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MODELS, METHODS AND TECHNIQUES TO STUDY
THE RAVINE GEOMORPHOLOGY

Sheo Prakash Agnihotri

ABSTRACT

Basically the 'Ravine Geomorphology' is the worst output of soil erosion and soil degradation in the form of rills,
gullies and ravines. In fact, it is a major form of accelerated erosion which is a serious long-term geo-environmental problem
generally caused by unnatural concentration of surface run-off at the time of strong rainstorms, by removal of loose and
moistened soils caused due to alternate processes of dehydration and hydration, subsurface piping and tunnelling due to
infiltration of rain water, augmented by anthropogenic factors such as total devegetation, unscientific ploughing of gully valley
sides and interfluves, overgrazing and faulty bunding of gullies, etc. At national and international level soil scientists,
engineers, agronomists, scientists of forest departments have studied many gullies and ravines having varying environmental
conditions and have examined and suggested various ways of their evolution and means of controlling their further evolution
and development. In India, generally geo-scientists involved in the study of ravine geomorphology neither could get required
time nor opportunity and facilities for prolonged study of gullied and ravined areas and hence their conclusions have been
generally drawn from causal observations. However, a few geo-scientists have studied different aspects of ravine
geomorphology, its evolution and development and management there of and have made significant contributions.

Key Words : Rill, Gully, Ravine, Ravination, Erosion, Infiltration, Anthropogenic factors.

Introduction cover is removed for bringing the land under
cultivation. The destruction of natural vegetal cover
and leafy land has caused the loss of top soil which is
virtually irrepairable because the nature takes
hundreds of years to build an inch of such soil. Mostly
the streams in alluvio-colluvial regions have scoured
their channels deep and have presented a severe
geomorphological hazard of land degradation

The 'Ravine Geomorphology' merits our
attention because of having the imprints of impact of
physical and human interference on its natural
environment and certain basic expectations of
humanity depending on its productive efficiency. In
fact, the vast tracts of deforested and degraded land
of various regions of all over the country right from the
nude and denuded hills of the North-Eastern Hill through the generation of rills, gullies and ravines
region in the east to bare Aravallis in the west and sick which are perhaps, the most dramatic forms of Fhe
Himalayas in the north to Nilgiris in Tamil Nadu plains degraded land. Consequently, the surrounding
in the south and from the Western Ghatsinthe westto ~ UPlands have become woefully naked. Most of the

Eastern Ghats and Coastal plains in the eastbearthe ~ Perennial springs have dried up. Vast portion of the
testimony of the careless appraisals of the land is regularly turning into waste and degraded

environmental factors and the vagaries of human  'and. Chronic droughts in the upland parts and heavy
occupancy. With increasing pressure of population on siltation in the river beds in the lowland parts have
the land below and above the scarp regions and become a matter of annual reoccurrence.

alluvial plains, the forest have been pushed back to In this respect of 'Ravine Geomorphology',
the hills and even there the protective vegetation the factual narration is that the soil is one of man's

Dr. Sheo Prakash Agnihotri, Former Principal, Madanmohan Malviya Post-Graduate College, Kalakankar,
Pratapgarh, U.P., E-mail: spagnihotri53@gmail.com
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most important natural resources for being the basic
medium for food and timber production, foundation
for building and roads and the base for the
development of human civilization (Singh and Dubey,
1999). In fact, the soil is as necessary for us as the air
we breathe or the water we drink. A double loss
occurs when good soil is washed down a slope, mixed
with infertile material in the process and then dropped
on top of fertile soils at lower altitudes. In the absence
of protective vegetation cover the monsoons wash
away the soils of the exposed terrain, thus leaving the
land barren and permanently uncultivable. The
exposed arid soil also looses its capacity to retain rain
water and consequently of feeding underground
water reservoirs. In addition to direct loss of crop
producing capacity, soil erosion through various
processes increases the destructiveness of floods.

Thus, 'Ravine Geomorphology' is an
extreme outcome of soil erosion and soil degradation
in which natural geomorphological processes are
accelerated so that soil is removed at faster rates and
sometimes as much faster than rates at which new
soil forms. To demonstrate the enormity of the ravined
land problem and also the extent to which gullied and
ravined land can be reclaimed under a proper
environmental management, a detailed study of
'Ravine Geomorphology' at national and global level
must be taken under consideration. This study may
enable us to assert the fact that the rapidly developing
ravine geomorphology in alluvio-colluvial regions of
India is the result of headward erosion and recent
downcutting of the streams suggesting the regional
uplift of the areas even in recent times. The role of
man in the form of deforestation, poor landuse
practices and negative human activities cannot be
ignored in this reference, rather it is a matter of
illustration and analysis which needs care before
formulating any remedial measure for it.

In fact, the multi-disciplinary nature of the
subject 'Ravine Geomorphology' emphasises the
land-man theme in which environmental forces and
social activities interplay with aspects of both physical
and human geography.

Thus, the development of geomorphology
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under ravines underlines its importance under a
productive unit of ecosystem and behaves as a
matter of urgency and relevance to social policy.

DEFINITION OF THE TERM RAVINE
GEOMORPHOLOGY

In the domain of fluvial geomorphology the
term 'Ravine Geomorphology' outlines the 'net of rills,
gullies and ravines' caused by fluvial linear erosion of
loose and unconsolidated geomaterials which
ultimately results the morphology of badland terrain.

THETERM: 'RILL'

Generally 'rill' is a narrow, steep-sided
watercourse of small scale. Itis an ephemeral feature
considerably smaller than a gully. It carries water
intermittently, generally during storms and is thought
to be 'the intermediate stage between overland flow
and the development of permanent gully network’
(Whittow, 1984, p.455) which itself forms the
headwaters of a stream system.

'The removal of surface material, usually
soil, by the action of running water is termed as 'rill
erosion' (Whittow, 1984, p.455) or 'simply rilling'
(Singh and Dubey, 1999). The process creates
numerous tiny channels (rills), a few centimetres in
depth, most of which carry waters only during storms.
The head of the rill system may not extend all the way
upto the watershed divide, thereby leaving a zone of
no rills across which the depth of overland flow is
insufficient to develop an erosive force equal to the
forces of cohesion which hold the soil particles in
place.

THETERM:'GULLY"

'A small but deep channel formed by fluvial
erosion but not permanently occupied by a stream'
(Whittow, 1984, p.240) is termed as 'gully'. In fact, as
the 'process of rill erosion' continues, numerous
interconnected rills are formed. When 'these rills are
established into the soils and subsoils, are enlarged
and deepened and are finally transformed into long
and deeper channels', they are termed as 'gullies’
(Singh and Dubey, 2000).

"The process whereby gullies are formed on
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a land surface owing to the effects of heavy
rainstorms' is termed as 'gullying' or 'gully erosion'
(Whittow, 1984, p.240). In gullying process the
surface run-off becomes concentrated into shallow
channels (rills) which then combine to form deep
gullies which dissect the surface and create
badlands. In fact, in gully erosion process, the 'rills are
very frequently transformed into gullies over the slopy
grounds and the foothill zones of the hill slope' (Singh
and Dubey, 2000). The process of gullying is often a
sign of human interference with the natural processes
in a landscape, e.g. removal of vegetal cover or
extensive overgrazing and trampling by livestock and
is symptomatic of serious soil erosion.

THE TERM:'RAVINE'

‘A deep narrow river valley but without the
precipitous sides of a gorge which it resembles in
stature and bigger than a 'gully’ or 'arroyo’ (Whittow,
1984, p.440)is termed as 'ravine'. In fact, 'ravine'is an
extensive network of concentrated rills and deeper
gullies over the slopy grounds and foothill zones of
the hilly terrain which ultimately results into the
development of 'ravines' or 'badland topography'
(Singh and Agnihotri, 1987).

The term 'rill and gully erosion' is collectively
called as 'ravine erosion' or 'ravination'. It 'is a major
form of accelerated erosion' (Singh and Agnihotri,
1987) and 'is a serious long-term environmental
problem (Sundborg, 1983), created, initiated and
accelerated by deforestation, overgrazing and
clearing of land for agricultural purposes (Agnihotri,
1993). The loss of rich top soil through rill, gully and
ravine erosion and thus transformation of fertile land
into wasteland has become a serious geo-
environmental hazard in India now a days.

CONCERNS OF RAVINE GEOMORPHOLOGY

Basically the 'Ravine Geomorphology' is
concerned relatively with two types of soil erosion viz.
geological erosion and accelerated erosion.
Geological erosion 'is the rate at which the land is
normally eroded without disturbance through human
activity' (Sharma, 1980). In fact, itis a comprehensive
natural process of detachment and removal of

loosened rock materials and soils by exogenetic
processes such as running water, ground water,
winds, sea waves and glaciers, etc. Accelerated
erosion 'is the increased rate of erosive processes,
either directly or indirectly by the intervention of man'
(Whittow, 1984). Its most obvious effects can be seen
in the alteration of a river's regime by careless land
use or by the introduction of man's artifacts into the
catchment area. Deforestation and overgrazing, for
example, can increase surface run-off and lead to soil
erosion. Urbanization, with its attendant layers of
concrete and tarmac, also increases surface run-off
by inhibiting percolation and since the soil is now built
over rain water runs swiftly and directly to the rivers
there by increasing channel scour and the
undercutting of banks.

Very clear to say 'Ravine Geomorphology'
particularly is the product of accelerated erosion and
denotes ravined land 'containing systems of rills and
gullies running more or less parallel to each other and
entering a nearby river flowing much lower than the
surrounding table lands'(Sharma, 1980).

BASIC TENET OF RAVINE GEOMORPHOLOGY

In fact, the channels of ephemeral flow,
denuded and guided essentially by the process of
rejuvenated streams and having steep sides and
head-scarps with a width and a depth always greater
than a gqully are the basic tenet of 'ravine
geomorphology' (Sharma, 1968). Though
geomorphologists draw a distinction between 'gully’
and 'ravine' where 'ravine' is said to be a form
produced by river action and gully' as the function of
catchment area, yet basically both of landforms may
be recognized as the 'stages of landform
development.' In such landform development stages,
the soil is eroded rather removed at rates ten and
sometimes several thousand times faster than is the
case under the condition of natural vegetation and
much faster than rates at which new soil forms.

SOME OTHER VIEWS ON RAVINE
GEOMORPHOLOGY

Some different views related to the 'ravine
geomorphology' have also been presented by
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various scientists but in some other ways viz. V.P.
Singh defines gullies and ravines on the basis of their
location as ' typical erosional landforms which are
found in profusion along the foot zones of the
escarpments, river banks and over flattish lower
surfaces having thick mantle of loose soil cover'
(1984). About their nature Enayat Ahmad rightly says
that 'gullies or ravines of varying magnitude spread
vertically and horizontally and cause erosion of land
and soil at a terrific rate (1968). According to Bennett
(1955) 'gullies represent the most spectacular form of
accelerated erosion. They begin at that stage of
erosion where the topsoil has been removed down to
or near the subsoil. Left unattended the gullies spread
rapidly and destructively. The process might very well
be appraised as the beginning of the death stage of
land decline, especially where the people have not
taken up modern soil conservation measures in
earnest.'

Whatever the views and definitions of the
gullies and ravines are, but the real situation is that in
different types of soil, on steep slopes and undulating
terrain from the sea coast to the mountain foot hills,
the associated soils in such geomorphology of
ravines are generally poor in nutrients, loose and
friable, crumble easily without protective cover of
vegetation.

REVIEW OF THE RESEARCH AND LITERATURE
ON RAVINE GEOMORPHOLOGY

In fact 'Ravine Geomorphology' as an
aspect of fluvial geomorphology has not received
much attention which it deserves. Fluvial
geomorphologists are generally confined to drainage
network analysis. Some scholars thought more in
terms of drainage patterns and their evolution. Some
have shifted to basin morphometry analysis within the
Hortonian structural frame. Studies made in these
fields of fluvial geomorphology give the impression
that they are helpful in investigating the
geomorphological reality in theory unless the forms
and processes and their relationships are examined
in the field. Ravine geomorphology is actually a 'field
geomorphology' about which significant advances
have been made particularly in western countries and
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U.S.A. Bennett (1955) is the pioneer scientist who
actively developed this field of interest through U.S.
Soil Conservation Service. He conducted many of the
early soil surveys and did research for the Federal
Bureau of Chemistry and Soil as well as doing
conservation research work. Among other important
studies on ravine geomorphology, the prominent
ones are those of Middleton (1930), Bryan (1941),
Antev (1952), Schumm (1956), Scheonwetter (1962),
Martin (1963),Tuen (1966), Brice (1966), Denevan
(1967), Kirkby (1968), Carson and Tan (1977) and
Wischemier (1977), etc. The contribution of ' Soil
Erosion and Soil Conservation Encyclopedia
Britannica Year Books (1943-1954) and U.S.
Technical Bulletins of Department of Agriculture of
various states are also valuable in this respect.

INDIAN OVERVIEW

In India, some serious and volumenous
attempts have also been made on 'ravine
geomorphology,' but not on this particular topic; they
are mostly related to rill and gully erosion. These
relevant imperative studies on regional and basinal
level have appeared in various monographs, journals
and proceedings of seminars, symposia, and
conferences. The contributions of Mehta, et al (1958,
investigation of physical properties of Kota soils in
relation to their erodibility), Singh, Mishra and Bulian
(1966, control measures of ravine ravages),Bhulyan
(1967, survey of ravine lands in Rajasthan), Ahmad
(1968, distribution and causes of gully erosionin India
and 1973, soil erosion in India), Verma and Patel
(1969, erosion studies on Mahi ravines in Gujarat),
Seth, et. al. (1969, reclamability, classification and
nature of ravines of Chambal command area),
Tejwani (1972, classification and reclamation of
ravine lands), Singh, et al (1975, rainfall erosivity
analysis). Singh and Karmannaver (1975,
measurement of gully head extension), Sharma
(1968, genesis of ravines of the lower Chambal
valley, 1980, ravine erosion in India), Gupta and
Prajapati (1983, reclamation and use of ravine lands),
Haigh (1984, ravine erosion and reclamation in India,
general review of ravine erosion in India) Singh and
Agnihotri (1987, rill and gully erosion in Teonthar
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tehsil of Rewa District, M.P.), Singh and Dubey,
(1988, fluvial erosion and sediment load
characteristics of the Ganga system in U.P.), Singh,
Dubey and Singh (1991, ravination in the sub-tumid
tropical environment of Deoghat area of Allahabad
district U.P.), Indra Pal (1999, Tons alluvial plain: a
study in ravine geomorphology), Singh and Dubey
(2002, gully erosion and management: methods and
applications), etc. constitute valuable references on
ravine geomorphology and define the discipline in
different ways in terms of morphogenesis,
classification and causes, etc. Besides above
regional studies, the National Commission of
Agriculture (1976) and Ministry of Home Affairs
(1972) have also made serious investigations on
‘ravine geomorphology of India' and declared the
zone falling in between the northern foreland of
Peninsular India and the Gangetic plain (which
generally covers the parts of the Chambal, Betwa,
Ken, Tons and Yamuna catchments) as the most
seriously affected zone through the morphogenetic
process of ravination. Ravines cut in alluvio-colluvial
deposits of this zone are quite common and are the
most striking topographic features over most of the
river catchments of this intervening zone.

METHODS, MODELS, TECHNIQUES AND
APPROACHES TO THE STUDY

In entire frame of the study of 'Ravine
Geomorphology', the most critical and debated part of
the discussion is the morphogenesis and evolution of
the gullies and ravines which are regarded as the
most striking features of the fluvially eroded terrains
and tracts devoid of vegetation. In the light of general
theories and models of landform development,
different explanations particularly about the genesis
of gullies and ravines have been offered so far by
foreign and Indian geo-scientists viz. Bennett's model
of overgrazing (1955), Brice's climatic model
attributing gullies to climatic changes (1966), Bryan's
climatic model attributing gully cutting with drought
and poor vegetative cover (1941), Antev's model
attributing gully filling with higher rainfall and an
improved vegetation cover (1952), Martin's (1963)
and Schoenwetter's (1962) model of gullying with

increased summer - high intensity rainfall, Schumm's
badland erosion model due to channelling of water on
steep slopes during rapid run-off (1956), peripheral
uplift of the Peninsular Shield due to Himalayan
orogeny causing a discontinuous pattern of incision
(Ahmad, 1968 and 1973), rejuvenation of the
northern foreland of Peninsular India and consequent
accelerated incision by northward flowing rivers;
negative influence of  human occupance and
deforestation (Sharma, 1979 and 1980), land use
patterns (Gupta, 1973, Gupta and Prajapati, 1983),
surface run-off mismanagement and ill-considered
tillage (Kaul, 1962), the intensity and concentration
of rainfall during the monsoon (Singh, et al, 1982),
erodibility of the deep alluvial soils (Mehta, etal, 1958,
Verma and Patel, 1969, Narain, et al, 1979), scientific
explanatory model of Singh and Agnihotri based on
continuous field observation and laboratory analysis
(1987), etc.

Field evidences and studies made so far in
this reference reveal the fact that being comprised of
'non-regular, non-random systems' and being arised
from the 'multicomplexity of process and inheritance'
(Ruxton, 1968), the system of landform development
whetheritis ravine or gully or any other feature cannot
be analysed and explained with a single theory or
model. The complexity of the litho, topo, climo, pedo
and floro-functions in the development of landforms
initiates the investigator to avoid imposing a rigid
conceptual framework upon landform studies and
thus, leaves no alternate but to adopt composite
theory which envisages detailed objective description
of landform through field observation and
morphometric details, their classification into
genetic/non-genetic categories and their explanation
highlighting their development whether they may be
the outcome of the balance between continuing uplift
and erosion as a case of open system, steady state
model of landform development or they may be the
product of the interactions between diastrophic
activity and climate or they may be due to parallel
retreat etc. (Singh, 1985, p. 49). Denevon (1967) had
also pointed out the fact with reference to ravination
that 'probably neither one factor alone nor another but
rather the combination of certain factors and climatic

Uttar Pradesh Geographical Journal Vol. 26, 2021
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events and overgrazing by man's livestock brought
the land under severe gullying.

CONCLUDING REMARKS

Keeping in view the Sharma's observation
(1980) that 'a combination of the two or more theories
would make the action doubly effective’ the
researcher should have no bais of a particular theory
in explanation of the gullied and ravined landforms as
the geomorphology of ravines is directly affected by
ecological factors (lithology, geologic history, climatic
conditions, soil characteristics, soil erodibility, vegetal
cover and character of streams), geomorphic factors
(surface slope, surface length, and surface
roughness), land use and land ownership patterns &
practices etc. In fact, the nature of ravine
geomorphology is concerned with a multilayer
situation involving bedrock, sedentary regolith,
transported mantles, horizon differentiation within soil
and weathering profiles, character of streams,
rainfall, slope and upliftment etc. In this reference
author is of the opinion that a researcher in this field
should try to enjoy the academic fun of trying out a
variety of ideas to discuss the genesis of gullies and
ravines but with the quantitative flavour because of
the thought that meaningful quantification may
produce fruitful and useful results and may
strengthen the mixed approach.

In fact, statistics and computer induced
results have no doubt enhanced the interpretative
and explanatory spectrum of landscape sciences and
have tried to fill up the conceptual vacuum created by
decline in popularity of associated theories and
models. In such studies of ravine geomorphology,
both descriptive and analytical statistical techniques
should be used to analyse the nature and genesis of
gullies and ravines at different locations and
magnitudes wherein through descriptive techniques,
data collection, table and graph construction together
with frequency distribution should be made available
for the analysis and through analytical techniques
correlation, regression and tests of significance
should be taken out for the purpose to strengthen the
interpretation.

Uttar Pradesh Geographical Journal Vol. 26, 2021
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Agricultural Modernization and Rural Development:
A Case Study of Gumla District, Jharkhand

Nitin Kumar Mishra and Dilip Prasad

ABSTRACT

In the present paper an attempt has been made to examine the impact of agricultural modernization on rural
development in Gumla district, Jharkhand. The present study is based on secondary sources of data obtained from District
Census Handbook of Gumla (2011), District Statistical Report (2017), Soil Conservation Report of Gumla (2018-19) and
personal visit of District Agriculture Office. Block has been taken as a unit of study. The level of agricultural modernization is
determined with the help of twelve indicators while fifteen indicators for rural development. Z-score technique has been
applied to calculate the levels of Agricultural Modernization and Rural Development and finally agricultural modernization vis-
a-vis rural development map has been prepared (Arc GIS 10.2 version) through standard deviation formula of high, medium
and low. The study reveals that there are integrated as well as reverse relationship between agricultural modernization and

rural development in the district.

Keywords: Agricultural Modernization, Rural development, Modern technology, z-score technique, Standard deviation.

Introduction

Agriculture plays an important role in any
economy. It is directly and indirectly connected with
the economic activity, growth, and development of
other sectors in an economy and on the whole welfare
and development of an economy. Agriculture is one of
the production, both food for the rural and the urban
population and of cash crops for the export market, to
earn foreign currency. In this procedure, demand is
stimulated for other products and services, and
employment opportunities emerge to absorb the
society's work-force. As the cycle develops,
increasing agricultural production causes a growing
demand for inputs, which ensure the resources
essential to maintaining agricultural production
(Reddy Jagdish, 2019).Modernisation of agriculture
is a process of transforming agriculture from
traditional labour-based agriculture to technology-
based agriculture (Wu, Z.-I.,2011).

It is one of the fundamental issues in
agricultural policies, particularly in countries, where
agriculture is less developed. We can see that in
many countries agriculture is a sector of economy
which keeps a greater distance than the remaining
sectors from modern solutions in the areas of:
production technology and organisation,
implementation of modern technological and IT
solutions as well as management methods, but also
with regard to the utilisation of the institutional setting.
The speed and the scope of the creation and
implementation of modernisation of farms ensure
their permanent competitive edge. We can also see
that low-income countries are burdened with primitive
technologies, which is both a reason for, and a
consequence of low incomes (Barrett, C.B., Carter,
M.R., Timmer, C.P.,2010).

Modernization of Indian agriculture through
new technology of production is based on the use of
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fertilizers, high yielding varieties of seeds, pesticides,
improve irrigation and other agronomic practices
(Kanwar, 1970). Utpal Baruah (1979) only study
emphasized that the role of technological factor is
more than of environmental factors in determining the
agriculture growth. Patil and Patil (2007) considered
agriculture modernization for production increase has
become all the more important as the scope for
increasing land under agriculture is very low. Mayor et
al. (2014) conducted study on impact of agriculture
organisation on sustainable livelihood among the
tribal and non-tribal farmers and concluded that
agricultural modernization is positively but none
significantly correlated while it is positively as well as
significantly correlated with non-tribal respondents.
Bhalla (1978) suggested that agricultural output is
increased due to the improvement in infra-structure,
the acreage structure of land holding and institutional
factors but variation in output growth is due to lack of
various inputs of technology.

Ramesh and Raju (2009) analyse the
changing instability in agriculture production during
first phase of green revolution (1968-88) of improved
technology and latest phase of green revolution
(1989-2007) of adaptation of wider technology
diffusion. It is concluded that former phase of green
revolution had wide instability in production of food
grain and non-food grain crops while letter fridge
witnesses a declining trend of instability. It also
reveals that the state of Punjab followed by Haryana,
Uttar Pradesh and West Bengal are highly stable
while Maharashtra followed by Tamil Nadu, Orissa,
Madhya Pradesh, Rajasthan and Gujarat are highly
unstable in food grain production. Thus, agricultural
modernisation increased food supply of humanity and
raise the level of farmers income. Chand and
Chauhan (2002) reported that due to favourable
irrigation facility, Haryana continued to shift the
cropping pattern towards rice and thus obtained the
top position in diversification.

As per World Bank Report (2007) higher
agriculture and rural growth rates are likely to have a
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strong, immediate and favourable impact on poverty
and rural development. Birthal and Negi (2012)
mention that agricultural growth is essential to ensure
national food security,alleviate poverty and reduce
rural urban disparities. About 70 per cent India's
population lives in rural areas and 69 per cent of them
depend on agriculture and allied activities including
animal husbandry and fisheries for their livelihood.
Agriculture has played an important role in the
poverty reduction, upliftment of standard of living of
lower and middle class people and to the
development of rural area because most poor live in
rural areas which have agriculture as the only source
of living. India is the home of world's third largest food
insecure country mainly because of rapid population
growth and lack of mechanization (only 40 per cent)in
farm production. Out of 217 million poor population of
India more than 170 million live in rural area (FAO,
2014).

The problems of rural development are
always being a great concern of geographers.
Agriculture occupies a dominant position in the
national economy but the sad part is that its
production efficiency is not up to the mark if compared
with others, agriculturally advanced countries of the
world due to improper cultivation of land and less use
of modern agriculture inputs (Naim and Umer, 2015).
Thus, adaptation of modern technological
innovations in agricultural sector helps farmer to
increase production on limited cultivated land which
brings change in standard of living of people live in
rural area. Adeveloped region is always being a place
of attraction of government, planner, industrialists as
well as educationists to set-up different project,
institutions, and industries and so on. Hence,
agricultural modernization and rural development are
the two sides of a coin.

The StudyArea

The district of Gumla was carved out of old
Ranchi district by the Govt. of Bihar Notification
No.7/T-1-204/83 dk0 156 %fogo dated 16.5.1983. It
acquired 5,347.25 sq. km. area from its parent district
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of Ranchi. It is one of the 5 districts of South
Chhotanagpur division while other four districts are
Lohardaga, Ranchi, Khunti and Simdega. The district
lies between 22°35' to 23°33' north latitude and
84°40'to 85°1' east longitude.Gumla district Contains
1 sub-divisions (Gumla Sadar), 12 Community
Development Blocks as well as 3 towns (Gumla,
Ghaghra and Toto). Gumla is the principal town of the
district. It is headquarter of the district and Gumla
Sadar sub-division. Community Development Blocks
(12) of Gumla sadar Sub-division, viz., Bishunpur,
Ghaghra, Chainpur, Dumri, Raidih, Gumla, Sisai,
Verno, Kamdara, Basia, Palkot and Albert Ekka (Jari).
Itis predominantly a tribal district. Itis bounded on the
north by the districts of Latehar&Lohardaga, on the
east by the districts of Ranchi and Khunti, on the

South by the district of Simdega and on the west by
the State of Chhattisgarh. The most popular one
ascribes to its word 'Gumla’ in Mundari language,
which relates to the occupation of the local Tribes in
rice processing work (dhan-kutna). The second
legend 'Gau-mela' relates to cattle fair. Cattle fair was
weekly held in Gumla town every Tuesday. In rural
areas, Nagpuri and Sadri people still call it 'gomila'.In
the study area South Koel and Sankh rivers flows.
The soil of the study area is laterite or upland grey-
yellow. The chief products of the district are course
varieties of rice, millets, pulses and oil seeds. Most of
the area are forested or hilly unfit for agricultural
produce. People of the study area are enjoy mainly
traditional form of irrigational facilities; cultivation is
the main pursuit.
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Objectives

The following are the main objectives of the study:

» to analyse the level of agricultural modernization
based on selected indicators of the district,

> to examine the levels of rural development of the
region,

> to establish the relationship between agricultural
modernization and rural development in the
study area.

Database and Methodology

The present study is entirely based on
secondary sources of data obtained from District
Census Handbook of Gumla (2011), District
Statistical Hand Book (2011), Soil Conservation
Report of Gumla (2018-19) and personal visit of
District Agriculture Office. Block has been taken as a
unit of study. Twelve indicators for agricultural
modernization and fifteen indicators of rural
development have been selected. Z-score statistical
technique has been applied to calculate the levels of
Agricultural Modernization and Rural Development

and finally agricultural modernization vis-a-vis rural
development map has been prepared (ArcGIS 10.2
version) through standard deviation formula of high,
medium and low category.

Smith formula of Z-score:

Where, Z = Standardized value of the variable i in
blockj

X = Actual value of variable iin block
X = Mean value of variable | in all blocks
6 = Standard deviation of variable i in all blocks

Composite score has been calculated through
following formula:
7
C.S= —|

Where, C. S = Composite Score
Zij = Z-score of all variables iin blocks j
N=Number of variables

Table 01 : List of Selected Indicators of Agricultural Modernization.

Indicators

Description

Y1 Number of Pesticide Sale Centre per 10,000 of Human Population

Y2 Percentage of Gardening Area to the Net Sown Area

Y3 Number of Fertilizers Sale Centre per 10,000 of Human Population

Y4 Number of Ponds per 1000 of Net Sown Area

Y5 Number of Deep Boring per 1000 of Net Sown Area

Y6 Number of Check Dam per 1000 of Net Sown Area

Y7 Percentage of Net Irrigated Area to the Net Sown Area

Y8 Number of Tractors per 1000 of Net Sown Area

Y9 Percentage of Village having Agricultural Credit Societies to the total village

Y10 Number of Livestock per 1000 of Human Population

Y11 Number of Pumping Set per 1000 of Net Sown Area

Y12 Number of Seed Sale Centre per 10,000 of Human Population

Source: District StatisticalHandbook of Gumla District, 2011
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Table 02 : List of Selected Indicators of Rural Development.

Indicators

Description

X1 Literacy Rate

X2 Number of Primary School per 10,000 population

X3 Number of Middle School per 10,000 population

X4 Number of Secondary School per 10,000 population

X5 Number of Primary Health Centre per 10,000 population

X6 Number of Primary Health Sub Centre per 10,000 population

X7 Number of Maternity and Child Welfare Centre per 10,000 population

X8 Number of Family Welfare Centre per 10,000 population

X9 Percentage of Drinking Water Facilities (Tube wells / Bore well) in Villages to the total Village

X10 Number of Post Office& Sub-Post office per 10,000 population

X11 Percentage of Villages having Bus service to the total village

X12 Number of Commercial & Co-operative Banks per 10,000 population

X13 Percentage of Villages having Self-Help Group (SHG) to the total village

X14 Percentage of Village having Public distribution system (PDS) shop to the total village

X15 Percentage of Villages having Power Supply for All Uses to the total village

Source: District Census Handbook of Gumla District, 2011

Resultand Discussion
Agricultural Modernization

Adoption of modern agricultural techniques
and institutional facilities to increase land productivity
has a great concern since long. The primary focus of
the present study is to give an analytical overview of
the inter-block variation in the level of agricultural
modernization in the district. Thus, the computation of
the indices of different indicators and their share has
been calculated by applying the above said statistical
techniques. The composite score of the selected
indicators have been classified into three categories,
viz. high, medium and low to show the levels of
agricultural modernization for the year 2011 (table 03).

About 16.67 per cent area of the district has

been reported high level of agricultural
modernization. There are two blocks namely Verno
(0.83) and Palkot (0.76) where agriculture is highly
modernized because of highest netirrigated area, use
of modern farm inputs, high yielding varieties of seed,
consumption of fertilizers, local governmental support
like rural market, seed sale centre, pesticide sale
centre and livestock farming.

There are eight blocks which fall under
moderate levels of agricultural modernization namely
Sisai (0.48), Gumla (0.40),Basia (0.35),Ghaghra
(0.17), Raidih (-0.06), Chainpur (-0.32), Bishunpur (-
0.33) and Kamdara (-0.35) covering about 66.66 per
cent area of the district. It is found that modern farm
inputs, productivity, number of tractor, seed sale
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Table 03 : Levels of Agricultural Modernizationin Gumla District, 2011

Category | Composite | No.of | Percentage | Cumulative Name of the Block
Score Blocks | of the total | Percentage
Blocks
High Above 0.59 2 16.67 16.67 Verno, Palkot
Medium 0.59 to 8 66.66 83.33 Sisai,
-0.59 Gumla,Basia,Ghaghra,
Raidih, Chainpur,
Bishunpur,Kamdara
Low Below 2 16.67 100.00 Albert Ekka (Jari),
-0.59 Dumri

Source: Computed by Author

LEVELS OF AGRICULTURAL MODERNIZATION IN GUMLA DISTRICT

2,
2

Agricultural Modernization Index

7> 0.59 w0 5 0 10
[771-0.59 to 0.59 T
<-0.59
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centre, pesticide sale centre and rural market facility
are quite good in these blocks while the use of HYV
seed, consumption of fertilizer, livestock farming and
area underirrigation are very low.

About 16.67 per cent area of the district
comes under low level of agricultural modernization
(fig. 03). There are two blocks such as Dumri (-0.73)
and Jari (-1.23) where agricultural modernization is
least. The reason for such condition can be attributed
to many factors like low consumption of fertilizer,
irrigation, modern farm inputs, productivity and local
governmental facilities which are not in favour for
agricultural modernization in these two blocks.

Rural Development

The analysis of the study shows that about
25 per cent of the district comes under high level of
rural development (table 04). There are three blocks
namely Basia (0.50), Dumri (0.41) and Chainpur
(0.37) that shows high levels of rural development. It
is due to large number of primary school, health care,
dispensary, post office, pucca road and drinking water
facilities. Beside this primary school, secondary
school, public distribution centre, transportation,
electricity and high literacy rate are also attributed to
the development of rural area in these blocks (fig. 03).

Table 04 : Levels of Rural Development in Gumla District, 2011

Category | Composite | No.of | Percentage | Cumulative Name of the Block
Score Blocks | of the total | Percentage
Blocks
High Above 0.30 3 25.00 25.00 Basia, Dumri, Chainpur
Medium -0.30to 7 58.33 83.33 Raidih, Kamdara,
0.30 Bishunpur, Palkot,
Verno, Sisai, Gumla
Low Below- 0.30 2 16.67 100.00 Albert Ekka (Jari),
Ghaghra

Source: Computed by Author

There are seven blocks such as Raidih
(0.26), Kamdara (0.01), Bishunpur (-0.02), Palkot (-
0.11), Verno (-0.14), Sisai (-0.18) and Gumla (-0.24)
that come under medium levels of rural development,
covering about 58.33 per cent area of the district. It is
observed that educational institutions, public
distribution centre, bus stop, electricity and literacy
rate are relatively good in these blocks, but there is a
lack in number of health care, dispensary, transport
and drinking water.

The remaining two blocks namely Jari (-
0.38) and Ghaghra (-0.43) covering about 16.67 per
cent of the district are reported with low levels of rural
development. It is found that Jari block is in very
pathetic condition in terms of rural development. This
is due to the very poor condition in all determinants of

rural development except primary and secondary
school. Similarly, Ghaghra block has also very limited
facility of health centre, dispensary, drinking water
facility and power supply.

Agricultural Modernization vis-a-vis Rural

Development

The analysis of inter block variation among
agricultural modernization vis-a-vis rural
development of the district has been shown in figure
04. X-axis of the map represents rural development
and Y-axis for agricultural modernization. Analytical
result of the study shows that there are integrated
relationship between agricultural modernization and
rural development in one block namely Verno where
high level of agricultural modernization lead to high
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level of rural development. Similarly, moderate level
of agricultural modernization lead to moderate level of
rural development has been observed in such as
Gumla, Kamdara, Raidih and Sisai blocks. It is found
that low level of agricultural modernization leads to
low level of rural development in Albert Ekka (Jari)
block.

The study is also witness of reverse
relationship in Basia block where high agricultural
modernization leads to low level of rural development.
This is due to lack of educational institutions, health
care facility, dispensary, public distribution
system,transportation, power supply, drinking water
facility. This can be also attributed due to lowest
literacy and rate and high level of poverty in the
district. On the other hand, itis observed that low level
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of agricultural modernization lead to high level of rural
development in Ghaghra block due to availability of
primary school, secondary school, health care centre,
dispensary, post office, power supply and drinking
water facility. This is also due to the development of
animal husbandry and skill development of villagers
by Self-Help Group (SHG).

Conclusion

From the overall analysis it is clear that the
Gumla district seize a moderate position in terms of
agricultural modernization as well as rural
development in the state of Jharkhand, but there is
inter-block variation in both the circumstances. Out of
twelve blocks two blocks are well developed, eight
blocks are moderately developed and remaining two
blocks are least developed in terms of agricultural
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modernization as well as rural development.
Agricultural Modernization vis-a-vis Rural
Development indicates that high level of agricultural
modernization leads to high level of rural
development except Albert Ekka (Jari) block mainly
due to lack of educational institutions and low rate of
literacy. This instance of moderate agricultural
modernization leads to moderate rural development
is significantly correlated, but low level of agricultural
modernization shows both high as well as low level of
rural development. The reason for such a high level of
level of rural development can be attributed to animal
husbandry and skill development of villagers by Self-
Help Group (SHG).

Suggestions
» Adoption of modern farm technology like iron

plough, advance harrow and cultivator, tractor,
pumping set and fertilizers, etc. could be
increased for practice of multi-cropping on limited
land.

» Providing proper irrigation at schedule time
according to the need and demand of crop, so
that it could maintain soil fertility and increased
yield of crops.

» Ensuring the availability of high yielding varieties
of seeds, chemical fertilizer, pesticide,
insecticide, etc. in their fields and for this purpose
number of fair price shop must be increased by
the local government especially in the backward
blocks.

» Ensuring smooth trade and storage facility for
agricultural commodities, so that farmers could
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not bother about their produces and price.

Make sure about the availability of educational
institutions, health care centre, dispensary,
transportation, electricity, pucca road and
portable drinking water for the rural people.

Ensuring greater coordination and collaboration
among the farmers, local governmental
agencies, agricultural universities and research
institutes and industries.

The inter-block variation can only be minimized if
the government will take necessary steps and
form equilibrium policies for both agricultural
modernization as well as rural development in
the district.
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Spatial Analysis of Cropping Pattern in Dindori District of
Madhya Pradesh, India

Sachin Kumar Maravi and Janki Prasad

ABSTRACT

The paper is an attempt to analyse the cropping pattern in the Dindori district of Madhya Pradesh that lies in the
undulating terrain of the Mekal range in central India and is pre-dominated by tribal people. Agriculture is the main source of
livelihood among the people of the district. The farmers of the study are a produce food grains for self-consumption rather than
selling purposes therefore it reflects the subsistence level of agricultural production. Hence, the selection of crops and areas
under different crops depends upon the choice of people and the environmental conditions. At present, the practice of
cultivation is changing with the introduction of new means of cultivation. Thus, the study has analysed spatially the cropping
pattern and its changes in the district based on collected data for the years 2003-04 and 2019-20. The proportion of cropped
area under cereals and oilseed has decreased but it has increased under pulses during sixteen years. The area under single
crops like paddy and wheat is also increased but the area under other crops reduced during the same period that shows the
trend towards the specialisation of crops. This study will be beneficial in the formulation of agricultural policies and planning in
the study area.

Keywords: Agriculture, Cropping pattern, Spatial analysis, and Tribes.

Introduction implies a change in the proportion of area under

Agriculture and allied activities are the main  differentcrops” (Ghosh, 2011, p.110).

occupations in rural areas that play a key role in the Review of Relevant Literature

rural economy. The concept of cropping pattern refers Panigrahy, et al (2004) have analysed
to the distribution of different crops inland in a  .h5ing pattern changes in Bathinda District, Punjab.
particular period. It also provides information about They found that cropping intensity increased
the regional characteristics of the agriculture system. significantly due to an increase in paddy area while
Agriculture is affected by the fertility of soil, land ..o giversity decreases due to a decline in the area of
configuration, rainfall, production practices, and the minor crops such as pearle millet, gram, and
economic status of the farmers, and the cropping | 3hegeed/mustard. Ghosh, (2011) has analysed the
pattern is also determined by the natural and cultural determinants of the changes in cropping patterns in
characteristics of the region. Andrabi (2018, p.183) iz from 1970-71 to 2006-07. He has pointed out that
has def!”ed a cropping pattern as "the cropping jngfitutional and technological changes turned India
pattern is the percentage §hare of an area .under into a progressive food grain-producing country and
dlffe.rent crops in a partlctjlar" region during @ 5150 marked that few non-food grain crops such as
particular agricultural year". "Cropping pattern oo sugarcane, oilseed, and vegetables have
implies the proportion of area under different crops at emerged as popular crops among the farmers in recent
a point of time. A change in cropping pattern thus oo Seitinthang, (2013) has studied the cropping
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pattern changes in Manipur and found the state has
experienced little change in cropping pattern between
2000-01 to 2010-11. The districts of Imphal valley
using modern agriculture technologies for extending
high yield with one-time farming in a year while districts
of hilly areas still practice traditional cultivation system.
Andrabi, (2018) has studied the spatial-temporal
analysis of cropping pattern and cropping intensity in
agriculture of Jammu and Kashmir and found that the
cropping pattern is much diverse with a high level of
cropping intensity in the state. He also pointed out that
wheat is the second important cultivated crop after
maize with increasing trends of the cropped area.
Khan & Ahmad, (2019) have studied the changing
cropping pattern in Kheri District, Uttar Pradesh. The
study revealed that the district has a net loss in the
cropped area during 2015 and 2019. They observed
the crop area under cereals declined while it increased
under sugarcane. Market and flash floods are the main
factors to affect the acreage of the crops. The study
area belongs to the tribal and rural population in
Madhya Pradesh and there is no such kind of study
found in the Dindori district therefore the review of
literature gives insights to do study as to analyse the
cropping pattern in the district.

The Study Area

The Dindori district lies in the eastern
Madhya Pradesh which is characterised by undulating
terrain of hills and plateau. The area is thickly
populated by tribal populations. They practice
cultivation using traditional methods and techniques.
According to Census 2011, the district has a 7,04,524
population and 95.42% population is rural. The
64.69% population of the district belongs to scheduled
tribes and the sex ratio of the district is 1002 females
per thousand males. The 87.47% population were
engaged in agriculture as cultivators and agricultural
labourers. Hence, agriculture is the largest source of
livelihood for the population in the district.

The Dindori district lies between latitudes
22°27'N to 23°23' N, and 80°30' E to 81°44' E
longitudes" (DCH, 2011, p. 3). The district consists of
seven community development blocks namely
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Dindori, Shahpura, Mehandwani, Amarpur, Bajag,
Karanjiya, and Samnapur. The 4.95% area of the
district is covered with Sal-dominated forest and its
70% area comes under four blocks Karanjiya, Bajag,
Samnapur, and Amarpur which affect the agriculture
system of the associated areas.

Objectives

» To study the cropping pattern at block and district
levels

» To analyse the change in the cropping pattern of
the area

Data and Methodology

The study is primarily based on secondary
sources of data which is collected from the district
statistical department and land record office of
Dindori district for the two points of time, i.e., 2003-04
and 2019-20. The proportion of cropped area and its
changes are calculated from absolute data. The
block-wise distribution maps of cropping patterns for
two different agriculture years are prepared on Arc
GIS 10.3 software.

Results and Discussion

The distribution of crops in the Dindori
districts depicted in table 01, & fig. 01 while changes
in the percentage area under different crops are
shown in fig. 02. The block-wise distribution of crops
is shown in table 02 & 03 and fig. 03 & 04. The block-
wise change in cropping pattern is shown in table 04.
Paddy, Wheat, Maize, and lentil are prominent crops
in the district which cover more than 50% of the
cropped area. The study revealed that cropped area
under cereals and oilseed has decreased between
the periods 2003-04 and 2019-20 but the cropped
area under pulses has increased considerably during
the same period.

Cropping Pattern

The cropped area and its percentage under
different crops in the year 2003-04 and 2019-20 are
shown intable 01. In the year 2003-04, the district had
2,71,108 hectares total cropped area and it was
distributed as 65.52% under cereals,14.26% under
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pulses, and 20.22% under oilseeds. There were
3,13,970 hectares total cropped area in the district
during 2019-20 and it was distributed under different

crops as 63.44%(cereals), 24.88%(pulses), and
11.68% (oilseeds). The data revealed that the food
grains consist of large cropped areas.

