the study.

Padmini Pani

Acknowledgements



xi

Contents

 1   Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .    1
 1.1    Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .    1

 1.1.1    Environmental Degradation and Development  . . . . . . . . . .    1
 1.1.2    Land Degradation: A Global Overview . . . . . . . . . . . . . . . .    3
 1.1.3    Land Degradation and Development . . . . . . . . . . . . . . . . . .    4
 1.1.4    Land Degradation: Meaning and Definitions . . . . . . . . . . . .    5
 1.1.5    Land Degradation: Types . . . . . . . . . . . . . . . . . . . . . . . . . . .    7
 1.1.6    Land Degradation: Causes and Processes . . . . . . . . . . . . . .    9
 1.1.7    Measuring Land Degradation  . . . . . . . . . . . . . . . . . . . . . . .   10
 1.1.8    Land Degradation in India . . . . . . . . . . . . . . . . . . . . . . . . . .   12
 1.1.9    Linkages Between Land Degradation  

and Rural Development . . . . . . . . . . . . . . . . . . . . . . . . . . . .   13
 1.1.10    The Context of the Study . . . . . . . . . . . . . . . . . . . . . . . . . . .   15
 1.1.11    Conceptual Framework  . . . . . . . . . . . . . . . . . . . . . . . . . . . .   16
 1.1.12    Objectives, Database and Methodology . . . . . . . . . . . . . . . .   20
 1.1.13    Organisation of the Book . . . . . . . . . . . . . . . . . . . . . . . . . . .   24

References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   25

 2   Land Degradation in Chambal Valley: Spatial  
and Temporal Dimensions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   29
 2.1    Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   29
 2.2    Material and Methods  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   30
 2.3    Introduction to the Study Area . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   31

 2.3.1    Physiography . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   33
 2.3.2    Soil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   35
 2.3.3    Climatic Conditions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   35
 2.3.4    Vegetation Cover . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   36

 2.4    Land Degradation in Chambal Valley: Extent . . . . . . . . . . . . . . . . .   36
 2.5    Causes of Land Degradation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   37

 2.5.1    Natural Factors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   38
 2.5.2    Human-Induced Factors . . . . . . . . . . . . . . . . . . . . . . . . . . . .   40



xii

 2.6    Types of Ravines  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   44
 2.7    Temporal Changes in Land Use and Land Cover: 1974–2014  . . . .    45
 2.8    Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   53
References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   55

 3   Socio-economic Scenario in a Badlands Region . . . . . . . . . . . . . . . . . . .   57
 3.1    Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   57
 3.2    Population  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   58

 3.2.1    Madhya Pradesh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   58
 3.2.2    Morena District  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   60
 3.2.3    Comparative Percentage Shares of Rural  

and Urban Populations: M.P., Morena District  
and Its Six Tehsils  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   64

 3.3    Demographic Profile of Madhya Pradesh, Morena District  
and Its Six Tehsils  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   65
 3.3.1    Madhya Pradesh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   66
 3.3.2    Morena District  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   67
 3.3.3    Tehsils of Morena District: Selected  

Demographic Indicators . . . . . . . . . . . . . . . . . . . . . . . . . . . .   68
 3.4    Share of Social Groups, Morena . . . . . . . . . . . . . . . . . . . . . . . . . . .   69

 3.4.1    Madhya Pradesh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   71
 3.4.2    Morena District  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   72
 3.4.3    Tehsils of Morena District . . . . . . . . . . . . . . . . . . . . . . . . . .   72

 3.5    Share of Different Religious Groups . . . . . . . . . . . . . . . . . . . . . . . .   73
 3.5.1    Madhya Pradesh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   73
 3.5.2    Morena District  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   75
 3.5.3    Tehsils of Morena District . . . . . . . . . . . . . . . . . . . . . . . . . .   76

 3.6    Share of Workers by Industries/Occupation  . . . . . . . . . . . . . . . . . .   78
 3.6.1    Madhya Pradesh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   78
 3.6.2    Morena District  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   79
 3.6.3    Tehsils of Morena District . . . . . . . . . . . . . . . . . . . . . . . . . .   80

 3.7    Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   80
References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   83

