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Dear Fellow Members

It is not easier to edit a research journal where every contributor has his own academic

field of domain. The editorial board has responsibility to edit the paper in such a way that
the original idea of the researcher remains in his own style and at the same time the paper
is brought under the publication guidelines of “Geographical Perspective”.

[ am happy to inform the reader that my burden is eased out to a great extent by the Peer
reviewers, Advisory committee members and the members of the Editorial Board.

There are 15 research papers in this volume of the journal. The contributors have both
disciplinary and inter-disciplinary approaches in presenting their research papers.
Moreover, this volume has received research papers from all over India exhibiting its
pan-India acceptability. This volume has topics addressing industrial problem, urban
system, agriculture and land use, environment problem and issues related to water
resources, labour etc. Papers are written in both English and Hindi languages. One paper
is on language geography. The author of this paper belongs to the discipline of English
but approach is geographical. The research documents of National Education Policy,
2020 gives immense priority to this kind of research. Even at global level, social
scientists are being promoted to adopt interdisciplinary approach so that the very social
science remains relevant. I am placing this kind of reference here to simply aware the
new generation geographers to new challenges in the coming years.

I further wish to seize this opportunity to express my sincere thanks to the members of
advisory committee, Editorial Board and office bearers of the AGBJ for their timely and
constructive support in the publication of this Journal. At the same time, I extent
invitation to the readers to share your critical opinion with editorial board members so
that necessary corrections may be brought in the next volume ofthe Journal.

(Rash Bihari Pd. Singh)
Editor-in-Chief
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( PRESIDENTIAL ADDRESS )

REVIVAL OF VILLAGE INDUSTRIES:
THE HOPE FOR THE FUTURE OF STRONG
AND SHINING INDIA

Devendra Prasad Singh*
Email : devendrasingh1953@gmail.com

ABSTRACT

History of village industries of India is glorious and vibrant. A series of industries had been developed
in our villages, which made them prosperous and self sufficient, which also created such a positive
impact that India also become vibrant and was called as the Golden Bird all over the world. But with
the influx of manufactured goods of Britain even in our ruralities our village industries started
vanishing. After 1960s and 1970s the entire village industries of the country were vanished
completely. It transformed our prosperous villages into centers of poverty, unemployment and
misery. It was resulted into the stampede from our villages towards urban centers. Ofcourse our
villages have been transformed from prosperity to poverty, from heaven to hell and from self
dependant to dependant. This paperintends to evaluate the glorious status of village industries of the
country in the past and also to investigate the reasons of plight of our village industries in the present.
Itis also meant to formulate strategies for revival of Indian village industries in the future.

Keywords : Artisan, Golden bird, commodities, community, system, stampede vanishing and collapse

Introduction

History of Indian Village and Cottage industries has been glorious and shining. Our village
artisans were diligent, experienced and of high artistic talent. Our villages had series of cottage
industries, which were engaged in producing all types of commodities required for the
villagers. So our villages were self sufficient. It was also found on all India basis. As each and
every village of the country was prosperous and self-sufficient, so India as a nation was also
self-sufficient. It was not only self-sufficient but was the leading exporting country of the
contemporary world. Commodities produced in village industries had also a great export value
all over the then known contemporary world and it was known as the Golden Bird.

Now our village industry have completely been collapsed and our village become poor and
poorer. They are now centers of unemployed youths, who are migrating to urban centers for
jobs and livelihood. The journey of our village from ancient prosperity to the modern poverty
is very pathetic and invites scholars for critical appraisal and solutions. Here, the glorious
scenario of the village industries in the past, the pathetic conditions of the present and the
prosperous picture of the future have been tried to be painted.

* Dr. Devendra Prasad Singh is Retd. Professor of geography, A.N. College, Patna, Patliputra University and
Director of Researches, IERARD, Patna. This paper was presented as the Presidential Address in the 22"
Annual Conference of AGBJ at T.M. Bhagalpur University, Bhagalpur.