Table 01 : Dindori District (M.P.): Area Under Different Crops and Its Change Between 2003-04

and 2019-20
Crops 2003-04 2019-20 gh;(;llgge_;]etween 2003-04
Area (ha.) % Area (ha.) % Area (ha.) %
Paddy 77,340 2853 112,478 3582 35138 4543
Wheat 34,492 12.72 44,626 1421 10134 29.38
Maize 18,340 6.76 19,477 6.20 1137 6.20
Jowar 88 0.03 9 0.00 79 -89.77
Other Cereals 47357 17.47 22,606 7.20 24751 5226
Total Cereals 1,77,617 65.52 1,99,196 | 63.44 21579 12.15
Gram 6,334 2.34 13,362 426 7028 110.96
Pigeon peas 3,128 1.15 4246 135 1118 35.74
Black gram 2,795 1.03 2,729 0.87 -66 -2.36
Lentil NA - 39,672  12.64 - -
Other Pulses 26,410 9.74 16,610 5.29 -9800 37.11
Total Pulses 38,667 14.26 78,111 24.88 39444 102.01
Total food grains 2,16,284 79.78 2,77,307 88.32 61023 2821
Soyabean 3,844 1.42 7,778 248 3934 102.34
Sesame 250 0.09 137 0.04 113 -45.20
Ground Nut 26 0.01 15 0.00 11 4231
Other Oilseeds 50,704 18.70 9,942 3.17 -40762 -80.39
Total Oilseeds 54,824 2022 36,663| 11.68 -18161 -33.13
i‘;t;l Cropped 2,71,108 100.00 3,13,970 |  100.00 42862 15.81

Source: District Statistical Book and Land Record office, Dindori district (M.P.), 2003-04 and 2019-20

Changes in Cropping Pattern

"Cropping pattern analysis is essential to
study the change in the area under different crops from
year to year. Change is found due to climatic condition,
rainfall, irrigation facilities and market to the crop
production" (Mulani, et. al, 2020, p.111). Table 01shows

that the 42, 862 ha. (15.81%) the cropped area has
increased in the district between 2003-04 and 2019-20.
This growth of the cropped area is associated with
utilising land under crops whatever land fell under
grazing lands, fallow land, forest area, etc.The data
revealed that the land under forest is reduced -0.76%,
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followed by fallow land-2.37% and permanent pastures
and other grazing lands -0.17% during the same
period(District Statistical Books, 2003-04 & Land

Record, Dindori 2019-20). The pattern of utilization of
land is changed the due course of time and this change
affected the cropping pattern also.
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Dindori district (ML.P.): Changes in the percentage of area under
different crops between 2003-04 & 2019-20
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Fig. 01
Source: District Statistical Book and Land Record, Dindori district (M.P.), 2003-04 & 2019-20

"A number of factors are responsible for
specific cropping pattern of a region, therefore,
cropping pattern is prone to change every year with
the variability of various factors affecting the crops"
(Khan & Ahmad, 2019, p. 804). "In olden days
population was less and necessities were limited.
With the huge increase in the human population, their
requirements increased and became complex. As a
result of the increasing pressure of population,
changes are occurring in the land-use and cropping
pattern” (Mouzam, etal. 2015)

The total cropped area under cereals
especially paddy and wheat crops has increased
largely during the period of sixteen years from 2003-
04 to 2019-20 and it has grown 45.43% under paddy
crops and 29.38% under wheat crop but the
proportion to the total cropped area under these two
crops changed slightly such as 12.72 % (34,492 ha.)
to 14.21% (44,626 ha.) to total cropped area under
wheat whereas, it has grown from 77,340 ha.
(28.53%) to 1,12,478 ha. (35.82%) under paddy
during the given period. The use of traditional cereals
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(kodon/kutki) is reduced considerably during recent
years and rice and wheat became the main source of
food among the people in the area that is why farmers
are much interested to grow such crops.

The cropped area under maize and jowar
has decreased during this given period of sixteen
years (2003-04 to 2019-20) which is caused by less
consumption and low production. The reduction of its
consumption and relatively low market price are the
main cause of less production of maize and jowar in
the area. The cropped area under pulses (gram,
pigeon peas, and lentils) has increased by 39,444ha.
i.e.,102% during the same period because of the high
market price. The proportion of cropped area under
pulses is grown10.62% from 14.26% to
24.88%.There is negative growth marked in the
cropped area under oilseeds during 2003-04 to 2019-
20 as the area reduced 18,161ha.i.e., -33.13%
because farmers use to grow it for self-consumption
and the low yield as the lack of irrigation facilities in the
district. The proportional change in the cropped area
under oilseeds is 20.22% (2003-04) to 11.68%(2019-



v 25@

20). This change is related to the farmer's focus more
on food grains and pulses rather than oilseeds.

Cropping Pattern (2003-04)

Table 02 shows that the block-wise area
under different crops in 2003-04. This data clearly
shows that the Dindori block has the highest cropped
area, i.e., 58,016 ha. and the Amarpur block has the
lowest cropped area, i.e., 27,744 ha. The paddy,
wheat, maize, and gram were major crops in the district
during that period. More than 30% cropped area of
Samnapur, Karanjiya, Bajag, and Amarpur blocks
come under paddy crop. This shows that the paddy is a
prominent food grain crop in the district. Wheat is the
second largest food grain in the area and an average of
15% cropped area falls under wheat crop. The Bajag
block has its highest cropped area under wheat
cultivation, i.e., 16.33% followed by Shahpura
(16.05%), Dindori (14.45%), Amarpur (13.18%),
Samnapur (12.20%) and Karanjiya block have 8.05%
area while cultivators of Mehandwani block least
preferred and only 5.83% area is under wheat
cultivation as they grow paddy, kodon/kutaki and maize
for food crops. Mehandwani block has the highest
cropped area under maize crop, i.e., 9.83% cropped
area, while Karanjiya block covers the lowest cropped
area (3.53%) under the maize and remaining blocks
Amarpur, Bajag, Dindori, Shahpura, and Samnapur
covered more than 5 per cent area under this crop.

Under the pulses, the highest cropped area
is depicted in the Karanjiya block which is 30.09%
whereas the lowest area lies in the Mehandwani block
(7.27%). The remaining blocks Bajag (19.40%),
Samnapur (13.92%), Dindori (11.07%), Shahpura
(9.89%) and Amarpurhave 9.31% cropped area
under the pulses. The cropped area of oilseed is
greater than pulses in all blocks during 2003-04. The
Mehandwani block has the highest area under
oilseeds that covered 25.59% area followed by
Shahpura (23.25%), Dindori (22.44%), Amarpur
(20.43%), Karanjiya (16.20%) and Samnapur have
(16.20%) and Bajag (14.49%) area under the
oilseeds. During this period the cropped area of other
crops was much higher as the farmers concentrated
on the cultivating of many crops at the same time for
fulfillment of their own needs.

Cropping Pattern (2019-20)

Paddy remained the most important crop in
all the blocks in the district during 2019-20. More than
30% total cropped area was under paddy cultivation in
almost all the blocks except Karanjiya. The highest
area under paddy cultivation was recorded in the
Samnapur block that was 43.29% of the total cropped
area followed by Amarpur (41.57%), Bajag (39.30%),
Mehandwani (35.01%), Dindori (34.08%), Shahpura
(32.34%)and Karanjiya (29.90%)during 2019-
20.Wheat is the second important crop among the
cereals. The highest area under wheat cultivation was
recorded in Shahpura block, i.e., 20.39% to the total
cropped area, and the Karanjiya block is the lowest in
terms of wheat crop area, i.e., 5.68% are a during
2019-20. The remaining blocks are in descending
order as per the total cropped area under wheat crop
areas Dindori (16.70%), Bajag (16.03%), Samnapur
(13.29%), Amarpur (13.28%), and Mehandwani
(10.84%). The area under the maize crop was lower
than the paddy, wheat, and other cereals in all blocks.
Mehandwani block has the cover highest area under
the maize that was 10.28% area while Karanjiyais the
lowest with the 2.83% total cropped area. The
proportions under maize crop in rest blocks are as
Dindori (7.94%), Shahpura (7.89%) Amarpur
(6.29%), Samnapur (3.98%), and Bajag (3.68%).

The one-fourth cropped area of the district
lies under pulse crops especially lentil, gram, black
and green gram, peas, etc. during 2019-20. The
40.95% cropped area was under pulses in Karanjiya
block which is the highest and followed by Bajag
(28.61%), Samnapur (25.97%), Amarpur (24.77),
Dindori (19.06%), Shahpura (18.42%), and
Mehandwani (18.31%).

The lentil is the main pulse in the district
which was grown on 12.64% cropped area during
2019-20. The Karanjiya block shows the highest area
under lentil, i.e., 24.07% while Shahpura is the lowest
with 4.58% cropped area. The area under the lentil
crop of remaining blocks is 18.52% (Bajag), 13.51%
(Amarpur), 9.74% (Dindori) and 7.36%
(Mehandwani). Gram is the second most important
pulse crop in the area followed by pigeon peas, black
grams, peas, and green grams.

Uttar Pradesh Geographical Journal Vol. 26, 2021
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Table 02 : Dindori District (M.P.): Block Wise Cropped Area and Its Percentage Under Different Crops, 2003-04

CD Block wise percentage and cropped area under different crops, 2003-04
Amarpur Bajag Dindori Karanjiya | Mehandwan | Samnapur Shahpura
Crops i
Area % Area % Area % Area | % Area | % | Area % Area %
(ha) (ha) (ha) (ha) (ha) (ha) (ha)

Paddy 8,798 | 31.71 | 10,700 | 33.46 | 15335| 2643 | 13,12 33.66 | 6,081 | 1997 | 12,70 | 42.18 | 10,599 | 19.70
2 5

Wheat 3,658 1318 | 5223 | 1633 | 8385| 1445 | 3,139| 805 | L777| 583 | 3,674| 1220 | 8,636| 16.05

Maize 1977 713 | 1,656 518 | 4331 747 | 1377 353 | 2995| 9.83 | 1,700| 5.64 | 4304 8.00

Other Cereals | 5,048 | 18.19 | 3,563| 11.14 | 10,506| 18.11 | 3,298 | 846 | 9,597| 31.51 | 2,955| 9.81 | 12,390 23.03

Total Cereals | 19,492 | 70.26 | 21,143 | 66.12 | 38,572 | 66.49 | 20,93 | 53.70 | 20450 | 67.14 | 21,05| 69.88 | 35,973 | 66.86
7 0

Gram 37 134 1,013) 317 | 1161 | 200 | 1,522 3.90 252 083 | 561 186 | 1454] 270

Pigeon peas 209 | 0.75 356 111 812 | 140 199 | 051 2371 078 | 302 1.00 | 1,013 1.88

Black gram 2607 | 0.96 344 1.08 46| 073 375 096 390 | 1.28 | 219 0.73 774 1.44

Lentil NA NA NA NA NA NA NA

Other Pulses L7371 626 | 4490 | 14.04 | 4,024| 694 | 9636|2472 | 1334 | 438 | 3,110| 1032 | 2,079 3.86

Total Pulses 2,584 931 | 6,203 1940 | 6,423| 11.07 | 11,73 | 30.09 | 2213 | 7.27 | 4,192| 13.92 | 5320 9.89
2

Soyabean 2 0.01 35 0.11 108 | 0.19 | 3604 | 9.24 2] 0.01 71 0.26 16 0.03

Sesame 29 0.10 91 0.03 40 | 0.07 1] 0.00 50 | 0.16 8 0.03 113 0.21

Rapeseed/Mu NA NA NA NA NA NA NA| NA NA| NA| NA NA NA NA

stard

Other 5036 2031 | 4589 1435 12,803 | 22.17 | 2,707 6.94 | 7,743 | 2542 | 4796 | 15.92 | 12,370| 22.99

Oilseeds

Total 5,668 | 2043 | 4,633 | 14.49 | 13,021 | 2244 | 6,317| 1620 | 7,795| 25.59 | 4,881 | 16.20 | 12,509 | 23.25

Oilseeds

Total

ggsl(’f: 27,744 31979 58,016 38,986 30,458 30,123 53,802

hectare)

Source: District Statistical Book, Dindori district(M.P.), 2003-04
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Dindori district (M.P.): Percentage of Area Under Different Crops, 2003-04

2326 ‘g-}f ’{‘;1'9.711
Shahpura
O e
“a.00

-9.89

23103

— 11,07
o o PG AT
I s

| B3 !

= Mehandwani
i W |
9.83 i

.51

| .-\mar[mr

0 20 30 40

Kilomalas

ol
B O A

74T

584 1220

N

\1‘-¢'L

&

Area (in % from TCA)
57 Paddy

L. Wheat

77 Maize

. Other Cereals

I Pulses
| Oilseed

Fig. 02
Source: District Statistical Book, Dindori district (M.P.), 2003-04

The data shows the lowest proportion of
cropped area comes under oilseeds, i.e., 11.68%
during 2019-20. The major oilseed crop is
rapeseed/mustard and it followed by soyabean,
lignans, groundnut, sesame, ramtila (niger seed),etc.
The highest proportion of cropped area under
rapeseed/mustard is found in the Dindori block which
is 6.77% whereas, the Karanjiya block has the lowest
proportion under this crop, i.e., 1.92%. The remaining
blocks are Amarpur (6.25%), Bajag (3.35%),
Mehandwani (6.67%), Samnapur (3.65%), and
Shahpura (4.78%) under this crop. Soyabean is an
important crop under oilseed which is generally grown
as a cash crop. The highest area under this crop is
visible in the Karanjiya block (13.02%) and the lowest

area is visible in the Mehandwani block which covers
only 1 hectare under this crop. The lignans are grown
on a 2.51% cropped area of the Samnapur block.
Sunflower and Niger seed are other oilseed crops in
the area.

Cropping Pattern Change Between Two Points of
Time (2003-04 and 2019-20)

Table 04 illustrated the block-wise changes
in crop area under different crops in between two
agriculture years, i.e., 2003-04 and 2019-20. The data
revealed that the area under individual crops is
increased considerably but the area under other
crops reduced during sixteen years. Each block
experiences growth in the total cropped area during

Uttar Pradesh Geographical Journal Vol. 26, 2021
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Table 03 : Dindori District (M.P.): Block Wise Cropped Area and Its Percentage Under Different Crops, 2019-20

CD Block wise percentage and cropped area under different crops, 2019-20

Amarpur Bajag Dindori Karanjiya | Mehandwani | Samnapur Shahpura
Crops Area % Area % Area % Area % | Area % | Are % Area %

(ha) (ha) (ha) (ha) (ha) a (ha)

(ha)

Paddy 1,537

13,810 41.57 | 17,643 3930 | 20,408 | 34.08 | 1,4031| 29.90 | 12,605 | 35.01 0 4329 | 18602 | 3234
Wheat 4412 1328 | 7,198 1603 | 9999| 16.70 | 2,667| 5.68 | 3,902| 10.84 | 4,721 | 1329 | 11,727| 2039
Maize 20900 629 | 1,650 3.68| 4755 794 | 1327| 2.83 | 3,702 1028 | 1413 398 | 4540| 7.89
Other

1,550 4.67 1,455 3.24 4,960 8.28 1,806 | 3.85 4,453 | 1237 | 1,848 520 | 6,534] 11.36
Cereals
Total

21,862 | 65.80 | 27,946 | 62.25 | 40,126 | 67.01 | 19,831 | 42.26 | 24,662 | 68.51 |23,361| 65.76 | 41,408 | 71.98
Cereals
Gram 873 263 | 2428 541 1923 3211 3229 688 | 1,173| 326 1298| 3.65| 2438| 424
Pigeon peas 390 1.17 635 141 943 1.57 4341 092 226 | 0.63| 620 1.75 998 1.73
Black gram 263 0.79 472 1.05 732 1.22 524 1.12 221 0.61 | 526 1.48 1,483 2.58
Lentil 4487 | 1351 8313 1852 | 5831| 974 | 11,297 2407 | 2,650 736 | 4459| 1255 | 2,635| 458
Other Pulses 2215 6.67 996 222 1981 3310 3,732 795 | 2322| 6452321 653 3,043| 529
Total Pulses 8228 | 24.77 | 12844 | 28.61 | 11410 | 19.06 | 19,216 | 40.95 | 6592 | 1831 | 9,224 | 2597 | 10597 | 18.42
Soyabean 7 0.02 1255 2.80 281 0.47 0,110 | 13.02 1 0.00 | 120 0.34 4 0.01
Sesame 11 0.03 38 0.08 22 0.04 6| 0.01 21 0.06 19 0.05 20 0.03
Rapeseed/M

20,76 6.25 1,505 3.35 4,051 6.77 901 192 | 2401] 6.67 | 1,296 3.65 2,751 478
ustard
Other

618 1.86 325 072 | 3357 5.6l 3350 071 2203 612 609 171 2495 434
Oilseeds
Total

31,34 943 | 4,103 9.4 | 8341| 1393 | 7,882| 16.80 | 4,745| 13.18 | 2,937| 827 | 5521| 9.60
Oilseeds
Total

33,224 44,893 59,877 46,929 35,999 35,522 57,526
Cropped
Area (in
hectare)

Source: District Statistical Book and Land Records, Dindori district (M.P.), 2019-20
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Fig. 03
Source: District Statistical Book, Dindori district (M.P.), 2003-04. (TCA= Total cropped area)

the same period such as Bajag (40.38%), Karanjiya
(20.37%), Amarpur (19.75%), Mehandwani (18.19),
Samnapur (17.92%), and Shahpura (6.92%) and
Dindori (3.21). Dindori and Shahpuraare the district
and tehsil headquarters, respectively as well as the
development blocks. Both blocks have already
developed their land into cultivation hence there is a
lack of further expansion of cultivable land that is why
the growth of the cropped area was less than the other
blocks.

The change in the cropping pattern of the
Dindori district is associated with the changing
perception of cultivators and their needs along with
the weather condition and availability of agriculture

infrastructure. The agriculture practice of the area is
undergoing to change from subsistence to cash crops
and further specialisation. As per the data of 2019-20,
the single cropping pattern has emerged in the district
and paddy covered the largest proportion of cropping
area, i.e., 35.82%.

The highest growth is marked under paddy
cropped area as 107.28% in Mehandwani followed by
Shahpura (75.51%),Bajag (64.89%), Amarpur
(56.97%), Dindori (33.08%),Samnapur(21.05), and
Karanjiya (6.93%). It means three blocks experienced
less than 50%growth under paddy cropped area. The
Karanjiya is tribal dominated block and tribal people
are still practicing subsistence farming and using
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traditional technology for cultivation to fulfill their
needs consequently the cropped area of paddy is
slightly changed.

The growth in the cropped area under wheat
is much varied among the seven blocks such as
Mehandwani block shows the highest growth, i.e.,
119% while the Karanjiya block shows negative
growth (-15.04%). The rest of the blocks show this
growth as Bajag (37.81%), Shahpura (35.79%),
Samnapur (28.50%), Amarpur (20.61%), and Dindori
(19.25%).The farmers of the Karanjiya are much
interested in the cultivation of paddy and pulses rather
than other crops hence cropped area under wheat is
reduced.

Maize is the third important crop among the
cereals in the area but its share is much lower. The
cropped area under maize is grown in three blocks
namely Mehandwani (23.61%), Dindori (9.79%),
Shahpura (5.48%),and Amarpur (5.72%) while
Samnapur (-16.88%), Karanjiya (-3.63%), and Bajag
(-0.36%) show negative growth. The negative change
of cropped area under maize is related to the
reduction of its consumption.

The share of cropped area under pulses is
also high. The lentil and gram are having the highest
cropped area among them. The growth of total
cropped area under pulses shows the highest growth
rate among other crops. The Amarpur block shows
that the highest growth in the cropped area under
pulses, i.e., 218.42% followed by Mehandwani
(197.88%), Samnapur (120.04%),Bajag
(107.06%),and rest three blocks namely Dindori,
Karanjiya, and Shahpura have grown cropped area
under pulses less than hundred per cent. The rise of
prices of pulses was higher than the rest of the crops
during two decades that is the main cause in the
growth of cropped under pulses simultaneously
changing attitudes of farmers towards cash crops.

The 18,161 hectares cropped area was
reduced under oil seeds in the district during sixteen
years from 2003-04 to 2019-20.All the blocks except
Karanjiya show a negative change in the cropped
area under oilseeds. The block-wise change in the
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cropped area under oilseeds is as Shahpura (-55.86),
Amarpur (-44.71), Samnapur (-39.83%),
Mehandwani (-39.13%), Dindori (-35.94%), and
Bajag (-11.44%) whereas, Karanjiya shows positive
change (24.77%) area under oilseed. The low yield of
oilseeds and changing interest of farmers towards the
cultivation of cereals (especially paddy and wheat)
and pulses are the main cause of the decrease in the
area underthe oilseeds in the district.

Conclusion

The cropping pattern of the district shows
that the cereal crops are dominated followed by
pulses and oilseeds. In 2019-20, three crops namely
paddy (35.82%), wheat (14.21%), and lentil (12.64%)
occupied 62.67% of the total cropped area in the
district and this scenario is visible in individual blocks
too. These three food grains are dominated in the diet
pattern among the inhabitants of the district. Thus, the
cropped area under individual crops has increased
from 2003-04 to 2019-20 but at the same time, the
cropped area under other crops has fallen. It indicates
the introduction of mechanisation and
commercialisation in agriculture that led
specialisation of crops. The cropped area under
pulses has grown rapidly, i.e., 102% because of the
hike of market price that is why farmers want to grow
for self-consumption as well as for sale. The 12.15 %
cropped area is grown under cereals while the area
under oilseeds marked negative growth, i.e., -33.13%
during sixteen years as its production is associated
with self-consumption and low yield.

The block-wise spatial variation in cropping
pattern is found in the district in both agriculture years
2003-04 and 2019-20. This spatial variation is the
result of topographical configuration, weather
conditions, soil properties, and socio-economic
conditions of the farmers. The farmers of the area
practice subsistence agricultural production in
general but it is changing the cash crops in particular.
It means the cropping pattern is shifting from a
traditional to the modern one. The cropped area under
pulses has increased noteworthy in all blocks
between 2003-04 & 2019-20. The cropped area under
cereals has grown slightly in six blocks but the
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Karanjiya block has marked negative growth, i.e., -
5.28%. The area under oilseed crops is reduced in six
blocks except for Karanjiya. The cropping pattern in
the district is shifted from cereals and oilseeds to
pulses and from other cereals to individual crops
during the sixteen years which is the result of the
introduction of HYV seeds especially paddy,
mechanisation of agriculture, socio-economic
condition of farmers, price rise, production of market-
oriented crops, etc. Three main things came out from
the available data of the given period of sixteen years
such as the emergence of a single cropping pattern,
specialisation of crops, and agriculture production is
shifting from traditional to cash crops.
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ABSTRACT

Evidence related to the burden of violence against sexual minorities and its far-reaching implications on their well-
being is quite limited. This study attempts to investigate the likelihood of violence against men having sex with men (MSM)
across six selected metro cities in India. About 300 participants aged 18 years and above participated in this study and shared
their lived experiences as gays or bisexuals. Descriptive statistics, Chi-square test and binary logistic regression models were
used for data analysis. More than 50% of MSM ever suffered from verbal or physical violence. The odds of violence among
bisexuals was significantly low as compared to gays. Men who reported to be 'out regarding their sexuality in public'were
significantly more victimized than their counterparts. Given India's commitment to Sustainable Development Goals (2016-
2030), investing in the health and well-being of all citizens without leaving anyone behind should be the mantra for inclusive
development.

Keywords: LGBT+, MSM, Violence, Health geography, India.

Introduction

The globally accepted framework for the
progress of human society under the Sustainable
Development Goals (2016-2030) called upon the
need to secure good health and well-being for all,
'without leaving no one behind' including the gender
or sexual minorities (lesbian, gay, bisexual and
transgender-LGBT+). Among various other
challenges, the disproportionate burden of violence
against the sexual minorities including -verbal,
physical, sexual, cyber and relational seems to
jeopardise their human capital potential. Incidence of
violence against sexual minorities has a strong
association with depressive symptoms among young
sexual minorities. However, the degree of violence
varies among subgroups of sexual minorities(1,2).
There is a strong association between violence and
feminine characteristics among Men who have Sex
with Men(3,4). The non-masculine traits lead towards
various forms of discrimination and violence of Kothis
(effeminate gays)by members of the family,

neighbours, healthcare professionals and even the
police who otherwise are there to protect citizens from
threatening elements in society(5,6).The root cause
of homophobia that leads to violence against gays
and bisexuals in India is the twin process of the HIV
epidemic and globalization of queer politics(7).
Violence against male sexual minorities is also linked
to the judicial context in India. The colonial law of
Section 377 of the Indian Penal Code (IPC) that made
homo-sexuality illegal for years has caused
considerable homophobia in Indian society(8,9).

Meyer has indicated association of violence
with stigma while discussing minority stress
theory(10). This positive association of stigma and
violence is evident in case of India because Indian
society considers homosexuality a taboo, which
leads to the high level of stigmatization of LGBT+
people(11).Thomas, et. al (12) found that social
stigma is high among Indian MSM. The stigma is
more prevalent among Kothis because of their
gender non-conforming activities, which causes
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depressive symptoms among them. Both verbal or
non-verbal violence act as a barrier while availing
healthcare facilities for members of LGBT+
community(13). Badgett(14) studied that there is a
negative correlation between violence and physical-
mental wellbeing of LGBT+ people. Srivastava and
Singh(2) found that LGBT+ individuals are at high risk
of mental illnesses because of direct or indirect
stigmatization related to homosexuality. Majority of
the sexual minorities do not disclose their sexual
identities to outsiders who do not belong to the
community to escape from stigma(15). This constant
effort to hiding the sexuality of the LGBT+ individuals
results in stress and anxiety(16). The high level of
suicidal thinking and depressive symptoms among
young adults are linked with school time
violence(17-19). Violence of school going LGBT+
youngsters is positively associated with mental and
physical health deterioration including risk of HIV and
STDs(20). Prevalence of HIV is higher among the
community members than among the general
population causing a concern for needed attention for
overall health of LGBT+ people(21).

Rationale of the Study

Violence of any form, act as barrier in the
overall development of the affected individual or
community. LGBT+ community is one of the
vulnerable communities in India, which is facing
perennial violence because of their distinct
gender/sexual behaviour. Yet segments of people
with alternative sexuality find it difficult to report the
sexual violence they face because either they are not
considered sexual victims or they fear harassment by
the system. Majority of such crimes are under
reported due to fear of being exposed and cases of
violence are limited and often related to atrocity in
police custody. Studies reveal how Section 377 of the
Indian Penal Code (IPC) was used as a tool by police
for physical and mental harassment and extortion of
money from LGBT+ individuals(22,23). The alien law
imposed during the British rule in India against
homosexuals worked as a catalyst to demean the
position of sexual minorities in the country(24) which
made them vulnerable for violence.

MSM community has been treated
negatively by society, ignored by policy makers and
under studied by academia until recently(25). This
study enquires into the ongoing violence against
MSM (sub group of LGBT+ community) who are part
of our society. Knowing the situation of the MSM wiill
enable stake holders to provide these Indian citizens
a life with rights of equality, dignity, privacy and
freedom of expression, which has been compromised
even after the Supreme Court of India struck down
Section 377 of the IPC partially and homosexuality in
no more illegal. The present study aims to investigate
the likelihood of verbal and physical violence against
MSM based on data from selected cities of India by
some selected demographic and socio-economic
characteristics. There are many macroscopic studies
available for the entire LGBT+ community in India and
many studies have depicted the vulnerability of the
broad spectrum of the Queer community. A few
microscopic studies have focused on subgroups of
the community like Hijra (trans gender) and Kothi
(effeminate gay) but this paper is dedicated to MSM
(here gays and bisexuals) only.

Objective and The Study Area

This cross-sectional study aims to
investigate the likelihood of violence against MSM,
based on data from selected cities (Ahmedabad,
Bengaluru, Delhi, Kolkata, Lucknow and Mumbai) in
India by some selected demographic and socio-
economic characteristics. A survey was conducted
between June 2019 and February 2020 for this study.
Around 25 gays (one who is sexually attracted to the
same gender only) and 25 bisexual (one who is
sexually attracted to the same as well as the opposite
gender) men participated in the survey from each
metro city. All the 300 participants who participated in
the survey were 18 years old or above. Verbal
informed consent was taken from the participants after
informing them about the objective of the study and
answering their queries. The survey included a semi-
structured schedule encompassing questions from
various dimensions related to gays and bisexuals.
This data helps in understanding the condition of
Indian gays and bisexuals from the social, economic,
health and geographical perspectives.
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Methodology

Violence experienced by MSM is taken as an
outcome variable in the study. Three broad
dimensions of violence; Verbal violence (It includes
verbal attacks like abusing or threatening), Physical
violence (It includes physical attacks like beating)and
Sexual violence(lt includes sexual attacks like sexual
molestation) against gays and bisexuals are used in
this study. Main predictor variables included the sexual
identity, age (in completed years), marital status,
educational level, religion, caste/category, annual
household income, living arrangement, type of family
and respected city of the respondent. Descriptive
statistics, Chi-square test, and binary logistic
regression model have been used in this paper. The
result of the binary regression model has presented in
the form of odds ratios with a 95% confidence interval.
The analysis is carried out using STATA 14.1.

Results and Discussion

Differentials in Violence Against Men Who Have
Sex With Men (MSM)

Table 01 represents the percentage
distribution of verbal, physical or sexual and any
violence faced by gays and bisexuals. Overall, 56% of
the respondents experienced verbal violence, 41.7%
suffered through physical or sexual violence and
61.3% of the candidates went through any violence.
Respondents in the age range, 18-22 faced more
verbal violence (78.8%) and physical or sexual
violence (57.6%). Nearly 89.5% of Bottoms were
verbally victimized, while 29.4% of Tops reported
facing verbal violence. Less than one-fourth (22.6%)
of Tops suffered physical or sexual violence, while
more than two-thirds (69.7%) of Bottoms experienced
this.

Table 01: Differentials in the Prevalence of Different forms of Violence Against MSM by Selected
Demographic, Socio-economic and Cultural Characteristics Across Six Selected Cities in India.
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Background Verbal Fhysical or Any

Characteristics violence e sexual L violence e
violence

Age

18-22 78.8 0.000 57.6 0.008 78.8 0.000

23-27 66.0 44.0 74.0

28-32 36.8 40.4 45.6

33-37 28.0 24.0 36.0

38-42 56.0 32.0 56.0

43 & above 29.6 22.2 333

Last/only son

Yes 58.1 0.215 41.9 0.894 62.2 0.619

No 50.0 41.0 59.0

Sexual Orientation

Gay 75.3 0.000 553 0.000 78.7 0.000

Bisexual 36.7 28.0 44.0
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Sexual Position

Top 29.4 0.000 22.6 0.000 373 0.000
Bottom 89.5 69.7 90.8

Versatile 57.7 39.4 64.4

Side 55.6 44.4 55.6

Out about Sexuality

Yes 88.0 0.000 60.24 0.000 89.16 0.000
No 43.8 34.56 50.69

Marital Status

Never Married 62.0 0.001 46.7 0.006 68.1 0.000
Ever Married 44.4 27.8 44 .4

Currently Married 34.0 24.5 37.7

Education level

Primary 75.0 0.004 75.0 0.001 81.3 0.006
Secondary 63.2 57.9 73.7

Higher Secondary 73.4 53.1 75.0

Graduation 49.2 36.7 57.0

PG & above 46.6 28.8 49.3

Religion

Hindu 57.0 0.627 41.1 0.066 62.6 0.634
Muslim 55.6 53.7 61.1

Christian 61.5 30.8 61.5

Others 42.1 21.1 47.4

Category

General 42.4 0.000 31.2 0.000 48.8 0.000
OBC 77.8 69.8 84.1

Scheduled caste 69.8 41.9 69.8

Scheduled tribe 70.8 41.7 75.0

Job collars

White 37.4 0.000 30.3 0.000 43.4 0.000
Blue 55.2 37.9 58.6
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Pink 933 80.0 92.3

Others 62.8 434 68.1

Annual Income (In %)

5 Lakh & below 76.8 0.000 55.1 0.001 81.9 0.000
6-10 Lakh 49.4 36.7 54.4

11-15 Lakh 20.0 24.0 32.0

16-20 Lakh 39.3 28.6 393

21-25 Lakh 16.7 16.7 25.0

26 Lakh & above 27.8 22.2 333

Living Arrangement

With Parents 61.2 0.000 44.9 0.024 67.8 0.000
With Wife/Children 33.9 25.0 37.5

With Male Partner 90.9 63.6 90.9

Alone 42.1 42.1 42.1

Type of Family

Joint 54.0 0.677 447 0.530 65.8 0.356
Nuclear 56.7 40.6 59.8
Residential City

Ahmedabad 42.0 0.021 38.0 0.026 50.0 0.010
Bengaluru 54.0 32.0 56.0

Delhi 66.0 58.0 72.0

Kolkata 72.0 52.0 80.0

Lucknow 46.0 30.0 52.0

Mumbai 56.0 40.0 58.0

Total 56.0 41.7 61.3

Source: Field survey 2019-2020.

Note: Chi-square test was performed to examine statistically significant differentials in the different forms
of violence against MSM.
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Around 88% faced verbal violence and
60.24% faced physical or sexual violence among all
the individuals who were 'out about their sexuality'
(respondents who were open about being gay or
bisexual to the surrounding people) (5). About 75% of
the respondents with primary education faced verbal
as well as physical or sexual violence, which is higher
when compared to what the respondents with higher
educational qualifications faced. The percentage of
violence was lowest among participants who had a
post-graduate qualification and above (verbal
violence 46.6% and physical or sexual violence
28.8%). Nearly 76.8% and 55.1% of the respondents
with an annual income of INR 5 lakh and below
experienced verbal violence, 16.7% of the
respondents with an annual income between INR 21-
25 lakh faced verbal and physical or sexual violence.
Verbal violence was more among respondents who
lived in a nuclear family (56.7%) while physical or
sexual violence was more among participants who
lived in a joint family (44.7%). Nearly 72% of the
residents of Kolkata and 42% of the residents of
Ahmedabad reported to have experienced verbal

violence, and this was the highest and lowest
respectively among the six cities chosen for the study.
Physical or sexual violence was the highest in Delhi
(58%)and the lowest in Lucknow (30%).

Determinants of Violence against MSM

Table 02 represents Unadjusted Odds
Ratios (UOR) and Adjusted Odds Ratios (AOR) of
any violence against men who have sex with men by
society in India. The unadjusted odds of violence
are more than 16 times higher (Cl: 6.92-39.82)
among men who play the role of the bottom, three
times higher (Cl: 1.73-5.38) among men who are
versatile and twice higher (CI: 0.76-5.8) among men
who recognize themselves as side in comparison to
tops. When controlling for other variables, the
adjusted odds of violence follow a similar trend with
Bottom (AOR: 6.25; Cl: 1.57-24.89) and Versatile
(AOR: 2.51; CI: 1.04-6.07) being significant. Men
who are not out about their sexuality are less likely
(UOR: 0.13; CI: 0.06-0.26 and AOR: 0.15; CI: 0.04-
0.52) to be victimized in comparison with men who
areout.

Table 02 : Binary Logistic Regression Model Showing Unadjusted and Adjusted Odds Ratios of Any
Violence Against Men who Have Sex With Men in India.

Background Unadjusted Adjusted
Characteristics Odds P Prvalue Odds P Prvalue
Age

1.00 1.00
23-27 0.77 0.37-1.61 | 0.481 0.86 0.25-2.94 0.809
28-32 0.23 0.1-0.5 0.000 0.27 0.06-1.24 0.092
33-37 0.15 0.06-0.41 | 0.000 0.07 0.01-0.69 0.023
38-42 0.34 0.13-0.92 | 0.033 0.24 0.03-2.02 0.191
43 & above 0.13 0.05-0.36 | 0.000 0.08 0.01-0.78 0.03
Last/only son
Yes ® 1.00 1.00
No 0.87 0.52-1.48 | 0.619 0.85 0.36-2.00 0.715
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Sexual Orientation
Gay ®

Bisexual

Sexual Position
Top ®

Bottom

Versatile

Side

Out about Sexuality
Yes ®

No

Marital Status
Never Married ®
Ever Married
Currently Married
Education level
Primary ®
Secondary

Higher Secondary
Graduation

PG & above
Religion

Hindu ®

Muslim
Christian

Others
Category
General ®

OBC

Scheduled caste

1.00
0.21

1.00
16.60
3.05
2.11

1.00
0.13

1.00
0.37
0.28

1.00
0.65
0.69
0.31
0.22

1.00
0.94
0.96
0.54

1.00
5.56
2.42

0.13-0.35

6.92-39.82
1.73-5.38
0.76-5.8

0.06-0.26

0.14-0.99
0.15-0.53

0.13-3.26
0.17-2.74
0.08-1.13
0.06-0.85

0.51-1.73
0.3-3.02
0.21-1.38

2.65-11.64
1.18-4.95
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0.000

0.000
0.000
0.15

0.000

0.047
0.000

0.597
0.601
0.075
0.028

0.838
0.938
0.196

0.000
0.016

1.00
0.61

1.00
6.25
2.51
1.25

1.00
0.15

1.00
1.89
4.90

1.00
0.07
0.07
0.14
0.11

1.00

1.17
1.24
0.43

1.00
2.31
091

0.25-1.49

1.57-24.89
1.04-6.07
0.3-5.19

0.04-0.52

0.17-21.16
0.11-210.98

0.00-1.33
0.01-0.89
0.01-1.71
0.01-1.47

0.36-3.86
0.17-8.92
0.11-1.77

0.72-7.39
0.3-2.77

0.277

0.009
0.042
0.756

0.003

0.606
0.408

0.077
0.04

0.125
0.094

0.791
0.833
0.244

0.159
0.873
0.760




@3V

Scheduled tribe 3.14 1.19-8.31 ]0.021 0.79 0.18-3.53 0.760

Job collars

White ® 1.00 1.00

Blue 1.84 0.96-3.56 [0.067 0.47 0.13-1.72 0.255
Pink 1.74 1.69-1.82 [0.050 1.22 1.09-1.33 0.042
Others 2.79 1.59-4.88 [0.000 0.97 0.31-3.05 0.962
Annual Income (In ¥)

5 Lakh& below ® 1.00 1.00

6-10 Lakh 0.26 0.14-0.49 (0.000 0.20 0.07-0.53 0.001
11-15 Lakh 0.1 0.04-0.27 (0.000 0.08 0.02-0.33 0.001
16-20 Lakh 0.14 0.06-0.34 [0.000 0.10 0.02-0.45 0.003
21-25 Lakh 0.07 0.02-0.29 {0.000 0.08 0.01-0.68 0.022
26 Lakh& above 0.11 0.04-0.32 |0.000 0.13 0.03-0.66 0.014
Living Arrangement

With Parents ® 1.00 1.00

With Wife/Children 0.29 0.15-0.53 |0.000 0.37 0.01-13.00 | 0.587
With Male Partner 4.76 0.6-37.92 (0.141 3.63 0.18-73.44 | 0.401
Alone 0.35 0.13-0.9 0.029 0.60 0.08-4.32 0.613
Type of Family

Joint ® 1.00 1.00

Nuclear 0.77 0.45-1.33 [0.357 0.17 0.07-0.45 0.000
Residential City

Ahmedabad ® 1.00 1.00

Bengaluru 1.27 0.58-2.8 0.548 1.43 0.44-4.67 0.551
Delhi 2.57 1.12-5.9 0.026 4.69 1.30-16.91 | 0.018
Kolkata 4.00 1.65-9.72  {0.002 2.99 0.76-11.69 | 0.116
Lucknow 1.08 0.49-2.37 (0.841 0.90 0.29-2.77 0.857
Mumbai 1.38 0.63-3.04 ]0.423 2.24 0.64-7.88 0.210

Note: ® represents the reference category of independent variables.
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Gays and bisexuals with educational levels
post-graduationand above are significantly less likely
(UOR: 0.22; CI: 0.06-0.85) to be victimized than
respondents with a primary level of education when
other variables are not controlled. Education has a
role to play when it comes to escape from violence
against MSM individuals. Low level of education
makes individuals vulnerable for hate crimes because
the perpetrator knows that victim has limited reach for
help and has low level of legal awareness. Literatures
also show that higher level of education is highly
protective against the risk of victimization(26,27).
Respondents who belong to the OBC category are
significantly likely to face 5.5 times more violence than
the general category when other variables are not
controlled with a confidence interval of 2.65-11.64,
followed by Scheduled Tribe (UOR: 3.14; CI: 1.19-
8.31) and Scheduled Caste (UOR: 2.42; Cl: 1.18-
4.95). When compared to men with an income of INR
5 lakhs and below, men having annual income
between INR 11-15 lakhs are significantly least (UOR:
0.1; Cl: 0.04-0.27) victimized in unadjusted odds
ratios. In adjusted odds ratios, men with an annual
income between INR 11-15 lakhs (AOR: 0.08; ClI:
0.02-0.33) and INR 21-25 lakhs (AOR: 0.08; CI: 0.01-
0.68) faced the least violence compared to men with
an annual income INR 5 lakhs and below.

Further, data suggest that respondents who
lived with male partners faced relatively more
violence than those who lived with their parents(UOR:
4.76; Cl: 0.6-37.92 and AOR: 3.63; Cl: 0.18-73.44).
The respondents who live with male sexual partners
are easily identifiable than the respondents who live
with parents, who are mostly close about their
sexuality and they also have their family to protect
them from odd incidences (if there is any), that is why
MSM who live with male sexual partners are at higher
risk to face violence. Study participants living with
wife/children faced the least violence as compared to
their counterparts living with parents(UOR: 0.29; Cl:
0.15-0.53and AOR: 0.37; Cl: 0.01-13). Men who lived
in a nuclear family were less likely (UOR: 0.77; ClI:
0.45-1.33 and AOR: 0.17; CI: 0.07-0.45) to be
victimized compared to men who lived in a joint family.
Without other variables controlled, respondents from

Uttar Pradesh Geographical Journal Vol. 26, 2021

Kolkata faced the highest (UOR: 4.00; ClI: 1.65-9.72)
violence, while with other variables controlled,
respondents from Delhi experienced the highest risk
of violence compared to Ahmedabad (AOR: 4.69; CI:
1.3-16.91).

Conclusion

The present study made a novel attempt to
examine the socio-economic, demographic and
geographical patterning of violence against Men who
have Sex with Men across the six selected cities in
India. Men in early age were susceptible to face
violence than older men. This finding is similar to what
David, et. al (28) have observed in their study.
Vulnerability to violence against younger MSM also
increased owing to relatively increased stereotypical
perceptions against the LGBT+ community by the
mass media channels (i.e. cinema, social media, print
media, etc.).

Data indicated remarkable differentials in
the prevalence of violence based on sexual
orientation and sexual position. Gays and Bottoms
are more victimized in comparison to Bisexuals and
Tops respectively. The reason behind this is; most of
the Gays and particularly Bottoms identify themselves
as submissive people. Many of these individuals are
feminine by their physical and/or mental
characteristics, which make them prone to different
forms of violence in comparison to individuals with
sexual orientation Bisexual and sexual position Top.
Different studies find that femininity has positive
association with violence against male sexual
minorities(5).This finding is consistent with the
previous research studies done by Pelullo, et. al (29).
Given the highly prejudiced and stigmatised position
of the sexual minorities, the disclosure of sexual
identity in the public sphere increased the risk of
violence against the MSM. Men who are 'out
regarding their sexuality in public'were significantly
more victimized than their counterparts who were'not
out'. Importantly, educational attainment among MSM
was observed to play a protecting role from violence.
With an increase in educational qualification, there
was a decrease in the risk of violence among MSM.
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Growth and Patterns of COVID-19 Pandemic Outbreak in India
(2020-2021): A Geographical Analysis
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ABSTRACT

At present, Coronavirus or COVID-19 outbreak in India along with other countries of the World has brought a great
crisis to the human kind. This highly contagious virus is growing rapidly in India also from one end to another end. Some states
have less transmission but in the rest of the states, the Coronavirus epidemic grows at a high rate. However, unlike mass
corona infections in the United States and European countries, India has been infected at a much slower rate. This pandemic
in first phase has started to rise since the last week of May, 2020 and continued to October, 2020 and in the second phase, the
epidemic reached alarming stage and daily number of infected people exceeded four lakhs in May, 2021.