 4   Land Degradation and Socio-economic Development: Linkages . . . . .   85
 4.1    Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   85
 4.2    Village-Level Characteristics of Morena . . . . . . . . . . . . . . . . . . . . .   87

 4.2.1    Population Size  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   88
 4.2.2    Sex Ratio . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   89
 4.2.3    Proportion of Scheduled Castes and Scheduled  

Tribes Population . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   90
 4.2.4    Literacy Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   90

 4.3    Broad Features of Rural Development . . . . . . . . . . . . . . . . . . . . . . .   93
 4.4    Land Degradation and Socio-economic Development:  

Comparison Between Affected and Non-affected Villages . . . . . . .  100
 4.4.1    Livelihoods in the Study Region . . . . . . . . . . . . . . . . . . . . .  103

Contents



xiii

 4.4.2    Comparison of Overall Development  . . . . . . . . . . . . . . . . .  104
 4.5    Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  105
References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  106

 5   Land Degradation and Rural Development:  
A Field-Based Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  109
 5.1    Basic Socio-economic Features of Households . . . . . . . . . . . . . . . .  109

 5.1.1    Socio-economic Profile of the Households . . . . . . . . . . . . .  110
 5.2    Access to Land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  112
 5.3    Crop Production and Productivity . . . . . . . . . . . . . . . . . . . . . . . . . .  116
 5.4    Livelihood Diversification . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  119

 5.4.1    Livestock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  120
 5.4.2    Livelihood Diversifications . . . . . . . . . . . . . . . . . . . . . . . . .  120
 5.4.3    Migration for Work  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128

 5.5    Land Degradation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129
 5.5.1    Perceptions on Land Degradation Across Farm Sizes . . . . .  132

 5.6    Impact of Ravines on Crop Farming . . . . . . . . . . . . . . . . . . . . . . . .  135
 5.7    Coping Strategies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  136
 5.8    Land Levelling: Extent, Patterns and Implications  . . . . . . . . . . . . .  138
 5.9    Policy Approaches Towards Controlling Land Degradation  

and Its Problems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  144
 5.10    Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147
References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148

 6   Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149
 6.1    Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149
 6.2    Key Findings of the Study . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150
 6.3    Policy Suggestions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153
References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  155

  Bibliography  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  157

  Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159

Contents



xv

About the Author

Padmini Pani is Associate Professor of Geography at the Centre for the Study of 
Regional Development, Jawaharlal Nehru University, New Delhi. She has exten-
sively worked in the areas of land degradation, environmental geography and fluvial 
geomorphology. She has coedited Geoinformatics for Natural Resource Management 
(Nova Science, 2009). She has been the recipient of several prestigious research 
awards and has carried out collaborative research at universities in the UK, Germany 
and Canada.



xvii

List of Figures

Fig. 1.1 Land degradation-livelihoods nexus. (Source: author’s  
conceptualisation) .............................................................................. 17

Fig. 1.2 Drivers of rural development. (Source: author’s  
conceptualisation) .............................................................................. 18

Fig. 1.3 Livelihood impacts of land degradation. (Source: author’s  
conceptualisation based on literature survey) .................................... 19

Fig. 2.1 Four major ravine zones in India. (Source: Adapted  
from GoI (1972) cited in Sharma (1980)) .......................................... 32

Fig. 2.2 The study area .................................................................................... 34
Fig. 2.3 Ravine extension in 1974 in Morena district.  

(Source: prepared by author based on Landsat 7 (MSS), 1974) ........ 46
Fig. 2.4 Ravine extension and its classification of Morena district  

in 2014. (Source: prepared from Landsat 8, 2014) ............................ 48
Fig. 2.5 Land use/land cover map of the Morena district (1974) .................... 49
Fig. 2.6 Land use/land cover map of Morena district 2014 ............................ 50

Fig. 3.1 Urban share (in percentage) of total population  
in 1991–2011 for M.P., Morena district and its six tehsils ................ 66



xix

List of Plates

Plate 2.1a The photograph is showing a newly formed gully head  
erosion more than 2 m depth approaching towards the road ....... 37