)y SHEEEEEEEE————— |



Geographical Perspective T—

Meaning of Industry

As mentioned in the Britannica: Ready Reference encyclopedia (2005 vol. 5, 123) "group of
productive organizations that produce or supply goods, services or sources of income" is called
industry. Industry is actually a process, which includes the transformation of shape, size,
characteristics and quality of commodities produced during the primary and even in the course
of secondary stage of economic occupation of man. He adds that industry itself falls in the
group of secondary type of economic activities of human being. In industrial process man
develops such qualities in the products so that it may be useful for himself. Gautam (2010)
ascertains that "secondary activities involve transforming raw materials into usable products,
giving them form utility. It also reduces the extra weight, size and shape of the commodities
and makes the products beautiful and costlier. We take an example of iron. In its natural form it
is known as iron ore, which is not useful for man directly, in industrial process it reduces its
weight and is being transformed into finished iron.

The basic concept behind manufacturing industries is that the more material is changed in its
form, it will be of a greater value and utility. There are, therefore, three characteristics of the
manufacturing. Firstly, a raw material is transformed into a new material, such as iron ore is
transformed into iron or iron into machines and tools. Secondly, the utility of the transformed
commodity is changed, such as iron is transformed into vehicles and the utility of iron is
changed. Thirdly, the manufacturing increases the quality and value of a products, as for
example railway locomotives manufactured from iron and steel are costlier than the original ore.

With due course of the historical evolution and degree of complexity, manufacturing can be
classified into three categories, as complex large scale modern industry, workshop industry
and cottage industry.

The large scale industry involves the use of a variety of raw materials, enormous amounts of
power, huge capital, highly skilled labours, production of standardized products, mass
production, methods of assembly line techniques and automation.

In many countries the workshop industry was natural outgrowth of household or cottage
industry. Organization of skilled craftsman into guilds gave birth to workshop industry, which
in early stages used only hand power.

"The Cottage industry manufacturing wholly or partly carried on in home of the workers"
(Clark, 2003). It is characterized by hand manufacture of local raw materials in the home and
consumption of'the finished products in the same household or in exceptional cases, sale of it in
local markets".

Cottage or house hold industry is thousands of years old, which reached its greatest
development in eastern and south eastern Asia and is still important than in any part of the
world. It involves the production with hands or simple tools by members of the family from
local raw materials. Such products are consumed by the household, bartered or sold to
neighbours or in nearby village markets.
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While defining cottage industry, Jones & Darkenwald (1965) described that "cottage industry
is characterized by hand manufacture of local raw materials in the home and consumption of
finished produce in the same household or, in exceptional cases, sale of it in local markets.
Transportation and capital wield no influence on this type of industry and it has little
commercial importance. Among primitive people this is the first type of manufacturing to
develop. Until recent centuries all manufacturing was of this type. As people become more
advanced the household type decreases in relative importance".

Glorious history of Cottage industry in India

In India cottage industry has been in existence since time immemorial. Kulkarni (1971)
remarked in this regard that "ever since ancient times our economic activities have been
intimately interwoven into the religious and cultural fabric of our society. The economic
organization and pursuits of the Indian people cannot be understood except in the context of the
joint family, the caste system, the self sufficient village community and the religious and social
inhabitations coupled with various injunctions and taboos. It was a close-knit social order well
adopted to the needs of the changing times because it could weather all kinds of upheavals in
society till it was exposed to the inroads of the modern European industrial system, which
began in the 18th century. The Indian economy if such an expression can be used for what
obtained then was characterized by a plurality of self sufficient village societies with little or no
outside contact".

It can be observed that within the Indian frame work of the caste system, the son followed in the
footsteps of his father, as the design and station in the life of each were believed to be the pre-
ordained. It was said to be their Karma (occupation/work). Caste of a person in Indian society
was closely related to one's occupation or Karma. It was the best form of labour division and
expertise of the concerned occupation.

In Indian villages some people were cultivators and the rest were artisans. Each of the village
dwellers had to follow his or her hereditary occupation, which was actually depending on the
caste he or she belonged to. The caste was decided by one's occupation or Karma, i.e., the
economic activity to which one was attached with. This was actually the best form of division
of labour, though their needs were few and simple and the main artisans in a village comprised
mainly the carpenters, the smiths, the oil crushers, the sweet preparers, the salt and washing
powder makers, the potters, the tanners, the shoe makers, the mat and rope makers and several
others. The bigger villages had their own weavers and spinners and their own gold smiths,
tailors and oil crushers also. These artisans were not paid in cash but received traditionally
fixed share of the produce after the harvest. This resulted into the self sufficient life style of the
village community. It was also the fact in the Indian system that most of the village artisans
were servants of the village, who used to perform routine jobs of the village community as a
whole all the year round for the fixed payment in kind. Some were highly specialized in their
profession having the highest level of specialization of their artisanship.
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They were actually working on the locally available raw materials and with the skills and tools
received by them through the traditions of their families. The village artisans turned out products
with efficiency and of considerable aesthetic quality. In India generations of such artisans have
provided with a long, glorious and proud tradition of artistic and beautiful handicraft of varied
nature and vivid quality, which were also durable. The Indian cotton textile industry has perhaps
the most significant historical records. Cotton cloth has been playing a great role in our history. It
has also been of paramount importance in relations with the outside world.