Keywords: COVID-19, Coronavirus, Mutants, Pandemic.

Introduction

The term 'Coronavirus' has been derived
from the Latin word 'CORONA', meaning "crown" or
"wreath" (Wikipedia, 2020). Coronavirus is a group of
related RNA virus that causes severe common cold to
severe diseases such as severe acute respiratory
syndrome (SARS) and the Middle East Respiratory
Syndrome (MERS) and COVID-19 (Prasad, et al.,
2020).

Covid-19 or coronavirus disease-2019 is a
very infectious disease caused by severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2)
(Salehi, et al., 2020). Where SARS-COV-1 epidemic
has been threaten global public health and spread
world wide in 2003 (Drosten, et al., 2003). Scientist
identified that SARS-CoV-2 virus particles are
spherical and have mushroom-shaped proteins
called spikes which bind and fuses to human cells,
allowing the virus to gain entry (Prasad, et al., 2020).
On 12th January 2020, the World Health
Organization (WHQ) has been officially recognized
Covid-19 and its development (Corman, et al., 2020).
This virus spread rapidly to the community with close

contact between infected people. The common
symptom of Covid-19 is fever, cough, loss of appetite,
fatigue, shortness of breath muscles aches and pain
(Nussbaumer-Streit, etal., 2020).

Objectives

1. To analyze the spatial distribution of COVID-19
outbreak in India from February to July 2021.

2. To study the trends of growth of COVID-19
outbreak in all over the country.

Methodology

The present study has been carried out in
three parts; firstly, survey of related literature of
COVID-19 virus and its pandemic outbreak so far
world as well as in India. Secondly, collections of
secondary data from various sources like
Government publication, Ministry of Health and
Family Welfare. Government of India (GOI, 2020),
Indian Council of Medical Research (ICMR),
Worldometer online platform (Worldometer, 2020),
etc. Third computing of collected data and mapping of
collateral information by using ArcGIS at Inter-state
level.
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Results and Discussion
Covid-19 Pandemic Outbreak in Worldwide

In December 2019, coronavirus has been
identified in Wuhan City, Hubei Province, China and it
escalated into a global health emergency very soon
(Yang, et al., 2020). WHO recognizes coronavirus-2
as a pandemic on 11 March 2020. On 9th July, 2021,
World Health Organization(WHO) reported about 18
crores confirmed cases and forty lakhs deaths where
active cases are 11,837,131 (Worldometer, 2021)
(Fig 01). In the middle of March 2020, China has been
able to control the Covid-19 pandemic outbreak
(Gross, etal., 2020).

Worldwide Covid-19 Cases
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Source: (BBC, 2020)
Covid-19 Pandemic Outbreak in India

The first Covid-19 patient (30th January
2020) found in Kerala in India. On 24 March 2020,
Ministry of Health and Family Welfare has confirmed
519 covid-19 cases all over the country.
Trends of Growth of COVID-19 Patients in India

From March to the end of September 2020,
the trends of the Covid-19 outbreak of India has been
assigned at 3 stages.
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Stage of Slight Growth (February to June, 2020)

In India, the number of total active cases has
increased very slowly in February and March. At the
beginning of Covid-19, infected people are limited to
the state of Kerala (3), but later these epidemics have
been spreaded in Telangana (1), Delhi (1), and Uttar
Pradesh (6) (Fig. 02).

Trends of Covid-19 infected people in India
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Source: Covid19 India, 2021
So far, Covid-19 pandemic has been

reached toits peak in many European countries; India
has stayed its medium stage at the same time (Fig O
3). Covid-19 pandemic has been increased in
Maharashtra, Delhi, Uttarakhand and Punjab due to
influx of infected people from European countries and
China. Prime Minister Sri. Narendra Modi Ji ordered
nation wide lockdown for 21 days to prevent Covid-19
pandemic in India on 24 March 2020 (GOlI, 2020).
Lack of adequate knowledge about new Covid-19
virus and WHO's guidelines, many infected people
have been mixing in the society. As a result, COVID-
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19 turns into the Covid-19 pandemic. Though, the
rate of growth of COVID infections in India had
significantly slowed, from a rate of doubling every
three days before the lockdown to one of doubling
every eightdays on 18 April (Gupta, 2020).

Covid-19 Pandemic (January, 2020)
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From 21st April, the infection reaches the
epidemic stage (Fig. 04). Nationwide lockdown has
been extended till 30th April, 2020. The government
of India classified the whole country into three
separate zones as 'Red zone', indicating the
presence of infection hotspots which further
subdivided into three zones, i.e., A, B, and C, 'Orange
zone'indicating some infection, and 'Green zone'with
no infections. (BBC, 2020). The number of victims in
Maharashtra has crossed 60 thousand. Besides this,
this, Tamilnadu, Gujarat, and West Bengal have the
fastest active growing cases.
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National Disaster Management Authority
(NDMA) and the Ministry of Home Affairs (MHA)
extended the lockdown with additional relaxations for
a period for two weeks beyond 18 May 2020 and hope
that it will extend in upcoming days until the pandemic
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subside ("Coronavirus lockdown extended till 31 May,
says NDMA," 2020).

Stages of Moderate Growth (July to August, 2020)

In July 2020, daily growth of Covid-19
infected patients doubled within one month.
According to data from the Union Ministry of Health,
India reached a record one-day jump for 60,000
cases of COVID-19 in late July. For daily infections,
the number of COVID cases increases in Kerala
(12,456 people per day) after Maharashtra (9,489)
(Covid19India, 2021). Maharashtra has the highest
mortality rate due to covid-19. In August, day wise
mortality has increased compared to the daily positive
case. Approximately, 30,000 patients died over this
period.

Stages of High Growth (from September 2020)

In the last week of August 2020, COVID-19
set a new record with 80,000 new infections reported
in 24 hours. Mumbai reported one and five thousand
new cases and thirty deaths followed by the Pune and
Nagpur. Maharashtra, Tamilnadu, Madhya Pradesh
and Gujarat has highest number of covid cases in
India. Kerala announced hundred days action plan to
prevent covid-19 waves (Coronavirus India lockdown
Day 168 updates | September 9, 2020 - The Hindu,
2020). In September, India tops daily new covid cases
globally with added 1 million covid cases in a record
time of 11 days (Fig 05). The daily new cases crossed
one lakh in 21st September 2020. Maharashtra,
Karnataka, Uttar Pradesh, Tamilnadu and Andhra
Pradesh accounts for 60% of the total active patients.
Covid test crossed the one lakh mark in Delhi (Fig 06).
First dedicated covid-19 hospitals with 551 beds and
56 ventilators for the patients inaugurated by health
ministerin Kerala.

Department of Home Ministry declared the
first phase of census operation relating to the
household due to covid-19 Oxford vaccines initiate
phase 2 trial for covid-19 begin in India(Prasad, et al.,
2020). Phase |l testing of the Oxford vaccine (i.e.,
covishield) started in India.

Covid-19 Variants and Covid Wave in India

When a virus circulating throughout the
Uttar Pradesh Geographical Journal Vol. 26, 2021
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people and infected them time to time, its variability
gets increases to mutation (Chatterji, 2007). A novel
strain of coronavirus or SARS-CoV-2 accumulate
mutations, changes its generic code in late 2019 and
has triggered an ongoing pandemic since March
2020 (Hossain, et al., 2021). Between January 2020

Table 01: Variants of SAR-CoV-2

and October 2020, approximately 20 mutation
compared to the first strain are sequenced (Babb, et
al., 2021). Delta Plus variant was first discovered in
India on October, 2020 and has spread internationally
more than alfa variants on May, 2021(Beilin, et al.,
2014) (Fig 07).

WHO First Designated Variants Transmissibility Mortality
Level Outbreak
Alpha UK 18™ Dec 2020 +82% +59%
Beta South 14" Jan,2021 +52% -
Africa
Gamma Brazil 15" Jan,2021 +161% +50%
Alpha UK 5™ Feb,2021 +82% +59%
E480k
Epsilon USA 17" Mar,2021 +20% Under
Investigation
Delta Plus India 6m May,2021 +64% Under
Investigation
Kappa India (Sample Collected) Under Under
Oct,2020 Investigation Investigation
Eta Nigeria (Sample Collected Under Under
11" Dec,2021 Investigation Investigation

Source: Variants of SARS-CoV-2 - Wikipedia, 2021

WHO recognized that both (alpha variant
and beta variant) are more transmissible than that of
virus found in Wuhan, China (Gallagher, 2020) (Table
01). Covid -19 mutation alteration has given a threat
to the pandemic situation globally. Scientists show
that global pandemic reached it peaks between 2020-
2021 due to changes Spike protein amino acid to
D614G of SAR CoV-2 (Korber, etal., 2020). Jack west
identified a case of reinfected 25 years old persons in
UK with severe cough, fatigue but at the same time
nuclei acid amplification test (NAAT) became
negative (West, etal., 2021).

In 2020, experts are apprehended that the
upcoming 'second wave' is more contagious than the
first wave in the middle of 2021 (de Brouwer, et al.,
2020). In Europe a second wave of covid-19
pandemic has put the society in danger. The death
rate and economic losses on the second wave have

increased dramatically compared to the past wave. In
India, several Mutants of SARS COV-2 virus is
spreading like "Tsunami'. At the end of April 2021, the
daily number of new laboratories confirmed covid-19
cases exceeded one lakh but recovery rate become
90 per cent at the same day side by side (Fig 08). In
second wave death rate is lower but positivity rate is
much higher due to effective transmission capability
of mutant virus compared to the first wave (Jain, et al.,
2020).

The Second wave started from middle of
March 2021 and the highest number of daily
confirmed cases (4,14,280 per day) has been
identified on 6th May 2021(Kar, et al., 2021).
Maharashtra, Tamilnadu, Kerala, Karnataka, West
Bengal, Uttar Pradesh and Delhi are the major
affected States (Fig 10). During the first wave, Central
Government imposed National wide lockdown on all

Uttar Pradesh Geographical Journal Vol. 26, 2021
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Covid-19 Wave in India (2020-2021)
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Source : Compiled by the Author from Covidindia.org

states but at the beginning of the second wave state
government has limitations to implementation of
vaccination (Fig 11).

Shutdown planning and policies and
election procedure, gathering, the infecting cases
reached its peak (Fig 12).

India has recorded more than 3.5 crores
laboratory tested covid-19 positive cases and more
than 4 lakhs patients have been died but the death
rate is comparatively low among the new covid
infected people. The terms of death per hundred
positive cases stands at 1.3 per cent (Covid19 India,
2021). Daily number of death is less compared

(R=0.7252) with new active cases in India since
January 2020 (Fig 13).

The death rate is higher during the first wave
of covid-19 pandemic than the second wave because
of less testing, lack of public awareness, limitation
vaccination, etc. According to the United Nations
(UN) World Population Report 2021, India has a
young population with median age of 28 years and
about 66 per cent of the people living in rural areas
having an adequate infrastructure of natural isolation
which has been playing an active role to control
Covid-19 pandemic (Euronews, 2020).

Uttar Pradesh Geographical Journal Vol. 26, 2021
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Correlation Between Daily Active and Deceased
Cases in India (January 2020 - July 2021)
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Impact of Covid-19 Pandemic in India

Apart from India, Covid-19 pandemic has
both short-term and long-term effects on the
economy, public health mortality worldwide (Baker et
al., 2020). Experts predicted India's GDP growth will
remain negative in financial year 2021 (Mishra,
2020). Production in the industry will be disrupted.
Mortality will be increased due to starvation in the
developing countries (Sumner et al.). Education for all
projectis badly affected in this pandemic situation.

Due to lockdown for social distancing
improve air quality. locking down cities significantly
improved the air quality, the implied health benefits
would be an order of magnitude larger than in
countries with lower initial pollution levels (He et al.,
2020). Lockdown significantly decreases CO2 levelin
metropolitan cities in India (Mitra, 2020).

Conclusion
The epidemic is contagious and will create a
Uttar Pradesh Geographical Journal Vol. 26, 2021

dire situation in high population dense countries like
India. Though The Oxford COVID-19 Government
Response Tracker (OXCGRT) has reported that the
Indian Government has responded more stringently
than other countries in tackling the pandemic.
Experts analyzed that the epidemic will reach its peak
stage in India by the end of July 2021(Wikipedia
contributors, 2020) . However, the trends of recovery
rate are still consistent with growing new active
Covid-19 outbreak. These trends are giving us a hope
to abolish of the Covid-19 Epidemic.
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ABSTRACT

The present study proposes to investigate the quality of primary education being imparted in India. To assess an
overall view and present a clear picture of the state of affairs of elementary education at the district level in India, the study is
carried out. The study is a secondary information-based endeavour solely based on the information released by The National
University of Education Planning and Administration (NUEPA). The data released by the Data Information System of
Education which works under the aegis of NUEPA, New Delhi, related to the year 2010-11, formed the basis of the present
analysis. The exhaustive information deals with the elementary education system of India spread across 644 districts. A
quantitative approach with the help of statistical tools, the study investigates into the quality of education as well inequality
among the states and Union Territories in the primary schools at the district level. The findings are on expected lines where
southern states fared well on all the indicators assessing the quality of education.

Keywords: Parity, Quality of Education, Educational Development Index, Proxy, Gini.

Introduction

Education constitutes the backbone of any
developed society. Primary education is a mirror of
the educational system of a society. The quality of
education received at an elementary level plays a
significant role in shaping the personality of an
individual.

Education is seen as essential for improving
productivity and for bringing about desirable changes
in society (Mohanty, 2002). Education is a powerful
tool for reducing poverty, improving health and
nutritional standards, and achieving human-led
growth (World Bank, 2004). It is one of the strongest
pillars of a lively democracy. No country can prosper
without prioritising education. It is rightly considered
the panacea of all the evils and solutions to all the
problems across the world. Primary education
provides a platform for the whole edifice of education.
Within the purview of overall education, primary
education is recognised as a basic human right, vital
both to the development of individuals and societies
(UNESCO, 2008). The 86th CAA introduced Article

21A which states 'The State shall provide Free and
Compulsory Education to all Children of age six to
fourteen years in such a manner as the State may, by
law, determine." To address the genuine concern for
the children below the age of six years article 45 of the
Directive Principles of the State Policy was
accordingly amended reads now 'The State would
endeavour to provide early childhood care and
education to all children till they attain the age of six
years, however, the provision remains non — binding.
Further, Article 51A (K) introduced to make it a duty of
every citizen who is a parent or guardian to provide
opportunities for education to their children or wards.

Elementary education provides for a sound
and strong foundation for a vibrant and dynamic
quality-based educational system of a country. The
conceptualisation of Universal Elementary Education
through Sarva Shiksha Abhiyan (SSA) is one of the
path-breaking and flagship programmes to revamp
and overhaul the primary education system in
India.

There is completely no dearth of research
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and literature on the universalisation of Elementary
Education in India. Most of the previous works
highlighted the chronological progress of elementary
education in the country along with shortcomings.
The inequality at the district level across all the states
and Union Territories (UTs) in the quality of education
being disseminated at government primary schools,
has not been addressed adequately. A study handling
large secondary information collected by the DISE
and released by NUEPAin 2010-2011 is attempted to
get an idea of the status of quality education
assessed through the parameters of quality of
Students, Teachers, and Physical Infrastructure. The
effort is intended to provide new perspectives in the
study of education at the elementary level.

There could be many potential and probable
reasons behind UEE not achieving its celebrated
goals and intrastate variations. Among the reasons,
the lack of infrastructural facilities in the schools is
believed to be significant. The infrastructural facilities
don't confine themselves to the physical
infrastructure comprising the School Building, Road
Connectivity, Electricity, Blackboards, Benches,
Desks, availability of Safe Drinking water, separate
lavatory facilities for girls and boys, etc, but it
subsumes in itself the availability of qualified teachers
and the recommended teacher taught ratio.

The present study limits itself to three
rudimentary yet essential aspects; quality of
students, quality of teachers, and quality of
Infrastructure. Each of these dimensions includes
several indicators to assess the overall quality of
primary education at the district level, across the
country.

The Rationale of the Study

In a country like India where the literacy rate
is still very poor in comparison to other developed
nations, the importance of primary education rises
manifold. Many efforts are being consistently taken
up by the government since the independence of the
country, unfortunately, we still are far from realising
the true potentials. Thanks to the Universal
Elementary Education policy, free for all till class VI,

the enrolment rate has shown an upward trend.
However, India continues to struggle to plug the
loopholes and shortcomings in providing free yet a
robust Primary education system to its citizens.
Institutions and Schools at the elementary level need
a major overhaul and revamp. Decision-makers and
other education analysts strive to recognise the
volume of difference in terms of infrastructure,
teacher, and performance of students cutting across
the barriers of Caste, class, cities, towns, and
villages. Along with the focus on the quality of
education and status at the elementary level, the
need to address the widespread disparity at the
districtlevel also needs to be addressed.

Studies based on the computation of the
Education Development Index (EDI) factoring in 24
indicators clubbed under the four parameters, viz,
Access, Infrastructure, Teachers, and the Outcome,
have been able to assess the performances of the
individual states and rate them accordingly. the
present study based on the analysis of secondary
data tries to unearth a subtle and significant
dimension that relates to the prevailing intrastate or
district level inequality with regards to elementary
education across the 644 districts of the country. The
Educational Development Index along with Principal
Component Analysis highlights many shades for
interpretation, yet the regional disparities and
inequalities within the states remain unaddressed
keeping in mind this consideration author has skirted
the calculation of EDI and instead computed
'Educational Ginni' to highlight the inequality in terms
of quality of teachers, quality of students, and
physical infrastructure available at the schools within
the states.

To capture the overall quality and status of
the Elementary Education, Educational Development
Index is a better indicator. To assess the inequality
and disparity among the institutions of elementary
education, computation of Educational Ginni taking
into consideration the quality of the teachers,
students, and the available physical infrastructure,
suffices. The justification for selecting three
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parameters and opting out two namely the Access
and the outcome lies in the fact that unlike
computation of EDI for assessing the overall standard
of the elementary education, the present effort
confines to look into the prevailing inequalities within
the state amongst the parameters mentioned above.

The data on physical infrastructure, Characteristics of
the Students, Quality of the teachers, Teacher Pupil
ratio, Enrolment ratio, dropouts, etc are provided by
the schools to the respective districts, which in turn
transmitted up in the ladder to the State and
subsequently to the centre. The National University of
Education Planning and Administration (NUEPA)
earlier known as NIEPA (National Institute of
Education Planning and Administration), on the
behalf of the centre publishes such data. The study
has implications for better policy formulation for
primary school education in the country.

With this backdrop, the study intends to
assess and evaluate the quality of Infrastructure,
Teachers, and Students for all the districts. The basic
objective of the study is to draw evidence related to
the pan- India structural differences among the
districts and the yawning disparity among them.

Methodology and Sources of Data

The National University of Education
Planning and Administration (NUEPA) provide data
on various aspects of school education at the state as
well as district level which includes enroliment-based
indicators, school-based indicators, teachers-related
indicators, and infrastructure (facility) based
indicators. NUEPA provides elementary education
data district wise namely DISE, an Educational
Management Information System (EMIS) in the
country. Elementary Education in India is based on
the data received from all the States & Union
Territories of the country. The data provides different
dimensions namely types of schools' infrastructure,
facilities, receipts of Schools Development and other
Grants as well as its utilization, enrolment of different
sections of society, teachers in terms of their age,
academic and professional qualifications,

Uttar Pradesh Geographical Journal Vol. 26, 2021

experience, and type of in-service training obtained
by them and many other parameters on which little
information was available so far for all districts across
the country. For analysis, three different domains are
identified. The quality of elementary education (i.e.,
grade | to V) can be assessed by taking into
consideration the characteristics of students, the
characteristics of teachers, and the characteristics of
the school. To pursue the objectives laid down for the
study all the above-mentioned indicators have been
statistically dealt with for the year 2010-11, at the
districtlevel.

Four indicators were chosen for the
‘characteristics of students' are Net Enrolment,
Gender Parity Index (GPI), Transition Rate, and
Survival Rate, respectively. Likewise, in the case of
characteristics of teachers, four indicators have been
identified these are Percent of Graduate Teachers,
Per cent of in-service trained teachers, pupil-teacher
ratio (PTR), per cent female teacher. Taking it further
for analysis of 'characteristics of school' six different
indicators have been identified, these indicators are
per cent of Pucca school, drinking water facility in the
school, girls-toilet within the school premises, the
school having Mid-day Meal (MDM) facility, per cent
school electrified and per cent of schools connected
with all-weather roads. Since there is wide variation in
the values of indicators mentioned hence; the value of
indicators is at the district level, which will give a
detailed district level scenario for all the indicators we
have selected.

To calculate the indices all the values of
each major category of indicators at the district level
are summed up to get the respective state-level value
for the particular indicator and subsequently divided
by the number of sub-indicators in the respective
domain to get the indexed value. The values once
arrived vary from 0-100, become the basis of
interpretation and analysis of the result.

It needs a mention here that the following
formulas have been used to compute the index
values of the various indicators.
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1. Net Enrolment Ratio (NER)

Enrolment I-V/6-11 age group X 100

The population of age 6-11 years

2. Gender Parity Index (GPI)

Girl’s enrolment in Primary Grades in year ‘t’

Boy’s enrolment in Primary Grades in year ‘t’

3. Transition Rate
Et+1

e
TR = -4
9

where, ES 1= new entrants into grade V/VI in year ‘t+1’ and,

Eg = enrolment in grade IV/V in year‘t’

4. Retention Rate (RR)
Enrolment in Grade IV/V in year ‘t’ — Repeaters in Grade IV/V in year ‘t’

x 100
Enrolment in Grade I in year ‘t—3’/t— 4’
5. Pupil-Teacher Ratio (PTR)
Total enrolment in schools of the primary category
Total teachers in the primary school's category
6. Per cent school with girls Toilet
Primary schools having girls’ toilet <100

Total primary school
7. Per cent Graduate Teachers
Graduate, Postgraduate, and M. Phil teacher
working x 100
Total teacher

8. Per cent female teacher

Total Female Teacher
Total Teacher x 100

9. Per cent Pucca School
Total pucca school

Total School x100
10. Per cent Electrified School
Total electrified school <100
Total school
11. Per cent all-weather Roads to School
Total all-weather road school x100

Total school
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12. Education Gini (E)

s () ) (3

where,

Educational Gini is the Gini index

M is the mean of the variable

N is the total number of observations

i

J

1
P |y = J/j| pj
1

Yi and Yj are years of schooling attainment of individuals.

Choice of Indicators and Unit of Analysis

() Student Related Indicators: Four indicators
shortlisted under this category; these indicators
complement each other. The Net Enrolment Rate
(NER), Transition Rate (TR), Gender Parity Index
(GPI), and Survival Rate (SR) are indicators that
complement each other and reflect the quality of
students.

(I) Teacher Related Indicator: Educational
qualification of the teacher is a strong indicator to
portray the quality of teachers. The percentage of
teachers having graduated and above degrees has
been considered. PTR is another important indicator
thatinfluences classroom transpiration.

() Infrastructure-related Indicators: Unlike the
other two dimensions, it has six indicators. Five of
these indicators are related to the physical
infrastructure of the school like the pucca school
building, drinking water facility in the school, girls'
toilet in the school, and school with electricity
connection, and schools with all-weather roads. To
reduce drop-out, a Mid-day meal (MDM) served in the
school is important to increase enrolment rate and
reduce dropouts.

(IV) Educational Gini: To measure inequality and
regional disparity across all the districts in terms of the
quality of education at the primary level computation
of educational Gini becomes necessary.

Table 01 : Quality of Primary Education (Index Values of Students Quality, Teachers Quality,
and Quality of the Infrastructure and Gini Co-efficient)

SL Inde)f Value for Inde{( Value for Index Va}ue Gini
No. STATES and UTs quality of Quality of for Quality of | Value
) Infrastructure Students Teachers
01 ALL INDIA 75.92 47.75 34.75
02 A & N ISLANDS 71.10 32.85 43.72 0.51
03 ANDHRA PRADESH | 77.98 46.13 36.70 0.60
04 AR. PRADESH 46.00 57.53 30.48 0.68
05 ASSAM 66.50 56.07 31.55 0.66
06 BIHAR 64.63 51.54 30.79 0.68
07 CHANDIGARH 93.56 44 85 40.86 0.50
08 CHHATTISGARH 69.76 50.64 37.07 0.57
09 D & N HAVELI 77.12 56.99 34.99 0.55
10 DAMAN & DIU 95.55 45.92 34.83 0.51
11 DELHI 89.21 45.96 44.58 0.51
12 GOA 94.54 37.04 42.24 0.44
13 GUJARAT 90.93 45.24 28.30 0.61
14 HARYANA 89.49 40.67 31.96 0.58
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15 H. PRADESH 73.96 47.29 32.76 0.47
16 J&K 62.35 35.87 35.17 0.64
17 JHARKHAND 71.95 43.90 22.04 0.64
18 KARNATAKA 92.38 41.74 34.67 0.58
19 KERALA 90.03 42.00 39.67 0.45
20 LAKSHADWEEP 68.18 43.41 27.62 0.42
21 MADHYA PRADESH | 73.24 43.81 38.80 0.58
22 MAHARASHTRA 84.73 47.56 31.70 0.52
23 MANIPUR 59.49 68.29 34.78 0.59
24 MEGHALAYA 50.00 69.01 29.88 0.67
25 MIZORAM 51.32 64.44 25.02 0.56
26 NAGALAND 62.89 46.73 28.83 0.64
27 ORISSA 66.58 47.34 32.30 0.47
28 PUDUCHERRY 87.81 49.71 44.24 0.44
29 PUNJAB 108.20 43.43 56.21 0.58
30 RAJASTHAN 74.51 42.77 31.52 0.70
31 SIKKIM 74.02 48.07 29.94 0.54
32 TAMIL NADU 88.98 49.24 43.38 0.49
33 TRIPURA 58.09 55.36 23.35 0.57
34 UTTAR PRADESH 76.66 40.04 29.39 0.65
35 UTTARAKHAND 77.97 46.00 41.65 0.56
36 WEST BENGAL 70.02 43.81 35.27 0.44

Source: Calculated by the Author Based on Secondary Data.

Lorenz curve of education inequality for Bihar 2010-2011
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Gini coefficient for primary education in India, 2010-11 Index of student related indicators for
primary schools in India, 2010-11
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Prepared by the author based on the computation
of Gini Values.

The above figure shows the Lorenz curve of
inequality in primary education in the state of Bihar for
the years 2010-2011. The Lorenz curve for the state of
Bihar highlights widespread inequality.

Similarly, the Lorenz curve drawn for the
period of the year 2010-2011 for the state of Kerala
has a completely different story to tell. Figure No.3
shows comparatively less inequality in terms of the
quality of primary education in the state.

Lorenz curve of education inequality for Kerala, 2010-2011
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Fig. 06
Prepared by the author based on the computation of Gini Values Elaboration on the Findings:

To analyse the 'Quality of Students' at the
district level, variables like Net Enrolment Rate,
Transition Rate, Gender Parity Index and Survival
Rate are computed. In terms of Net Enrolment Rate,
the lowest value computed is of Dibang valley of
Arunachal Pradesh which is followed by Darjeeling
district in West Bengal. On the other hand, the highest
Net Enrolmentrate is in the districts of Mizoram.

Schools and Institutions imparting
Elementary Education situated in remote
geographical locations tend to be in a

disadvantageous position for obvious reasons.
However, Mizoram a state much higher in overall
literacy rate is like a beacon in terms of high
awareness level towards education. The same is not
true for the Dibang district in Arunachal Pradesh, a
remote district with a sparse population.

Transition rate is the rate of the students

moving from lower class to upper class. In the present
endeavour, those moving from the primary level to the
upper primary level are considered. As far as this
indicator is concerned the South Garo Hills of
Meghalaya, a predominantly tribal district has the
lowest transition rate while the highest is in Mumbai,
Maharashtra; followed by the Longleng district of
Nagaland. The Gender Parity Index, which is a ratio
between the girl and boy student, shows the Sirohi
district of Rajasthan has the lowest Gender Parity
closely followed by Mohali in the state of Punjab.
Among the high Gender Parity Index Bishnipur district
of Manipur and Jayantia Hills district of Meghalaya
leads the tally indicator for the student analysis is
'Survival Rate' and the observations are; the lowest
is observed in the district of Dibang Valley in
Arunachal Pradesh followed by the Upper Subansari
of Arunachal Pradesh and among the highest
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recorded are the districts of Mumbai Urban in
Maharashtra and Koraputin Orissa.

All the four values of each state indicator
were summed up and divided by the number of
indicators in the respective domain to calculate the
indexed value. The index values range from 0 to 100,
Itis observed that students' indicators for the primary
education for districts like Kurung, Kumey, Anjaw of
Arunachal Pradesh and districts of Latehar,
Saraikela- Kharaswan, and Simdega in Jharkhand,
are extremely low. The three districts of Arunachal
Pradesh mentioned earlier had the lowest students'
related index value in the whole country out of 644
districts. On the other hand, a very high Index value
for the quality of students is found to be in the districts
of Senapati in Manipur, Mumbai Sub Urban, East
Kamang in Arunachal Pradesh, and Perambalur
district of Tamil Nadu.

It may be noted here that despite scoring
very low on the student quality index value by some
districts of Arunachal Pradesh and Jharkhand, the
overall position of these two states was not at the
bottom. The other districts of the said states fared well
on this index value parameter.

Table No.01 contains the Gini coefficient for
each state independently calculated by the author
using the standard formulae mentioned in the
methodology section.

In terms of the students' quality, which
includes four separate indicators for the year 2010-
2011, the Index Value of All India (National Average)
stagnating at 47.75, which is not encouraging by any
standard. Ahuge country like India caniill afford such a
poor index value. Among the states, the North-
Eastern states like Meghalaya (69.01), Manipur
(68.29), and Mizoram (64.44) have fared well in
comparison to other states. The high level of literacy
rate along with the high incidence of socio-economic
development may have some bearing. Among the
non-performing states / UTs the tally is led by
Andaman and Nicobar Islands, closely followed by
the state of Uttar Pradesh. Haryana and West Bengal
are very close with West Bengal marginally above the
former. However, index values hovering near 40 are
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patheticin themselves.

The mean for the quality of students was
found to be 50.20 per cent, whereas the standard
deviation for the quality of students was 10.32 per
cent. The low standard deviation indicates that with
regards to this indicator, the index value is more
concentrated near the mean value and there aren't
significant variations among the states and Union
Territories of the country.

For assessing the quality of Teachers, the
study is carried out by incorporating the indicators like
Pupil-Teacher Ratio (PTR), Per Cent Female
Teachers, Per Cent Graduate Teachers, and Per Cent
Teachers receiving in-service training.

When the Pupil-Teacher Ratio it is observed
that the Bhojpur district of Bihar had the lowest (PTR)
followed by the Rampur district of Uttar Pradesh.
Some of the lowest recorded districts are Nawada,
Banka, Purnia, Bihar, on the contrary, the Lahul & Spiti
district of Himachal has the highest PTR followed by
Leh and Kargilin Jammu & Kashmir.

The next Indicator selected for the study of
the per cent female teacher, it is observed that the
lowest per cent of female teachers is in Mumbai
suburban followed by Lakshadweep, Yanam in
Puducherry and Kollam in Kerala, and the highest per
cent female teacher is recorded in Dhubri Assam,
Baghpatin Uttar Pradesh and Giridih in Jharkhand.

For the indicator, Per Cent Graduate
Teacher it is seen that the lowest number of graduate
teachers are in the district of South Garo Hill in
Meghalaya followed by East Garo Hill Meghalaya and
North Cachar in Assam. High index values are for the
districts is found in the districts of Barnala, Jalandhar,
Patiala, Sangrur in Punjab, and New Delhi in Delhi.
Another indicator used in indexing the quality of
teachers is in-service training of the teachers and it
was found that South Sikkim in Sikkim, Papum Pare,
Diband Valley, West Kamang in Arunachal Pradesh
were having the lowest in-service training for teachers
whereas the highest in-service training for the teacher
is in the state of Karnataka in the districts of Kodagu,
Chitradurga, Chikkamangalore, Chamarajanagara
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other districts top of the list are Kerala's Wayanad,
and Assam's Tinsukia.

The final index value shows districts like
Longleng in Nagaland, Tamenglong in Manipur West
Khasi Hills in Meghalaya, Madhubani in Bihar
recorded the lowest index value whereas districts
such as Garhwal in Uttarakhand, Jalandhar, Barnala,
Patiala, Sangrur in Punjab, and Chamoli in
Uttarakhand have highindex value.

The state-wise picture is more explicit, where
the national average index value for this indicator is
34.75. the bestindex value is for Puducherry (44.24),
which in itself is an undesirable figure. The lowest
among the states are Jharkhand, Tripura, and Uttar
Pradesh with the first two having less than 23 and the
U.P. having less than 30 index values.

The mean for the quality of teachers was
computed was found to be 26.75 per cent, and the
standard deviation for quality of teachers is 7.50
percent. very low standard deviation makes it clear
that in terms of Quality of Teacher indicator, so vital in
an overall assessment of the quality of Primary or
elementary education in India is concentrated around
the mean value (national average) and no significant
intra data set variation is observed.

Quality of School Infrastructure:

This is an important parameter related to the
quality of infrastructure in the primary education
imparting schools among the 644 districts spread
across the country. this parameter has six indicators
namely Percentage of Pucca Schools, Percentage of
Schools having Girls Toilet, Percentage of Schools
with Drinking Water Facilities, Percentage of Schools
with MDM (Mid-Day Meal) Servings, Percentage of
Schools with Electricity Connection, and Percentage
of Schools Connected with All-Weather Roads.

A wide range of disparities is observed
amongst the indicator related to the structure of the
building of the school. The district of Kanpur Dehatin
Uttar Pradesh recorded the lowest per cent pucca
school followed by Mainpuriin Uttar Pradesh, Arwal in
Bihar, Bishnupur in Manipur. The list is topped by the
districts of Karnataka i.e., Chamarajanagara, Uttara

Kannada, Tumkur Maiduguri, Central Delhi in Delhi,
and Raichur in Orissa. For Per cent of School with
Girls Toilet, Kistwar district of Jammu and Kashmir
has the lowest while upper Subansari district of
Arunachal Pradesh followed closely along with Ukhrul
in Manipur and Kupwara in Jammu Kashmir. The
highest percentage is recorded in schools of Barnala,
Sangrur, Jalandhar, Bathinda, Mansa, Taran Taran
districts of Punjab.

The safe drinking water facility includes the
piped water, water from the bore well (underground
water), and covered wells. Tawang district of
Arunachal Pradesh has the lowest per cent of schools
having drinking water facilities. Tawang district is
followed by the N.C.Hills district of Assam, Darjeeling
in West Bengal, and Jayantia Hills in Meghalaya,
while the districts having high per cent of such schools
are Barnala, Sangrur, Jalandhar, Bathinda, Mansa,
and Taran Taran districts of Punjab, Hisar in Haryana,
Bhopal in Madhya Pradesh, Kisanganiin Bihar.

Another important indicator and among the
essential components to measure the infrastructural
facilities at Primary Schools is the per cent of Schools
with MDM Servings. It can be deciphered from the
data that the district of Mandi in Himachal Pradesh
has the lowest MDM followed by Faridabad and
Gurgaon in Haryana, Basti in Uttar Pradesh. Among
the better performing districts in Yaman in
Puducherry, Lakshadweep, Anjaw in Arunachal
Pradesh, Vaishali in Bihar, South Tripura in Tripura
are important.

Sheohar, Nawada, Araria, Satimarhi,
Vaishali districts of Bihar, Godda district of Jharkhand,
and South Tripura district of Tripura are among the
lowest per cent of primary schools having electricity
connection. Schools in the districts of Barnala,
Sangrur, Bathinda, Jalandhar, Muktsar, Mansa, Taran
Taran, Amritsar in Punjab Rohtak, and Hisar in
Haryana, Yanam in Pudducherry have the most
electrified primary schools in the country.

The last indicator computed for quality of
infrastructure is the Per cent of School with All-
weather Roads, the district of West Siang in Mizoram
has the lowest per cent of such schools, Siang district
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is closely followed by the districts of Hanuman Garh in
Rajasthan, Tungsang in Nagaland, Kurung Kumey in
Arunachal Pradesh. The district with the highest per
cent of schools with all-weather roads is in Barnala
Sangrur, Bathinda, Jalandhar, and Mansa in Punjab,
Dhubri, Goalparain Assam.

For infrastructural facilities Index, the
outcome reveals that the districts like Kurung Kumey,
West Siang in Arunachal Pradesh, Lawngtlai, Lunglei
in Mizoram, Doda, Ramban in Jammu and Kashmir,
West Khasi Hills, Jayantia Hills in Meghalaya, Munger
in Bihar recorded the lowest Index values. Among the
districts having high index values are Barnala,

Jalandhar, Bathinda, Taran Taran, Mansa, and
Amritsar, in Punjab, Uttara Kannada, Tumkur,
Madhugiri, and Chamarajanagara in Karnataka

Panipatin Harayana, Central Delhi In Delhi.

As far as the state scenario is considered for
this particular index value, it is clear that in general all
the states and UTs have fared well. the national
average is above 75. The state of Punjab tops the
table with having values of more than 100. This value
is possible since most of the schools have more than
one connecting road and computing this information
generally results in such exorbitant value. Daman Diu,
Goa, and Guijarat respectively hold the second, third,
and fourth positions.

The mean for the quality of infrastructure
was 75.74 per cent and the standard deviation for
quality of infrastructure was found to be 14.31 per
cent. Similar to other indicators and theirindex values,
low standard deviation indicates less concentration
and less variation. Most of the states and UTs have
values statistically more near to the mean or national
value in terms of the infrastructural facilities at the
primary schools in the country.

Education Gini:

The educational Gini calculated is
presented in table no. 1, fourth column. It clearly
shows the levels of inequality among the states and
the Union Territories in India. The higher the Gini
Value greater is the inequality. The highest Gini value
i.e., 0.70is in Rajasthan followed by Bihar. The lowest
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Gini value is in West Bengal. With a closer look, one
can find out that the states having greater inequalities
in terms of quality of primary education also fared low
on the individual indicators for assessing the quality of
education. The widespread inequality within the
states and interstate has a plethora of probable
factors. The significance of the finding lies in the fact
that it succinctly brought severe chinks and loopholes
in elementary education in the country. The study
assessing the quality of education at the foundation of
the whole educational system measured through
three essential parameters exposes a deplorable
situation prevailing across the states. Further, the
intrastate inequality highlights the regional disparities
within the states that otherwise rank high in the overall
quality index. Regional disparity within a state has
dynamics that require an incisive and holistic
approach to genuinely address the problem.

Observation and Suggestions:

The paper looks into the various aspects of
elementary education at the district level by preparing
the indexed values for three essential components of
primary education related to the infrastructure,
Students, and the Teachers. Values of sub-indicators
under separate parameters are statistically clubbed
together to get respective index values. The exercise
is done to rank the districts based on the quality of
education atthe primary level.

The outcome reflected in table no. 1,
indicates the highest and lowest index values for the
selected parameters to assess the quality of
education across the 644 districts of the country. The
top three states that fared well or have Index Value
more than the national average in terms of the quality
of students are from the North East. It's a pointer that
the demographically large Indian States like Uttar
Pradesh, Bihar, Rajasthan, Madhya Pradesh, etc, are
among the laggards, for none of the districts of these
states have values higher than the national average.
High enrolment rates and favourable Gender Parity
Index (GPI) among the districts ofNorth—Eastern
states, open a new vista of possibilities to uplift the
standard of Primary Education in particular and
overall education in general. It has been observed
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that states with better district-level index values tend
to find a place among the top performers.

The Study successfully presents a vivid
picture of the overall quality of education at the district
level, across the states and Union Territories. It is
noted that as far as the Infrastructural Facilities are
concerned there are around 25 districts with values
equal to the national average i.e. 75.75, about 292
districts below the national average, and 320 districts
were above the national average. In the inquiry to find
out the quality of students, it is observed that about 35
districts are in the line with the national average which
is 50.2, around 302 districts below the national
average, 300 districts had index value more than that
of the national average. Another important domain
namely the Teachers' quality index value shows that
only 33 districts have values at par, 288 districts
below, and the remaining 312 districts have values
above the national average. The district-wise analysis
elaborated and highlighted the wide disparity
prevailing among the geographic regions in general
and the states in particular. The overall picture is a
mixed bag. The states having high index values
present silver linings, whereas the populous states in
the northern and the eastern part of the country are
the cause of concern.

The state of West Bengal concerning some
of the sub-indicators has displayed high index values
in comparison with states of its size. As per the third
parameter, the districts of Punjab and southern states
did well. The North Eastern States in general and
Arunachal Pradesh, in particular, are among the low-
performing states. The present study with its
limitations brings forth a pan-India picture in terms of
important parameters essential to assess the quality
of education at the primary level. The intrastate
picture is highlighted through the Education Gini
value. The state of Rajasthan has the highest level of
inequality and disparity whereas West Bengal has a
relatively better regional balance among the primary
schools and institutions. All the NE states have a very
high level of disparity implying disadvantages for
geographical remote areas. The inaccessibility and
general lack of penetration of public policies in the
nook and corner of the state have a strong bearing on

such findings. The populous states of North and
Central India have moderate Education Gini values
that suggest widespread inequalities and prevailing
ubiquitous deplorable conditions of primary education
across the state. Such conditions are reflections of
large-scale system failure and warrant serious
remedial measures.

Smaller states like Puducherry and
Lakshadweep UT with high quality of education and
low regional disparities set examples before the
others.

Importantly, the Gini values for non-
performing states are also high indicating widespread
intrastate and inter-district inequalities. A lot needs to
be done to uplift the condition of Primary education in
the country. A strong foundation supports a strong
structure. The whole of the Indian education system
needs a revamp and more so in the case of the
Primary/elementary education system. The goals of
the Universalisation of Elementary education are
incomplete without adding a dimension of universal
yet quality education. The study with all its limitations
hopes to add to the vigour in putting extra effort to
better the educational indicators in the lagging areas.

The analysis has two significant implications
which need immediate consideration. The better
index values for few districts in the NE Indian states in
terms of students' quality bring a glimmer of hope.
High enrolment rates along with favourable GPI are
indicative of a decent level of awareness for education
in society. The sense of alienation and psychological
distance from mainland India can be mitigated once
the education right from the primary level is taken
good care of. The bad quality of teachers and
subsequent substandard teaching have the potential
of spiralling negative impact with snowballing effect. It
is observed that quite a few districts have above
national average values in terms of teachers, such
districts can be taken as resource-rich regions, and
surplus (whatsoever) be transferred to resource
deficit districts to minimise the inequalities. The all-
India level quality of education at the primary level
reflected as the national average is deplorable. States
with index values below the national average present
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avery gloomy situation and a matter of grave concern.
The need of the hour today is concerted efforts from
all the stakeholders and if required the private players
should also be roped in, to immediately address the
plight of primary education in India.
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Some Socio-Economic Implications of Covid-19 in Garhwal Himalaya
Inter-District Geographical Analysis

Rajesh Bhatt and M.S. Negi

ABSTRACT

The impact of pandemic in terms of facilities show significant variation with reference to the population densities,
community structure, social set up, rural-urban structure of countries, states and regions. At the same time observation of
covid protocols has been critical. The strength and reliability of local health system has played a significant role. Present paper
has taken up preliminary investigation during lock down in the regional background of high mountains environment of Western
Uttarakhand State. There are significant inter district rural-urban variation with reference to activity pattern during home
confinement. Seventy percent rural population of Garhwal Himalaya distributed into small size of a scattered settlement
served a natural shock absorber in the spread of pandemic in this region.