Plate 2.1b Plate b is showing how coalition of gully headward  
erosion engulfed an agricultural land near Bilpur  
Village in Morena district. (Source: field photograph  
by author 2015, 2016) .................................................................. 38

Plate 2.2a Ongoing land levelling on deep ravine. Ridgetop  
has been removed and creating terrace for soil  
accumulation at the base of the ravine, Devgarh,  
Ambah Tehsil. (Source: field photographs from author’s  
field work).................................................................................... 43

Plate 2.2b Irrigation initiates gully formation in a wheat field  
levelled 30 years back: Bagchini, Ambah Tehsil ......................... 44

Plate 2.2c In the same field a closer view of the gully formation.  
(Source: field photographs from author’s field work) ................. 52

Plate 2.3 Massive land levelling is going on in Khurd Village,  
Ambah Tehsil, on the bank of Kunwari River, a major  
tributary of Chambal. (Source: field photograph  
from author’s field work) ............................................................. 53

Plate 2.4a Series of small earthen bunds constructed to check  
runoff and soil erosion on the recently reclaimed levelled  
ravine land for agriculture (near village Esah, Morena) .............. 54

Plate 2.4b Earthen bund constructed on the reclaimed ravine land  
is no longer sustainable, a closer view of an eroded bund  
(near village Esah, in Morena). (Source: field photograph  
from author’s field work) ............................................................. 54



xx

Plate 2.5 Off-site impact, huge amount of siltation in the river  
Kunwari, near Bagchini village, due to land levelling  
practices and the soil loss of the area. (Source: field  
photograph from author’s field work) .......................................... 55

Plate 5.1a Pipe fitted to drain the overflowing water during rainy  
season on the road and prevent the road from  
further damaging ......................................................................... 114

Plate 5.1b Pipe fitted in the levelled ravine land use for agriculture,  
to drain extra rainwater from the field, planted castor oil  
plant to check rain drops. (Source: Field Photographs  
from author’s field work) ............................................................. 114

Plate 5.2 Earthen mound created to check runoff on agricultural field ...... 115
Plate 5.3 An unsuccessful attempt to prevent runoff  

on the agricultural field using earthen bund; arrow  
is showing the damaged area of the bund.  
(Source: Field Photograph from author’s field work) .................. 118

Plate 5.4a Cultivation on recently levelled land, here, looks  
like a rolling topography.............................................................. 118

Plate 5.4b Deep ravine land levelled for agricultural use.  
(Source: Field Photograph from author’s field work) .................. 119

List of Plates



xxi

List of Tables

Table 1.1 Regrouping of 23-fold wasteland classification  
into 12-fold classification ........................................................ 8

Table 1.2 Causes of degradation as given in the GLASOD  
assessment ............................................................................... 10

Table 1.3 Proximate and underlying drivers related to land  
degradation and their potential cause- effect mechanisms ....... 11

Table 2.1 Classification of ravines based on morphology ....................... 47
Table 2.2 Detailed classification of the Chambal ravines  

(after Sharma 1968) ................................................................. 47
Table 2.3 Statistics of Badlands area and its change in Morena  

district year 1974 and 2014 ..................................................... 48
Table 2.4 Land use/land cover statistics of Morena district 1974 ........... 50
Table 2.5 Land use/land cover statistics of Morena district 2014 ........... 51
Table 2.6 Change in land use/land cover statistics of Morena  

district 1974–2014 ................................................................... 52

Table 3.1 Total population of males and females  
in Madhya Pradesh in 1991, 2001, 2011 ................................. 59

Table 3.2 Total population of Madhya Pradesh in 1991  
(adjusted), 2001, 2011 ............................................................. 61

Table 3.3 Share of male, female and total population  
in Madhya Pradesh in 1991, 2001, 2011  
(rural and urban) ...................................................................... 62

Table 3.4 Share of rural and urban population of male,  
female and total population in Madhya Pradesh  
in 1991, 2001, 2011 ................................................................. 62

Table 3.5 Increase in population of Madhya Pradesh in 1991–2001  
and 2001–2011 ........................................................................ 62

Table 3.6 Population growth rates of Madhya Pradesh in 1991–2001  
and 2001–2011 ........................................................................ 62