Gautam (2006) remarked that "Indian Muslin, Cotton and silk fabrics, Calicoes, artistic wares
etc. were in great demand world over." ".... The cotton textile industry was most firmly rooted
in the country before the modern machine industry made its beginning during the ninetieth
century. The Muslins or Mulmulkhas of Dacca, Chintzes of Masulipatnam, Calicoes of Calicut
and the gold wrought piece goods of Burhanpur and Surat were famous all over the world"
(Sharmacet. al, 1978).

Cotton is also mentioned in the writings of Manu in 800 B.C. We have enough proofs to
mention that the Indians knew weaving some 500 years before the Christ. It is also very
fantastic to note that till then the Europeans were covering themselves with animals' skins and
barks of trees. In contrary to it the Indian textiles were touching the horizon. "Pyrard, the 17th
century Portuguese writer had recorded that every one from the Cape of Good Hope to China,
every man and woman, was clothed from head to foot in Indian-made garments..... It was the
high workmanship that earned India a name for her fabrics." (Kulkarni, 1971).

Iron and steel were also very well known in ancient India, though it never formed an important
industry. The iron pillar near Qutub Minar in Delhi erected by king Vikramadiditya is supposed
to be of over 1500 years old and it is still standing without any decay and stain. It will continue
to stand till eternity without any doubt. Again to quote Kulkarni (1971) it can be noted that "it is
a proud monument to the forging and fabricating ingenuity of ancient India. It has also been
said that the famous Damascus blades were made from steel imported from India. Lohars, i.e.;
the village black smiths were so expert in their professions that they were having the
technology of something traditional in their primitive iron smelter and turned out goods for
household use. They also used to make simple agricultural tools and implements. It is also to be
found that the ancient Indian was also a master of manipulating metal.

Cottage industries in Indian villages continued to be surviving till a few decades latter of the
India’s Independence. Actually, they were existing in our villages even till the sixties and
seventies of the last century. Afterwards they started vanishing and now only their remnants
can be noted in the Indian villages.

Vanishing Indian Cottage Industries

"Before the rise of the modern industrial system India had a flourishing state of cottage and
household industries and Indian manufacturers had a world wide market "(Tiwari, 2003). But it
started declining after the establishment of British rule in India. Singh (1994) also can be
referred as "British and Indian people had roughly similar per capita level of industrialization at
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the on set of the industrial revolution (1750). India's level was only one hundredth of the United
Kingdom's by 1900 and this, because of the fact that the Indian states have been unable to resist
Britain's East India Company. This is also because of the fact that the British machine made
textiles were not only cheaper but of better quality than native clothes. Similar were the case of
iron and steel goods and also of the other manufactured commodities. As a result, the traditional
domestic products were left out". Singh (1994) again remarks that "one of the most powerful
reasons responsible for the decay of indigenous cottage industries of India was the industrial
revolution to which process Indian economy has to pass through a period of great strains and
stress". Protective English legislation against the imports from India, harnessing Indian funds to
provide the main base for industrial expansion in England and India serving a permanent and
captive market for British manufactured goods were also responsible for the decline and vanish
of the Indian cottage industry. "Not only the Indian handicrafts failed to match the machine
made goods in quantity and quality but the British policy of encouraging the import of
manufactures and export of raw materials from India shook the very foundation of the
traditional industries" (Tiwari, 2003). As a result our village or cottage industries were started
vanishing during the British Rule in India. But even after Independence of the country on the
15th of August 1947 many of our cottage industries survived in rural India. Every Indian village
had one or two or even more types of cottage industry.