Keywords : Pandemic, Migration, Rural-Urban.

Introduction

This study deals with the affects of covid-19
after the pronouncement of nationwide lockdown in
the country. Total physical disconnect of people with
the neighbour's resulted in total confinement within
the residential premises. Even within the family if a
member suffered undefined sickness or it was
isolation because there was panic due to insecurity,
selfishness, and fearfulness within the family. This
study has been conducted in the regional background
of Garhwal Himalaya, i.e.; Western Uttarakhand on
the district level information. Garhwal Himalaya
region has high mountain geographical environment
with the altitudinal range of 300 to 7,817 meters. The
mountain region of Garhwal is divided into Great
Himalaya (Uttarkashi and Chamoli district), Inner
Lesser Himalaya (Rudraprayag and Tehri Garhwal),
Outer Lesser Himalaya (Pauri Garhwal and
Dehradun), while Haridwar district present foothill
plain and gangatic plain. According to census 2011,
Garhwal has total population of 58.6 lakh and 30.8%
of it is associated with urban areas. Only Dehradun

and Haridwar districts have share of urban population
above 35% while Tehri Garhwal, Rudraprayag and
Uttarkashi have urban population below 12%.

The table shows the total cases, recoveries,
deaths as of september 2021 in Garhwal Himalaya
and the total population of different districts according
to 2011 census.

Covid-19 has infected countries and regions
without any discrimination. No government was
prepared to handle this unexpected, unconceived,
unpredicted, undefined highly infectious virus
communicating through personal contacts. It has
been spreading with a terrific force and become a
major threat for humanity and shattered the society.
Government had no option but to impose sudden
lockdown. In this period, people used various home
remedies to boost theirimmunity and under take each
steps to secure their life. Present investigation is
limited to inter-districts and Rural Urban responses of
respondents on the adjustment mechanism during
this period.
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Table 01 : Impact of Covid-19 in Garhwal Himalaya.

Districts Total Cases Recoveries Deaths Total population Per cent
Cases
Uttarkashi 12,463 12,032 74 3,30,086 3.8
Chamoli 12,138 11,826 62 3,91,605 3.1
Rudraprayag 8,736 8,457 106 2,42.285 3.6
Tehri 15,818 14,816 107 6,18,931 2.6
Garhwal
Pauri 17,539 16,512 313 6,87,271 2.6
Garhwal
Dehradun 1,11,931 1,07,654 3,511 1,696,694 6.6
Haridwar 91,389 50,008 1,004 1,890,422 4.8
Total 2,70,014 2,21,305 5,177 5,857,294 4.6

Source: health.uk.gov.in & Census 2011

Data Base and Methodology

Present Study is based on Primary and
Secondary sources. Primary data has been collected
through the well structured questionnaire through
Google form as per the restrictions imposed during
the pandemic and followed the standard operating
procedure (SOP's) of Government. We collected
1,017 samples from the different districts of Garhwal
Himalaya through Post Graduate students of
Geography Department during June 2021.

Objectives of The Study

1. To analyse the impact of covid-19 on the rural
and urban population of Garhwal Himalaya.

2. To analyse the adjustment pattern of individual's
activity during home confinement.

3. Toanalyse the inter district / rural - urban pattern
of migration due to covid-19 during this period.

Result and Discussion

Covid 19 has created unexpected
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challenges before the government of nations as it
appeared suddenly with terrific force. India being a
most populous country left with no option but to
impose lockdown throughout the country with no prior
indications. People were forced to stay at home while
the migrants working all over the country are
encountered with far greater challenges, some
returned to their native areas with adverse effects of
covid-19. This sudden change in the way of life
brought multi-dimensional affects on the behaviour of
people. For some people, the economic aspect was
far challenging while for the others, psychological
adjustment during this period was critical. People
were forced to adopt engagement pattern to make the
life comfortable. Present paper deals with the varied
pattern of patients and survival during this critical
period of uncertainty and chaos. Results of
respondents from Garhwal region are being
presented in brief. Problem of rural and urban areas
are quite different with regard to the management of
covid-19 stress. In rural areas, lockdown did not
impact their occupation and the fear of infection was
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much less.
Population Affected by Covid-19

This period of pandemic affected different
age groups but the most affected were the young
male population who came under the impact of Covid
19. Responses from different districts were recorded
and analysed. Affected young population from the
rural areas accounts for 61% total responses. The
highest participation was reported from the district
Pauri Garhwal 53% followed by Dehradun 47%
whereas districts Haridwar and Rudraprayag show
the figures of 34-41% Respectively. Chamoli district
has 44% young affected population and the
participation from Tehri Garhwal was reported as
45%. The lowest was reported from the district
Uttarkashi 33%. Female and older population were
also affected (Fig. 01).

The highest share of respondents toward
older population can be seen from Rudraprayag 21%
followed by the district Dehradun 20% whereas the
districts Haridwar and Uttarkashi show 16-17%
participation. The district Chamoli had 13%
responses and Tehri only (9%) while the lowest was
reported from Pauri Garhwal 4%. Female Population
highest share was reported from Haridwar 18%
followed by the district Uttarkashi 17% whereas the
districts Chamoli and Dehradun show similar figure of
13% . Tehri and Rudraprayag also show the equal
participation 11%. The least responses toward
female population were reported from Pauri Garhwal
district 12%. In Urban areas of Uttarkashi district
affected young population was 100% followed by the
district Pauri Garhwal 58% whereas district Tehri and
Haridwar show the similar figure of 47%. Similarly
districts Dehradun and Rudraprayag also show the
similar figures 50% whereas in Chamoli the affected
young people were 46%.

Older and the Female population was least
affected. The highest responses for the older
population was reported from Dehradun district 17%
followed by Haridwar 16%, Chamoli 15% while in the

districts Tehri, Rudraprayag and Pauri older
population was less affected with figures 7-8-3%.
Lowest was reported from Pauri Garhwal 3%. The
highest affected female population region was
Rudraprayag 17% followed by Tehri Garhwal 13%
whereas districts Chamoli and Dehradun contributed
8% responses. Similarly districts Haridwar and Pauri
Garhwal reported equal figures, i.e; 11%. The lowest
affected region remained Uttarkashi district.

Activity Pattern at Home During Lockdown

In the rural areas of Garhwal, respondents
continue to maintain their 67% engagement in
miscellaneous activities as per their earlier routine
because it was necessary to run the agrarian eco-
system of these areas. Most of the requirements were
fulfilled in their neighbourhood. Different districts of
Garhwal present varied participation in
miscellaneous activities. Pauri Garhwal district with
66% participation where the impact of rural out
migration and underdevelopment is high.
Rudraprayag and Chamoli district having almost
similar geographical environment show significant
variation in this activity Chamoli district has 49%
participation against 56% of Rudraprayag district
which clearly shows the variation in basic
employment pattern. It shows that these figures are
inversely related to urbanisation and non agricultural
occupation. Lowest participation is reported in work
from home and the figures appeared to be possibly
related with the level of urbanization. Dehradun and
Haridwar district maintain identical 13% participation
in these activities while Tehri 5% and Pauri (48%)
present the lowest level. Higher participation is
recorded from Uttarkashi 17% in this activity required
further investigation. Domestic work could be
regarded as a common feature for all areas but it is
surprising to know that Pauri Garhwal district carry
the lowest percentage of 6% against 38% of Tehri
Garhwal district there is a close correspondence
between Chamoli 27% and Rudraprayag district
25%. These variations in correspondence to the
status of their agricultural economy Pauri Garhwal
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district with high level of migration finds least
domestic work. In absence of social contacts and
physical confinement to their home, electronic
devices have served a great deal in the means of
entertainment and maintain social contacts. Highest
participation is reported from Uttarkashi 33% while
Haridwar, Dehradun, Pauri Garhwal district have
almost identical 20-22%. Higher figures of Uttarkashi
district may be the outcome of the inaccessibility in its
higher upper region.

Miscellaneous activities in the urban areas
of Garhwal Himalaya accounts for 47% of
respondents. Uttarkashi district find its 100%
participation in this activity district like Chamoli and
Tehri Garhwal have 50-55% engagement in these
activities followed by Haridwar 65%. Respondents
from Dehradun and Pauri Garhwal contributed the
lowest participation (42-45%). The respondents from
Rudraprayag district was seen in the domestic work
with highest participation of 33% whereas Dehradun,
Tehri Garhwal and Chamoli have almost similar
participation of 8-10%. On the other hand, Pauri
Garhwal and Haridwar district show relative higher
participation of 15-16%. In the urban areas work from
home related stress can be seen from each district
except Uttarkashi. District Chamoli (23%) shows the
highest participation whereas the district like Tehri,
Dehradun and Rudraprayag show the house related
stress between 15-18%. The lowest participation of
Haridwar owes to its sound agricultural economy.
Due to lockdown most of the people were at home
and spent time in using mobile and Ramayana,
Mahabharat serial on TV. Higher participation can be
seen from the district Rudraprayag 50% followed by
the Dehradun 33%. The respondents from Pauri
Garhwal show the participation of 26% while other
district like Chamoli, Tehri Garhwal, Haridwar show
lesser (15-19%) participation.

Task Accomplished by Return Migrants

Return migrants in the rural areas accounts
for 58% of People from different districts were forced
to shift into the new work for their survival during this
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period of pandemic. In the rural areas very few
respondents reported the change of work done to lack
of opportunity.

Respondents from district Chamoli have
highest 11% participation to settle themselves into the
new work, the remaining districts Rudraprayag, Tehri,
Dehradun and Haridwar show only 5-9%
participation. Returned migrants in Dehradun district
attributed highest 53% share in social work.
Participation in social work can also be seen from
Chamoli (43%) and it is followed by Uttarkashi,
Rudraprayag and Haridwar districts (32-33%) in
close correspondence. Returned migrants in
Rudraprayag district contributed to 26% in house
repair work followed by Tehri and Haridwar (22%)
while Dehradun and Pauri district, show similar 13%
figures whereas in Uttarkashi and Chamoli district
show moderate participation. Returned migrants in
urban areas accounts for 48%. In urban areas the
highest participation toward settling themselves into
new work can be seen from the district Uttarkashi.
People from all the districts of Garhwal tried
something new to survive in this critical period.
District Rudraprayag, Dehradun and Chamoli show
the similar figures of 8% whereas Tehri Garhwal show
the participation of 18% respondents while in district
Pauri 9% participation can be seen. The lowest
participation toward finding new work was reported
from Haridwar 5%. people from the urban areas also
tried to engage themselves in social as well as in
house repair work. The participation from different
districts can be seen. The highest responses toward
social work was reported from Pauri Garhwal 34%
followed by other districts and Lowest from the district
Tehri and Uttarkashi whereas in house repair work
highest participation can be seen from Tehri Garhwal
46% followed by the other districts and lowest
responses were reported from the district Uttarkashi .

Migration of Family Member During Pandemic

Huge number of people migrated in this
period. Workless living in rented accommodation
migrated to their native places. About 68%
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respondets reported continued to their original place
and hadn't migrated. District Chamoli has (83%)
participation followed by the district Tehri (81%) and
Rudraprayag (74%). District Dehradun show 71%
participation of respondents whereas from Haridwar
and Pauri Garhwal it was recorded as 65-58%. The
lowest was recorded from the district Uttarkashi 50%.
One reason behind these huge figures can be the
satisfaction of their place. Potential Migration was
reported highest from the district Uttarkashi 16%
followed by the district Haridwar 8%, Dehradun 6%
whereas the districts Chamoli and Tehri Garhwal
reported equal participation of 4% and district Pauri
only (2%). The lowest participation of respondents
was reported from Rudraprayag 1%. Returned
Migrants in rural areas had highest share of 33% was
reported from Pauri Garhwal followed by the district
Uttarkashi (17%), Haridwar (16%), Rudraprayag
(15%) and Tehri Garhwal show (10%) participation
and Chamolireported only 4%. (Fig. 04).

The lowest was reported from the district
Dehradun. Respondents for out migration was
reported highest from the district Dehradun 23%
followed by the district Uttarkashi 17%, Haridwar
11%, Rudraprayag 10% whereas districts Chamoli
and Pauri Garhwal reported 7-9% participation . The
lowest figures reported from the district Tehri Garhwal
(5%) (Fig. 04). Similar responses were also recorded
from the urban areas where 57% respondets
continued at home. The highest figures were
recorded from the district Uttarkashi (100%) followed
by the districts Dehradun (79%), Tehri Garhwal (73%)
, Haridwar (63%), Pauri Garhwal (57%) and
Rudraprayag (50%) districts. Potential Migration from
district Tehri Garhwal (18%) was followed by the
district Rudraprayag (17%) and Chamoli 12%
whereas districts Pauri and Haridwar reported only 6-
5%.The highest returned migrants in the Urban areas
were reported from the district Chamoli (31%)
followed by the district Pauri Garhwal (23%) whereas
the district Rudraprayag, Haridwar and Dehradun
show equal participation of 21%. The participants
also responded with out-migration and the highest

were reported from Chamoli 19% followed by
Rudraprayag, Pauri Garhwal, Haridwar and Tehri
Garhwal between 9—12% migration.

CONCLUSION

The vulnerability of covid-19 appears to
show universal pattern without reference to the
geographic environment or the development status of
an area. In the first wave of pandemic, the young
population has been the victim of pandemic in all over
world. India and Garhwal region has the greater
impact of covid on Young and Inter District variations
are insignificant. Pauri Garhwal and Dehradun district
show highest (53-47%) while Uttarkashi and
Haridwar represent lowest figures. Similarly old
people and female were least affected. Economic
impact of covid-19 on the population of Garhwal
Himalaya was comparatively less as majority of
respondents had secured income. Garhwal Himalaya
is also noted for rural out migration and different
districts maintained their share of in migrants as per
their trend of out migration. Pauri Garhwal district
show 33% of such migration in rural population while
the Urban population show only 18-23%. This period
of pandemic had brought a Iot of changes in the life of
people from Garhwal Himalaya and across the
country. It is apparent that people living in the urban
areas were left with no option but confined to their
house premises but the people who were living in the
rural areas were busy with the normal routine of
agrarian schedule and felt less stress during this
period. This study also shows that in the urban areas
27% people have started adjusting themselves in
work from home, but in the rural areas only 7.5 %
people did so. This clearly shows that if the pandemic
had gone worst on the people living in urban areas
have to face a lot of problems to adjust with their
servings. The study also shows that female and old
population were affected to a lesser degree
compared to the young male population. Study also
shows that 74.9 percent people were confined to the
place during the pandemic in Garhwal Himalaya. The
Analysis of data received from 1017 respondents
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reveal that spatial behaviour of various components
of study show positive and negative relationship with
the distribution of basic resources (agricultural
economy), phase of secondary and tertiary activities,
pattern of out migration and urbanisation.
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THROUGH SRTM AND TOPOSHEET DATA
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ABSTRACT

In the present study use DEM generated from Toposheet (20m) and SRTM (90m) data to compare the quality
between them. Arc GIS software is used for thematic mapping and layer generation. Morphometric analysis and student 't' test
has done through Microsoft excel. Bivariate statistical method is used for solving the student 't'test. The coarse
resolution SRTM data do not reflect minor variations in the relief, whereas toposheet generated DEMs show more details.
Finer resolution data would have captured the true landscape process in the study area. Higher fractal values and significant at
95 per cent confident level shows that variations are significant. Higher variability in Fractal Dimension suggest that, there are
different landform units in watershed area, SRTM data will not do justice to all the units, hence a higher resolution toposheet

datais more desirable.
Key Words : DEM, Resolution, SRTM, Toposheet.

Introduction

A landform is a natural physical feature on
the earth's surface having a shape at a given scale,
characteristic and formed by natural processes. It is
the basis for all the earth surface processes and
important for planning of geology, hydrology,
agriculture, ecology, climatology, geomorphology and
others. (Andy Jarvis, 2004) Automatic extraction of
topographic parameters based on digital elevation
models (DEM) and GIS are increasingly being used in
the geomorphological and hydrologic research
covering a wide range of scales, from global to local
(Florinsky, 1998, Toutin 2001, Gerstenecker, et al,
2005, Demirkesen 2008, Klingseisen, et al, 2008).
Several primary terrain feature derived from a DEM
are an essential condition for the structure of channel
networks. These include the curvature, slope and flow
net determination. Slope is generally computed from
the drop in elevation between a cell and the lowest
along with its eight adjoining cells. (Khan, etal, 2014.)

Natural River patterns develop in response
to the increasing effects of the upper catchment area,
topographic slope and the permeability of the surface

materials (Montgomery, D.R., 1988, Horton, R.E.,
1945) many of researchers are used Digital elevation
model for morphometric analysis as well as terrain
analysis. During the last two decades the availability
of DEM/DTM data has been continuously growing,
data accuracy has improved, and additional
algorithms have been developed and implemented
through the industry standard and stand-alone GIS
software programmers (Florinsky, 1998, Kamp, et al,
2005). SRTM DEM contains more information as
compared to the DEM derived from the 1:50,000
topographic map, it cannot directly used for the
extracting of channel network than it was used as an
outside features. This was done to overcome the
problems arising out of the mismatch between
drainage lines derived from the SRTM DEM and the
channel network on the topographic map. (Jarvis, et
al, 2004) Most DEM have the generalization of land
surface. Built into them if this generalization is within
the spatial range of the processes that are operating
in the landscape of interest there is no problem. If the
generalization is greater than the resolution of the
landscape processes any result obtained from DEM
to be treated with caution (Pain, 2005).
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In the present study,

DEM from
topographical contours of 20m interval and SRTM
image of 90 m resolution were used for deriving the
morphometric parameters and for the landform
characterization of a region, forming a part of the
Western Deccan Traps, India. The emphasis of this

7o

The Study Area

The area which is selected for the study is
the Pravara River Basin. This is located in the state of
Maharashtra, Ahmednagar district, and tehsil of
Akole, Sangmner, Rahuri, Shrirampur, Nevasa, and
Shevgoan. The location map shown in the figure (01).

investigation is placed on the comparison of the

terrain derivatives from contour DEM and SRTM
DEM to assess the utility of both in the landform

studied of varying scales.
Aims and objectives

The main objective of the present study is to
compare the changes in morphometric and basin
parameters with respect to the DEM extracted from
toposheet and SRTM data. That comparision also
is fractal

proved by statistical method which

dimension.

Pravarariver is the tributary of the Godavari
River. The Pravara river rises in the eastern slope of
the Sahayadris between Kulang and Ratangad, the
height of 1,468 meter ASL. The total catchment of the
basin area is about 2,653 sq.km. About 12 miles after
rising it falls down in rocky parts up to 200ft. deep, and
then widening for thirteen kilometer through deep
narrow gorge, which is wider valley at the east and
bellow the central plateau at which village Rajur is
located. Total length of the Pravara River is 193.12
Km. (120miles).

Location Map of Project Arvea
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Methodology

To carry out the objectives in this project
work the following methodology has been adopted.

« Obtaining the topographical map 1:50000 scale
of the study area from Survey of India (SOI)
(Toposheet surveyed in 1968-70) and also
downloading of SRTM 90m (Satellite data taken
in 2008) resolution data.

< Digitization of the Toposheet with necessary
layers of contour, river & spot heights. Extraction
of the interested area from SRTM Data.

< Morphometric & basin parametric analysis by the
ARC GIS 9.3 software.

% Graphical comparison of the data and calculation
of Fractal Dimensions for both the data.

®,
o

Statistical tests apply to see the accuracy of the data.

Toposheet Data

Digitization of Laver contour.
River & Spot height

Make Topology of Data

Make Ordering of stream by
manually & made shape file for
each order with colour

3

Using counter and spot height
made DEM

Methodology

SRTM Data

£

Downlead SRTM data by glef
website

Extract SRTM data by mask fill error
trom SRTM data

Made flow direction, Accumulation,
Basm, Stream ordering using arc hydro
extension tool.

Count all order of SRTM & made separate
shape file with colour

Made SRTM DEM !

Draw two long and six cross i
profile Toposheet as wellas p———————————— :
SRITM data

Comparision of all result
getting through Toposheet &
SRTM data

Fig. 02

In the period of 1960 to 70 there was not
available the data like SRTM, Cartosat and other
satellite data, therefor | used Toposheet data at 20m
contour interval and SRTM data at 90m resolution
because before 2010 there was not accessible any

free satellite data for grater resolution than SRTM 90m.
Digital Elevation Model

Geo-spatial information describing the
elevation of the land surface above a common datum
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plane is defined as DEM. Digital terrain models
represent segments of spatial data bases related to
terrain features and landforms, and offer the most
common method for extracting vital topographic
information (Desmet and Govers 1995, Kamp, et al.
2005, Singh, et al, 2007). The DEM exacted from
SRTM poses the problem of less information contains
whereas area is flat. This was experienced by using
SRTM (Shuttle Radar Topography Mission) DEM of
the study area as an external drift to generate the final

digital elevation model for the region.(Journel, A.G
1978)In this study DEM models were generate for
both Toposheet & SRTM data. It represent visual
difference of both data types.

Morphometric Parameters of The Basin Area

Morphometric parameters are measured
from drainage map generated from Toposheet and
SRTM Data. These drainage map are shown in figure
03.
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Table 01 : Drainage Basin and Network Morphometry.

Parameters Toposheet data SRTM data
Linear Aspect

Stream Order 7 6

Total Stream Length 3476167.4011010 m. | 1099439.839 m.
Length of Main Stream 193.12 km 178.09 km
Stream Length Ratio 5.61 5.13
Bifurcation Ratio 4.605 5.807
Aerial Aspect

Drainage Density 1.31 km/km? 0.41 km/km®
Stream Frequency 2.59km/ km” 0.99 km/Km”
Relief Aspect

Relative Relief 1160m 1033 m
Relief Ratio 0.006 0.0053

Slope 0.0035 0.0031

Source: Morphometric Analysis done by DEM generated from Toposheet (1968-70) and SRTM (2008) Data.

Linear aspect

Computation of the linear aspects such as
stream number, stream order for various orders,
stream lengths for various stream orders, bifurcation
ratio, and length ratio are described below. All these
parameters are shownin table 01).

Stream Number (Nu)

It is the total number of streams gradually
decreases as the stream order increases. Using Arc
GIS, the number of streams of each order and the
total numbers of streams were computed.

Stream Order

The disparity in order and size of the
tributary basins are largely due to physiographic and
structural conditions of the region. By applying of this
ordering procedure using GIS shows that the
drainage network of the study area is in the Toposheet
data get the 7th order of the stream and 6th orders by
the SRTM data. It means some streams are not

showninthe SRTM data.
Stream Length (Lu)

Length of the stream is different for the
different order of the stream as well as toposheet and
SRTM data also. Total stream length of all the orders
of the streams indicated by toposheet data is
3476167.4 m. (3,476.16 km.) and 1099439.83m.
(1,099.43 km) by SRTM. 198.12 km is the length of
the main stream in the toposheet data and 178.14 km.
forthe SRTM data.

Length Ratio (RL)

Thelength ratio (RL) is defined as the ratio of
mean stream length (Lu) of segment of order ( u), to
mean stream segment length (Lu-1) of the next lower
order u-1.leangth ratio for the toposheet data is 5.62,
and for the SRTM data is 5.13.The RL has an
important relationship with the surface flow discharge
and erosional stage of the basin (Sreedevi, et al,
2005).
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Bifurcation Ratio (Rb)

The term ‘'bifurcation ratio' (Rb) was
introduced by Horton (1932) to express the ratio of the
number of streams of any given order to the number in
the next lower order. According to Strahler (1964), the
ratio of number of streams of a given order (Nu) to the
number of segments of the higher order (Nu+1) is
termed as the Rb. Bifurcation ratio calculated for the
toposheet data is 4.605 and 5.807for the SRTM data.
Bifurcation ratio of the toposheet data is between 3 to
5 and it indicates geological and structural control in
the basin of the study area (Sreedevi, et al, 2005). But
bifurcation ratio of the SRTM data is more than the 5 it
indicates that there is geological and structural control
in the basin area and it shows the mature topography
ofthe basin area (Sreedevi, et al, 2005).

Fractal Dimension Analysis

Linear Fractal dimension for the rivers &
sample gullies were calculated by employing Divider
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FROFILE MAP OF DEGITAL ELEVATION MOD E, DF
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SRTMDATA
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Relation (Laverty 1987). The value of D ranges
between 1 (almost straight) to 2 (nearly filling the
plane). Statistically self-similar line reveals a constant
value of D over a range of scales (Mandelbrot ,1967).
The D value of the curve is estimated by measuring
the length of curve using various step size increases.
D can be calculated by the following equations :

LOGL=k+blogd

D=1-b
Where 'L'is the length of curve, 'd'is the step size, bis
the slope of the regression and K is the constant.
From the above equations D is the function of the
regression slope B. Steeper the negative slope (b is
negative values ), the higher is the Fractal Dimension.
This technique was applied to the longitudinal and
cross two profiles (profile shown in following figure 04
which are drown on the DEM map of Toposheet and
SRTM data in which results are presented in the table
02.
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Table 02 : Fractal Dimension Value for Both Toposheet & SRTM Data. Comparison Between Fractal

Dimensional Value of Toposheet and SRTM Data.

Profile number Fractal dimension value | Fractal dimension value

for Toposheet data for SRTM data

Cross Profile 1 1.04 1.032

Cross Profile 2 1.148 1.113

Cross Profile 3 1.119 1.013

Cross Profile 4 1.096 1.082

Cross Profile 5 1.043 1.035

Cross Profile 6 1.031 1.031

Cross Profile 7 1.055 1.002

Source : Cross Profile Drawn by Toposheet (1968-70) & SRTM DEM (2008.)

Above table show the fractal dimension for
both Toposheet and SRTM data. These value are
getting from the Cross profile which are drown on the
DEM map of Toposheet as well as SRTM data. This
DEM maps give the variation in elevation in both the
data. Above values are clearly show that the
difference between the fractal dimension values.

The fractal dimension values of Toposheet
data are higher than the SRTM data. Only the sixth
value of the Fractal Dimension is same for both the
data, because of in the actual field of the basin area
there is not that much variation in the landform and
surface elevation also not variation both DEM maps.

Significant Test

Fractal dimension value are gives variation
but there is not support that's why there should need to
apply the some statistics technique to prove the
significant difference in both SRTM and Toposheet
data. For this testing chose the “Student 't' test’
(Statistical technique).by this testing get the values are:

Table 03 : Calculated and Table Value of 't' Test.

2.25
1.94

Value of ‘t’
Table value

Source : Fractal Dimension Value Taken From Cross Profile for
Both Toposheet and SRTM DEM (Value Used From Table 02).

Value of the 't'is more than the table value at
thelevel of 0.05. It means, at the 95% confidence level
we can say that, significant difference in the data
reflectance in the Toposheet and SRTM data.

Major Findings

» Toposheet data is useful for the study of the
drainage as well as Morphometric study of the
basin area. This holds true for the present area

» Toposheet data gives the ordering up to 7th
stream order while SRTM data gives the ordering
up to the 6th order.

»  Bifurcation ratio from SRTM data is greater than
that of toposheet data indicating highly structural
& geological control.

» Length of the main stream in the toposheet data
is 193 km. and this length given by the SRTM
datais 178 km. Total length of the toposheet data
is 3476167.4 m. itis much more then SRTM data.
Itis 1099439.8 m.

» Toposheet shows more Drainage density &
Stream frequency.

» According to basin parameter, Toposheet shows
minor details and gives greater results compare
to SRTMdata
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» Fractal dimension values calculated from super
impose profile of DEM are greater in Toposheet
data.

»  The result from student 't' is more significant for
Toposheet than SRTM data, at 95% significant
level.

Conclusion

Present research paper compare Toposheet
20m contour interval and SRTM 90m resolution data.
The result revels that Toposheet data gives better
results than SRTM. Morphometric analysis shows
clear difference in resolution of both data in this
analysis also shows toposheet gives high clarity than
SRTM. DEM extracted from Toposheet and SRTM
which are used for formation of drainage map and
drawing the cross sections which are used for fractal
dimension analysis. Value of fractal dimension also
shows toposheet data is gives greater result than
SRTM data. Students 't' test is also significant at 95
per cent level which proves that toposheet data is
better than SRTM data.
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Role of Panchayati Raj: Structure, Functions and its
Different Schemes in Uttarakhand

Reenu Rani Mishra

ABSTRACT

Country's each village had a Panchayat that is having responsibilities to solve the local problems in that particular
village. The 73rd Constitutional Amendment Act 1992, envisages a 3-tier Panchayati Raj System comprising Zilla Parishad or
District Panchayat at district level, Block Panchayat at intermediate level and Gram Panchayat at the village level. For
facilitating the states are believed to decentralize 29 functions to Panchayats and also make funds available for doing these
functions. The government in all matters of rural development, it is the root of Panchayati Raj Systems. It encouraged full
development in rural areas Panchayati Raj institutions are envisioned to function as gross root governing institutes not only as
executing agency, as approximately 3/4th Uttarakhand population belongs to the rural areas so it is necessary to increase
people participation in the rural development process. The centre of delivering different central government and the state
government schemes is Panchayati Raj Institutions. In recent years they have been giving greater role in implementing and

monitoring these schemes.

Keywords : Rural Development, Gram Panchayats, Functions, Structure, Different Schemes.

Introduction

Development is not a mechanical or
technological change. The people development
needs that people must be aware of their surrounding
so as to understand their problem, identifying the
opportunities available for a better life. The
government in all matters of rural development, it is
the root of Panchayati Raj Systems. In India, the local
government's long tradition is as old greater than
4000years. Till the Britishraj's advent, in the medieval
and ancient, there has been various political changes
as well as disturbances in this institution. In India, the
Panchayati raj history can be categorized in following
periods from analytical viewpoint:

Vedic Era, Epic Era, Ancient Period,
Medieval Period, British Period and Post-
Independence Period

Country's each village had a 'Pancha
Panchchasvanusthitah' Panchayat that is having

responsibilities to solve the local problems in that
particular village.

In Vedic Era, the word Panchayat Raj has
reference to the Gram Sanghasor Ruler
Communities' existence. The Panchayati Raj
institution is as old as that of civilization of India.

In Epic era, the "Ramayana" study shows
that there were 2 parts of administration was — "Pur"
as well as "Janpad" or "city and village" "Gram, Maha
Gram" as well as "Ghos" are maintained in the
Ramayana.

In Ancient period, Kautilaya's Arthashastra'
provides village administration's system's
comprehensive account that exists at that time. In
Chandra Gupta Maurya's era, they adopted policies
related to the decentralization of power. The
Governance's smallest unit is considered as the
village. In Gupta period, the councils of village
observed to be involved with regular bodies. In

Dr. Reenu Rani Mishra, Associate Professor, Department of Economics, S.B.S. Government (P.G) College, Rudrapur
(Udham Singh Nagar), Uttarakhand, 263153, Email id:reenureenu311@gmail.com
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Central India, they were referred as 'Panchamandals’
as well as' Gramrajanapadas'in Bihar.(Jain,1997)

In Medieval and Mughal period village
bodies were the pivot of administration. In smallest
unit, which is a village, is the place wherein Chaukidar
and Lamb order Patwari looked after the
management as well as necessary powers are
possessed by villages so as in their territory they are
regarded as self-governance. The Mughal local
administration system existed over countries.(Singh,
1996).

Initially, the British visited India as traders as
well as their primary focus was with the business as
well as they don't have any interest in development
and governance. In 1726, Bombay and Calcutta
Municipal bodies were established. Further, Calcutta
City Corporation established in 1863. In 1882,
remarkable contributions were made in the local
government's development by Lord Ripon. Also,
provincial governments got some powers after
Government of India Act, 1935. In all province, local
bodies were given more function after the second
World War, also, country's Independence that is till
August 1947, there were no changes in the local self-
government institution's position. Post-
Independence period, the village panchayat
considered as Indian National Movement's part.
Gandhiji had given the idea of 'Gram Swaraj'. Acharya
Vinoba Bhave organized the 'Gram DaanMoment'.
But provision for Panchayats were not included in the
Indian constitution's first draft. Among the country's
pioneer state, one was Rajasthan. In 1953,
Panchayati Raj system was introduced by Rajasthan
with the Rajasthan Panchayat act 1953 enactment.
Further, central government under the Shri Balwant
Ray Mehta's chairmanship appointed an expert
committee.(Ghosh, 1999)

Mehta committee, Rajasthan adopted 3 tier
structures by legislation, known as "Rajasthan
Panchayat Samiti and Zilla Parishad act, 1959."In
1977, Ashok Mehta studied the Panchayati Raj

institutions' role in rural development as well as
appropriate recommendations were provided by him.
For tier structure, at the lower-level Mandal
Panchayat is formed and at the district level a sharp
body is formed for assuming the district government's
role. In 1982, Dr C.H. Hanumantha Rao
recommended that planning's decentralization must
happen. Further, G.V.K Rao committee 1985 advice
on Panchayati Raj institution's organization and
poverty alleviation programes. Because of the
several committees' recommendation, Panchayati
Raj Institution is provided with constitutional status by
the central government as well as 73rd and 74th
constitution amendment act 1993 was passed for
providing Panchayati Raj system's uniformity in India.
(Ashadharah,1999, Baluchamy, 2004)

On 24th April 1993, 73rd Constitutional
Amendment Act was approved as well as it has been
cleared that on these amendments' lines legislative
measures must be taken by the state government.
Similarity 74th Constitutional Amendment was
developed w.r.t. urban local bodies as well as District
Planning committee was constituted at the local level
for planning functions' decentralization. Constitution
Article 243-G is added with a new schedule 11
prescribing 29 sector related to the rural development
that the state government might transfer to
Panchayati Raj Institution. The extent of devaluation
of power and function leaves to the will of the state
legislatures. The provision of the panchayat act came
into force on 24th December 1996 extend panchayats
to the schedule V area of 9 states. The 73rd
constitutional amendment act 1992,envisages a 3-
tier Panchayati Raj system comprising district
panchayat or Zila Parishad at district levels, block
panchayat at intermediate levels and Gram
Panchayats at the village levels. (The Constitutional
AmendmentAct 1992).

Gram Panchayat

A"Gram"as defined under the act is divided
into @ minimum of 5 constituencies and one member
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is chosen from each constituency. The elected
members' bodies are known as gram panchayat.
Gram panchayats' size varies broadly from one state
to another. Gram Panchayat are constituted
considering their income population and area. At the
village level in the panchayat the office of the
chairperson for schedule caste, schedule tribes are
reserved in proportion of their population of the state.

Block Panchayat

This is the second tire of the administration
at the block level. A block has several villages within.
The block panchayat, according to the committee is
an area large enough for functions which the villages
panchayat can not perform and yet small enough to
attract the interest and services of the residents.
Reservation is given for women, scheduled caste and
scheduled tribes. Government appointees the block
development officer. He works as the block leader.
Block panchayat at the tehsil level is considered as a
local government body. This is link between the Gram
Panchayat and Zila Parishad.

ZillaParishad

The Zilla Parishad is at the Panchayat Raj
system's top which is a 3-tier system in India. The Zila
Parishad is an essential link to coordinates and check
the work done by the block panchayat. There exists a
provision for the scheduled tribes caste and
scheduled caste's woman members' special
representation which provides they are not adequate
in normal courses. Reservation for women of general
category has also be done. The chairman of the Zila
Parishad is elected from among its member and state
government transferred him to zila parishad. The
terms of zila parishad is generally 5-year only.
(Mathew, 2000)

Objectives

The study purpose is to analyse the gram
panchayat's role in implementing the various
government development schemes of rural
development. The following are the aims of the study -
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® To study the gram panchayat role in rural
development.

® To know various schemes made by Government
of Uttarakhand for developing its rural areas.

® To identify the obstacles faced by the Gram
Panchayats to implement various schemes.

Functions of Panchayati Raj Institutions:

For facilitating this state are sponsored to
decentralize panchayat's function (29 Subjects as
instructed) as well as also making availability of funds
for performing these according to recommendations
of state finance commission. X| schedule's Article 243
G includes below panchayat activities-

1. Animal husbandry, dairying and poultry 2. Minor
irrigation, water management 3. Land improvement,
land reforms implementation 4. Agriculture involving
agriculture extension 5. Public distribution system 6.
Welfare of the weaker sections and scheduled caste
and scheduled tribes 7. Social welfare 8. Woman and
child development 9. Family welfare 10. Health and
sanitation including hospital primary health 11. Market
and fairs12.Cultural activities 13. Libraries 14. Adults
and non-formal education 15. Technical training and
vocational education 16. Education including primary
and secondary schools 17. Poverty elevation
performance 18. Non-conventional energy sources
19. Rural electrification 20. Roads culverts, bridges,
ferries, waterways 21. Fuel and fodder 22. Drinking
water 23. Rural housing 24. Khadi, village and cottage
industries 25. Small scale industries include food
processing industries 26. Minor forest product 27.
Social forestry and farm forestry 28. Fisheries 29.
Maintenance of the community assets. (Mani, 1996).

Geographical Features of the Study Area

Uttarakhand located in the northern part of
India, its location near the Himalayas is considered to
be of religious significant. On 9th November 2000, it
was carved out of the Uttar Pradesh, becoming India's
27 state. Dehradunis the Uttarakhand's capital.
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Fig. 01 Location Map of Uttarakhand

Table 01: Demographic Indicators of Uttarakhand

Total Population 1,00,86,292
Male Population 51,37,773
Female Population 49.48,519
Population Growth Rate 19.17%
Rural Population 70.25 Lakhs
Urban Population 30.91 Lakhs
Population Density 189 per sq. km
Literacy Rate 79.63%
Sex Ratio 963 females/1000 male
Male Literacy 88.33%
Female Literacy 70.70%

Sources: Census of India, 2011

Introduction of Different Rural
Schemes

Development

The introduction of policy of reservation for
women in Panchayats was an important measure for
improving the condition of women in Uttarakhand.

1996 it took out two months in the identification and
fixation of creation for the seats reservation for
women in the Panchayats' 3 tier system.The centre of
delivering centre sponsored schemes and various
programmes are Panchayati Raj institutions. There
exists uniqueness in such schemes which aims in
developing Panchayati Raj Institutions, capacities for
planning priorities as well as significant development
projects delivered locally.

Mahatma Gandhi National Rural Employment
Guarantee Scheme (MGNREGA)

Since independence, India's major
challenges includes offering remunerative
employments to rural worker. Most of the unskilled
workers of India experiences employment
seasonality. This programme was launched in 200
districts in 2006 and covered to all rural districts from
April 2008 has passed Mahatma Gandhi Rural
EmploymentAct 2005.

Rural households' adult members can apply
for registration either in orally or writing to the local

Uttar Pradesh Geographical Journal Vol. 26, 2021



@ 83w

Gram Panchayats. Every registration unit is allowed
for Unemployment's 100 days per year. The state
government pays the beneficiary when within 15
days, employment is not offered. The work will be
provided with in village's 5 km areas. The main
objective of this programme is to create durable
assets the livelihood assurance of the rural poor.
(Dubey, 2007, Ministry of Rural Development Report
2006-2007)

National
(Ajeevika)

Ajeevika is considered as the mission of
fight against rural property, introduced in June 2011.
This replaces Swarna-Jayanti Gram Swarojgar
Yojana (SGSY); Improving the existing livelihood
option of poor, building marketable skills as well as
nurturing the entrepreneurs and self-employed.
Ajeevika skill development programmes use a system
of poor's the participatory identification instead of the
BPL list. Further more, NRLM Aajeevika's rolling out is
approved by 26 states. (Deshmukh, 2008).

Pradhan Mantri Gram Sadak Yojana

On 25th December 2020, “Pradhan Mantri
Gram Sadak Yojana” was started as a scheme
completely funded by centre govt. for providing
country’s rural areas with all-weather road
connectivity. Each road work is a "core network" part
through roads’ minimal network for providing access
to the economic and social services. (Dewan,
2012).

Rajiv Gandhi Gram VidyutikaranYojana

In 2005, RGGVY was introduced for
providing ruler household electrification. It primary
includes transmission grids extension to un electrified
villages, giving free connections to every BPL (below
poverty line) household and distribution
infrastructure’s set up. To state government,
Government of India provides 90 per cent of grant as
well as REC (Rural Electrification Corporation)
provides10 per cent as loan. Further, for the
programme REC is considered as a nodal agency.
(Ministry of Power, 2012).

Rural Livelihood Mission NRLM
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Aam Aadmi Bima Yojana or Janshree Bima Yojana

On 10th August 2000, “Janashree Bima
Yojana” was introduced. Rural group life insurance
scheme and social security group insurance scheme
was replaced by this scheme. 45 occupational groups
like beedi workers, handloom artesian weavers, hilly
area women, rickshaw puller, etc. have been covered
under this scheme. Under this scheme, Person of18-
59years age as well as these identified 45
occupational groups’ members are eligible. In 2013,
the government has merged the existing Janshree
Bima Yojana with newly announced Aam Aadmi Bima
Yojana extending similar benefit to landless
agriculturist. (Agrawal, 2004).

Indira Aawas Yojana

This is Ministry of Rural Development’s flag
ship scheme for providing houses to BPL families in
the rural regions. In 1985-1986, it was introduced as a
RLEGP’s sub scheme. From this year 1993-1984, the
IAY scope was increased to protect BPL now
scheduled castes/scheduled tribe’s families in rural
areas. Under IAY from the year 1999-2000, a BPL
family was given a grant of 1,30,000 from new
construction of house and Rs. 12,000 from
construction of latrine in plan areas as well as in
hill/difficult areas. The finding of IAY is shared
between the state and centre in 25:75 ratio and the
north eastern state case the ratio is 10:90
respectively. The village panchayat with gram Sabha
helps then identify the beneficiaries and discuss the
progress of the scheme in their monthly meetings.
(Ministry of Rural Development, 2011)

Swachh Bharat Abhiyan

The sanitation campaign was introduced by
the MORD in 1999 which aims for eradicating open
defection by 2017. Community’s and the panchayat’s
active participation are included in low subsidies.
Swachh Bharat Mission has been launched on 2nd
October, 2014 on Mahatma Gandhi’'s 150th birth
anniversary with a vision of clean India by 2019. The
main objective is improving the labels of cleanliness
in rural regions through liquid as well as solid waste.
Through the management activity as well as
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developing gram panchayats that are sanitised, clean
and defection free. The amount provided to BPL
acknowledged APL household intend to Rs.12,000
for individual household latrines’ one unit’s
construction as well as provides for water ability for
strong for toilets cleaning and hand washing. (Shahid,
2014).

Pradhan Mantri Jan Dhan Yojana

On August 28, 2014, this scheme was
introduced, with the objective for financial inclusion of
the poor and rural population giving them financial
independence. It has aim of covering all households
in the country with banking facilities and having a
bank account for each household. Under the
schemes account holder will be provided zero
balance bank account. There is no fee to open the
account Jan Dhan account holders get an accident
insurance covered of Rs. 1 lakh.

Pradhan Mantri Suraksha BimaYojana

On 9th May 2015, the scheme was
introduced. The initiative will protect renewable
sources annually for one year. The scheme will be
sold by general national insurance providers and
other insurance companies for the purpose of
entering the scheme and related to banks. The
coverage shall be for the duration of one year from
1June-31May. The insurance is Rs. 12 for any annual
accidental death and total disability compensation is
Rs. 2 lakh, with Rs.1 lakh for partially disabled. (Razi,
2014).

National Social Assistance Programme

Ministry of Rural Development introduced
this scheme. This was started in August
1995.Presently NSAP comprise of the following 5
schemes-

» Annapurna Scheme:- Senior citizens are given
food grains’ 10kg/month for free, through eligible
have remained uncovered under national old age
pension scheme.

» National Family Benefit Scheme (NFBS):- A
BPL households is eligible for a particular money
amount on primary adult's death that aged 18-

64years. The assistance amountis Rs. 20,000.

» Indira Gandhi National Disability Pension
Scheme (INDPS):- BPL pensions aged 18-59 years
with multiple as well as severe disabilities are eligible
for Rs.800 pension per month.

» Indira Gandhi National Widow Pension
Scheme (NWPS):- BPL widows of 40-59years age
are eligible for Rs.800 pension per month.

» National Old Age Pension Scheme (NOAPS):-
BPL persons of 60years or above age are eligible for
Rs.800 pension per month. (National Old Age
Pension Scheme, 2009)

Deen Dayal Uttarakhand Grameen Awas Yojana:-
By considering the availability of limited funds under
Indira Awas Yojana as well as for rural houses
shelterless BPL families’ excess demand. Also,
“Deen Dayal Uttarakhand Gramin Awas Yojna” was
initiated by State Government for bridging this great
gap. This scheme’s beneficiaries are free bonded
labour, the schedule caste/schedule tribes’ families
which are affected by natural disaster like food,
earthquake and families of defence person who are
killed in war, etc. Uttarakhand’s all 13 districts
implemented this programme.

Rashtriya Bio-Gas Scheme:- This is 100 per cent
centrally sponsored programme. It has been started
in 1981-1982 for setting up of bio-gas plants. In
Uttarakhand Rs.15,000 has been provided for
installing bio-gas plants of 1 cubic m size in plane and
hilly areas Rs. 20,000 grants for establishing 2-6
cubic m size bio-gas plant. (Khandalwal, 2007).

Border Area Development Programme (BADP):-
Border areas development is border management’s
part. In the western region, the sensitive border areas’
balanced development’s two key objectives through
sense of security’s promotion and infrastructure
facilities’ adequate provision among the local
population. In Uttarakhand (District-Chamoli,
Uttarkashi, Pithoragarh, Champawat, Udham Singh
Nagar) State Government has determined for
extending such programme to border districts’ other
blocks according to the1960 status from their own
resource.
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Gaura Devi Kanya Dhan Yojana:- The scheme’s
aim was to offer economic support to the intermediate
passed girls from BPL families to ensure that they can
go for further education. The girls from rural areas
whose parent’s annual income are Rs. 15,976 and
from urban areas whose parent’s annual income of
Rs. 21,206 are eligible to get benefit. The benefit of
scheme is provided to two girls of one family.

Rastriya Krishi BimaYojana:- It was started in year
1990- 2000 to protect the farmers from the harm in
crops which take place due to natural calamity like
drought, floods, fire, pest, etc. Itis provided to both the
debtor farmers and indebted farmers. The coverage
of NCIP (National Crop Insurance Programme) in
introduced from 2013-2014. (Planning Commission
Report 2014-15, 2019-20)

Veer Chandra Singh Garhwali Self Employment
Scheme:- It was launched in 2002 - 2003 by the
Government of Uttarakhand for Promoting Tourism in
the state. Its aim to helps the residents of Uttarakhand
in setting up tourism related entrepreneur activities.
Beneficiaries are encouraged to purchase Taxi / bus,
restaurant / motels, vehicle repair shops, garage,
yoga centre, etc. This helps them to earn money and
provide improved facilities to travellers. (Self-
Employment Oriented Programmes, 2005)

Antyodaya Anna Yojana (AAY):- For making more
effective public distribution system as well as focused
on the poorest section of the population in December
2000 the Antyodaya Anna Yojana was introduced for
1crore poor families. Under the poor family’s scheme
from amongst the BPL families are offered food grains
at a highly subsidized rate of Rs.3/kg for rice and
Rs.2/kg wheat. (Mishra, 2008)

Findings:- The concept of the Institutions of
Panchayati Raj is not new in India. In 1920 Gandhiji
recommended the revival of Panchayat as self-
governing bodies in the village. During the1980, it
was strongly felt that it would be difficult to boost rural
development without adequately involving the people
at the grass root level in formulation and
implementation of programs for their own
development. in the year 1992, 73rd and 74th

Uttar Pradesh Geographical Journal Vol. 26, 2021

Constitutional Amendment Act was passed. The
reservation for deprived class and women is
mandated in Panchayats.The inclusion of women at
the grass root level has created new opportunities for
themin Indian politics. (Ministry of Power, 2013)

They tend to focus on social welfare projects, but they
have to face many social, functional constraints in
participating in Panchayat such as lack of family
support, low skill, illiterate, male dominate society in
village, etc.The primary objective of rural
development is the empowerment of quality of ruler
mass, and weaker section of the society. Many
schemes of Central and state governments have
been launched from time to time through Gram
Panchayat such as MGNREGA social assistance
programmes, Indira Aawas Yojana, NRLM and other
development schemes particularly for upliftment of
scheduled tribes, scheduled caste and women.

Gram Panchayats are given responsibility of listing of
beneficiaries of different schemes along with the
implementation of the schemes. Uttarakhand is a hilly
area such States whose 80% population lives in
villages. Many schemes are being implemented
through Gram Panchayats to improve the living
standard of the people. MGNREGA, IAY, Janshree
Bima Yojana, social assistance programmes, Veer
Chandra Singh Garhwali self-employment scheme,
Antyodaya Anna Yojana (AAY) Swachh Bharat
Abhiyan and Pradhan Mantri Jan Dhan Yojana etc are
working well all districts in Uttarakhand.

NRLM, Rashtriya Krishi Bima Yojana, Rashtriya bio-
gas scheme, Deen Dayal Uttarakhand Gram Awas
Yojana, BADP, Gaura Devi Kanya Dhan Yojana,
RGGVY, PMGSY, PMSBY the number of
beneficiaries is less some blame that less target are
set for these schemes but some times due to
negligence, lake of interest on the part of Gram
Pradhan and officials and low awareness among the
people make it difficult for the people to get the full
benefits of the schemes. MGNREGA has been
enacted in 2006 to provide legal guarantee to every
rural to secure the 100 days of wages employment,
MGNREGA is creating positive benefits for women,
young male workers thus helping their
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empowerment. Indira Aawas Yojana (IAY) and other
housing schemes provide financial assistance for
construction of house but Uttarakhand maximum
area hilly so due to high cost of building materials,
there is also a need to increase the financial
assistance.

The public distribution system like (AAY) have
succeeded in securing the target minimum food
requirement to the beneficiaries. It is also found that
the majority of the various programmes have helped
them to improve their economic conditions to some
extent. It is observed that rural people are not familiar
with all schemes of their welfare they are only familiar
with some schemes like Indira Aawas Yojana,
Pension Schemes and Antyodaya Schemes, etc. Low
awareness, among the potential beneficiaries’ partly
because of the illiteracy, ignorance and partly
because of Gram Pradhan and related official keep
the people in the dark about the schemes. There are
some suggestions for the effective working of Gram
Panchayat for rural development. There is a need to
evolves comprehensive and integrated social
security package that include life cum disability cover,
health cover and pension benefits and other. It has
been observed that the success or failure of the
various schemes depend on people associated with
the schemes above all. It is also that responsibility of
the people to co-operate with the Panchayats in
implementing the various schemes of their
development. Effective and meaning functioning of
the Panchayat depend on the active participation and
involvement of the people both male and female.

Conclusion

From the study, rural development is
considered as a multi sectorial activity which includes
agriculture development, infrastructure development,
such as construction of roads,
communication, schools, Hospital, water supply,
improve nutrition, literacy and adult education, etc.
The primary objective of rural development is the
improvement of the quality of rural mass, particularly
of the poorer and weaker sections of the society.
Many schemes of state and Central Government
were launched from many to time with the objectives

of reducing unemployment and poverty in rural area.
The Panchayati Raj Institutions is meant to give an
opportunity to local people to participate in the
development activities.
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Sustainable Rural Environment and Resources in Kunda
Tehsil of Pratapgarh District, Uttar Pradesh
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ABSTRACT

In developing countries like India, a huge population base with its continuous multiplying effects put tremendous
pressure upon existing limited crop land to produce more food. Hence the emphasis has to be on technological innovation and
use of modern agro-inputs to enhance the productivity of fixed croplands. The effect of technological application in agriculture
is well recognized and the essential part of modern agricultural practices. In the present paper, attempt has been made using
both traditional and modern agricultural techniques to analyse the root cause of crop sustainability resources in Kunda Tehsil
of Pratapgarh, District, U.P. where, about 70% population is engaged in agriculture. On the basis of data, Agricultural
resources have been calculated integration with overlaying method (GIS) and have been applied to estimate the level of
agricultural development. The District is well known for its excellent production of food grains and is locally called as "Belt of
Dhan" of Uttar Pradesh. Several factors like water logging, salinity, terrain factors,etc and variations in application of modern

agro inputs have led to remarkable spatial disparity in agricultural resources.

Keywords: Level of agricultural resources, Mismanagement, Poverty, Conflict and Hunger, Agro inputs.

Introduction

India has witnessed tremendous changes in
agriculture and allied sector since independence and
at the same time, it has registered balanced
agricultural development and spatial variations in
productivity. There are certain states and even certain
pockets that have enjoyed the full benefits of "Green
Revolution™ and the development schemes
because of their politico - administrative, Physico -
Cultural and "Socio Economic" pursuits. Though
the production of food grains increased about 15
million tons each year to reach an all time high over
680 MT. During the period 2014-18, it is still urgently
needed to produce more grains to bring a balance
between unparallel growth of population and food
supply. In this context, we have made suggestions on
both fronts - the balanced population growth and
growth in agricultural production depends primarily
on physical as well as "Socio - Economic" conditions
of the study region. In the present time, the shrinkage
in agricultural land due to various developmental

activities and limited scope for further expansion of
agricultural land put tremendous pressure upon the
existing cultivated land. To support the population by
2023, we would be in need of about 100 MT. of
additional food grains per year from the same area
which is difficult because of encroachment of land
and land under nonagricultural uses to meet the
increasing demands of rail roads, buildings etc.
Hence emphasis has to be laid upon to increase net
sown area by land reclamation, multiple cropping and
raising agriculture resources using "Eco Friendly"
technology in different parts. The main objective of
research paper is to highlight the mismanagement
and subsequent depletion of the natural resources
which has led to poverty, conflict and hunger. No,
tangible efforts has been made towards in this area.

Sustainable development is multi
dimensional concepts, with three interaction angles
for natural resources management - "Ecological
Security, Economic Efficiency and Social Equity."
Sustainable development does not end with the

1. Dr. Pranay Kant Biswas, Assistant Professor of Geography, C.M.P. College, University of Allahabad.
2. Dr. Shiva Shukla, Head Teacher, Department of Basic Education, Kunda, Pratapgarh.
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sustainability of just the environmental and resource
system but also requires the sustainability of
economic and social system. Economic growth can
be attained if poverty which is the major cause of
natural degradation is addressed.

The resources like air, water, land, flora and
fauna rest of the natural resources have their origin
from these basic resources and interrelated,
interconnected and interdependent. So the
disturbance and the inappropriate management of
any one resource affect the other resources as well.

The Study Area

For the study point of view, | have selected
Kunda Tehsil in Pratapgarh district of Uttar Pradesh.
The geographical extent of Kunda Tehsil is from 25°
34' north to 25° 56' north latitude and from 81° 19' east
to 81° 46' east longitude. It has been divided into four
blocks, i.e. Kunda, Kalakankar, Bihar and Babaganj
enriched with natural (land, water and vegetation)
and organicresources.

Objectives

The major objectives of the present paper
can be enlisted as given below -

1. To find out the status of sustainable rural
environment, agricultural resources and the root
causes of it's spatial variation in Kunda tehsil of
Pratapgarh district.

To assess the level of agricultural development.

To make suggestions to reduce spatial disparity
and to promote balanced agricultural
development.

Methodology

The present study is entirely based on
secondary data which have been collected from
various sources mainly from statistical magazine of
tehsil Kunda district Pratapgarh for the year 2017- 18.
After careful study of the different techniques of
productivity measurement adopted by various
predecessors like Kendall(1939), Shafi (1960), Sapre
and Desh Pandey (1964), Bhatiya (1964), Dayal
(1984), Julfikar and Ali (2007), Zaman & Ramman
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(2009), Srivatava & Singh (2010), Mishra & Sardar
(2013), agricultural productivity has been calculated
with the help of core indices, viz.

i. Standardized yield index

ii. Weighted crop equivalentindex
ii. Croppingintensity indexand

iv. Agricultural workerindex.

To obtain land productivity and labor productivity
six main crops such as Paddy, Wheat, Millet, Arhar,
Pease and Sugarcane have been chosen according
to their major share in yield and areal coverage to
compute agricultural activity. This research paper
emphasizes on the land resources of Tehsil Kunda.
As we know land is an essential pre-requisite both for
primary production as well as for meeting social
priorities and therefore it must be available in
adequate extent and desired quality. Water is also a
critical input and it's availability should also be
assured. Successful development planning for future
now depends on scientific use and planning with
specific consideration of maintaining and improving
the interrelationship between land and water cycles.
In developing countries like India, problems of soil
erosion, land degradation are intimately associated
with land and animal husbandry as well as growth
promoting development activities. It is therefore
necessary to ensure generation of sustainable
livelihood in terms of food and income through
proper maintenance and enhancement of the
productivity of the resource base on along term basis.
The concern of the development planning is not only
to manage land surface and soil profile, better nutrient
supply to plants and more beneficial distribution of
limited water sources but also to ensure sustainable
livelihood security.

Livelihood is defined as adequate stock and
flows of food and income to meet the basic needs,
while the term "Sustainable" refers to maintenance
or enhancement of productivity of the resource base
onlong term basis. Therefore, secured resources and
adequate livelihood are pre-requisites for food, good
husbandry and sustainable management of the
natural resources based on land, water and
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vegetation.

The utilization of land depends upon
physical factors like topography, soil and climate as
well as human factors such as the density of
population, duration of occupation of the area, land
tenure and technical levels of the people. There are
spatial and temporal differences in land utilization due
to the continued interplay of physical and human
factors.

Agriculture is highly sensitive to climate
variability and weather extremes such as droughts,
floods and severe storms. As we know agriculture has
an important slot in the Indian economy near by 70%
of our population is still rural with farming as the
principal source of livelihood, where as in the
industrialized countries only 6 to 8 per cent are in
farming (Swaminathan, 2018). Agriculture and allied
activities constitute the single largest component of
India's gross domestic product contribute nearly 25 %
of the total. Agricultural productivity is sensitive two

broad classes of climate induced effects. Direct
effects from changes in temperature and precipitation
are carbon-di-oxide concentrations.

1. Indirect effects through changes in soll
moisture and the distribution and frequency of
infestation by pests and diseases.

In tehsil Kunda, 94.7% population is directly
or indirectly related to the agriculture and allied
activities and 58.88% agricultural land is given to
this sector the total land of the research area (See
table 01).

In the study area the land use has been
divided into four categories instead of 9 categories -

1. Landavailable for agriculture

2. Landnotavailable for cultivation

3. Fallowland
4

Netsown area

Table 01 : Block Wise Land Utilization in Pratapgarh District (In Hectares)

Year Total Fore | Netsown | Barre | Current | other | Land not | Miscellane | Perman | Trees Area Net
rec.oded st arca it fallow | follow | available ous land ent Brooves | sown Irrigated
land cultiv | land land | for except pasture more land

’ able cultivation | agriculture | s and than
land grazing one
land

| 2; 3 d B (i 7 ] 9 10 I 12 13

2012-13 | 361507 | 568 | 208079 7059 | 65952 | 14292 | 9237 38822 724 16790 105634 | 268607

2013-14 | 361549 | 568 | 212159 7045 | 60983 15983 | 9244 30806 17 16044 112926 | 277828

2014-15 | 361576 | 568 | 213672 7531 | 59049 14058 | 9259 38822 668 15949 93038 | 266320

Block | 2004-05

wise

Kalakankar | 18156 | 0 10357 613 | 2975 965 411 2342 9 404 7349 9354

Babagan | 24980 | I8 12477 37l 6401 610 1241 2960 67 633 9259 11649

J

Kunda | 20389 |0 14361 902 | 6064 2090 | 1055 2756 13 1140 7259 11594

Bihar 27581 |4 14415 850 | 6482 409 953 3344 63 1059 9413 13030

Source 1. Bhulekh Adhikari, Pratapgarh
2. Economic & static department. Pratapgarh.
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Table 02 : General Land Utilization in Kuda Tehsil of Pratapgarh District (In%)

Block wise Land not Cultivable Fallow Net Sown
available for Land Land Area
Cultivation
Kalakankar 16.11 54 21.08 57.34
4
Kunda 14.72 6.9 24 .45 53.88
0
Babaganj 18.43 4.8 20.50 56.20
4
Bihar 18.43 4.8 20.50 56.20
4

*Source: Economic and Statistical department, District-Pratapgarh 2017-18‘

Land not Available for Cultivation:

This class consist of two types of land, viz.
Land put to non-agricultural uses and 2. Barren un-
cultivable waste. The area put to non-agricultural
uses includes land occupied by villagers, towns,
roads, railways, area under water, etc. In Tehsil
Kunda, 16.39 per cent of land is not available for
cultivation. In the block wise break up, Babaganj has
highest 18.43 per cent followed by Bihar 16.33 per
cent, Kalakankar 16.11 per cent and Kunda 14.72 per
cent (see figure 01).

1. Land Available for Agriculture (Cultivable land)

It includes all cultivable land which is not
included under net sown areas, but is put to some
agricultural use. Land under thatching grass,
bamboo, bushes, other groves for feed, etc.
permanent pastures and other grazing land, forest
etc. The highest cultivable land found in Kunda, i.e.
6.90% fallowed by Bihar 6.82%, Kalakankar 5.47%
and Babaganj 4.8%. The research area Kunda Tehsil
shows 6.0% cultivable land(see Fig. 01).

2. Fallow Lands

This category includes all that land which
was earlier used for cultivation but is temporarily out
of cultivation. Fallow land is of two types, viz. current
fallow and fallow other than current.

Fallow of one year is called "Current Fallow"
Uttar Pradesh Geographical Journal Vol. 26, 2021

and that which is of 2 to 5 years is classified as fallow
other than current fallow. Fallow land is left on
cultivable from 1 to 5 year to help soil recap it's fertility
in the natural way depending upon nature of soil and
the nature of farming. In Kunda Block, 24.96% land is
fallow land followed by Kalakankar 21.08%,
Babaganj 24.50%, Bihar 17.83%. The total Kunda
Tehsil fallow land is 20.96%. There is need to reduce
the extent and frequency of fallow land in order to
increase agricultural production. This can be done by
proper dose of fertilizer providing irrigation facilities,
crop rotation and combination and several other
similar farms techniques (see Fig. No 01).

3. Net Sown Areas

Cropped area in the year under
consideration is called net sown area. This areahas a
special significance in an agricultural country like
India because agriculture production largely depends
upon this type of land. There is an urgent need to
increase net sown area for meeting the food
requirements of rapidly increasing population in tehsil
Kunda. Although there is not much scope for
increasing area under this category due to natural
limitation such as topography soil, climate, etc.

The following table no. 01 shows that the net
sown area accounts for about 57.60% of the total
reporting area of tehsil Kunda against the national
average of about 46%. Kalakankar has the largest net



@ R2e

Index

[ ] <3890%

[ 33.9057.34%

Kunda Tehsil
District Pratapgarh

-l

a. Fallow Land (2018) i

Fig. 01

Uttar Pradesh Geographical Journal Vol. 26, 2021



[OR KNV

sown area which is about 57.34% followed by
Babagan] (56.20%), Kunda 53.88% and Bihar
38.99%.

Problems

Over the last several years the pattern of
monsoon in tehsil Kunda has become un-
predictable, uncertain and erratic. Increase in
frequency of drought due to climate change would
force farmers and pastorals, which rely on rainfall to
raise their crops and live stock to migrate to other
areas in search of land and water. The problem of
Tehsil Kunda is the marginal farmers and cultivators
who are unaware of the recent scientific techniques
and methods for the maximum cultivation of land for
the optimum benefits.

Solution

1. To assess the land resources (which includes
soil, water and vegetation) of the Tehsil Kunda
and issue guidelines to and co- ordinate the
activities of the departments connected with
appropriate use of land resources.

2. To provide the highest forum for policy, planning
and co-ordination of all issues connected with
health and scientific management of states land
resources.

3. To take an overview of all the schemes and
assign priorities requiring land use changes or
diversion of arable land from the point of view of
eco-preservation, interaction between land and
water cycle and productivity, total biomass
production and social priorities.

4. To provide direction for bringing about an
integrated scientific approach in development
plan, implementation and monitoring of
programmes related to land resources.

5. To collect, compile and make available statistical
data, maps, etc. on land use and the status of
natural resources for government user agencies
and public.

6. To prepare guidelines for conservation,
management and the use of natural resources to

Uttar Pradesh Geographical Journal Vol. 26, 2021

take into account the needs of population and
available resource capabilities.

7. To continuously receive the implementation of
the scheme and programmes of govt.
department and other agencies which affect the
land resources.

8. To take steps to ensure education, training,
seminars, workshops and other means of
improving the use of land other resources for
developmentin a sustainable manner.

Conclusion

Land is an essential pre-requisite both for
primary production as well as for meeting social
priorities and therefore must be available in adequate
extent and desired quality. Successful development
planning for future will now depend on scientific land
use planning. As we know 70% population of India
directly or indirectly depend on agricultural and allied
activities. So the proper utilization of land may
enhance the frequency of production and economic
growth of the study area. The concern of
development planning is to ensure "Sustainable
Livelihood Security”. More ever most of the
development programmes and schemes in Kunda
Tehsil have a centralized programme delivery
system. The involvement of poor beneficiaries of
natural resource (land, water and vegetation) in
resource management still remains on isolated
example rather than a solution to the problem. The
move towards decentralization if implemented
promises more efficient equitable and sustainable
resource use.

The need of the hour is to ensure equity
issues in program implementation along with benefit
and economic distribution of natural resource
management.
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A Comparative Study of Population Growth, Automobiles on the Road,
and Crime Rates in India: Evidence from Capital City
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ABSTRACT

The study looks into the reasons of crime in India's capital city. Locations with significant population density and
mobility, such as Delhi's east, north east, and south districts, have greater crime rates than the city's centre, north, and west
districts, according to the study. There is a link between population growth, the amount of automobiles on the road, and crime
rates. Delhi's population grew from 16.95 million to 22.52 million people between 2008 and 2018, while the number of
automobiles doubled (5.9 million to 10.98 million), heinous crimes surged threefold (2,069 to 6,925), and non-heinous crime
increased nearly six fold (47,281 to 2, 91,745). Poverty, heterogeneity, and great mobility of people have all been found to
contribute to social disorder, and an informal social constraint on criminal behaviour has been suspected of encouraging it.
People are becoming less integrated as cities grow, and there is less informal social supervision. A lack of integration and
informal control explains higher levels of crime, disorder, victimisation, and fear of crime. GIS, GPS mapping, demographic

and criminal monitoring were among the conclusions of this study, which were based on secondary published data.

Key Words: population density, crime, urbanization, GIS mapping.

Introduction

Crime is an activity which is against the law.
The relationship between crime and the evolution of
mankind may also be considered a historical one as in
the Christian belief system Cain (first son of Adam
and Eve) is believed to have committed first crime
when he murdered his brother Able because of
jealousy. The linkage between criminal activities and
the socio-economic development of the society is
undeniable. Due to the complex nature of the subject
of crime, and its varied causes and consequences,
various academic disciplines such as criminology,
sociology, geography, psychology and demography
study it from their own perspectives. Marshall and
Clark (1952) wrote: “A crime is any act or omission
prohibited by public law for the protection of the public
and punishable by the state in a judicial proceeding in
its own name”. Similarly Tappan (1960) defined that
“Acrime is an instrumental act or omission in violation
of criminal law, committed without justification and
sanctioned by the state as felony or misdemeanour”.

In developing a city into a smart city, many
criteria must be met. One such criterion is security in
the city. Threats to public safety are important issues,
threats from all forms of crimes that may occur to the
public must be avoided. The smart city concept
provides a new way for the government to provide
security for all city residents. The occurrence of crime
is the result of interaction of law, offender and target at
a place. Closely associated with this concept is the
routine activities theory of crime, in which
demographic or social class factors contribute to
particular activity routines that merge three
prerequisites for crime: (1) the presence of a
motivated offender (such as an unemployed
teenager), (2) a suitable target (such as a home
containing goods which could be easily resold) and,
(3) the absence of a capable guardian (homeowner,
watchful neighbor, friend or relative) (Clarke and
Felson, 1993, p.9; Knox 1995, p.256; Hackler 2000,
p.169). The crime originates first in the mind of the
offender and it occurs only when a suitable place is
found. Before committing a crime, a criminal develops
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amap in his mind. In a spatial analysis of crimes in the
Delhi state, Gupta (2020a, 2020b) identified 10 multi-
crime hotspots by conducting an intensive field
survey of different localities using Geographical
Information System (GIS) as tool. Some of hotspots
have been emerging due to specific socio-economic
characteristics of the area but each crime has specific
causes in particular area of crime occurrences.

Rapid Urbanization and expansion of cities
due to continuous migration has created many
problems in the cities of India. Slum resettlement, un-
authorized colony development, overcrowding and
economic disparities have led to the increase in
crimes at public places in the city. Therefore, the study
of each one of above separately is equally important.
The study of place in relation to crime is a major
dimension of the environmental criminology. The
place is a territorial setting within which people
interact. Some places in the city are more prone to
crimes. The micro-physical ecology and landscape
design of places plays an important role in the
occurrence of crimes. Understanding of this
relationship will help in prevention of crime through
planning, designing and management of places.

The relationship between urbanization and
crime rates has long been recognized by the
criminologists. Another perspective in criminology
emphasized that the structure of cities offers
opportunity to the potential offenders (Glaeser and
Sacerdote, 1999). Urban environments provide more
suitable targets and so people are more tempted in
cities to commit crimes. Criminologists have
discussed the urban tendency towards crime for
decades. Wirth (1938) discussed the observed
connection between crime and urbanization and
argued that this connection is the evidence for his
theory, urbanism as a way of life. According to Wirth
(1964), special urban characteristics such as size,
density, heterogeneity and impersonality are
responsible for a mode of living that generates more
crime. Clinard (1942, p. 203) elaborated this view by
arguing that there is more crime in densely populated
urban areas than in scarcely populated rural areas
because of the urban characteristics such as mobility,

impersonal relations, differential association, limited
participation in the community organizations,
organized crime cultures, and a criminal type in the
life experience of the offenders. Gerban (2007)
propounded that the residents in rural areas are less
confronted with crime because of higher levels of
social cohesion and informal social control that
lowers offence rates in a well-ordered physical
surroundings. Criminals live more frequently in cities
where their crimes are concentrated in city centers
and their surroundings. The greater is the distance
from the city centre, the lower is the occurrence of
crime.

At present, there is no single term to denote
the study of crime and place. Mike Davis explores
crime and control in Los Angeles as an extreme
example of the 'ecology of fear' (1999). Others refers
to this as 'socio-spatial criminology' (Bottoms, 2007)
or 'crime and community' (Hughes, 2007). On the
more quantitative cartographic side, 'geo-
criminology' and ‘crime mapping' (Vann and Garson,
2001) are more frequently used. Park and Burgess's
work in Chicago in the early twentieth century fore
grounded the relationship between wurban
environment, actions and values. They saw social
science as a form of 'human ecology' (1925).
Burgess's 'zonal theory of urban development'
suggested that Chicago — and other large cities —was
structured around five concentric circles. The non-
residential 'central business district' was surrounded
by the 'zone in transition', an area of cheap rented
housing attracting different generations of migrants.
Next came three residential areas of increasing
affluence. Other scholars built on this model. Shaw
and McKay's (1942), who studied juvenile
delinquency, showed that a very high proportion of
young offenders had grown up in the 'zone in
transition'. They explained this as an effect of the
'social disorganization' which is characteristic of this
area. Increase in migrant population with shifting
moral values, high levels of poverty and low levels of
community cohesion produced teenagers prone to
committing crime. Shaw and McKay (1942)
emphasized the process of social disorganization
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that leads to concentrations of crime. Poverty,
residential mobility, ethnic heterogeneity, bad
housing and weak social relations indicate
disorganization that did not allow stable communities
in neighborhoods. After several years of decline, they
suggested, a greater number of offenders would
settle in such neighborhoods and this would in turn
explain that neighborhood's higher crime rates. Shaw
and McKay (1942) concluded that the high levels of
crime were not a function of the personal attributes of
the groups living in the neighborhoods but rather
argued that “the structural factors of poverty, high
heterogeneity and high mobility created 'social
disorganization', and it was community-level social
disorganization that was presumed to cause the
crime” (Wilcox, Land, Hunt 2003, p.28).

The crux of the issue is that the increase in
urbanization causes less integration among people
and as a consequence generates less informal social
control. Less integration and less informal control
explain higher levels of crime, disorder, victimization
and fear of crime. The impact of the process of
industrialization and urbanization on the reasons of
crime is more evident as it promotes changes in social
structure, cultural conflict and a change in the space
environment and it induces an increasing number of
criminal elements. The gap between the rich and the
poor is everincreasing and so is the crime rate. Much
of the empirical studies have been conducted to
establish a relation between urbanization and crime
and many a times the process of urbanization has
been maintained to be the cause of rural crimes also.
This way the urbanization has been considered as the
tipping point for creation of new crimes and
amplification of existing crimes too. The disruption of
cultural value and morality is another feature of
urbanized way of life which also accounts to crime
augmentation. The rising reports of crime incidents by
youth of urban areas is another controversial issue
which is due to the loss of moral values as a result of
new urban life, they are part of.

The literature shows that most of the work
has focused on social disorganization, layout design,
opportunity and unemployment, city size and density
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and heterogeneity informal social control etc. There
hasn't been a body of work which discussed micro
level of crime and reason behind this. Present work
has tried to investigate the growth of population and
crime pattern at the micro level in the mega city, Delhi.
The study tries to explore relationship between
different types of heinous and non-heinous crimes
and its micro-environment. The crime has been
mapped and monitored through GIS, and GPS
technology. The role of crimes on urban mobility has
also been assessed. This kind of work will be very
relevant for administrators, planners and policy
makers for future course of action.

Aim and research question

The purpose of this work is to analyze the
macro level crime pattern in the country and discuss
micro level on Delhi and its different districts. To find
out the relation between population growth, number
of vehicles, and the growth of crime. For this purpose,
appropriate statistical tools like correlation and
regression methods were used to get an appropriate
result. Lastly, the GIS, GPS were applied for crime
mapping of different time periods for different districts.

The Study area

National Capital Territory (NCT) is spread
over an area of 1,484 sq. km. between 28°23'17"N
and 28°53'00"N latitudes, between 76°50'24"E and
77°20'37"E longitudes. The demographic changes in
NCT Delhi occurred more rapidly in the last hundred
years and more than forty-fold (1911- 0.41 to 2011-
18.45 million) increase in its population is noticed, but
itwas not a uniform rise during the past century (figure
01). In the late twentieth century, the National Capital
Territory of Delhi has grown more rapidly in terms of
population (census of India).

Data and Methodology

For the analysis of the spatial pattern of
crime, the data come from a variety of sources at
different levels. The government's official published
data provided by different agencies like the national
crime research bureau (NCRB), the government of
India, the Delhi Police website; and other sources of
data came from different government reports,
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policies, documents, research thesis, observational
data of projects, etc. To analyze the demographic
structure of population in different districts, the
census of India, published data and reports from
premier organizations conducting survey in the entire
country were considered. The other set of data
relating vehicle data, were collected from transport
department, the government of NCT Delhi, and the
Ministry of statistics and program implementation, the
government of India.

Data pertaining to the different districts have
been collected from 1990 to 2018 in the same way as
for the places of occurrences of crime. The data for
detected crimes as well as undetected crimes were
examined through police official and NCRB. NCRB is
one of the prominent government bodies that provide
authentic data in each year. For the comparative
study, population data, different types of heinous and
non-heinous crime data, and vehicle data of Delhi

were taken up through appropriate statistical tool like
correlation and regression techniques to analyze.

Population Growth and Crime Pattern

In India, in rural communities the fear of
crime is lower than in the urban areas. Certain
vulnerable parts of urban areas like high mobility
centres, dark and lonely places, unattractive and
uncared places, poorly designed subways, and
housing, bus stand or bus terminal, metro and railway
stations, and in general areas with non-functional
street lights and so on are often implicated directly. If
one goes by the direct proportionality of crime with
urbanization, the following (table 01) statistical data
(absolute no.) shows highest degree of crime in Uttar
Pradesh, West Bengal, Bihar, Madhya Pradesh, and
Andhra Pradesh and with least crime rate for
Mizoram, Nagaland, and Goa. On the basis of some
(table 01) selected attributes, it is observed that the
crimes in different states are as follows,: Uttar
Pradesh (14.77 per cent), followed by West Bengal
(8.36 per cent), Bihar (8.33 per cent), Madhya
Pradesh (6.8 per cent), and Andhra Pradesh (6.07 per
cent) respectively. However, the universality in
proportionality cannot be applied here, which also
means it is not necessary that the crime rate
increases with the degree of urbanization and urban
population, as per the crime statistics (table 01).

According to the NCRB, a total of 4,75,369
cognizable crimes under the IPC were reported in 53
mega cities during the year 2011 as compared to
3,68,883 crimes in 35 mega cities during the year
2010. The cities of Delhi, Kanpur, Mumbai and
Bengaluru have accounted for 9.9, 7.3, 6.7 and 6.3
per cent respectively of the total crimes reported from
53 megaccities.

The average rate of crime in urban
agglomeration centres were at 295.1 which were
much higher than the national crime rate of 192.2. (To
find out the average of crime, first consider all India
Population, that's 12,101.93 lakh, then 53 mega
cities population 1,611.7 lakhs, incidence in all India
level 23,25,575, and 53 cities incidence 4,75,369,
now calculate the average rate of crime 192.2 in India
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Table 01: Status of Crimes in India, 2011.
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States Murder Rape Kidnapping Dacoity Total/Rank | Percentage
& Abduction
1 | Andhra Pradesh | 2808 1442 2154 126 6530 (5) 6.07
2 | Arunachal 65 42 93 13 213 (25) 0.198
Pradesh
3 | Assam 1303 110 3764 305 5482 (7) 5.10
4 | Bihar 3198 934 4268 556 8956 (3) 8.33
5 | Chhatisgarh 1110 1053 472 68 2703 (16) | 2.515
6 | Goa 48 29 28 2 107 (28) 0.099
7 | Gujrat 1126 439 1214 221 3000 (14) | 2.791
8 | Haryana 1062 733 959 167 2921 (15) | 2.718
9 | Himachal 130 168 212 1 511 (22) 0.475
Pradesh
10 | Jammu and 110 277 1077 14 1478 (19) 1.375
Kashmir
11 | Jharkhand 1747 784 941 309 3781 (13) 3.518
12 | Karnataka 1820 636 1395 214 4065 (11) 3.782
13 | Kerla 365 1132 299 71 1861 (18) 1.731
14 | Madhya Pradesh | 2511 3406 1288 118 7323 4) 6.814
15 | Maharashtra 2818 110 110 773 3811 (12) 3.546
16 | Manipur 78 53 110 1 242 (24) 0.225
17 | Meghalaya 110 130 87 49 376 (23) 0.349
18 | Mizoram 26 77 6 1 110 (27) 0.102
19 | Nagaland 46 23 34 7 104 (29) 0.0967
20 | Odisha 1477 1112 1139 417 4145 (10) | 3.857
21 | Punjab 842 479 681 28 2030 (17) 1.889
22 | Rajasthan 1461 1800 3204 28 6493 (6) 6.042
23 | Sikkim 14 16 10 0 40 (32) 0.372
24 | Tamil Nadu 1877 677 1984 101 4639 (9) 4.316
25 | Tripura 163 205 154 11 533 (21) 0.495
26 | Uttar Pradesh 4951 2042 8500 379 15872 (1) 14.770
27 | Uttarakhand 178 129 314 13 634 (20) 0.589
28 | West Bengal 2109 2363 4285 236 8993 (2) 8.368
29 | A & N Islands 14 13 15 1 43 (31) 0.040
30 | Chandigarh 24 27 58 6 115 (26) 0.107
31 | D & N Haveli 14 4 9 7 34 (33) 0.031
32 | Daman & Diu 6 1 3 4 14 (34) 0.013
33 | Delhi 543 572 3767 33 4915 (8) 4.573
34 | Lakshadweep 0 0 0 0 0 (35 0
35 | Puducherry 32 7 12 5 56 (30) 0.0521
Total UT’s 633 624 3864 56 5177 4.817
All India Total 34305 24206 44664 4285 107460 100

Sources: ncrb.nic.in
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and 295.1 in the cities). Kochi reported the highest
crime rate of 1636.4 among the mega cities in the
country followed by Gwalior (709.3) and Durg
Bhilainagar (683.0). The crime rate for each city is
compared with the corresponding crime rate of the
Domain State in Crime rate (IPC) in cities was
generally higher than the corresponding crime rate of
Domain State. The crime rate was lower than that of
the respective Domain State in case of Chandigarh,
Chennai, Coimbatore, Delhi (city), Hyderabad,
Kannur, Kolkata, Kozhikode, Madurai, Malappuram,
Mumbai, Surat, Thiruvananthapuram, Thrissur and
Vasai Virar. The crime rate at national level increased
by 2.5 per cent (from 187.6 in the year 2010 to 192.2
in the year 2011), however, the crime rate in cities has
decreased by 13.7 per cent (from 341.9 in the year
2010t0295.1inthe year 2011).

Given the slow growth rate of urbanization
but high rate of crime can be the reason for people to
call India unsafe. If one goes by the urbanization-
Crime nexus then the rate of crime should not have
been on the rising trend in India, but the statistics
present a different picture which clearly depicts that
urbanization alone is not the factor for rising crime ina
state, even in an urbanized centre. However, one
cannot rule out that crime is not related to
urbanization at all. It is proper to say that there is no
direct proportionality between the two, that is if one
increases the other will also, but the two are
associated to each other in such a way that in
common parlance the two seems to be tipping point
for each other. No doubt, as per the statistics the
direct proportionality of crime with urbanization in
Indian context has nullified and as such does not
follow the common trends of western countries. It may
be due to the values and customs that are unique to
the Indian culture that in spite of rapid urbanization
and subsequent increase in crime, the proportionality
between the two is not yet exponential.

Urbanization and Crime in Capital City

The demographic changes in NCT Delhi
occurred more rapidly in the last hundred years
(1901-2011) and more than forty-fold increase in its
population has been noticed, but it was not uniform

during the past century (table 02, 03 & 04, figure 02 &
03 ). Though the temporal difference in population
growth is the combined result of changes both in
natural growth and in-migration patterns, but in NCT
Delhi, it is largely associated with the trend of
migration. In the late twentieth century, the National
Capital Territory of Delhi has grown more rapidly in
terms of population. The urban area, which was only
43.25 sq. km. in 1911, now increased to 1,113.65 sq.
km. in 2011 (table 02). Apart from natural increase,
this unprecedented growth may be attributed to the
large scale migration from different parts of the
country in search of livelihood and asylum seekers
from neighboring countries. Delhi's population was a
prime concern in its development in the second half of
the past century when population growth was termed
as explosive growth.

The district-wise urban data, as per Census
2011 reveals that New Delhi and Central districts of
NCT Delhi are fully urbanized and have no rural area
and population, whereas more than 99 per cent of the
population in North-east, East, West and South
districts are urban. The peripheral districts North,
North-west and South-west have 98.04, 94.2, and
93.66 per centurban population. Presently NCT Delhi
has eleven districts. For the first time in 2001, the
census was conducted district-wise in NCT Delhi
(figure 03). The district-wise decadal population
growth signifies that the maximum growth took place
in the North-East district of NCT Delhi from the
decades of 1961-71 to 1991-2001 but the population
growth was much significant in East and North-west
districts in the same period (table-03 and figure 03).

As per Census 2011, the population density
in NCT Delhi is worked out at 11,320 persons per sq.
km. as against 9,340 persons per sq. km.in 2001. The
population density of NCT Delhi is far higher than the
national average (382 per sq. km.) of population
density. The population density in NCT Delhi is the
highest among all states & union territories in India.
The data of 1961 to 2011 (table 03 and figure 03)
reveal a significant variation in population across the
nine districts of the territory. The district-wise
population density in 2011 varies from as low as 4,057
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Table 02 : Decadal Population Growth in NCT Delhi: 1901-2011.

Census | Total Percentage | Average Annual Total Total Percent
Year Population | Decadal Exponential Urban Urban Area | Urban
Growth Growth Population | (sq.km) Population

1901 405,819 - - 214115 - 52.76
1911 413,851 1.98 0.20 237944 43.25 57.50
1921 488,452 18.03 1.67 304420 168.09 62.32
1931 636,246 30.26 2.68 447442 169.44 70.33
1941 917,939 44.27 3.73 695686 147.31 75.79
1951 1,744,072 90.00 6.63 1437134 201.36 82.40
1961 2,658,612 52.44 4.31 2359408 326.55 88.75
1971 4,065,698 52.93 4.34 3647023 446.26 89.68
1981 6,220,406 53.00 4.34 5768200 540.78 92.73
1991 9,420,644 51.45 4.24 8471625 685.34 89.93
2001 13,850,507 47.02 3.93 12905780 924.68 93.18
2011 16,787,941 21.21 1.94 16368899 1113.65 97.50

Source: Census of India 2001 and 2011, Economic Survey of Delhi: 2008-2009
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Figure 02 : Growth of Population of NCT Delhi (1901-2011)
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Table 03 : Growth of Population of Different Districts of NCT Delhi.

Districts 1961 1971 1981 1991 2001 2011
North West | 240973 450419 | 991186 | 1777968 | 2860869 | 3651261
North 611376 653224 | 657609 686654 781525 883418
North East 38155 157262 | 487466 | 1085250 | 1768061 | 2240749
East 135325 306232 | 623850 | 1023078 | 1463583 1707725
New Delhi 143846 164702 | 144115 168669 179112 133713
Central 672063 691223 | 691223 656533 646385 578671
West 250702 572976 | 958931 | 1433038 | 2128908 | 2531583
South West | 251383 479189 | 679170 | 1087573 | 1755041 | 2292363
South 314789 589956 | 986856 | 1501881 | 2267023 | 2733752

District wise population

Source: Provisional population NCT of Delhi, & Census of India, 2011
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Figure 03 : District Wise Population Growth of NCT Delhi (1961-2011)

persons per sq. km. in New Delhi to as high as 36,155
persons per sq. km. in North-east district (table 04).
Besides the North-east district, the population density
of East, Central, West and North districts are above
the average population density in NCT Delhi. The
total migrants in Delhi Territory were 16,38,087 or
61.6 per cent of the total population in 1961 (Singh,
1971). An estimate of migration to NCT Delhi reveals
that the shares of migration in population growth were
45.76 per cent in 1991, 56.12 per cent in 2001, and

25.16 percentin 2011.

This is observed that most of the crime
reported in the east, northeast, and south districts of
Delhi (table 05, figure 04), where the east is
prominent in the last 20 years, followed by the south,
and the northeast. In other districts like New Delhi,
North, Central Delhi, and south west these are least
prone to crime (table 05, figure 04). It seems to be that
the growth of population, the density of population,
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Table 04 : District wise Population Density & Decadal Population Growth.