Cottage industry in every rural household

It is a bare reality that the every household of the rurality of our country might have several
types of cottage industry even till the 1960s and 1970s. It was a common case on all India level
in general and in the South Bihar Plain in particular. The author himself has observed this
ground reality in more than 50 villages of the Magadh plain, which includes the districts of
Magadh and Patna divisions. On his personal experiences and observations he has prepared the
chart (Figure 1), which represents the functioning of cottage industries in each and every
household of the village.

The chart (Figure 1) portrays a glimpse of the cottage industry in each and every household of
rurality of Magadh Division of the state of Bihar. This was the scenario before 1980s. But after
that the picture has completely been changed and our village industries or cottage industries
have completely been vanished due to the large scale influx of goods manufactured by large
industries firstly from the foreign countries and secondly from large scale Indian factories.

Indian Handicrafts

Large number of our cottage industries are related to the handicrafts, though there is a little
difference between general cottage industry and the handicrafts. The major difference between
them is related to their consumption and market. Products of general types of cottage industry
are consumed by local people and have no or a little commercial value, where as products of
handicrafts have a global market. Indian handicrafts are also ancient and traditional. Such
Indian handicrafts ranging from brocades to delicate ivories, wood carvings, jewelleries,
glazed potteries, silver work, fine silks Muslins, carpet and shawls. These handicrafts had been
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patronized by kings, rulers and wealthy people in our country since time immemorial. Their
products had been purchased by wealthy people or by merchants for the admirers of the other
countries. Such artistic industries were located mostly in the provincial capitals or in the court
towns in the past. Many of them are also located in some rural areas. Pathalkati village near Atri
of Gaya district of Bihar is very famous for stone carvings. Brocades (Kinkhab) of Ahmedabad,
Murshidabad and Varanasi and Silks of Mysore, Varanasi, Lucknow, Surat and Ahmedabad are
very renowned. Kashmir made carpets and shawls are world famous. Glass bangles made at
Firozabad are known throughout India. "Enamelled (Minakari) jewellery of Jaipur has no
parallel in India. Minakari is done on copper, gold and silver by highly skilled workers at Jaipur,
Varanasi, Delhi, Lucknow, Alwar and Srinagar (Kashmir). Engraved brassware from
Moradabd, Varanasi and Jaipur find market throughout India" (Singh, 1985).

Carving of walnut wood in the vale of Kashmir, Sandal wood in Mysore and Kanara are
artistic, charming and marvelous. Carving on ivory and stone, particularly on marble are
traditional in a number of centers, especially at Jaipur, Delhi and Agra.

Cultivators produced . . .
foodgrains and other —>» Nootver?léfgﬂ his —>»> EUt —>» Thecggt;eur\:iltllage
farm products Y or Y
Potters (Kumhars) . ) )
produced potteries and —>» ov'\\lltr:tc%r:gjﬂ Tilsn —>» E’Ut o Thecggt;eur\:iltllage
earthen goods P or Y
Cobblers produced shoes > Not only for his > But » The entire village
and other leather goods own consumption For community
Carpenters produced > Not for his own > But > The entire village
Wooden goods consumption only For community
Blacks smiths (Lohar) > Not for his N But » The entire village
produced iron goods own use only For community
Milkmen produced milk . . .
f Not for his But The entire village
and many milk —>»> e —>» b
made products own use only For community
Halwai produced N Not for his N But N The entire village
sweets own use only For community
Teli Crushed oils > Not for his N But > The entire village
of all types own use only For community
Nonia prepared salt, > Not only for > But > The entire village
washing powder his own use For community
Not only for But The entire village
Weavers weaved cloths —> his own use —> For —> community
Tailors Prepared > Not only for his > But N The entire village
garments own family For community
People of other sections > Not only for his N But » The entire village
produced other goods own family For community

Figure 1 : Economic Interdependance of village community
(one produced goods for all of his co-villagers : So our villages were self sufficient) :
A scenario in Indian village before the 2nd World War
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These handicrafts had brought jobs and money for the workers, prosperity and self sufficiency
for the villages and places concerned and pride for the country for centuries; but they also
suffered similarly as to the other cottage industries of the country after the Industrial Revolution
in England. The seizure of the country, i.e., India by Britain had caused elimination to a great
extent the patrons, admirers, purchasers and lovers of the Indian handicrafts by the mid 19th
century due to the heavy influx of machine made commodities from outside to our domestic
markets. The increasing development of transportational facilities in the form of roads and
railways network helped the machine made foreign goods to penetrate even into the ruralities of
the country. It proved to be fatal for the indigenous cottage industries and handicrafts. It brought
unemployment and several other adversities to our society. It also brought misery,
environmental degradation, large scale migration from villages to urban areas and poverty to
the villages. It, therefore, brought multifaceted socio-economic problems to our country.