Population Density 1961- | 1971- | 1981- | 1991- | 2001-

(person per sq.km.) 1971 1981 1991 | 2001 | 2011
Districts 2011 2001 1991 Per cent Decadal Variation (Population)
North West | 8,254 6,502 4,042 86.92 120.06 | 79.38 | 60.91 | 27.8
North 14,557 | 13,025 | 11,471 | 6.84 0.67 4.42 13.82 | 13.6
North East 36,155 | 29,468 | 18,088 | 312.17 | 209.97 | 122.63 | 62.92 | 26.8
East 27,132 | 22,868 | 15,986 | 126.29 | 103.72 | 63.99 | 43.06 | 16.8
New Delhi 4,057 5,117 4,791 14.50 | -12.50 | 17.04 | 6.19 -20.7
Central 27,730 | 25,855 | 26,261 | 2.93 -0.07 -5.02 -1.55 | 9.9
West 19,563 | 16,503 | 11,116 | 128.55 | 67.36 | 49.44 | 48.56 | 9.5
South West | 5,446 4,179 2,583 90.62 | 41.73 60.13 61.37 | 30.6
South 11,060 | 9,068 6,012 87.41 67.28 | 52.19 | 50.95 | 20.5
NCT Delhi 11,320 | 9,340 6,352 52.93 53.00 | 51.45 | 47.02 | 21.2

Sources: Census of India, 2001, and 2011.

mobility of people, and growth rate of crime are
related to each other (figure 05 & 06). Delhi has
attracted a lot of traditionally rural populations for
employment and a better life, consequently, it has
become a more densely populated territory. Table 05

Table 05 : District-Wise Crime Status of Delhi.

reveal that the east, south and north east districts
comprises almost 58 per cent of crime out of total
crime in Delhi. The data also highlights that the crime
rate more than 20 percent in east, followed by south
districts respectively.

Districts 2001 Percent | 2005 Percent 2010 Percent | 2014 Percent
Central 10,607 8.47 8,322 7.98 9,343 7.3 28,568 6.92
East 10,732 8.57 13,148 12.6 30,418 23.78 1,04,870 | 25.4
North East | 8,052 6.43 11,282 10.82 13,177 10.3 45,342 10.98
North 9,487 7.58 7,591 7.28 7,112 5.56 22,167 5.38
North West | 23,473 18.75 2,515 2.41 12,753 9.97 36,530 8.84
New Delhi 6,593 5.26 5,412 5.18 3,528 2.76 6,495 1.57
South 25,770 20.59 25,939 24.87 27,376 214 88,033 21.32
South West | 12,810 10.23 13,138 12.59 10,266 8.02 31,323 7.59
West 17,676 14.12 16,955 16.25 13,960 10.91 49,581 12
1,25,200 | 100 1,04,302 | 100 1,27,933 | 100 4,12,909 | 100

Sources: ncrb.nic.in

The capital city, Delhi has been grappling with
the problem of a variety of crimes-murders, rape,
kidnapping, abduction, street crime, hate crime, etc. In
the years 2013 and 2014, the number of rape cases shot
up significantly and tripled within a year. In the year 2014,
an almost doubling of crime was witnessed when the
crime rates soared up by 99.22 per cent. The data reveal
that the robbery, rape, snatching, molestation of women,
kidnapping, non-heinous crime, total IPC, grand total
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crime increased six times in the last ten years. Where as
motor vehicle theft increased five times, heinous,
burglary, house theft increased three times and other
IPC act just doubled during these periods. The other like
theft cases drastically jumped 27 times, that is, 6,308 to
1,65,768 from 2008 to 2018 (table 06 & 07). The heinous
crimes continued to increase along from 2008 to 2015,
and in 2015 it was much higher, non-heinous crimes and
total crimes continued to increase since 2008.
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Table 06 : Population, Total Number of Vehicles and different Crimes.

Years 2008 | 2009 |2010 |2011 2012 | 2013 |2014 |2015 |2016 2017 2018

Population 16.955 | 17.437 | 17.935 | 18.451 | 18.983 | 19.529 | 20.092 | 20.676 | 21.285 | 21.896 | 22.523
(in Millions)

Total

Vehicles 590 | 6450 |6.930 |7.440 |7.770 |8290 |8810 |9.970 | 10.480 | 10.750 | 10.980
(in Millions)

Zg:ile?em"us 2,069 |2,027 |2,085 |2,171 |2402 | 4,159 | 10266 | 11,187 | 8238 | 6527 | 6925

E{:ﬂoﬁfn 47281 | 48,224 | 49207 | 51,182 | 51,885 | 76,025 | 1,45,388 | 1,80,190| 2,01,281| 2,27,053| 291745
Total IPC 49,350 | 50,251 | 51,292 | 53,353 | 54,287 | 80,184 | 1,55,654 | 1,91,377] 2,09,519| 2,33,580| 2,98,670
Total ACT 6,754 | 4,053 | 4,667 |5896 |6,080 |6616 9908 |8599 |7401 |11,134 | 14,134
Grand Total | 56,104 | 54,304 | 55,959 | 59,249 | 60,367 | 86,800 | 1,65,562 | 1,99,976| 2,16,920| 2,44,714] 3,12,804

Source: - NCRB, 2018, 2019, GNCT 2011, 2018, and CRRI 2009.

Table 06 (figure 05 and 06) shows that the
growth of population has a direct relation with the
number of vehicles and an increasing number of
crimes. Hence it points to that the crime rate
increased due to an increase in the number of
vehicles, growth of population as well as mobility of
people. All three aspects are related to each other and
reveal with time the increasing trend. As far as the
growth of crime rate is concerned, the growth of
population and vehicles play silent and positive role to
escalate the crime in the city.

Figure 05 reveals the total population and
the total number of vehicles show an upward trend
during the period of the study. Figure 06 depicts that
total crimes under non-heinous category and IPC had
been steady till 2012, but suddenly there has been an
exponential jump in these crime rate upto the study
period of 2018. But looking at total heinous crime and
ACT, it is seen that these are at lower rate than the
other offences. Table 07 reflects the average number
of crimes in the context of heinous, non-heinous, and
other different Acts those govern crimes. Itis observed
from table 07 that during the period of the study, the
average number of cases of dacoity reported were 41,
murder cases 549, attempt to murder 541, robbery
cases 2,626 (the highest among all heinous crimes),
riots 79, kidnapping for ransom 26 (the lowest among
all heinous crimes) and rape 1,415.
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In the case of total non-heinous crimes, the
average number of cases of snatching was reported
as 4,921, hurt 1,800, burglary 5,774, motor vehicle
theft 24,889, house theft 6,393, other theft 45,430 (the
highest among non-heinous crimes), the modesty of
women 2,528, kidnapping 4,634, abduction 457 (the
lowest among all heinous crimes), fatal accident
1,847, simple accident 5,809 and other crimes
reported as per IPC 20,017.

Looking at the average number of cases
those have been registered under different Acts, it is
observed that the number of cases registered under
IPC Act is 1,29,774 (the highest), Arms Act 1,003,
Excise Act 2,164, Gambling Act 711, I.T. (P) Act 21
(the lowest), N. D. P. S. Act 486 and other Act 3,365
(table Q7). Further, comparing the average number of
crimes reported under heinous crimes, non-heinous
crimes and different Acts of Laws, it has been found
that total average number of non-heinous crimes are
reported to be the highest (1, 24, 497) than cases
those have been registered under different Acts were
reported as 7,749 and the lowest average number of
cases were registered under heinous crimes (5,278).

Table 08 reports the correlation among
different heinous crimes. It is observed that there is a
positive correlation among all the different crimes
under this category. Further, looking at the correlation
relationship, it is observed that dacoity crime has a
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Table 07 : Number of Crimes during 2008-2018.

Crime 2008 | 2009 | 2010 | 2011 2012 | 2013 | 2014 2015 2016 2017 2018 Average
Head

Dacoity 24 36 32 33 28 33 82 75 46 36 29 41
Murder 554 552 565 543 521 517 586 570 528 487 616 549
Att.to 389 369 311 386 439 585 770 770 646 645 648 541
Murder

Robbery 541 515 599 562 608 1245 6464 7407 4761 3147 3038 2626
Riot 71 57 53 50 79 113 160 130 79 50 31 79
Kid for 24 29 18 25 21 30 38 36 23 16 23 26
Ransom

Rape 466 469 507 572 706 1636 | 2166 2199 2155 2146 2540 1415
Total 2069 | 2027 | 2085 | 2171 2402 | 4159 10266 11187 8238 6527 6925 5278
Heinous

Snatching 1377 1345 1671 1476 1440 | 3638 7350 9896 9571 8231 8138 4921
Hurt 1936 1938 1925 1946 1747 1768 | 2027 1898 1489 1352 1771 1800
Burglary 1926 1733 1502 1419 1715 | 2835 10309 12848 14307 | 9819 5106 5774
Motor 11020 | 13224 | 14966 | 14668 | 14391 | 14916 | 23384 | 32729 | 38644 | 40972 | 54863 24889
Vehicle

Theft

House 1539 1948 1868 1918 1746 | 3216 12735 15318 14721 10739 | 4571 6393
Theft

Other 6308 | 6559 | 6254 | 6313 5895 11992 | 42634 | 56385 77563 114054 | 165768 | 45430
Theft

Molestation | 611 552 601 657 727 3515 | 4322 5367 4165 3422 3864 2528
of Women

Kidnapping | 1233 | 2254 | 2975 3529 | 3675 5793 6437 6869 5932 5573 6703 4634
Abduction 334 282 233 238 274 501 668 825 664 506 496 457
Fatal 2015 | 2272 | 2104 | 2047 1822 1778 1629 1582 1548 1565 1952 1847
Accident

Simple 6589 | 5342 | 5516 | 5233 5115 5788 6994 6503 5827 5108 5882 5809
Accident

Other IPC 12393 | 10775 | 9592 11738 | 13338 | 20285 | 26899 | 29970 | 26850 | 25712 | 32631 20017
Total Non 47281 | 48224 | 49207 | 51182 | 51885 | 76025 | 145388 | 180190 | 201281 | 227053 | 291745 | 124497
Heinous

Total IPC 49350 | 50251 | 51292 | 53353 | 54287 | 80184 | 155654 | 191377 | 209519 | 233580 | 298670 | 129774
Arms Act 1218 | 931 884 1035 1017 | 921 753 700 688 993 1896 1003
Excise Act | 2275 1396 | 2179 1946 1779 1894 1408 1967 2356 2827 3776 2164
Gambling 141 150 292 598 518 560 631 894 1098 1273 1668 711
Act

LT (P)Act | 60 27 28 33 24 20 10 3 6 10 7 21
N.D.P.S 591 299 197 1127 829 442 322 277 297 376 585 486
Act

OTHER 2469 1250 1087 1157 1913 | 2779 | 6784 4758 2956 5655 6202 3365
Act

Total Act 6754 | 4053 | 4667 | 5896 | 6080 | 6616 | 9908 8599 7401 11134 14134 | 7749
Grand 56104 | 54304 | 55959 | 59249 | 60367 | 86800 | 165562 | 199976 | 216920 | 244714 | 312804

Total

Source: NCRB, Govt. of India, 2011, 2018, 2019, ncrb.nic.in
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positive and high degree of correlation with an attempt
to murder, kidnapping for ransom, and rape. This
indicates that the act of dacoity also creates the
possibility of crimes such as an attempt to murder,
kidnapping for ransom, and rape crimes. Murder
crime is reported to be fairly correlated with
kidnapping for ransom. Attempt to murder has a high

correlation with kidnapping for ransom, and rape
cases. This indicates that there is a collateral
possibility of happening of crimes (kidnapping for
ransom, and rape cases) when an attempt to murder
crime takes place. Kidnapping for ransom is having a
low correlation with rape cases.

Table 08 : Correlation among Different Heinous Crimes.

Dacoity [Murder |[Att to Murder| Riot Kid for Ransom Rape
Dacoity 1.000000,
Murder 0.298824{ 1.000000
Att to Murder |0.731555/0.154472|1.000000
Riot 0.817520[0.086392/0.592038 1.000000
Kid for Ransom| 0.774786|0.414774{0.502933 0.820399 |1.000000
Rape 0.525242]0.177522/0.939991 0.323126 |10.260584 1.000000

Source: based on table 7, NCRB data

Table 09 shows correlation results among
different crimes under the category of heinous crime.
It is observed that snatching crime is highly and
positively correlated with burglary, motor vehicle theft,
house theft, other theft, the modesty of women,
kidnapping, abduction, and other crimes registered
under IPC. The snatching was found to be negatively
correlated with hurt and fatal accident crime cases.
Hurt incidence was found to be negatively but
moderately correlated with burglary, motor vehicle
theft, house theft, other theft, the modesty of women,
kidnapping, abduction, and other cases under IPC
and positively with a fatal accident and simple
accident. Burglary crime is found to be highly and
positively correlated with house theft, the modesty of
women, kidnapping, abduction, and other cases
under IPC but negatively correlated with fatal
accidents. Motor vehicle theft is found to be very
highly correlated with other theft and other cases of
IPC but negatively correlated with fatal accidents.
House theft is highly and positively correlated with the
modesty of women, abduction, and other IPC cases
but negatively correlated with the fatal accident. Other
cases of theft are highly correlated with kidnapping
and other cases under IPC and negatively with a fatal
accident. The modesty of women is reported to be

highly correlated with kidnapping, abduction, and
other IPC cases but negatively correlated with fatal
accidents. The kidnapping act of crime is reported to
be highly positively correlated with the abduction and
other IPC crimes but highly negatively correlated with
a fatal accident. Further, taking the case of abduction,
it has been found that other IPC crimes and simple
accident crimes are positively correlated but
negatively correlated with fatal accidents. The fatal
accident was found to be negatively correlated with a
simple accident and other cases of IPC. At last, a
simple accident is correlated with other cases
registered with IPC.

Table 10 reports correlation among different
crimes under the different Acts of Laws. It has been
observed that positive and high correlation is found to
be between Gambling & IPC Act, Excise

Act & IPC Act, IPC Act & OtherAct, and Arms
Act & Excise Act. The negative and high correlation is
found between crimes registered under IPCAct & | T
(P) Act, I T (P) Act & Gambling Actand I T (P) Act &
Other Act. Apart from this, the below mentioned
regression equations have been applied in order to
trace the relationship among an increase in
population and number of vehicles with a total number
of crimes.
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Table 09 : Correlation Among Different Heinous Crimes.

Snatching |Hurt Burglary MV Theft |House Theft [Other Theft [M O Women [Kidnapping |Abduction [Fatal Accident [Simple Accident [Other IPC
Snatching 1.000000
Hurt -0.473641 | 1.000000
Burglary 0.929007 |-0.442739 | 1.000000
IM V Theft 0.847001 -0.563104 | 0.636736 | 1.000000
House Theft 0.906485 -0.360656 10.991020 |0.573016 | 1.000000
Other Theft 0.771913 |-0.548241 |0.529738 0.982177 | 0.463814 | 1.000000
IM O Women 0.936681 -0.315972 0.853541 |0.699500 | 0.855297 ]0.628294 | 1.000000
Kidnapping 0.871569 10.341252(0.733712 [0.732550 | 0.737574 0.667466 {0.936253 | 1.000000
IAbduction 0.907024 10.227865[0.906791 0577353 |0.917180 |0.486059 {0.961735 |0.827227 |1.000000
Fatal Accident  |0.798624 |0.552167 0.850880 |-0.498682 |-0.849969 -0.419603 F0.810496 0759428 |-0.818505 | 1.000000
Simple Accident |0.365581 |0.448659 |0.405028 |0.061038 |0.441009 |0.044315 0.487757 10.272191 [0.604867 }0.302104  |1.000000
Other IPC 0.951160 10.385396]0.798044 |0.866293 |0.774691 0.826284 |0.945967 [0.917567 |0.873132 F0.736529  10.413132 1.000000
Total Number of Crimes =a + b,Population+e . 1
Total Number of Crimes =a + b,Vehicles+e . 2
Total Number of Crimes =a + b, Population + b,Vehicles+e ... 3

Table 10: Correlation among Different Crimes (Total Act)

Total IPC | Arms Act | Excise Act |Gambling Act |1 T (P) Act [N D P S Act |Other Act
Total IPC 1.000000
IArms Act 0.320193 ]1.000000
Excise Act 0.706679 |0.754648 | 1.000000
Gambling Act [0.945349 [0.412891 |0.775335 |1.000000
IT(P)Act -0.751650 10.146939 |-0.219510 |-0.729713 1.000000
NDPSAct [-0.275426 |0.374647 [0.056225 |-0.023116 0.385584 |1.000000
Other Act 0.820835 10.218218 [0.408598 |0.696904 -0.613266 [-0.281353 1.000000

As presentedin Table 11, itis seen thatthese
three models which have been framed considering
the total number of crimes as the dependent variable
and population and vehicles as the pair of
independent variables. The table 11 compares the
relations from equations 1, 2 and 3, the r-square and
adjusted r-square values come out to be more than
0.80 and indicates that the model is a good fit. Further,
the beta co-efficient in model 1 for the population is
48.1081, indicating that the population is actually
contributing to increment in the total number of
crimes. As per model 2, the beta co-efficient of
vehicles is 45.0089, indicating that an increase in the
number of vehicles is actually contributing to
increment in the total number of crimes. Further,
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taking into account model number 3, the beta co-
efficients of the population is 82.3722 and for vehicles
itis 33.5063, indicating that an increase in the number
of vehicles as well as a population is actually
contributing to the rise of the total number of crimes.
These co-efficients are found to be statistically
significant ata 5 per cent significance level.

It is observed that the physical micro-
environment and layout designs of places have an
impact on the incidences of crime. The places fall
under east and north east districts surrounded by
economically low-class residential colonies, JJ
clusters, low-income groups, low literacy, poor
infrastructure and less police patrolling have a high
incidence of crimes. As per the assessment of
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Table 11 : Three Regression Models Results.

Equation No. (Model) | 1 2 3
R-Square 0.8989 0.844163 0.91072
Adjusted R-Square 0.8877 0.826848 0.88845
Constant -806101* -243251* -119470*
Population 48.1081* | e 82.3722%*
Vehicles | - 45.0089* 33.5063*

* P-values are found to be Significant at 1% significance level

responses, non-serious crimes like pick-pocketing,
snatching, assault, abuse, etc. are more prevalent
than serious crimes like murder, rape, etc. Crowded
areas, isolated places/shades, and vacant plots are
major crime hot-spots. High mobility places like
Anand Vihar, Seemapuri, Jahangirpuri located near
the inter-state borders are more prone to crimes. Itis
true that police and authorities of transit places should
co-operate to control crimes, however proper
planning, designing, and surveillance provisions in
and around transit stations play an important role to
prevent or minimize the incidence of crimes. The
socio-economic conditions are equally important, but
the goal should not just be to reduce crime but to
improve the quality of life of the people as only it
makes society crimeless.

Conclusion

This research examines the spatial structure
of crime in general and describes places with a
disproportionately large population and high crime
frequency. The data revealed that population
expansion has a favourable relationship with vehicle
growth and crime rates. According to the crime pattern
theory and criminal opportunity theory (Brantingham,
Paul 2016), a bad infrastructure, insufficient
protection, and a lack of surveillance provide
opportunity to the perpetrator, which supports the
conclusions of this work. The findings of this study
demonstrate that high-density areas, such as the
east, north east, central, and south districts, have a
higher rate of crime than other districts. Because of
urban characteristics such as density, mobility,
impersonal relations, differential association, limited

participation in community organisations, organised
crime cultures, and a criminal type in the life
experience of offenders, the findings of this paper are
very similar to the views of Wirth, 1964, and Clinard,
1942, that there is more crime in densely populated
urban areas. Shaw and McKay (1942) concluded that
high crime rates were caused by poverty, high
heterogeneity, and high mobility, which resulted
in'social disorganisation,' and it was community-level
social disorganisation that was thought to be the
source of the crime" (Wilcox, Land, Hunt 2003). This
paper's conclusions have significant policy
consequences. The crime regions should be viewed
not only as sites where crime occurs, but also as
places where more general societal disadvantages
are evident. Recognizing this truth will help us gain a
better knowledge of crime hotspots and better target
prevention resources.
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BRI Tl ® Pifeid IoRl &1 faaxoer yfowy

IS AT 99d Ud el 7] U=HTET

HIEKSINEK]

1Y [dBINTeT e fAepTeged a9l A [A9vr el 4 8Id1 & | Jegd el U 1 &9 BIRETH o761 3 Bllerd aISTv
BT BT AT FIIT ST HYT & | FOGT I G HIRART STTI0] 2011 SARTIE BIRENTH foret Iv ST & | Fiferds
FIARI & 1S BN 76T B 2R TEHIAI—BaE], TS, GSINIT 31I% TETYN AIEIRT P [o79 AL & | BIINEH forer
PIle1e FISTRI BT TR T4 ATefeed & | fdeg Hebel JItc BTT 79T 4 ATfeeerds o FAATRY B SI% q2T Hell Fead|
Tee F&¥T U9 [91G72T UIR 477 Ha¥T 4 Ireleed | Y20 & | 98] a6 & SIgWIR (FI7aIR, 94T, JEar, Jodr, Jadr,
FTfare @i JfAar Ji2ed W arefeed Fiaey 8 | 1961 ¥ 2011 % & ST B&| &1 [AavvT i+ J1fazed W @aidasyy o1
31X & | MRl ST | GIGTIY &1 & T7191 &) G 1 A1 9791 7 5 51, W B g9, 5—10 1541, g8 aerm 10 1541, & siferas
¥ UTT 7T & | iferas FraTrel 7 G711 @1 §¥1 H gig 1991 W 2001 7 3ife g §8 wraid 2001—2011 7 1 @iferds qroni o
T 1 g H 9l §F 8 1 T8 Il 1991—2001 B T4 BH & | BHINETH [o7el # Biferds g8 &+ U¥ w1 T8 A E |

¥1sq G&Y : BIfo1d, SIGTR &5, (b, weifaa, ey |

EASICEL

3R = fHa—dardi &1 FHTeT SR dTel e
B & STef warell vd faadreil &1 e erdr § e
fquor @ ¥ AT avg BT URATAT qAT YT
T ST a1t Hed shalil Ua fashdrell & UR¥Re
1Tl | wTfae 81T € | 376 IS BT Sl Wehall © b
I ¥ fAUvE g PEA B, STei e faf g &
faRad AmIfoe, ARgad, a1fie, TR,
Iofd feardadt & W wEed g 2
STHRAT (1931) & ¥Teal | “fAU0H &g oIl 31U
Idfdd AT &F & IgfAf fHA—wbardl @I
FHETfed B € | BT (1971) WRIGd & AR
fuoE @ fedl iR wR R oawgel &
el ®T FRIMAT THIRIT IR b 3ferad

SR BT ® | oM @ @ Jedied ud
Awied dor faaRor & 99 sfger ¥ Hafd 2
RS §RT aY IATE ddll Ud SUHRTEH! & Hed
yarfed 81l 8 | BIfeid SIoIR g b1 Aed YD
I &5 U TR &9 H BT ®, I8 A Bl
IaegBT BT Gl # Hgcayol Jf¥er M ¥ | O
zeret Frifia wu & fRif¥ed 9w sraRTel ™R fierd @
S HTE ¥ Ue (e, &1 a1 e | oIl | 9wie
B UAD Q7T o B © | Bifeld dToTR Begal Bl
AHITARTS Ud Rea1fd oraRerfa &1 ue Hfded &H
BIATS |

T Bl IR deg AURTE Pl H
Ui BIBR AIDH db THIE &1 S @ | BifeTd
qIoiR =i # Afeadl |, S , M, Bl , Ta

anfe e mawgedrt @ 9l ey & foru

1. WIHER sl YAl 9ud, Id JeAILTl, U, fIedHR Yoo fazafdened, w—yR (8.1) |
2. el 79 GRAIfTET, e BIAL, WIld JAIATAL, U, Ifaedx Yool fazafaene, @qR (8.1),
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3Tl B, RoTe WRies 1fSramier IO &3 & T uT:
dqel Ud Wsdhel & & 3Md & | gRags Al ud
IRIEd & IH A W Sl U4 fashdrei &f
T IR AHRIAS T gedl & | Sl (1974)
"3t fauve Bl BT ATGATIS fGa—dwerdl &
Fai B ARET ARG D |, GTHD , AHEITD T
RSHfTd Hael 9§ Sied & [ MR eIl Sad
(1979) @ SR wIferd, e T ddmd!
BRI H I e A=y fquor ufhar o 5
<l & | fashar &1 oru ARV fasha R TAT dar
fl S BT BT BT 3T FIUvH B A AgAqo!
SMMATIHAT & | 39 a1 & Aqeg " fauor ufsha
ol fRiEe da g 1

eI a4

BRI ST BTG & UiRFHl 41T H
Rerd & | PR fS7er @1 afRaHl AHT Feaues &1
AT I HAdT & | BaRE™ 21°32° F 22°35" I
3TETTeT TIT 80°48" ¥ 81°28" YA TR & #edl Rerq
2| f57el &1 gt &t 4,235 I f. 2| I 2011
DI ST B ATAR HAREM Tl B H/e
SR 8,22,586 B, o7 YWl B AT 4,92,058
qAT ARSI BT HEAT 4,10,768 & | ol STIEAT
A SR ST 14.6 UFIRIT TAT GG ST
SEEET 203 GRIYA 8 ST O 185
fdaufer ot faHl. T fomguTa 1,002 Ui safad
21 HEARGW B WIS gfedr § AR
feragrs dor aR dedia | faved faar g |
et # gt 1,013 UM €| PIRUH el BT A
Hifere fml # fve giie BrIT yaer daul Fegad|
Jod UQw dAT Raerer uR H ueer # o
foar T 2 | A AN B f¥EdT SaTs 927
Aex ® TEfh =AaA $a 320 Hiex g1 98
PHIRYTM Io4 U BI HaTs 400—600 HIex © T
Rrarer IR #379 $1 $A18 300—400 AR E |

HIRI™ el # Rrasrer 91, F8md 3t
T RN T4l ®, U< & 80 fererd WnT # fawqgd
2| RraTer 78 @ v WEd T4l 8, Hid,
IR Td IHY el ®, S Tl &1 Scar—uf¥=w |
JaTfEd glax fero—qd ol 3R yarfad & | S e
RNt & <f@o—ulRadt ¥rT 9HeT a3 @
I AT 2 |

S YAE UUTTell ¥ B+, BT, doR U4
SR URg € | I8 AT 3 Ry SuSis, Hiell
g 981 ox ol 8, R e 8 o, ==, T
AT AR @) SuSt B & | RTel § A @
IATET BTe ¥ 3ryofir v WadT 2 | BeIRem™
Rotett fawq eRTaet dorm ueTel e | forT garm 2
Hprar vt Ud HIRUM e Ue H IR e
Feafcrl A foRT garm & | f7el # o=l &7 g erhd
BT 9.12 U 8 | el & M =i # g, #ga,
TR, Fell oIl S gt o1 Y foaR. ® )

READ|
IR U9 & Ieed MfEfaRed € —
1. 39 9 YIS BT I HARYM Tl & 3fTait

qISTR dal T Y BT,

2. fta # fquoe o<l @1 Sdfa, faaver @
ST ST HRAT R |

dfdsl @ Iia vq fafdra=

I AT IR SO BTG
2011 TR JMRT B | RT® S8R daRem™ Rrel §
Hel BIfeTdh ITOTRT @l AT 93 B | 1961 & 2011 &
A HARYTH & BIfeld IIoRI & JaRoT grey H
IR STd fhar T & | BIfeld aoiRT &7 faaRo
YT S0 B & oI Feltd Ud g (1954) &
gRT gaw U fafy pead usRN  fageryor
(Nearest Neighbour Analysis) fafer &1 ST
fhar T 2 | S & g7 SIfarl @ faawer ufoey
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P ST B B oy fohar TAT 2 |
BIfeTd dToRI &7 faaver yferey
Pl ITOTRI & fIdROT UfeT BT eI

ISR ®eal & oIcd, I AafrdT, a=aTyd g
Pl el dell T Ugfcd, anfa fafrearsit
DI FAST H HEID BN | 59 IeeT DI &I H G
PR HIRYH Rl & IR sl & faaRor gforsy
B AT P TS 2 | HARETH RTel & IR Deal B
g R HIfdd BRGI BT THT T ferd 81 Y&l
2 | 9t & # ATy &5 B GIHAT & BROT
IIOTR Deal B A BH | RTel & Scaer oI af¥em
AT H ISR Seal B AT qe0T Sleroll 3R gaf W 3
IR Tl B AT UG e T
2018—19 H HIRE™ f5Tel # e 84 IR &5 2 |

IOTR Seal T faavor gfaed a1 dedieti
H == 8 | 7l & faaror uforsy & e axA
% forg Macan el fawg faweryor fafdr & SumT
far T g | wdued Rl # faaRd aa aoiR
Bl BT ITb hedd IR Dal I &R gRT
Sire feam T § | acuwar Rdead! aoTR Sl 3t
IRERE G AT PR A TS ¢ |

frrocad s fagayor fafer

HIRYTH Tt B Bifold ORI & faaro
yfey el Ud g9 (1954) @ dgyEferd

Rn = frdea agRf arurd
ra= Macad TSR arafdd g3 & siiad
re = Fdhedd TSR TTRia g3 & 3iid

e TSIl aRKIdd guI T 3T
Uttar Pradesh Geographical Journal Vol. 26, 2021

fa=y NND/N

> NND = fraecad usikit gRal &1 4t
N = & BIflP TTGIR Dal &I AT
Macan Tl yefRrd gRal o1 aivad
re= 0.5/A/N

A = g &3%d, N = o Hifeld doIR Dl
T

Macad TSR Jadhidh 0 W 2.14 & A

BT 2| gEdie § 0 YRS (clustered) ATGRB®
(Ramdom) 3R 2.14 FHAARYT (uniform) faaRoT &1

T |

ST (1960) & TR ARAIdH G (FOA)
frpTer & fore = uftrad= Mhedd Terd 8 |
ITD! FHol gl o1 FRAT I fIIRTT B IR T
BT | FE ufshar fgda vd g aean ooy 4
Y 81T | (AR 01) |

ai*ed  (Expected) sifd@  uges
(Random) g% &7 =1d &=+ & fog (2,/3)" I8 n
| ared veH / fgedia / Jd fidedd ol 9 2
ba gr&ifd® ¢ (2,/3)" ¥ 9 B W Yfod 3R
(2/3)" & 3Nf® B R FAAGRT BT T 8, 3R
qredfds O A (2,/3)" & IR BN R AIgED
(Random) faaxvr &1 gefar 21 (2 /3)" & andfdd
0 forar gr g Sann &1 fsd (Clustered)
31eraT FAfAaReT (uniform) fIdROT BT qaTdT & T4
gferad (Reflexive) Faedd el Siig 99 Wit
2, a1 98 gofa: wefaawer (uniform) faaRor &t
FJad A © | 39 [ Ak agfes e &
gfaaad (Reflexive) Mdcand usRil 791 ©®
quict: feed Pl qam @ |
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ArRvfl 01 : BIfeld dOIR D=1 & Adcan gsiHl fazayor|

P. INR % yor Frpeaw veidl fdia Fraea wsidt T Faea g
1 ECLGI] 14 A‘ 23 A 42

2 ARTTD 14 L], 18 T 32

3 SRS 18\ \/ 23 Ay 3

4 =R 15 A 3 A 26 A'/?‘

5 a3 15 40, T 21 ' 3 ! A
6 HTS 24 A, 3 A A 22 ! z

7 PIErISH 13 Al 24 M 47

8 MEIGIGER 13 1 26 ‘% 45

9 EEGEN 04 A 13 A 18

10 Sorart 04 ]y 7N il 16 A 17

11 giRan 16 ’?‘ 18 17, A‘

12 TSI 13 | 17 2 ’

13 A 14 '?‘ 14 '?‘ 14

14 fryTe s N © 21\l | 44 /

15 wgell 15\ | A 17 | 3

16 BT 14 16 ’?:‘»/ 2 N

17 frew 19 17 A YA 49

18 JEATEIST 13 | A 36 ) 38

19 STHal 13 \Vl\y T 19 45

20 ggHECT 1.1 36 25

21 gy 0a\/ "Ta 11 ’H‘ 18

22 gt maef sk [ o4 V[P 1.1 ! 2 !

23 RIMRIRE R 1 14 27

24 NERCINIG] 06 T AL _ 2

25 TEIURT VAN 2" 'V\y 32

26 TIAYR 8 | TAY A 1 17 / V-V
27 w4 09 17 | | A LA\
28 Argra 09 o.gw A 17 N1 W
29 sidefl T A od T 12

30 BRGNSl 12 T 12 | 25

31 gAY 08 22 24 y/

32 BT 0s/|V | 2] ] 17 \4
33 EINCE 11 Vl/\ 1.1 \,\y M 14 A

34 T 11 12 ! 17 s I-‘A

35 =l 09 12 A 1.2 V7

36 S 06 4‘ A 0w ANy 17

37 STevdl s |TA T 15 [T 1

38 a9 09 J 154\ A A 14

39 EGRIN 1 ¥V \4 12 ! 15 Ax

40 ST 03 \&, 13 ?‘ 14 ]
41 IR 03 | 2 ! 13 kI, AY
42 °qRPIT 11 15 17 T
43 g 15 '?‘ A 11 [ A A 15

44 =T s T T 08 [T'A A 14

45 TIRITYR 06\ \& 1w U] 16 W

46 FrawaT 1.1 12 15 v

47 FECEl 06 09 1.1 A

48 [ERl 05 1.1 14 T

49 JaRan 04 \Y 12 /i\ 11

50 FERISIYR 06 A 14 | 24 A LA |
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51 EEIEE 06 | dN 15 14 A‘" 1
52 LET o.e\y '?‘ 12 15[
53 Rl 06 ! 11 14
54 FARTATET 07 ’?‘ 13/
55 geradr _\yl 09 LVI 1
56 STIYR '?‘ 09 12 A\l
57 TG, 07 |4§ 13 '?‘\ n 15
58 MR 14 A 13 | 24 UL
59 RUdIRgY 14 ) 1.2’?‘ A 14 ’?‘
60 R 06 s 'V 141 A !
61 Tetan 09 Y 14 12 |’
62 qeret 05 ’?‘ 14 14
63 TR u A 12 A 17
64 M MA\ 12 Al 18
65 EERI 05 \'/4 14 T 17
66 Sfeadargd 05 15 v 0.8 V
67 Rraa 07/ ’OA?‘ 1 A 14
68 Rresrdl 07|, 1 ) 14 1,
69 Rk AN 174, 1.2 NV
70 Rl 02 05 12 w
71 qa3 02 ’?‘ 17 14 A
72 o 04 I A 11 ARNE 15 A
73 Argta ul AT 13 ‘u' 1
74 Rrerre ZEMN 15 \b, 1 [IA
75 wrRar 13 ’?‘ 16 A EAAN
76 el 08 | 18 05 VIV
77 Rrergd 08 N 18 '?‘ 17
78 P eATY 09 2 | 11 \
79 EEINIE] 18 3 13
80 defietan 2 A‘\I 37 A 15
81 @Y 13 4 25 16
82 IEER 13 7 ! 37 18
83 TR 37 27 18
84 R 06 24 2
g 814 136.8 136.8

Ard Tl garad, BRI 2017—2018

ST 7 1960 ¥ s TSIl favelyor &
WY H HYH I IHRPT S frael sl d T4 B
PR /1 U STl & ARt T faeeryor fava
21 S 7 oo faveryor # 2 9 6 O Mwead g
S T IR U eI H dhadl 3 e

I faeeryor # o gl fig H 22 ysril 9iE
el © | ST IIOTR Bl &1 A= 44 BRIT | S YR
TR TSR g # 1 TSR g € $9H 99K dat
DI AT 22 & TAT AR TSR g # 4 TSR @@
2, 399 IR D&l B 6T 8 & | SHI B AR

TSI BT fazeiyor fhar & | uRdd faweivor  ygd
Ao Feeaq g &1 gom geRll A ®, T
e fdg a1 goRT dor ey dedw fdg &1
RT TSIRAT w1 B | Ao Al dead fdgait
# 9 3o # e aTel TSI |AHE! BT T B F |

fdeam fdg arer sidl &7 JrguTd (2,/3) n BT ¥ |
FHIRYM f5Tel 7 Gt Bifeids TTARI DI AR 84 ¢,
3% g gfads fdead teril oie 22, fgd
gfrade eead TSRl Siie 11 Ud garg ufdad
e TSRi SIS 8 8 | 3 Yo, fa<dia vd efia
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areft 02 : yfdads Mecaq vsi &) arafas g8 |

$3. | ocdd TR Ta Te faawor
ISR 0.524 0.167 Tfesd
2 | o werh 0.262 0.444 Tfesd
3 | gl ueR 0.190 0.269 Tfesd

grd - Tl garad, BERU™ 2017—2018

Frpcas TSIl # ardfd® g1 &1 T TR
@1 T B | g ufade deaq TSRl &) ardfad
R 44 /84 = 0.524 g gfaad Mdheaq ael
P ARAMAP I 22/84 = 0.262 FAF Hfera
[Fehedd Uil @l dr&iided X1 8,/84 = 0.190
fPeeTEer (1933) & B Id G, yeyol §H
fIaRTT BT T HRAT & SR (AR HHld 02) o
W g & gom, fgdiy vd gy yfdacds Faedd
gl SISl # ATgee® A aRIfdd g3l B4 YTIT ITT
g1 o Hl "R R Mecad sekl a3 fed
fAaRoT @1 Fad FRAT 2| Sea@ g © b U
gferac Fravead TSRl fIaRTT & /AR ®iferd
IR} BT faavor argfeed ¥ Yfed a1 IR Fdfe

JIr Ufcrace idedd TSRiT &1 Hed o i Tfead
faaRor 31 gl 2 |

feqq @ JIFUR HIfe® IOIR sl &1 faaror
yfkred  (Distributional
Markets by Day)

BRI 5ol & Frpedd TSRt fageryor |
qIoTR D&l & fAaR0T Ufey BT eI+ dI9TR Hal &
fead & AR frar T B wdRum o &
(Rn) IHaR (0.78) FITeldR (0.41), IR (0.638),
TSR (0.53) PR (0.56), AR (0.73) T IfdaR
(0.72) B T THH B |

Patterns of Periodic

ARl 03 : HERYM 1T : fAaq & JITAR Difeid qOR D=l T faavor gfeawy |

. fea IIOTRT D1 H=AT 7 e Rn
1 AR 13 3.2 216 0.78
2 AR 9 17 26.1 0.41
3 AR 9 2.1 274 0.638
4 THAR 8 16 216 0.53
5 YHIR 9 2.3 225 0.56
6 9faR 7 25 208 0.73
7 NEEIN 22 4.1 26.0 0.72

9rd : T arad, HeIReTE 2017—2018

FHaIRE™ RTel # Hifeld aoIRT &1 faawo
Agfe® (Random) I I[f&T (Clustered) (0.64) BT
IR T I b WAl (el & ITAR qIRI BT
faeRoT urew f=—fi=1 urar T ¥ | feeg AR,
AR, EaR, [HAR, YhdR, AMIR UF fdIR
ardt fest § o arel diferd 9ToTRl BT faaRor
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Seeld-g & SWRIad (AR HHidG 03) |
e g i MIIR 3R AHaR &1 o T aTel aoTRI
P faROT UTHY AGREF & Aoald B, Sidid
HITAIR BT T dTel BifeTd qToTRT BT fIdRor ey

e W S X T[ed B R T |
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Fhd ool Ueer S v eRIad &1 9=
S H Fhfad 8 S8l FHF eRIde ST, Hee

ISTRT BT 91T | YTIT 1T &, S &3 § J1arard &
AT H BH IR TS B | 39 [quRId Rraerer uR
‘DT HSIT HHIA &RIT, SUSITS fﬁt{t“fﬁ%ﬂﬁmﬁ

FT &7 8, O BN & oy raedd 2, T Biferd

P AT W IR Bral BT fIdRoT 379 8 |

ARl 04 - foTe HdRET : AHfdd fA9FT & AR Fdeaq usiHl fagadyor)

il i T qIoIRT &1 AT ra Te Rn
1 Hohdl gitc BRI yawl 8 55 323 0.788
2 Bl FIId] Sod U 59 4.07 3.28 1.239
3 B R g™ g 16 3.3 10.4 1.457
g : T 9arId, HEIRET 2017—2018.

AR BHG 04 ¥ W ¢ fb Hpel ol
g<¥l § Bl GISTRI BT [daRoT ATgled I Ifed
(0.788) B | 399® fauid Paul Sz U (1.239)
T Ra=rer UR & #SH (1.457) H IIoTRT 6T faawor
Jgfed A FHRITRY @1 R B | T I8 g
badl Seel Yo, RaAer & Here e § 98 4o
31feres 2 3rerfe WATITRYT &1 IR S Fahra 2 |

Piferd ol @& faaver gyrey A& uRad+
(1961—2011)

Fifelds TRl &I dEm #1961 @l
SO | 2011 1 STRTOT T glg DT el

T T B, YRA SRTOT & JTJAR e ReTH
R1el # wiferd IOTRT @1 AT # A 1961 99 H 32
off Of a¥ 1971 ¥ 43, a9 1981 # 47, 99 1991 H 56,
¥ 2001 H 89 TAT 2011 H 93 B TS 2| eI |
IR TR 6 uRE caaiy ek H Rl @
PIfeTd TITRI &1 F&T H g §8 © | 5 9Tk a1
F A= ST & AR Midedd ueR
fareersyoT foba T B | HERET Rl & IroTR U B
fApcaq uell faweiyoT g (Rn) a¥ 1961, 1971,
1981, 1991, 2001 TAT 2011 H HHI: 0.67, 0.57, 0.74,
0.68, 1.12 TAT 1.12 ST §AT T |

ARl 05 : e dRE™ : Biferd IORT @& faazver yreu § yRads (1961—2011)

B, Ty ORI @ G | Meedd yeRll arafds P geri oeas geri
0 @7 3id TRRE &I A GCEdEd
1 1961 32 93 138 0.67
2 1971 43 6.8 119 0.57
3 1981 47 85 114 0.74
4 1991 56 74 104 0.68
5 2001 89 9.1 8.2 112
6 2011 93 9.1 8.1 112

A R SVET, BaRE™, g9, [T yR (1961 — 2011)
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IRl FHIG 05 W TE WK T fB
1961,1971,1981 31X 1991 H Bferds STTRI BT fIa=oT
ATgFod W Yo © | SHHI BRI g9 IRI &F quid
TR H 9IOIRI &1 AT H 9gHR b 89 B TS T,

P 45.2% UM & AN IR Dl IR NIl & forg 5
H 10 fH1. BT 0 T B € | 2T 14.8% TTH DI
IR & 10 . & 1fd®s ©, difersds aoTRT & Ui
DI B JATAR M B G § il & a0

3R FIGIRT BT AR U ATgead H FHAAR]

deilel H SR Ul AT § | AR A AT B g

BT AR T | 341 TR BT fIaRoT greyg 2011 H oY @A
B feTar g |

YTHI BT BIfdd II6R D% 4 G (Distance of
Villages From Periodic Markets).

IRA SRTOT 2011 H dT9IR @l o
T B X BT A 9T 5 fRHL F HH R, 5 — 10
o, & e 10 . 9 ofdres 0 o arer T 7 |
R & FTAR T B G H R T A B
forg @1E ot aeror far wrar B | B1E At weor
I AEAYUl AR HANTDH ABUT AT
TRIET0T (Non parametrictest) & |

Degree of freedom = (k-1) (r-1)
k= @I (Calumms) B =T
r=TfdTaT (Row) @ &1
X'=y ¥ (0-By /E

X’= 23.74

df = (k-1) (r-1)

df =(3-1) (4-1)

df = 2x3

df=6

df =6, P=0.001 TR AR & 22.48 ¥ AT eTd Hod
81.88 M T | T: HEREH f57el & IRI Tedial #
T A PIeT ISR Dal DI gLl H H1eid R IrT
TR |

HRYME H F{A 1,013 THEI H H 84
FifeTdr—aoTR s & | Y 929 Yl & frardt oro=it
JAMTLIHAT BT gfl & forq FHITaRdt aoiRl § T &
fou amd g1 ddRum™ S #4007 M FIfeE
IIOIRT ¥ 5 fHT. < HH 0 R Rerd 8 | Soora a8

Uttar Pradesh Geographical Journal Vol. 26, 2021

qrect fawmraEvs # (UH TrRIE) 26.3% T DI o
10 f ). & | 39 fAURIT 7151 24.9 % UM INIRT 4 5
ol | 9 0 oR Rerd 8 | g1 dRe s faery
U H 16% T 10 fhH1. | 31fdies X Td 38.9% I
5 fdl. 9 &9 R R Rerd & | 39 faudia sauf g
AEAR ARRI & dIoTRI 3 10 fH4l. I 37f¥e g IR
Rera Ul &1 Ufrerd e 2.6 % 2R 3.8% & Siafdh
FHa H 564% IR FEAYR ARRI H 529 % IH
Hiferd TR 3 5 fHHT. A &7 91 R Reyd 2 | 31
Tl & Jrea eI @ue H IRl 4§ I a1 5 10
. 1 a1fdrep 2 | s Ui daul fAerT woe §
IR & 7T @1 T8 0 10 fHH. 1 21fdes  aret T
T Yfed SUeTTehd B © | 5 fbHl. 1 HF g dTel
T B TRAT YT I AP ® 1 2001 H b
TEAIS H 56.4 T & ART Plfelds  ITSTR Bt UG
& foTq 5 5, & 8 0 T B o, ISl dedidd
H 18.3 Ufererd U™ & ART 10 fHHl. & a1fties 0 @
IR AT IMILIRAT D gfel BT 1 1991 H et
Tl H 88.3 % UM & AT 5 [ | &9 g0 T3
B o | 39 AT 3.5% UTH B AN HifeTd IR
B TP Uga B forg 10 fHHI. A 1fdd g0 T Bl
21 ¥ 1991 ¥ Pl dOIR B Mbead! IM |
ST B &l T ITOTR MHR H B 8 I | 9§
2001 TAT 2011 H 9 B~ BIC qOIR Hwal &I
AT TR 98 IR v g41Y Y & | 37d: Fiferd
ISR | T BT 58 I 1991 B JolTT H 9 TS B |
HIfId IR Hg MMHR H g3 81 © I ey &
fog o axgelt # o ferar o Y ¥ 1001 H
HRETH 7ot 7 Hifeld IoIRl | 5 AL | B9 g
qrel UTHT 75.5% 1 ST 2001 F TCEHR 42.3% AT 2011
H g TCH 39.9%E AT B | 39D [ARIT BIferd
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IOIRE 9 10 B, & @1fd 0 aret I @1 e
1991 H 8.6% T T 2001 H IGPX 13.2% AR 2011 H
U 4R 14.9% B AT 8 | Seeia-1y & b pifered

ISR ¥ 5 ¥ 10 fHH1. @1 RV aTel ATHI BT F=AT 1991
H15.9% ofl, ST 2001 # 9@ 44.5% BT TAT B 3IR
2011 ¥ YT 9G] 452 % BT AT |

ARfl 06 : HEREM ST - Bifed IRl 0 I BT 8 (1991-2011) |

2 (forin)
g SRR <5 5-10 > 10
TME BT G PINNI et @ | ufderd | @ | ufoer
=T FE&

BRI oTelT 444 755 94 15.9 50 8.6
qugRAT 102 64.9 23 14.6 32 205

1991 ISl 57 746 22 16.9 11 85
Haw 150 88.3 14 82 6 35
HEAR—CAERI 135 78.9 35 204 1 08
BRI Tl 426 423 448 445 132 132
qugRaT 95 40 110 450 39 16
2001 qreell 160 358 205 45.9 81 18.3
PHau 88 56.4 64 410 4 26
HETR—CAERT 83 51.8 69 432 8 5
BRI Tl 338 39.9 383 45.2 125 14.9
qugRa 95 389 110 451 39 16
2011 qreal 72 24.9 141 488 76 26.3
Pae 88 56.5 64 410 4 25

HEAR— BRI 83 529 68 433 6 38

I qRAT SETOHET 1991, 2001 Ud 2011,

AR HHIE 06 H 1991 A 2001 ¥ BHiferd
ORI | W B g H gfE g8 B | 9P 2001—
2011 | BIfTd ITRI & I B W 4 31ed ghg
g8 ©, g a2 9fg 1991 | 2001 & T H FHH 2 |
Hiferes ITTRI ¥ I a1 g0 H gfg # Sfa= a1
©, a1 ud fashar e gwre a1 g H s1fde g3
T PR AGIR B UgAd & | 39 gig d g &
[l gfg F AEaget e g 2 ) af 1991,
2001 TAT 2011 H Bifeld TTAARI F AH B T H

TR URIT AT § | I§ A PR B oY Brg Al
1707 foaT T 2 | 18 vt uReTor I TR BT ¢,
& df= 4, P=0-001 TR AR & 22.46 3 3MThfoTd
B1g e 81.88 M & | 37 DAY f3Tel # 1991,
2001 3R 2011 # FIferd IR & 0§ Aefe
SR TR AT |
e ud ®ifade fagdwor  (Spatial and
Periodic Analysis)

fopi) o1 &3 | ISR Bal Bl Bl DRI T

Uttar Pradesh Geographical Journal Vol. 26, 2021
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T3 # fAuue doi & A8 B W BT S Febar

R SRTA R V4 dTel dI6IR Beal B RATfHS
3ira X (5.7 foot) e fe=it # o aret TR

2| U0 9IOTR Bal @ raRferTd e aoiR
BI TEAAT Ud faRerar &l geral ® | fauvH daf &
e faaRe @ aed fQueE dadw & S|
aMf¥m—arivTe J—fa=md & orfed wU ¥ ©
e aem 9 fod a3 & fari e
JTeIHARl B gfa HRd & (Sarsa v Qe
1996)" | AR D&l & WIfHe fAdRor 99 &9 &
fIera 1 geriar & sl faerd=g & # sacdf
TR dal D G 1S grfl STl 8 | HdIRem™
P B forg A faw, wiadt fRad, o feaw
3faxTel Td &F f3a iRt & fAdead! aoiR dal

@1 31T I X BT A1 B T 2 |

IRy el # AWaR 9 QIR d®
T T—3TeT &l & SR R Pifeld qIoTR BT A
R =1a v T ® o w9 feaw # 9ot @
3 d S (7.6 fbl) o e 17 & | ¥ UBR
Fgad 3=l § T aret IR dal @ & g
AHIR ¥ HTeaR Ud fqaR (5.2 {6 rd foar
TAT R | U o1 & 3fcRTeT H T aTel SToTR Bal &l
3T g WHAR ¥ gUaR Ud wiEar (5.7) AL
1 foham T 2 | e &1 feAl & SiaRTel H oA arel
TIGIR Bal Bl AT qXI S&eRV AHIR A TSR
TG YHaR (4.8 b st febar T 2 |

Pifeld Td 1+d W & #eg fqudd dde
2| i e 0 BH BF & AT BIfeid
8 g5d TE ¥ | SRR FIfE g8 aad o <@
A T B9 BRIl ¢ | HAREM el 3§ F914
et IR T ATl TR @ A1fdd 0 R Rerd 21
FAOgd i IR T dTel aIR Bl a9l Uh

gl o A A (7.6 f5H) A HH € T <1 fad
SIARTS H T aTel AIOIR gl Bl WI® AT g
Teax IR WY B B (4.8 fHA) & Wi ¥ | A
fea TR T 9ol ISR deal @ e ST gy
A NP © | 3D [T 1T (a9 SfeRTed § o
el ISR Bl D AT TRAT G FIH B 2 |

forsast

HdRE™ T & difeld R dgl @&
frpedq el fagelvor & MR W MdedH fdg
qrel 3l BT AU (2,/3) BIAT B UIH FHE B
(2/3)=0.52, fg<ia @9 &1 (2/3)2=0.26 AT eI
WE BT (2,/3)3=0.10 © 3 HIRE™ Tt &
IR B TS T5EF F YRed @ R T
BRI STl # Hiferd qoR sl R AFaR A
fIIR dF Fdead TSRt favermor fear a1 & |
e el # Jare @ 9 Rl (@HaR, FTedR,
JIAR, AR, YHAR, AFAR Ud IfAdR) BT HifeTd
IIGIR Bal BT (AR AEled I Ifod Bl 3R ¢ |
HARYM fSTel & BIeTd IR D&l & [ad B JTAR
R B AR R IOIR desl BT ARV BT eI
far 8 e R IR (55) fkaw &
FIfTd AR Bl Bl AT g9 Faied oI
THAR (2.2) faaw o a0 Fa & 7 | Fiferd
IGIR Dal B AT HH B W Ad g 31H
TAT IIOIR Besl B A&7 AfH 8 OR 3 G-
B B & | eI & § IR Beal ® AR W)
AMgfT AR, AHAR, HIAaR S |aifdd qo
AR & Fe9 7 2| SdRa™ e § s
Pl UR AHAR ¥ fAIR TH BT T3 &
BT AT [ B SMUR R FAM faaqd 5 7.6 . AL
T fhar a1 7 g & iRt W e e ared
IR Bl dI a0 4.8 AL =ma far Tn
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2 | BRI Rre # wifers o 9e7 W e
FHH T IR wWie g AE B & A1
Fiferd 3 & 7 | s 31 g2l # Sifed areiRi
@1 Il B 4 H gfg g3, T Ararard & Al 3
gfg & F9a ol B | HRE™ el 3 wifords IR
A TN g8 U B ATAR T BT HeET H B g
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HIG[aT ARd—urel AT faare § 99 &) srucae fiar

3fia g

<" RIS

GOIP] GRTHT RG—TGT W14 14415 [U0el & THT ¥ 379+ AYFIhY UF & 3iI¥ [deq—Taric =41 &1 e [a9
g1 8371 & | 1 [ TG 7 7 BT 37T IV TS TSI I HIRA §IRT STH—HIHIY 157 Y67 P 18 1Y) HRAT
AT BT BT [AR1e] 37 e 36D GIRT 15T eATe—AT7e7IGY J131 Bl GIH 17 aTet] 80 [HAHICy Tl SRge
fergera we@ URIIGTT & SETCT U 4l GoTa Tl WifeN @1 $iI¥ aT $ilv TUTefl @ea 7 7916l &1 Y 71 TN A1) B
BIATITH & AP [T <a 3717 T fUTERT T & TG0 ATl &7 B1 39 3717 W7 ¥ & &7 | &97f fa47 | qrecifadar 3
TRT—ATeT P e 81T & [Q71 # §Y BTG4 1% forgered il #i4r wea=<fl faaral 4 =i @) gvier 9131 1 THRT T8 off
BT & G173 & FATFEIR 217 1 98 UR &1 TUTeT 1 91%e & 12 379 YRTcT RISI—del qret [G9efl w1l @l ardh 7%
R Y ST SIIPTHP el SITTY (531 5Tddb 1] G911 & 7ed] I8 147 fdare I 7371 7] $1fug @ aul gRr-r & | viorn
& Q1 ASNTHII T MR 3% 2147 & 171 fGA1eT P11 | ¥ BIC U WITag IS 79Il Bl GIHARE A8 Goad gV w17 +
T81 G B AP T R0 BY B 951 GRIISTTIS § 39T Y ¥e] & SiIR [Teel BrgfIve 7urel] FeT743) dodlo?rf
Il @ Hged arel! gl FRPIR BT FPIa I ARIare] 9 @ Gid quid: AHRIHS V& | §Telild Us & UIe ¢ =T §IT
TIAIfSTT §71 B avareara! qraroril & Hel—4ifa GRI=IT ¥R T FRBIR §IRT 7GIT 7 77 V8 HIGaT 141 [Aq18 & emi~qer
FHTETT &9 fevella ardl @ Areqd ¥ Q=1 wvl g% 7% (637 S Y87 & UR+g §% 13915 4 Araig] 19 $l §%7 SHe
RITEIdT  HIRA & AR Vb GTIC o] GNel—GIqe] Geq=1 B &1 & [o7%7a I aTel I74% H GR7TTH] TR UITH 7 fa9eryoT v =T
far sraeas 8 |

I& I[]: HRA—AGI HIH] [Aq1S, HI7—G1eT TSI, BIATIIH &7, Filct] T, doeyvs 9IS S1erviea |

EEICEI

219} I # MR &R A gRmar o € &
afig favg @1 <1 walfds ooft @ SR gl
AETeIfdadr € | U 3R wiel ‘Rufeaa 3ifw sfvear @&
wY H qRd fa3g &1 qIG g1 Ahdi~=h K B
et it JefRuerar va oyl we—aiRaw
& Tl IR SMIRAT 7, Sl U ysSKRil <ui @
HUYAT & 3MMER UG S 12T AedRTHd T8l IR
I <ol § A 981 g iR digedt Rufedad sifw
ArgaT faq &1 a9 g7 ARare) g g e

AT dTe], faRdRard! smshrd Hifadl ST—uiTfex
2 3R gg BT FIERV PR ATl Ty AT B
I~ <97 foredd ST Saof=d SeIExT © | 370+
gl Nl & Heramy Idae # O & IR FHdT
T BB BY TSI e & 1T fhsdl 7 fosdl &y
H Aa—fdare sA1 gam © | Al @ Srars H
PIFINAT TRBR & I & 91 01 ISR 1949 Bl
IR # 31T 39 A ATRIATS] A B {1 Fad A
B R & Ui AHRAE & & | T&f db aF & 9
AT faaTe BT R 1962 H AL HeW A1 81 gdh

Afra Ris, eng edar, e vd |rdfioe sieaa faamn, dio flo THo Hosflo difctd, HMYR,
g BAufa g off 7R fawafyened, syR (SR uew) |
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€| S8l =9 1 Yookl ggfav HIffd HRd gd
IR & {B T AT TR 34T wI A ool oA
forar | 99 & 31ST d% <l <9 @ g TR A
fdarg a1 8o © ok FE IR I' IS FWg
STHAT R Terar okl f@dd reul &7 ¥ w9 of
a1 ¢ | 3eR favTd o 99! ¥ faRarard) 99 e
IRA & TSI H Rerd Il UR 3791 Wcd wITiud
B H T GAT B | g8 WG SuHBgId H Rerd
TRAT & Adead! re—rsat af e T amRke
HETIT UG PR 4R Bl ORG<] PR BT YT YIS
TS, UTd, Aeihl, Jed, HeTald, MM TSy
<9Il H IUAT YT 99T X&T & difd Sferd 93 37
TR I8 59 <9 H [IHRAT J—9NT Td 3= SR
JAl &1 TN IRT b [dvg B Fd qdl
IRTEIT—Uee TR 3 NIeT BT g9+ 319 e H
T R ART & B B gfe &= A | gferg
= BHIT W YR & g qTfebeatl UrAiford ©ed
PRIARAT BT THAT HRAT Y& 8 3R BEl 7 el
YL wT A S8 fored ff 8T B 1 IR TR 30
ReIfT BT woTgqd H= &1 Hem | A 7 urfohe= &
A1 Ul ¥ B b G fBhd g4 8 fo i g1t &
P SuH H Ry W @RER gRng qen
A—urfea™ eMfdid TfTIRT  (China-Pakistan
Economic Corridor) W@ & <ifdb 3@ a8 WIfcTe
T A AR & I BRI 3R G sqq TSR AuTe
P YT T AIERT FHTHR HRA UR 30! Tdhg 3iR
HIgd BRAT A8 V&l & | 9Rd SR A & 4
TeI—feATerd @ aferol Toie R raRerd Ut U
3T=IReT XTEE (Buffer State) ® | FTRI®T 31T Udh 3TeT T
IrEaRe e g sl & dold Ut & SR
TSI B —3TRERAT BT A SoTdhR =+ fuse
O DT H I8 AUTIIS FSIgd IR oll & 3R FSD
RATSTTSI H 37fefes fFder wr wRd & fory A
TR

SEGRUI

TId E BT A Sqa¥I  HRI—TUTe
I AR BT AR fogerg ARk AT
fqaral & doplferds FRITfAd RGBT BT [Jeer o o)
39 fqare & R uer srfq A9 @ srucae e
BT TRJIRD FIF0T BRAT € dlich IR uRReIfal &
3T I AR HfeT 1 FeIRor v g et
FREAT T 2T DI FARET B T AR AT H IqD
ey O famdia uRRerfaat o gevTgfed 1 27 |

aeal & gid g faftra=

BRI S oI B D B
SMGRIT gold: g effdmel i Ag@yu
UHIREl H UHIRG oRg—dbrl, FHER gA Tl
H-uFeRl g wROomERa € R
JTTTIBT & AR FI BR A fbar 71 &
Td oY GERI P & H @ gy [Ty ®
fopan—fafer &1 vRimT fopam T 2 |

HiSeT IRd—urd faarfea &= a1 wihnfas
srafRerfa qom e A

qAAT H IRA—-Tl & €19 9ref &7 AlsaT
A faare forgera—aremari—{oiftamRT &= &
TR © FSTIdT J&I BRI HSThTell A4l Bl IGITH
I & oY =Tl | Brell a1 3R 9Rd & Harel
9T ¥ WRET a1 & W | A S e € | fafew
SOSAT 3R UT & 7e qY 1816 H gz Jrllell A
@ IR Tl T4l 39 Al QWU & d1d JRIS I
AT BT iR BT 2 oA ATh—ATH SeelRad
2 5 741 & i OB & J—W1T U= =TSl AN BT Al
REHl TRE & 9T R IRA & THITHR SN
SIfeh I 3 9 &l & S&IH A Bl R B
R 3MR AT & e TR JARS Fawe & | IRd
foTgerRg & FHIT A FIperT aTell STeIRT Bl Tl BT
I WA AFCl § e St I8l 9 16
fharier @ feffamRr & w9 Mde arell
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FHE-ATN TATRT BT TN BT ISITH YeIed AT 2 |
JI: IR, =Tl AT A 31ferepd foerd o1 dnsif
@ gre—vied W Rerd faarfad wramar &1 e
TEAA I T 3600 HICR Bl Hdlg WR 372 I
febetiier # el ga Us yaiig Y~ & Sil b
MR® gftc & s Aew@yol 2| 39 A @

qIY SHU 9T # forgerg o=f Rera 2 ok adf &
IR—UREH Bl IR HB 0 W R Tme
=1 Rerd & | 9 A1 I8 AT STl IRARI 9
IRIITE & UARFTE el & aRel dedid &
=TI 3MMAT & <ifh Ul 9 o+ gox uf¥ad
T & FeI STl foTel BT 237 Faram & |

Limpiyadhura
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o
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Figure 01 : Map view indicating the disputed area of Lipulekh-Kalapani-Limpiyadhura
Source: BBC News, https://www.bbc.com/news/world-asia-52967452

TRd & U 59 &3 &1 9ERe Hel
UR IR AR & H BN arell A diged
forare™ il &1 Y d=r wfafaferat o e |
ToR G FhHdT & | YRS = J&T A9 | I+ dTell
UM R IRA—A19 g & 918 A 8 SUs] foegad
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are? gfersd (ITBP)@! TH1d &) 3T © $iR -Tel
T qTel AT IR A 9T 9 (SSB)@ Sami
B AR TR I B | A o 3 aF @ e
e I Tell—ifd aRfId g iR a1 & Aredd o
S & UR QIUAT W TId AT T § | A
RIS W@ A1 SR fagrfed dHr emse 3ifh
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TFRTS HElel TR U Heol dTel J—HIT H AHARD
HEcq BT AT BT ol I AT B R8T © delr
S 3O T SMaTIGATR & AqqHd Idrdl &

ANTR®GT Bl YR § 70 IRAY ARTRGT & THH
AR 3R AT, 3aeR vd IR ure &1 T

IR 3TST W ST 60 TG HUTell AR YRd §

=] 9IRA §RT by ST arel FH0—3R] IR Had
1 UhR TIeT IT Ie] WY 3 ATgfed ST XaT
2 | IH—-9T TSSirs o M BIcd | Tl 3N X8

DN g GIAIT3T BT IRT AT of 8 & | BT H
Ty 1990 H U H Igeld AlDad Bl AU &
[T & IR TS T SR SIS HYR B T

HRA—-UTA HATYOT HER 8] IR HORTE il
2 3R I9 & IHATd TR TAUTA B B RAD 3MMhTHD

FSTA®T &I AR & Jd UeTHA IRAReT 31

e fIgRl IRl & 39 gadd W SR S

YIY = YRT DI EARIT B a1 8 Fordd Berdmu

Topdr 2 fb “faga & dig f 297 g Nbe 8 &1

IR B W1 =l e ofiR At aiiR a1
g T E |

HRA—1UTel -2 U4 A D1 e qfAdp1

IRA 3R -Utd & Hem HAUl e
IAIEHIA F Tl AT T & TP Il Ps
URIOr T=efl # el € | RMHI0T & SRR Tl
BT SAGYR, AT & T R BT TYRIA 370
HIGT <Al AT B STHLRIA! 8 | 98] ~TuTel & el
UT=T &1 HETHT g D1 STRefell B & 1IRG U
2139 YR QI I T Bl Hrmferd 3R Harfy
MR WR giedh aTiiep, ViaeTRie, FRms IR
TR T TR A A w9 I gY § | Y
qUTd & T BN B S TRET HERTS gl
ARTIYT ITE BT SI1aT & Rl 1768 # THM faway
BU UBIS! RATAA! Bl Ybidrd PR U T [Fg—Ts
AUt @Y G Y| AT BN IR D AT I
1750 fhalHiey o=l el orefia AT 2 Siifds uig
YRART TR STRETS, Sk ve, f[98r, Rifded
qoIT uf¥ad ST A BIR okl @ | Afedl & J8
P RO IAHaR At gAdr A g
HoRawy aFl QU B qrF AERET DT GIaeT &
BRI TS ATIRE T TR ATHISTG Tyl
2| 371 fguehy wweerf # 3R 31fdred wiredr o= &
forg <M1 <2l ¥ ST HE A | 31 ST 1950 Bl
RA—AqTel i &R e @ af &1 ffier
foar Rrad aftfd uraem=l & welvawy  =dTel

Aahd ST WRd &R AuTel € | 3foem 1, dafa T,
gd o, qfedl 7 &H Ub g | dfen g | fAwd @
DT A 3T T AN 3rivey ReIfal & argay
T ATIR Td fTarTHT gfaemsii =g 9o wd 4
YRT TR 33T AT 3R R = A1 8 dld R U
3 TSI Bl YHBT & T8 AU Bl 3N Ua
OIS Aee R fguela T =il &l e U
BT 2 | g fUec @ auf § T &) oD
IUT—YIA AR HHYE [TaRERT & ged g9a o
YRA—-TTer Hrereyof Faeif # werd et ov & 8
fSRIPT &I PR AT BT T Dl TRB gl
STHYIT 3R T ¢ |

I A IRT—UTd & dE BH Al
AANGT DI BISHR WA Al DI Sfed faarg T&i
£ 3R ST Q=T STl e Al ST 98 fderd
Are—ferRor o1 SRt ff 9x1 @R fora & @fesd 2015
H qurell Afdu—fafor ufbar & SRM Rl
TR B dgedl R IO faare § 9RA Bl
fADT BT ~UTdA B ATRS AT H SIS & BT H
<@ A7 3R AT & ATl fIaRaRT & URd
RIS 1 AR BT oM IoTd gY 9gAd 1Nl
IR IRBHR BT 64 fhar {5 99 & arer i
H T T ARA fRE Ua T g A IR o) A |
g feAl Argarel = @ q8brd | 3MTb) AUl o
IRe IR ¥R ST HRA1 I B (a1 & qer
9 9<d H {B IEdQl gcAmHl &1 f[Igar
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faaRoT o9 BN 28—

e TN 2017 H 9RA & WX ST eI H AT
gAUS o URA—I & Hed ‘SIdherd fdarg’ &l
ST feaT | 9 IR RGN AT @ e o
I INE g A A MR BT Ig T ddb
T STl fob 9 faare &1 3o S HraATar=i H
YIAT  USTT Sdfd I8 Bl eF
TRA—-TUTel AT fdare & sr=avia 1T & |

e TR 2019 H WRA 7 STH—hTHR 15T Y134
@ 918 RAR ORI & UHh TdI9 A4S
SN fdhar f5 oR quret 9 Hel faRe Sfey
PRI BU Y T FUHAT & [Juie T |

® 56 W% 2020 H YRA & YAl IGaNg U !
T Sl @ U A SifasHer b SR
HRA—A |1 & ST ATHA—ATH 37T Y 3R
D SIF A4 faT 918 8 HE 2020 BT HRT RT
AT Setrer ARG TS BT FIH a1 arell
ST 80 fdhalMIery oWl gReeT fegerd
ISEH YRIASHT & IgHTEH Bl dddx =arel o

U 7 faare Uer o fo=ar [

® 18 HS 2020 BT UTHA Po Wo vEf el &
I dTell JuTell didwe T AU & Ub T
TR DI ARl S I WRAT &5 H 377 arel
g | IR BT iR iR @ &
[EUT &5 DI U BT A BT qar faan
3R SUTell gl faemedl Werl o HEl b
iRt fogel ofiR BIATari &1 GRT STt
T & AT AT & IR 7 eIl Bl argd

9 & U AT dHeAfad $eH SR SIRi [

e D TIE 15 T[T 2020 Bl A AGEARI DI
T =TS H IR SR 919 & AfTdl & 9
e qd—Iford dey garr o WRa—dA
R DI AGH WR UR UG AT offh gl
g9 T F 17 BOIR Wi $aTg dTdl forgerd
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T B FHIY MR I T drell U AT IR
AUTell 3RS gford wrd’ (NAPF) @1 4441
FeTferad dHTd &R <1 d1fds 98 WIRd &1 8% 9
TR w” g TR @ A | g9 "edr |
AFA—ITA TSNS DI SR R HRA Dl
Jrafdyd o e |
grefife 417 el Jurer § 9y e
JFRRTT BT HeH oIl §I TSl Bl U PIC -1 T8
P Ul TRBR §RT G W B DI Ulshar Bl
idgTe gard g Ufaeifie hder gAmr ©
T ey Tl # IR d8TgR a8dl & ~cd
el ATl HIUF B TRBR G FedlTog 8l 141 8
9 qg—alfIa =uTell TRBR BT GRCHI IR &
gfd AHRIHAS AT ST &7 & R IRA—-a1d
Tl H GUR & TR 98 T E |

SUHER

Ag=E U R g @ g T qRA
@ AT UH Sifcd GReM—gfaem I ax & 2 |
faaRarel ifa & ded fdad & W &89 ) 99
% ol 1 9 DHacl U Tb IFD] ALl Ugd Bl
3 IR & 2 dfed 8 fAcel—aTonrs ST
B W R IRE wIfad fvar 21 A gR1 AuTe &l
ISP HEIHiE]  URAGHT  dee YUS RIS
shiffea # wifie f5d oM dor uwxarfad
T Nl URASHT § 9RA SUHRIET H
IHDT IURATT 3R A 81 AT © offh I8 T
2 & ol sgaadl wdl # MRT @1 RIfa a5at gao
2 IRd faeg # onfiw, Afe, <o,
Iefe Td A 39 9 R IR g9 AT 31aT
PR BT © | 37 A §IRT UeT AT el w7 4 [
S drel 39 1 gfua fharderdl w1 Rd |
dad Tderal ¥ URTER ) @ 7 SIfug S quv
faar J81 © & o foaRars) 99 9 9Ra 9T
B T T8I & T B T I8 {U e JRdsa
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Td U DI Ae]0d 1 @ H YUid: HEH ¢ |

g § ARG Pl AR fb 59 Ufdqa Reafd @
gfReITd & g FUTd & A1 UNIIsIG Pl o
el 31T X2 370 fguela weeeil BT wIfiddr § 3iR
AT T AT O GET Q9 & SN H T
JHfILar BT AT BT ARyl dRIdbl F T b
S | 39 o) R &7 wuTel § anfefe fHaer &
AII—ATT Ydel ARGIIh e iR A7 {2y e
ST ARy | edIdRT & 59 YT H AR DI Q1 gaif
% ARie—uRe—aRe  f2dl & 31wy
TRERG ™ & Rigra ) menlRa ol &
T H S fqaer AifT | srawad smda—ge
qRadH! BT YTfFddT 3+ a1y | 8] 9Rd BT SToa
A TTeg T & AT S W41 A AR faret
BT VRIS S¥ardell Ud AFfRE & MR IR
TR AEAfY | AR &R o1 @Ry arfe A
9 I]aT AR RA & [deg Bl UeR &
HEAINTD A UG 1 BR A | $9d A1 B AIG[a]
-7 SO & AGQTOR WA DI 30 IEERT
Td 9HRS f2dl @ & # I@d gd AT ¥ &
el YT HHT TR SR ARERI HSd, Vold,
Balg Uccl, U R glagrel & FEor o
eIy q&1 <1 BT A1 WIRS T Tl GRe g wifr
BT AR far o\ |

T gl
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g0 vHo Afarf Y S smenfRa e |l &)
A BT U TdbId ATA

faer R wd IS AR

N ARI

IR H STEBAR [5Te7] 5 —5TT TR AS¥IAT BT T YET & | ST & P UTH) H ST, FANIGS, TSLT, AIET,
IR, DS, I vl Gev1as gaTel gl T & | TS ST bS] & Gallda [HETs, Saiv Ja ¥, SNeEvs Hied av ] &
89 57671 @ Y—7cT 4 ST 11 &1 HIFT 0.05 A9 Tic ofiey o S1fed 81 i1 & | A1 31T 87 311t $10SaT (M. H.1.) el
TR0 a1 (U.E.) % SI¥TIR U3 57T &1 JUrdec fafie= qrarell & Ard g7 [Se/fRa 811 & | SR 5179 7977 €1t &
qd] Icar¥! TGOl AIRTUTH] HUSS & GI9aAIcs 9197 4 37aiveld & il 4,038 a7 fHI0 § el &, 2011 @& ST191] & STTEIR U%
TET B GoT TR 44,94,204 2ff | TG ST H STTIG P 577 1 JTaect] BT e HIeifHe idbs] & il o faar
71 8 | Gl 1 1391907 F&T 37777 §a 1Y T [aHT, H10 f20 130 f30 TRTORA 7 STeT GRIETTT BRI 707 & Tl §6d
RTRIT (e GRYITH] @1 ARG 147 71 & T 781 & SITEIR YR 0] giord 314, Yloveo e, fagyd =], difsd,
AT, FARTSS, FIZPHIaIE, 3iIv BIEITC @ eI FIfaF T T & | SFHRBT & J0 TH0 Wi STTHF &
SITEITR ¥ ST H §—7e OTqect] BT A1 Arc GIS 10.2 W [T TTITE |

¥15G &Y — 577 W, o7t JUraeT, T U (pH), AT, BOINGT |

PESIGE] A H BB A H HAPR STe] Hhe I & 1T |

el T G BT MR § T g W?&Fﬁwwzﬁmfﬁwqﬁmw
QU & HIRVT 3T UTR T HATEAT BT QI8 Gd Eal ﬁ@ﬁ ENAEI %\' ERLEZCEIRNINNN lqt‘JHl'j STl
WReror g=g ® (Rig ud Riz 1984) | I8 T Al & Trac ¥ B ' W@ 8 ([OR U9 oI
TRIHRONT G & R U IR SUART @ gre 2005) | 39 R H STAIT WR W el et @
T T R SUANT IR 71T T FhlT § (Jalali 3ifchef, SUANT Uiy, T Ud $-d e o
2009) | AT ERT Gedt TR e G g et pr2 A LD B ST & | ST ORYET H U
TfIEI 9 H SUANT AT O <1 € (Davisand De I T A TN ASH & Sfwifal g I g
Wiest 1966) [STel T T w0 § fiqwer i & P GIMYR OIS & Siel HAl—wdel vd 4 oo

R PROT TS T T STy Y T & arch AT, SYART Ufey Ud SYANT ST AHAT30
2 (Mathur and Maheswari 2005) | $%@ TRUERaReg G4 ST QT & U o1 st faar ran s |

1. Sf faA ¥ AR, WS YTATUS, A Fere el VfT Fasiar Jeifdenad, serdl, 7e9 yaer
(kumardinesh.bhu2014@gmail.com).
2. Sf VDY FAR, GES YTEATUD, N fAmT, qareadl werfaene, JdrayR, AR, SR Ul

(rkgautambhu@gmail.com)
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Fig. 01
HeG T & HaTd | A 4] & g de doT Y4 W OMONgR U4 SfSTITe T ufded #

TR T SIFYR SHUE MRA & Sierd § U 37T
ey T @A 2| SMYR Sue &1 s
IR 25%26" | 26°11" IR Aef(er AT 828" |
83°5' Ydi QTR & W& & ST T |1ET & YT Ieal
TR IR Av€d & UfR¥emicaR WIT # JrafRerd
g1 g &3 ARGfad T Iemide giednr |
HEIQU 2 | 39 OIS & SR U4 SaR—ufad #
GeATYR AT SIET0T H aRIOR Td A QT TR

SCATETETE g YdTuTe STHUS aRerd & (e Ho
01) | SIMYR SYE BT URITTdh &=hel 4,038 a7
fBHI0 8, 2011 B ST & TR IR Gl ST
44,94,204 o, RORTH 22,73,739 F qAT 22,20,465
gl B ST © | 39 UPR TR S |
41,47,624 (92.29%) STHHEEIT UTHIVT & UG 3,46,580
(7.71%) ST TRIY &3 # 9 dxaly §, e
S99 SFYS P! GG A8 I HAT HdTs 79.66 HI0
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2| SMYe # |ael 9AT YA S Qi @1 WRYR
SUGId 2| Fagl ofd & TU H A4, AT, 7w,
TATCTTd AT YT STt Y AT TewTg 5 41 2 |

AT BT SEQ

TR I BT IGeW MR SUG D
HAL! STeT QG W TTeT & OTat T faeeryor a2 |
EIECERCEIESIRE EIC o]

TR S O H IO UG AETEHD QAT
el & rer—arey faereryor & forg sr=iem= @
fafa= faftral, Il Ud SUBRON &I SN qe
|ikerar fafdr ga TR 3 &1 TR B &
TR fohan 37 2 | g Himiferd sregas wrafies ud
fadae afferet WId W= eMenRd | STet A¥Te, Siel
DI SYITRICT, STeT ToTael, STl Wk &I FRTde,fe
fadrae sffmel vd |deror gIRT fohar T g |

UIHS 3PSl BT UHATHROT
yfew! & MR R fhar T | s9& ford Sug &
21 fapraEvel # yd famrrgus | 2 ufaest qor
Ade! o @ fog Al vd )i | 10 gfaeet
TR B T 2| fgde sifhs! & foll IR
TAT IR ARG TSN H U BT 3fferel BT
e fear T g1 g9 Sifde! & M. S. Office &
AETH | ARV U faweryor, anfe famar R R |
fcresl & fazeiyor & ford e fem vd aft =
famT @10 20 A0 fdo IRTORA # STet TRIeTor Hxram
AT 8 AT $9D I[RTH GRUMA! BT ARG
T T & TFoT $61 @ SR WR Rl gford a1,
qowdo Heu, fagld @retaar, wifead, A,
FARTSS, disdraiFe, 3R HEHe & gAY
AFRE 99- T 2 | SFRET & Jo THo AfereT
SR & JAER WR SUE H Y—iel Jorde Bl
HERET Arc GIS 10.2 ¥ b T § | 31edg &
TR & ITTAR $ 2ifds! bl FaRerd gd faeifvd
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T T © T SWF FEK UL 3[dHS] B
iR ugfd & ufaerd faveyer fafr & gr
RO ST AR 6T 9IT fHar T 2 |
IR gd faerersor

SIMYR SIS A7 T HEH W JaRerd
B & BRI Tl Bl STeIHTeT ST Tiat # forary
PRI & 3R TG H B A B IR DI B
STl By BRIl # Herd g, RN by
AT B1 fAf=T saegaaret @1 gfct otel 9 € Bl
2 (Rai and Sharma1990) | 3Td: U Sdl Td HYTd
e SUANT & U Sfel @1 oredr b1 uiefor
PRAT AP AT | S & o] & [ITelqor &
o St @1 Q1 USRI IoN, |asl od Ud Hiotel 3
dfer T g |

NERISERIUER]

T &5 | el 9 o & forg
SIS H &9 Ufcrael foll T € | 1. WRIAT W9 & U
GBI T, 2. AFMR TG & U ASATE, oTdra],
3. STATAR & U A 4], 4. Hrediers d & U
PRI dIGRMEYR  Iofarel  (SATEEre 2hEl),
5. UMEYA & U TR A4, 63MEIS ]TordTe],
7. TOR T SIMQR 9, TA1 A9 gfiesl T8 |
SITEIST IRAT, ARGATE Ud SEEIg WGl & SI9g
& fafr=1 vl | form T 8| &9 <9 ufaeet #
|aif gfeld oRT @I ATAT 4544 o dlo THO
SRR U TeR & ufaest # B, faga aresar
|alre SHTEIRIR TR I8% & URiael H 710 A1gsh!
1ol /10 B | JoTR0 HfAET ST & 3Tk UR
a1 fieet C,-s, 2ol # Uy 1y 2, i Rieng & forg
3Tl & | S.A.R. &I #IET 8.12—19.00 Wo W0 THO &
dra1 8 (aferat 9. 03 Td A 03B) |

vl oTdcdT

U S 9 R4erg & forg drT J@a: —oiat
R AR 2 g9EloN 4—5d P & o a_E
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qIfer®dT 01 : —Sid &1 MRS fIRIvdaR] & ATER R 99 Sd & 996 |
M.H.I. 2009 W.H.0.2013 E.U. 2015
9 v (pH) 6.5-85 - aftafera & foar Tar &
EISEl
(Conductivity) - - 250 um/cm @ 200C
31 (Colour) 5.00 (Hazen) - |ftafera 2 fBar a1 ©
gferd sffasirer - - |ftaferd T81 far €
Horai(Hardness) 200 mg/l1 - aftafera 781 fear mar
o T (AL) 0.03 mg/l 0.20 mg/l 0.20 mg/l
It (NH4) - - 0.50 mg/1
IRAH(AS) 0.01 mg/1 0.01 mg/l 0.10mg/1
IR(B) 0.5 mg/l 0.30 mg/1 1.00 mg/1
S (Cd) 0.003 mg/1 0.003 mg/1 0.005 mg/1
BR(Cu) 0.05 mg/l 2.00 mg/1 2.00 mg/1
wmiad (Cr) 0.05 mg/1 0.05 mg/1 0.05 mg/1
iR (Fe) 0.30 mg/1 - 0.20 mg/1
<Ig(Pb) - 0.01 mg/l 0.01 mg/l
AT (Na) ; 200.00 mg/l 200.0 mg/l
fSiw(Zn) 5.00 mg/1 3.00 mg/1 -
FerEs(Cl) 250.00 mg/l | 250.00 mg/l 250.0 mg/l
B3RS varTse (F) 1.00 mg/l 1.50 mg/l 1.50 mg/l
e (SO4) 200.00 mg/l | 400.00 mg/l 250.0 mg/l
Tees(NO3) 45.00 mg/1 - 50.0 mg/1

A 2 1. Tel AARE AR, e 9 ofd 96 @S IS |0 22—30
2. http.//www.lenntech.com/WHQ Drinking Water Standard.htm

3. hitp://'www.lenntech.com/EUs Drinking Water Standard.htm

fa@rIgUs | q-<T ufiee &7 2USuH, IRRIE Ud
TereRd ¥ forar 2 | ufcrest & faveryor & forg Tar
faem vd Y = favmT @0 f2o o fao awmord
H ST IR T AT B | AfAATd wU A UhA
P T ufdesl & e fAvevor & R W)
|l gferd 39, Wovdo Hed, fdgd arerddr,
ifeTH, AFARRE, FRTSS, SSdErT, 3R BEFC
@ JATSTACH S T T B | SHRET & Jo TH0
AfAFE SR & MR W SHUE § —oid
T[T T A0 {3t 71T 2 (AR 9. 03) |

FARTSS D FUT (CI)

SIS & Ade! 9 H FelRIgS Bl Abgul

21.3—92.3 Mo W0 THO & e B | HaAfdH FARGS
FH=T 92.3 Wo No THo RRBHT faprTars &
SITRIRTR TER 3 8 J7 Ja9 $H FARISS DI
AT 21.3 W0 Ro THO ARFATE ToTareT H ¥ | SiHUg
T oIt H FARISS BT HH<UT 24.85-163.3 U0
G0 THO & AT ® | HaAIfIdh FARISS Adh=0T 163.3
@0 4lo THO FEeYR  fAdbTIgUs & SSIYR TeTgdl
g § g AT I B FelRIgS BT T3 24.85 W0
W0 THO JoIiel  (3Teferm), iR (RTOgR),
FEATHAT (T AGIEHR), H 7| Teus H
FARTSS DI AT RiAE & AFG & 3r<x urdl =i
safery oMU @1 o s @ oy Sugad @
(A . 02A) |
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DISTRICT JAUNPUR

QUALITY OF SURFACE WATER AND GROUND WATER

(B) CORBONATE (Co3)
I~
O

(A) CLORIDE (C 1)

{

(E) TOTAL DISSOLVED SOLIDS (T.D.S.)

o
.
‘l

y

In ppm & . B mmss
. o I 8-84
e ? = 5-7.

A

B =90
B 760 - 929 i 5. 19
I 5% - 759 ‘_m.ﬁ o Fv-u
[ ] 420-589 [ <65
[ l<a9
(G) ELECTRICAL CONDUCTIVITY (E.C.) (H) HARDNESS
i L b
D . -
i 1 o
Miero mhos fem ‘ \'ﬂ.‘\\ In ppm * A
= 460 By 240 ; -b-
I 1200 - 1459 'L-‘ S M0-409 e
[0 940 - 1199 2 ] ' . 270 - 339 o
~ 680-939 Q [ 200-269
o [ 1 <199
[_] = 010 20
-
Fig. 02
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P14l4< (CO,)

AT &F & Adel ofd H HEHC B
JAH~=0T 9.6—90 Wo Yo THO & Hew B | aifid
PEHT Ab=5or 90 Yo o THo e fAhTaEvs
@ JoRdrel & ufdes # il T d1 w9 B
PrEe DI A3 9.6 o WMo THO AT T & U
el T P uldey H g1 WU & Yol H
HTEINC BT HH-=0T 18—90 Yo Y0 THO & A B |
Jel Idiftid dree HAb=sor 90 Wo Yo THO
RIGIRT fIBRRIvS & THNUR T11a § & TJqT Fa
PH BEMS B AT 18 Yo Yo THO HRoITdha
(Feg), ufdeel & 81 SHYS H PEMC B AET
Riamg & AF® & 3r<x Uil T gafely S Ug &1
STt RiaTg @ forg SUge © (Ao 9. 02B) |

IS BIEIAT DT (HCO,)

SIFQR SMUE & Fdel Sl H dIgdlaiic
BT BT 115.9—207.4 Yo o THO & #7eg § | T&f
Al qrEdrae Hb=ol 207.4 o Wo THO
RSP [P aEvs & SRR YR-eR & fiael
H R T 9T e B dIshdi-e Bl q137 115.9

Yio dlo THO MV famrIEve # 2Meisl ITofdreT
@ yfaest # 2| 99U & 9Tt H qIEHEHe &
HBEIT 158.6—427 W0 GOTHO & AL ¥ | Y—<ieT H
AAIS dsdEe HAh=o 427 o do THO
AR fAPHTIErE & SR 3ifa # 7 oI |ad
HH qSHEFC DI AT 158.6 Wo 4o THO AFSATE,
(@®dTer), ufieel # g | SFUg # g die o A
RiaTs & 9Md @ Jr<x Uil Y sAfery SFug &1
S Rfarg 9 99 & forg Sugad @ (AAfrE .
02C) |

i gferd sS4 (T.D.S.)

SIS & |ael STerd FRgul gferd o &1
faaR 204.8 0 Glo THO ¥ 1100.0 0 Glo THO B
He T AT & | ARl gford o Bl S Haa ol
SUE & "ed ud sfero—uf¥ert W (R,
STATTQR, MR, Ud Hoclleex [deaavs) ¥ g,
Safd FAqH He=ul SFus $ S« gd
IR—YeH |17 (2MMeTol, GeATHell, Yeed, Td
IROTHE fAHETS) 7 ¥ |

arfer®T 02 : SHEYR S9Us & Jafa gfaesl # fdemm wwqof gfaa a4, 2016

B G |7qul gfeld o9 (TDS) ppm gfcreel o den
1. <599 37
2. 600-799 9
3 800-899 2
4, 900-999 1
5 >1000 1

I AfRTTd ® I UhS Y T Ufdey & IR e fa9emo & 3R IR gReferd |

STUE H ARgU gfefd 314 gd Uio T=0 g
& IR W SIS § U Sl Ud Rarg & oy e
SUgd ©, offdb oue ¥ Rerd ufdesl Ho 20

(Rrep=_T faepravs) o7 F¥of gferd ST & 1100.
0 o dlo THO ® ST \aiferd & (A 9. 02E) |

dlo g=0 (pH)

40 Uh0 & ARIH A T &I rrigar Ua
ETRIIAT &1 ST RIIAT ST 8 (Adams  et. al
2001) | STYE H HAs! STl & U0 Th0 &I Hh=0T 7.
3-82 @ HeJ © | ISP Y0 TH0 FH-=T 8.2 S
T STATAYR AP aEvs d T a4l ATel 9ol &
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gferest # arfl T T \a ¥ Ylo TH0 bl HIAT 7.
3 AR Tifa & U qgE! a4 & ufiest § § | U
& STl § W0 Y0 BT AH<UT 6.9-8.7 & AT T |
Aqifere 4l0 Th0 &1 Hdh—=vl 8.7 dRAS! [AHTAETS
@ HeIR T H © AT FEH B UI0 Y0 B AT 6.
9 FEYR (STIYR Tergan), yfaesl # 2| S ue &
|1 wfcraell 7 wre dio TE0 o 6.9 W 8.7 & 4
2| 3T TG BT -9 &R ¥ | 9T W0 TE0
T & MR TR AT SIS uaNT & foly Sugad
2 (AT 02F) |

de[d ATAHAT (EC)
JeTYT & H el S Bl dEd ATl

320 HIghT TBINT /H0HI0 | 710 HIghT TNl / W0HI0
& dra iRl AT | |t deEd Areaddr (710 AIS]

HT AR ot RS ¥ STdel Ul 7T 2 | SIug
% Y3l H STl I HORAT BT AHRIT 130—462
o dlo THO & HeY © | Bl Hailh oI B
PR BT AH-=UT 462 Yo W0 THO IRATYR 714,
RR®IHT [IPRIgvs 3 2 TAT A9 BH Y—old
PHSRAT DI AT 130 W0 Wo THO Fa=TT (©FIFTs) &
gfereel # € | SIRIA fATelyor & MR 1R RS
& BT Y-l Rfa1E & AFg 81 7, SIafds S+ug
@ 3T AT T J—oTel RaTE ¥ ezl Iram 17 §
(AT 9. 02H) |

AfSaH <=7 (Na')

I &1 H Ide! Sl & ANSTH b5l
44.1—98 Y0 Y0 THO & U © | WAl AfSIH

&I/ HoHI0) RR&I [AdaErs & SHTRIRIYR

Ao 98 o Wo tHO RReMT Aarrars &

IR § 8 AT 9 B ded aTerdhell (320 AT
/IS /HoH0) e faerTEvs H emET
roraTeT & ufiest # g 9IS @ J—oid § degd
IAGAT BT FDEUT  (420—1720  HISHI

STEIRIYR T¥ex & Ufaesl § Uil =) den |ad
A AIfSTH B AET 441 Wo o THO WATEIST
Ioarel & gfaeel # 21 AR Rerare &
SHTEIRIR U 8% &1 STl R¥ars & ang 981 g,

=Sl /}0HI0) & Hed § | Hailtd dgd ATeidhdl
(1720 ATSHT F&IST /HoHlo) RiawRT faaraare &
MR gfaee § € 97 a9 HH dgd dreidd]

STqfe SUE B 3 AN BT STel =18 8 Argael
U AT & | SIS & Y—olel | AISTH BT ADHx0T
586—237.3 Ul0 W0 THO & A T | AT &F H

(420 HTSHT FBIST / HOHI0) FeAThall [AbraErs o

AT TSI Aba0T 237.3 Wo Wo THo RIxRT

IR AIGEEH & ufoeel # 8 | Igd aradhdr Afdd

fApRIETs & THEUR g § 2 T e Y

BM & HRT UG BT J—ofel 7ed IOrFdT arel 2
(¥ ¥. 02G) |

Siel @1 BaIRdT (HARDNESS)

SIS ¥ Adel 9T B HARAT BT Fha0]
120—218 W0 W0 THO & HeT & | AATIH AT T
P HORAT BT Ab—=vT 218 W0 do THO R
[APTIEGTS & SHTEIRIYR YR=er & Ufqas ¥ Ut
TR TAT FIH HH Ae] STc Bl HoRaAl Dl AT 120
o fo THO JoR dTdl, STl fAPpTaevs & ufcraef
# 2 | R fAprawrs & SRR 7 983 &
Uttar Pradesh Geographical Journal Vol. 26, 2021

AISTH &1 AT 58 Ulo Wi THO FeAThall (TR
HIEGEYR) & Ufasl ¥ € | RART &5 BT Y—ofd
J—otel RiaTS g Srdel uram T & (e o
03A) |

[ifeaw AfreTyor 37uTd (SAR)

I &3 H HIFSTH AT SITUT BT
Riag # ot & o1 BT R B 987 &1 Ayl
2 (APHA 1992) | ATfTehT T 03 I TISC 81 STl &
o5 srerae & # Riarg & fore ot eresT B |
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drferst 03 : R St W \IfSTH AN 3Ud (SAR) ST W+, 2016

B SAR STl & PR yfest G
1. 0-9 =1 e 5T (S)) 49
2. 10-17 AeH AT ST (S,) 1
3. 18-28 TS AfSTH ST (S3) 0
4. Above 28 g8d 3P ARSI ST (S4) 0

GId: AT ®9 A Thd fhd T ufdesl & e ey & smeR uR uRebferd |

8 TRl Ud 42 Y—Tel & el & MR TR

JEIE & H Iafl¥re AIfsyd Praie

ARSI AT SUTd (SAR) Tl faegd Aretdhe
(EC) &7 A Jo TH0 AT SRR # waw W =1d

(TRI) 9T T4 H 1.22 fHefl sRIeIer< / fo ur
ST & Sl 999 & € S 9a9 s 8.3 el

BT © b sEH 1 Ufiey SR [eragrs
(SFTTYR) C,-S, &7 # 3MTAT & S /e 37287 W H
IRl & @I 19 Ufaee (C,S,) St & ovavid &, S

gRde /ell0 (TRATE) IR Ie=meyqR | Ui
S ', It RieE @ 3fe 9 <@ 97 U@
gfcresl GRS B, Ui ufdeel Suged qoi 44 yfaes

A N9 2 | A9 30 ufaeet (C,8,) S & 3r=id g,
ST 3728 STel @ ST=TIeT 31T § (AT . 03B) |

JgUPFd & I AW T (AITPT Ho 04) |
sraf¥re AIfe Frae (RSC) fferRad =t grr
ST fhar ST 8— RSC= (CO,+HCO,)-(Ca*+Mg™).

Irafdrse \ifsad Hraf<ic (RSC)
darferat 04 : Riarg ot § afl¥e wifsaw srafae (RSC) w4, 2016
Stat sroft RSC(fiell Sagder /o) gfeett @ w@n
GRI&rd (Safe) <1.25 1
QUgdd (Marginal) 1.25-2.5 5
319ugad (Unsuitable) >2.5 44

IId: AT ®U I Uhd [hd T Ufdes & INRIfHe f[a9eme & 3MeR IR IR ord |

STel @1 I[oTdedT

TG ST @ U AR Wa A
forg T uferest & fvetd fepst & auR R I8
aRRom T faar = & 6 Sde 7 fagga areraarn
(EC) 320 1720 HISHh! ¥&IST /AHI0 & d1a & qer
QTSI STEMOT AU (SAR) BT AT 8.12 I 45.
22 o dlo THO & 19 © | AIFSTH AfATor Srgurd
(SAR) T fega Aretaar (EC) T HIF J0 THO
B & STaaT™ # @ W =9 gaT § {6 SHug
T ST 87 TSI WIT HEAH 39T, 17 Wirerd WRT
T 3981 T 5 eI WIT & Sd SUANT Bq

SRad T8 ¥ | $uH 9ag ufaest (e

) R,
(qda) MR, (Fhdren)  ASITE,

(aRRarat,
JR) RRSHI, (F8va) JToayqR, (RSId9R vd
TAAR)  RHERRT, (W IgH,  STdATHal)
AR, (TRATG) FRT IERMEYR, (TSI, I9TqR)
ey, (FUirer) JERT, (GRIeR) S, (SeagR
TTeTgdl) gaellqR, (THe) WexToiiol el (Wa=n)
JRIT fAPTIGTS C,-S, A0 H 3{TT & ST HeIH 31T
g H AR 8, T STellelqR (SMYR)  wfcreet
(C,S,) #1oft & 3r=aefd B, S Hew WRIe © | 9 ufoes
(C,S,) SN & S B, 3T ST B SIwcliel ATy
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HERIEERIEO)
AR HE—aiEH

Sl @ oA & fageryor # fafi= grarat
D Y e B JAT Blol [0FT AT gRr
frar w2 Red —od @ 9= H ¥R,
ORI, FRgUl gfeld o149, 9o Yd0 Jei doIT dgd

HTThdl © Hed dgax e—rre Hrell 7T ¢ |
T S R TS He—aw] degd ATeldd]
3R |rgot gferd 3 do wIfsad 3R Fwgul gferd
ST TAT HSRAT 3R Dfeadd FHIRERH H &, Safdh
Je[d ATetardT, A g e (NO,) 3R ARUT gferd S Ud
AL (NO,) H STl F0eHD Ae—F=T U7
AT B (TfeTehT =T 05) |

darferst 05 : SIMYR SUs & Fafia J—via yfasel § sgar gg—awa4 |
Ca++
Parameters TDS Cl- Coy™~ HCOy SO, NO; Na' + pH Hardness | EC
Mg++
TDS 1
Cr 0.77 1
Coy™~ 0.35 0.27 1
HCO;y 0.26 0 -0.08 1
SO, 0.56 0.46 0.03 0.03 1
NO; -0.05 0.06 -0.12 0.33 -0.16 1
Na 1 0.77 | 035 0.26 0.56 | -0.05 1
Ca +Mg™ 0.29 0.52 0.08 0.2 0.38 0.23 0.29 1
pH -0.06 | -0.27 0.21 -0.05 -0.06 | -0.22 | -0.06 -0.63 1
Hardness 0.28 0.56 0.07 0.18 0.36 0.24 0.28 0.98 -0.63 1
EC 1 0.77 0.35 0.27 0.56 | -0.04 1 0.29 -0.06 0.28 1
Correlation is significant at the 0.05 level
frrspe 4o 410 THO & 1 © | STUS H FRgUl gfefd 814 ud

SR T} & MR TR T8 BT oI Fhell
2 b STl va Tl SaeE € e td 9
IWIRT & 918 G: 2ME R SYANT IR AR I
qhdT & | 39 YR Th d¥® Idal o & YANT H
P UG oI ¥ SAfGET & Helvawy oF B
Nfpier AT # el qAiaRvr § 8T 81 X&T § |
SR SO T AT ® Qdl Il TesRe
IRIVRAT HUSS & Uf¥THIcR WRT H SraRerd 8 | 31S
gfcreell  |alfere giord S &1 A3 454.4 o Wlo
THO SRR U AR @ ufoed # 7, fagd
FTAHT Hai eI SRTRITYR YRIeR & Ufasl # 710
ATSHI ®Il /HHI0 & | JoUHo AT Sum™ &
MR W a1 gfaest C,-s, soft # iy 1 ' S
Rfarg @ forg sraet 2 | S.AR. 1 ATAT 8.12—19.00
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G0 Y90 Hed HEIC dIRdblae ANSIT & AER
W SIS H Ug Sl gd Rierg @ fou Sia Sugad
2| 8! STl BT BNl Bl Ab—=0T 120—218 W0
0 THO & 7T B | Sod WY TS He—Tre]
e ATADAT 3R AR Fford I TAT AITSTH 3iR
Tl gfeld S AT doRdl AR bicwdH
FIRH H 2, Safd dgd @, Aigee (N03)
3R Rl gfeld 3 Td AEge (N03) # ST
FOUMHG Te—dF JIT A7 2| 958 ufaaef
(31pxT) MR, (T[fa) YHTR, (Fhdren) AlSATE,

(R, wrfrgR)  Rward,  (feva) e,
RSAgR T TAMUR)  RIeRRI, (IR g9,

[AThell) HEellvEr, (TRIME) Fo dEEYR,
(T, JTOTYR) eI, (FHeTor) oo, (SrRre)
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QUALITY OF SURFACE WATER AND GROUND WATER
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S, (STIYR TeTgdl) IEAYR, (cfHe) AevTorio
TAT (FI=AT) ToAT FABTAGTE C,-S, 8107 7 17 & ST
HeH el AqE A SfaRerfd 8, de STereyR
(SRTR)  Ufie= (C,-S,) 5ol & 3I=id &, Sl #ed
R ® | AT uferest (C,-8,) S0 & S S
3T Tl @ I 3T &

o g
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o] HeIR &1 gifife wiea: dwmg dl dief &1 Fqailfie seag=

Y IR qrvey

3T ART2

IAATT FHI H GCT P [Avgd STffa TF a7 V6T & | MR Wifecd H e @& [y @reRyadr 997, gacT,

JOCT SIY frerfe vt 1G] BT Soordd fHeTd & | 5T 311V BHHIY 31 S7efgarve]T Geard: 1Y gv STTenRa 3ilv wag Tlafaferl
oV (Y 8 | g g, sTR) defaraft dwn 241 37V Ve & fa = dfew) B Irar BN &, foreIenT ¥Ied @bl 3refegaver v

TEEYU THIT TST & | 37dhet T 31 JTAT H ¥ RITH17] 37l @aeei] @l GIelTl HRIS] &4 &1 SHa1 81l & | §9 9I1e] UF &
[A=7ferRaa Seear & - dwrg ot e uv @rgerr & @ Tl @) SHeres Rerfal @) i1 ? 8T & <rairet avf &7 <arr STt

FBIHPIT BT TBIR B1 & 2 GAIT BT BIRIT BIT 5 STTAI AT T ATETT FIT 277

Hel elsq: Fic, 3y a7, srefaraver diferd Rerfd |

EASICEL

HRA H UM &l | ) I, < UG
Merfer T WeERT & ®U # il I8 ' | IR
e # wded & oy AR g9or, wied,
9Me 3R Merfes SN val BT Sl fHerdr ? |
39 vl @ 31 § & qded b Wey W wy o
few@rg qar e |

A FHI | WieH U fawga ol o
T T & | WEIRVGAT AR iR dierfed & forg
AT MRT H IRFRT & w0 ¥ w1fid @) & | qmed
IR irleT ¥ IRY gU Wies o1 URHTYT 319 Fae
gl & | 319 I Ruen, WRey M, ARG, AR
3R e1fie I, anfe S TS 9l @ R H U
S BT BY of Yol & | T U Sl & wd §
g B AT | SMERIP WY ofF I sHD Bs
TR fepfRAc 81 T |

Jreferavern
T 3R HEIR 1 ffRdeRl = By

W MR 3R Hag ARl ) R 21 e
STEH 3R Al Ul & forg 1 HLR =1l S
ST & | HEIR H bS] BT SUART e JUTa are
fepre de g & forg fpar irar 8, f59 sk 4
faell & 99 | ST Sar 2 | ST BT §9) qrar o
el 7o1 &Y o FEN AR A B & | T 31
R, A1ad, DR, e, Afearai iR g, Mfa &1
3 fafd g & |, Sefes Fffa fFafa 4 s,
BT MR et e 2 |

I & SMfYfd e § anrarl & a1sd
AT B | STF] HTIR MU IR ST & forg
ST ST & 31R A8 X153 BT [ &1 &3 © | /159
% 9EEET IR HOWE, G, TR, AR,
SIC[GTRT, JTETH 311X JRERIC WA ¢ |

SreT fo7et # 9= 9ofl & oM & WSR € |
BT & 91 H, B IUHIHT avgall B Ul o 34
&3 ¥ fafmior sersdl @rell § | vEifives died
M HHE Te ge%! i fear (Tar@) 3 &g

1. A7 AR rvey, IR T MHaR, faldrse 3muer ydud o5, Sdex did g% fazdfdenay, 3 foedd) |
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aienfires & @ uga™ @ & & Id H fgw
IMHIAT TR T &, MR TSR, I8 AEfd ard
3R ey anfdfes &= wenfia o & oy &g ik
TR TRPR B AT HIH IR 8T & | I3 7 i
e o TR qImstt & AT aRar g, R
D UBTS! UG 3R fASTel] &1 HH enfie © |

% a¥, gl fEg dhefar Jwm <Y oik
SFRAT & Ui HERT BT I B 8, RoIdT oy
@ 3refegaRell W HE@yYf T UST © | el dwil
A AT H W AN I IIRAT BT ATATT BRIST
FUI DI IS BT © | HIAR T1ET H Wi g
% qul H R A Y 81 T 8, e 5T IR &
o wied wordl § | UP 99 AT | A WRA H
I AT e Wd Wel § 9 Uh 8, T8
g BT | ST BRA e BRI 4l © | BTellid
T # T § HHY & A1y ) By sreferaRer fagy
U A g Bl gordr AT 2 |

AR ¥ gffie wied & 9| | g
AT & fImrT &1 BT dhel aut A TRy B | T
M IR B T T B R Seue # Rerd 2 |
JEf W L A& H qu—faew 9§ s|rg e
Thed & T W A © | A I8l U g9l
qfd TR & T g B | 39 Faanii®
Ty &1 o Tt o & @rfth SoTT € |

HIIS & IR R < P ARE T8T BT A AR
BTHI YT 83T | i Al vt el 4l av qig
JaAR PAT BT 37 I8 & S PIfds Bl H
HTAT T fIded TR # TRes g8 | &% dr U
2 Sl difet & A1 w7 T B wieT FRER T
aRE iR E |

SIAL)

T Y UF H AR R AT BRI
I @Rpal &1 AriTe reaae fhar T 7| 39
oM v B ferRad Sewar &
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> Jurg <41 el WR Faard A s Arl al Aferd
Rerfey &1 ST ?

> T8 & Iqar I BT ATHRI AU B T
fPaTPR B 8 ?

> IIAIRAT BT BRIAT BIcd | JTITIDT BT AT
T AT?

ATV B GIRT SURRH B2 U PR BT
T far T 2 | uRga 9 US B e Al
100 ¥ e ugfa 9 w@deor fear wm )
HAHTHD UERT ¥ $9 9 B BT YT B BT TI™
fpar T 2| emder favew & fou AR
Tg T 3R 3IRG UGHT &1 TANT fham T2 8 | st
B U3 B foTU IR Ug T &1 U foham TR 2 |

TR | 9 N a1 A Reafa

HRT O <97 # f2re1 &1 9t & forw &
IS HAMET S o1 & Sfafd R 79 &
Tatifior faer & forw mawad 7 TS B 1 dwg
AT <} R FITARRT FIATRR & 18T & Wi B
ST T 9T fpar rar 2 |

SURRH UTH HGT o <dl el e W
fou 7 Td & gRT ARt o dere Rerfa &
TR § 29T %ET 2 | ORI 45% U i) €, S
wrerfie frfera B a8 27% U9 @R €, S
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D A ST BT AT 7T B | SHDT
31l & b Al @1 T Td W@Rer Siigd @i
PR BT AAR B, oIl Sea Sig—yeanan

o

8RN, I+ & 3ff¥e fd® Jgadid (HDI)

BT |
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o UEl W e &1 Afury Wi ARl &% U4
Adhel AMIG U 4 7, 3961 3 7 b ug
AR forg AP qTol TADT P GRAT qAT
faermeral # AHifhd a2al & HT o1t B |
BT (Index) H g BIM 2 |

o NI, RISHNI, AFG fI&T Fadwid (HDI) |
TR § 3R 79a | BRI BT A9 8 | 370
%3 uell ®l affafera favar ar € gen—40 99 |
P AP T Sllfad F I8 UF DI FHTEAT
(Feasibility) U foReRdT X (Adult llliteracy
Rate) W8 STdl A Ugd 7 & dTel ANl bl
T 3R JeUIR dTel BT gedl &l |,
e | w9 f[abr Gadid 59 UAFI gRT
Hgad dde dXD A [IHT B gerred
Rerfer sRga e 2 |
gfRvre d fagayor
A WAl B dd (g ©, Rife a8
U AT G, SUNITT 3R A fa9rerd © |
Y RTeAT 3R ST SIR AheiTan! | AT HARAT Bl
GTST BT SYANT HRAT & 3R SATH—IwT FATT Bl
&Y IS AT B | ITHI &3 Pl [awY [IEROT Rl ¢,
R S gy, folmgura § &1, e,
RIS, e, T, onfe v € |
ST gfg
A AF ST B ARG U4
UTIHRIT &5 2 | audial § SEET B GHRIY
TRER AR € | 9] TARRImell &l 5T H ST awen
gfg Ff2d 2, i1 ucder gd uRieT ®U | 31 AH1ai1
BT YAIAT B & | AR 01 & Tee § b dTesiier #

Y 1911 BT FoIT § ST BT TIcd Ffcrat fB#io
T 2011 ¥ 9AS b @os # 31 9271 2 |

feirgura

ST Bl i dAT AHISTD AR D
G B S TG B JHY AU Bl AT




arvfl 01 : dedia # faHTa Gvs SA%d G TG TAT ATHEAT T a9 1991—2011

@ 156@

[A®wra wve | #Awd 91 EELEC| WHEIT &1 "-icd
faflo yforgd feedio
9% —1991
HTATHI B 180.19 1,05.064 583
@U@T 24299 1.26,948 522
CICIRE] 278.70 1,69,265 607
faErR 266.04 1,54,451 587
52001
FTATHTHY 181.43 1,28,363 708
BUST 24963 1,59,210 638
CICILET] 285.16 2,15,486 756
faER 274.91 1,97,000 717
a9—2011
FIATHI DY 180.19 1,55,062 853
BUSI 24299 2,01,591 707
qEET 278.70 2,71,370 1089
faER 266.04 2,45,127 892

I : 1ef UG AT AR, Bt UdTITe—2008
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MaTTSH & | add H E-gwY U fEN &
ey 3 yafera AmsTe—anidie aemsil &1 Jad

@ 158 @

g BT ¥ | &5 MR IR EHA—Y=ey SuTd # Uty
SIE drent faf=rar amite—anfde ufa |

BT § UG & fagelyur &7 U Agayul YR & |
EN—YxY AU BT J4Td ST gig, faare =R,

FIAIRID AT, 3MMfe SRR dedil IR WS
wU W gLl & I folTgurd &1 g, ISR g

SUURT Yfoey, ARG Masediel Ud  faur

TR Bl TN (AR BT FHe H T8I

R BT BIRYN 1 &, Teld: U8 Teh e A1 2 |

ARl 02 W W & & dedled ¥ qwredn
ST i g8 & UR (b1 WGUS BICATHIbR,
HUST AT IIETIS H Ui AR sl R Rl @
31gUTd 9T ®, 981 e wrs IR & geaw 1,032
¥ 1,009 TR AT TAT| g I | WL g B b

arefl 02 : dediad § EN-Y&Y AU 1991—2011

fawra = TEY | geN o | wl o | uloeeR
|UE | ST | STHEAT | g 9 gfyy | SeedT| W 90 &
¥ o | WU A
af i 3t 9.
TH—1991
BIATDHI B 105064 54319 51.70 50745 48 29 934
EAEl 126948 | 62952 49.58 63996 | 5041 1016
qEITS | 197436 | 100448 50.87 06988 | 49.12 965
ﬁ?ﬂ 154451 75976 49.19 78475 58.80 1032
99—2001
FIATHIHY | 128363 | 65075 50.70 63288 | 49.30 972
Fusl 159210 | 78849 46.53 80361 | 5047 1019
dEITe | 215486 | 109024 50.59 106462 | 46.40 976
faEr 197000 | 98034 49.79 98966 | 5024 1009
Tg—2011
FTATHIHY | 155062 | 78610 50.69 76452 | 49.30 973
sl 201591 | 99838 49.52 101753 | 5047 1019
TEmTS | 271370 | 137501 50.59 134260 | 49.40 976
faEr 245127 | 121983 49.76 123144 | 5023 1009

Ird— 57T |iRegsia uf3dT, TdraiTe—2018
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NATERdAT

A e T A #7 ve Ay
IR & | AMEY IS UG A9 D (AP e
HERAT Ueh 37f-Tard acd © | e & W) A & bl
&3 B ST & aRAfad O & FRE H A
BT 8, HIERAT @ B fHA N a7 arfee
fawra, e yufa v womfae aRugaar
UR 3fERTE Jq~ BRAl & | A fabr 7
HIERAT % EHIAT dTefeh e © | 3 HERAT “qq>
faera” & 909 & w9 A § | SRTeR Ay fafde
UHR & FAEAl Bl gig Ud ITdT AT ITIRT
TR # el BIaT B, Wiafd o & dse U
THAID! T H Riem AFg & o R a9 &
AI—HTT JAMAH W T 3MMaedd Td 37 ared
Jf=T &1 (v & | S gy vd Bivd g &

BN ¥ S onfies ARl &1 e adeiat
18T gIRT AW € | 3Tc: TExilel Bl AT STt
el BN B § Fel' ™ ©, g8l duBl bl Ui vd
JATAMHRAT” & 18 &1 aR<Ifde MR A1
Td TSB! B AT LIS © | W &5 FusT
e H a9 1991 H H1&RAT BT Ufrerd 33.06 T, 9
2011 H U IEHR 67.12 VAT & AT | HAEIRAT BT
gferera fafi=1 yamal & ArEE | 991 1 § IR I8
R[ATH & OTA®T & HROT & TaTe fRreror Heenaif
BT Mg AT S Rreror § i S 5 Tl 3=
AR BT qe | SRA—aRISTTRI, UTAHES HHBRI
BT PR, WRI HIRH BT OHR, WRY
Jareit & HHI, Giftcd HIor T TR 9 FERAT,
S

el 03 : dedia § El—g&y |ERar a1 deRdar &1 gfaera a¥—2011

fasr &R Al wERdr o1 glaerd
[CLES
7oy iE]] X gay | @d wHo
WITHO
PIATHIDGY | 59924 | 44350 | 104078 | 7623 | 58.01 67.12
HUSI 77185 | 59139 | 138574 | 7731 | 58.12 68.14
dIeTTSl | 107003 | 76393 | 181488 | 77.82 | 56.90 66.78
[EEIT 95203 | 64269 | 161367 | 7812 | 5219 65.83
Ara—RTar |ikega! U], UarTe—2018
R B gfte 3 AIa PT I TR 2 | A & 3919

A9 W Udh GAEHE ® 98 IO
JMMITIHAT 1 It Ud wfcargal & FareT zg a9
ugrRll U9 avqgall ®I fa e—fas, UEifire g
QoI & AT A 941 ofdT @ gty st

Yol TR HATAl B B el Bl ST AP g,
R AR S &1 AR AAET © | 3fT: 7
afe AAmE Bl 8Y o WAl P SEd U4
SUNIET & | A1d BT dlfgd BRIl & AT |
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WIERATLUTd 2011

Trerar (aftrera #)

LB
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Fig. 04

faeq &1 a1 U ST IR HaRM & wu 4
TE o7 | AT B Svia afRferd Bl TR, ST
e # i 81 ¥el € | [ & 1 ST qen
A & A AF] J8f SeuTfad Grei of 73T
Td 3MYfl qAT AR & Silae Wik § gRaAfrd gl £ |
H19q BT AT H &9 fafdear e 8, s
MR TR I~ wR R e gt &1 o
BIAT 2, 39 UBR &E fJerd §9ed & |gfd
IEAN W MR ©| 3 A AW
s wyfd e e @ forg smaeaa 2 |

IR NS ST & BRI I§ FART & 00 H
aRafefd € S el &, gafely “’Id dareH
e wd e @ (I S R
[T 8 ST & 2 e & 1 [ @os # @
B E |

o I g SEEN g Bl AP gg URAR
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RIS & gaTd 99T STy |

T SrguTa &1 aHwr & e & oy Rigg fefr
ORI OR QNI TIRE HfTa ST ST |

B AT GOR, HER U4 U= A BT BT H1at
& SUATT # AT ST 2 |

it 31 Rrem & forg die R 7 Ry Rrem #
3T, ST T YTAR B AT S Yd Ui
e 1 1fFard g Sy |

dgdIel # dredp—daTfordrell & faemeral & o8
BT HA & o v faenera @ret SQ den
Thrap! et o1 faey Aew fear o |

RIS & T & {7y dg—<ar &l
31feren faemfRrd far <3 |

WReY B ST gfg BT &I § & ¢

ffbcare Td wWRey  degl |
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JMITIHATRIT BT G o 51 |

o T & Mws qdom Umor 9T # A= &
GifedhdT &l g9 W & SUTI gdrd TAT STl
P IS BT YTl fohar S |

o T ¥ I I AWls @Rey Rl s e
ATIEIRD AG BT gdT dlol ATHRID BRIhH
ATY ST, T S JoITeTe G & |

foreast

My & H wrEfe—enie e 7g
qa A e & fory o oiR uefRie W W)
=1 doMg =serl o @ 8 o
amfe—anfie vd enfae saEanR den
TRE R BRA DI AT BT AT © g S G
SUINT 3R TRl Yawea &l Ffed e f&ar
AT 2 | AEINTR—3ATR® ARG A% SRS,
TR, SR & T ST AT T8 o
R = P Iargedr, Rer a1 wedl &fY
IATEHT, BB &3] 4 G (fH, STdt, 949, @)
ISR & 3raaRt § B g Fomeli & Ho # 2 |

ArfTe—anfe fasra @ dhea @l
RATE &1 DI B Aror1 & wa # g9 faar

ST e &, forras st Ridrs a1 gfadereii # gfg

faegfiaxo, $fY g S da-al sarfe R %
faory e fear o =nfew | amfre—anteie
qTeN X8+ dTol AfFTAT BT HedToT, T R TR
eal b " 'Y dil IRl Ud ggEmHY
AT D T W BRATE |

e ey
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g °9rd) faare @ faoiy g 4 aRa—A= g &1
IEEGL MIRIC A DRG]

ol AR e vd gear Rig

N GRII

TR YT H TeTaT 741 @ G P1 UETIS ] @ §19 eI &7 &1 TIe1dr §1et & 714 & ST Siicil & | 3 &7 IR
U4 19 @ e fAq1q T TEY B D5 7 G311 & | TeTdI G1e] B Y— TR 9 J—ITA11d% (AT & BIRVT =i FRe2T
GeET & THE [ T TG S~ BN ¥ Jo1qd D 12T B FATT HY V6T & | I8 1 wdldiad & & wva—=7 & Red

1962 W AP IV A & | 1962 & ST H HIRA P1 GRTSTa §5 | BIATIY 4 1965 U4 1975 8 41 G141 G911 P d1 [evieh 518U &% /
§TARIG] & §1§ 72017 H SIHeATT [Aq18 ¥a 15— 16 7, 2020 1 T TAdTIT TIST 7 YAOYOHI0 G 47%eT § =1 & GR&T qeil

& FE §5 §99 SIS H WV U1 & Y il Wiad 20 a7 I&1G §Y | §6% &1 &9 & §1e a-7d 3117 a& 77 | G171 &9
91 T 4 SHIAHY] B BT Yob—GR YR STRIY AT Y8 & | TN G171 & 911 P FIATAIERI GTRT §¥7e FH7E 8 fafir=1 werel
¥ [gWelieT araf [AR=R GTI¥) & i SITaeeed] 9 91 1 & fab MR 1 379+ TSI fedll @bl GIeTd v §, =1 & @rel
w1 faare B! GoTsT @ fory U 9 TSI @) GO IR Bl 1y forerd W 4@ W 8T 81 TG |

EASICRI

R 3R A g fed @1 &1 IRl g8
HETITAT & | 397 Hed T IR B fhaiiiey
o) A v 7 fra ad oiEt el fawg
PIfIS—19 SIAT If¥ad SMUST BT ATHAT B BT AT
TET AR 3R A =TS § A 2020 W A AUS
A ToHfd, Heifae iR S favs ot &
o | T YR & AT IRES R ST &) J &¥ahed
JYATE & & |

MG A S M U HId B 31U
SRS GrIeol BT IOIT R T W2 B 5 'R gg
TATd TR AR BIAT & " 15 /16 [, 2020 DI 1
FOTAOT0 §RT 7l I qRell & A1 Jablel Biet
T TS, TRl A IRA™T A1 & SR STFeldl g9l
fHar T | St & {6 I8 "edr SFf IR% &

HHUSI BT gIadd H fIY ged W YOIl B
IIGE B9 | 9 T I 3R B Iore 9arg off I8
2 | R T 7T FGERT O §R—aRTSl & g
S 3R Yot 991 & | S A 3R e o @
TS | T AT O J@T & {6 O 37 vhAre "ererfad
T P AT BIB] RN &, R W g8 R
TG VETE |

SEGRL

TR WY BT FGavd Ted HEl b
RIS U Y—AI TP HEed Bl IR R
BU 9IRA g <14 & ey fqem A1 el ggal ud
AWEdl &3l H -9 el gl W S
THRTS] qAT ARA—AIA el Bl fdzelyonss
QT BT B |

1. sfo 3o AR R, waIfige YIBwR, & @ Snifue seadq faum, dodiogso (Hish) s, SR |
2. sfo e RiE, vEIfite NBwR, a1 U9 Edfae e faamn, Sog—dio (Hish) s, sy
E-mail : akbharadwaj.ppn@gmail.com, Mob. 9415891900.
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fafer a=

TR SR &F § fRIeHIdd g
J—EAIST Aed o Hatrd SIH®N fgeliad del
Td Al — I Td RIS UBTIRAT H TehTiRrd
TF—UfIRIT U4 o, anfe 9 ure {5 13 € |
dgerg @) Winfas Rerfa

TEERG IRA BT U b RIS U 2 |
AIGQTE BT &AWl 97,776 IF fhdllex ¥ g9
SR H A qr gd # foea o g § | e
Rerft & @wror wmRS gfic A swa@T 981 7ew 2 |
TEERI STH—PWR I & Y4 H R b S
UOR 7 | I8 3T iR IRIGRA yda @ 3iR
g 8 BT SR 11T H bl © | R 74T Fgard
Bl ST AT B | FGERT & SRR UIgTiid 8iiR
AT AT R4 fhR €1 a7 € | eTgar ¥ 857 aFf
fharier Jdl M1 5 9 dhadt 368 I fhaRier
IR AT 2 &R ¥y 489 a¥f fdhairiiex
IR fRI0T X 2 |

TeTar =1dl B rafkerfa

T 1TET BT @Il R Giotdhdial &
HED IRA Hel & el™ G Terdr giRT bl
TN | A TAH 30 YD e Ah Alfeed
# forar & & 98 o<t Taae &1 g3 71 S o 5
qRKId B AJAR Hlel Shel 81 o | BRI TdT e+
SRRT TSIRIT BT Sedl AT 3R U= AN &l A<
IR R&fT PRAT AT| I8 AU T BT HAST o |
3T SIRT ITSATAT 7 BRI T BT FRAT STl 3R
S0 URAR o8 H W w9 I 99 74T | Ted &
M WR E TdE el Bl A UST| 9% "Il bl
ARl uf¥ad # 4R AgarE U= i qd 9 o
AR TS &9 T hell g5 © 1o/ W A
LT WY W el ST IWT & | T 80 fhaliieR
I TG A4 PRIDRA Jad Gl & id
rgars o # Rerd o S wIid 9 Mdhaax
AR AGERT UT=T & Qdl 91 3 Yokl 8¢ 2P
& ¥ 31T} A S © | Tetare \rel o1 gdi e

A9 & R frsdd I9R & 98¢ B9 © T
e ©U I R fRRR | o ger 8 | 3l
AAR® fagdrett & wRvr A9 | T =91el @f
U= R0 § T TTEar 2 |

H—fssd faare vd aRd

IRA & ATl &3 7 99 o fosa & fa
TS ST Y&l 3MhMa wfafafdll & fifdd wRa
TREBR 1 3T IR UM B GReT DI T H RGP
ST, 1949 H RAfdH T 3R 1949 H YT & 1T Y
T PR ITb] GRE BT QT 9 of o a=n
qIRR 1950 H OIS & A1 HA—A dRDb A gRT
S~ AT WRI & [a%g SR AT @7 319
GRE GG DR DI BRI B | SER M gRT Bl ST
B MM TR @ fIvg fadd 1 wRaq,
SWRPT, fdcT g -urdr, anfe <= # feM W™ &
TR T faar oReg A9 A, 89 IR S G 9 fORER
A AR T T SHH G T dl Hetrg ol |

foregd IR 1T 3MshTHe AT DI JSqH
H RIS FeanT 9 el UM & g9ard 3fdd: I
g g & Heg 17 A AT 23 HS, 1951 DI
T gar foradt foread & O # faerg @ Argar @
4 WG 9 JATHIT TSI DI TR DI
e IRBR SATE T TSUF HRIR <l 8, AT
g fo o1 ufafafey ssa & arer 99 =1 \wsiar fear
Id U VT JOGR A8 AT | Sad  auTdhiod
TSI P 3re | A4 &1 J=1el 7 fafd= faeman &
fead # UaeT SR T B IO 0T A1 R
forr afdg I oRarl @1 fed § s@F &1

B W U™ AR 3| foea @ 99 #
faera 81 S & Rd QIR d9 & #eg BT U 3faver
IR AT & AT 3R IR & AN A B
ARl & e B ol O IRA-dH @ 7
TcIeT AT TR BT SeU=T BIHT ST o |

SR—H IR A AGGA BT YD il
TH—HIIR A TEERI S 41 DI AR cTD
T Yot AT S9h Udh &1 IoTIad SR § 997
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& B IR BT Ao g 2 | feg 8 ) uh
2T & P TR-HIR B TRBRI HT AGERG B UfT
BHY QU vW@ € e & o 3w ad @
AT —AAIRNTS S BT fadT Temgay e8! g3l |

ITRIT IS & TS+ BT AT Ao 2 | 3 THIBROT
H e, WRIAR &3 BT 98 [T Thel
R IR I F9 Adex A bEdl & 98
3TEH 81 SI1AT § | I8 U™ & deol drel FraAfird

|1 & A B A F TR AT B B BRO

qifeewa IR TS foF—aT Fgarg & &R qdl

AGETE TG YR DI gfte 7 W) g8 Hecd el
2 | 39 IfaRad aqarEantt &1 Wi a8 auf gRe
AT R8T © 6 I &7 DI TH—HTR A JIdH IR
Th X FPE P U H ST fbar Sl | H
TR A A]arE Bl YIS [BA1 ST a8l &
farfal @ sTefd ok R & [Rem XAl &
3T B I U B [

4 ) Aefdbifersd aacaraiar

SITATE BT 4T dR A9 f9ed B g TS0
AR 9 T § | IAH faga | D BT Ud AT
o gfaarh smReT & | 99 @ sfdfe vd 9=
vfdd fReaR gect o <@ B e enfde ud
AT f2dl T AecaTdiensii o gfd & foy ==
=it ff 85 & ST AHaT B |

dqar™ # aredafas FREFer Y@ w dlovdogo
@ gaids

9 AT @ onRid uowr e &1 gdi
fPRT RO IRT af¥erl & drar € | I8! IR
AT A B qlovdono (Wued forane= o) &
RIATH IA-—TH ST & | T0Yeiono o A, 2020 H
TP BT YT Fa TFDh! GAUST H A b Bl 3T
e 8 | 9=, gdf ergera # 800 fhHlo ol arafas
oo YT UR BTt & aut § A9 J G991 gave!
H# A UH Pl S e 21 geogodo & ga—frd
faf=r STel R S STaeR 98 A Afel @
AT U BOIR A SATET 81 Fhdl 8 iR ST NIo
BIoN T, dNede 3R dgw ff 8 Ihd B
T Al B deId H MR e Y
STH—HTH S U & [

RPN IHIR A & b I8 <111 gIUa 5
TR 2019 BT ST HIAR AR AGAI & 3T s
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fPIR & &R & 417 8 | fAgetyedi &1 e 8 &
T gAUS WRd B fq=fera oiik srqferd &< &
H ! YOS e 961 a3 8, adifd
WRBR el AU BaAlg AR TSP AT B B
UET ¥ qIER 78 Q] el # o e ) Fal |

fofifoRa™ § 9Ra @ gd Ioigd bio
¥rea 3TE &d & fh “IgeRd WRd & fory
TEHOT AT © | B9 Il ANl DT T QA1 TaRT T8
B AHd | T & 3 Y 1 I VU ST 7 SR &
SO ST A Al — a7, Tedr iR AT A=
@ qEIAd U H RER SATHT & |° Wed o
fageive! &1 AT § f& SRR & dcar 9
J—rorfae Refad! gaat 78 € | 9Rd 7 o1 I
TR GARR 3MMaTS I3l & | I B8 & b 54 dP
IEERT STH—HIHR Bl Rl o, 6 T A W
Toull el < T8T AT | 5 3T, 2019 BT 370 & R
81 & d1§ dFl B8 8 © [P 39 Agarg Udh AT
THTE ¥ 3R A SO Reied 2 | 399 usd 5
IRA TS O BT FRMSEIIBT TN, A HB

ey IO rEdr e |
IRd & fdbeq

AR o6 & forg ada Rerfa e
IgE R ARG 4 AN B AN T B
JATYFBIBROT 3R IB—IEPR IHAT DI IAfAerf
R & forg AN U BRell & | SH BH PR ol
T AMRY | BH AR Bl WBR PHRAT =M1 |
VIRT T AFAIT Td fAHTH IR IR 7T e 319
OIS IR DI ST BT | JHRDT 31 AR DI
U FEH BT <N H AT & IBT AT ST
IRV | YR BT o9, drgar, faga=m, gféror
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HIRAT, Mo ik o &g <= & Red
JURA 1Y | f59 YR =14, TR Bl D
IRATE el Hrdl Sl SR &6 ) v < 31 Red
T | = @1 ufafdanei ®f ofex wen T8 8
MY | HRT P TREE Pl &/ Bl 8, AR T

A BT AT FHIET 8 ST a5 (98 SR
TSI TR ST TR JATd 81T 3R 39h ATIH
Td G UiRemd B8R | MRT BT A9 & AT G
fqaTe GersiT Qd RUHIIe WR W A9 Bl 8- DI
PRI BT AMRY | W H ART BT 3O
TR T )R gAfd=aR o) 99 faweai o qere

AT S P ST & Hifd bs SIIRIH & | Tad
e8] faed deifad & | e S fdaer & sier
B IH fhd) B 9qelr T R |

IfE A TA0T0N0 IR 31U JAhHD o%F B
1T HIIH XEAT © T Al TRER B U1 S99 e
P R IR fIhed Suaer g Hdl 98 SWAT B
AHa! B A AR 99 91 & el W dl
fawara axa) § <IfbT daaT Teovofo IR geRerf
8T R & oIV | |7 &7 747 8 b <1 avop 4
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