Adverse impact of vanishing cottage industries

Above discussion proves that the base of the self sufficiency of Indian villages; i.e.; the net of
cottage or villages industries of Indian ruralities has been completely vanished or on the verge of
complete disappearance. It brought a large scale unemployment to the large size of rural working
force. It created stampede from Indian ruralities. It also caused social unrest and collapse of the
complete village system of the country. It can, therefore, be stated that the negative impact of the
vanishing of the village industries are very many, which can be observed as such :-

Vanishing of Social harmony

Our villages had an interwoven life style as each member was interdependent to each other for
their sustenance and survival. It was because of the fact that the every house of Indian villages
was engaged in producing one, two or more commodities not only for his own consumption but
for the entire village community. For example, cultivators used to produce grains not only for
his own family but for the whole village. Similarly carpenters used to produce wooden
commodities for the entire village. Blacksmiths were also producing commodities of iron for
the entire villages community. Potters or Kumbhkar also used to prepare earthen utensils and
pots for each and every villager. 7eli (oil crusher) likewise processed edible oil and other oils
for the whole village community. Halwai, producer's of sweets, used to prepare sweets for the
whole village. It means that one family was expert of the production of a single commodity and
they used to produce that very commodity for the use of the entire village community. Every
body of a village, thus, was engaged in producing a single commodity for every villager. So,
they were dependant for their existence upon every member of the village. Every villager,
therefore, was dependant upon each member of the village for his or her survival. Such a
typical and specific type of coexistence was the root cause for social harmony of the villages.
Everybody of a village used to survive by the support of the entire village community. This
caused social harmony Indian villages. Previously economic interdependence of the Indian
villagers was responsible for love, affection, regards and respect for each other, which caused
sentimental attachment for each other person of the village concerned But collapse of village
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industries and the growing dependence upon the the strong economic ties with each other have
industrial goods, supplied from outside, weakend and thus, the socio-economic relationship
has also been weekend, which ultimately destroyed the social harmony of Indian villages.
Because sentimental attachment of villagers to each other has been destroyed due the absence
of'an economic interdependence.

Generation of large scale rural unemployment

The complete collapse of the village industries has created a large scale rural un employment in
the country in general and South Bihar Plain in particular. It is because of the fact which has
been mentioned earlier that the cottage industries made available employment, jobs and
services to every citizen of the village. In contrary to it the large scale influx of industrial goods
in our villages caused large scale unemployment as our village industries have been collapsed,
which had provided jobs to each and every villager. Mahatma Gandhi (1934) also asserted that
"mechanization brought unemployment and created a large scale unemployment...Mill made
cloth producing large scale unemployment to the village weaver's. Rice mills and flour mills
are also snatching employment of thousands of rural women." Certainly collapse of rural
cottage industries of all types has snatched jobs from millions of rural people of India.

Mass stampede of people of working age group from villages

Generation of such a large scale unemployment and joblessness in rural India has actually
created a big flow of out migration from Indian villages. It has just taken a shape of stampede
from rural areas to urban areas of the country. As a whole large number of rural unemployed
people influx into the urban centers of the country for employments and livelihood. It creates
overcrowding in urban areas, which also causes over population in our urban centers. It is also
responsible for the growing slums, pollution, scarcity of every sort of commodities and also for
several other problems on the one hand and in villages it has created labour problems and there
are an acute paucity of labour force on the other in our villages.

Collapse of village economy

Closure of village industries is also responsible for the collapse of village's economic system.
During the period of cottage industry before 1980s our villages were really self sufficient
because every necessary and useful commodity, required in our villages, were produced locally
there in the village industries, which were flourishing till then and the products were ranging
from food, cloth, shoe, washing powder, herbal medicine, salt, biomanure, rope, mat, sandal
(though wooden) and every thing needed by the villagers. In this way our villages were self
reliant and prosperous, because every village had its own economic system and network. But
with vanishing net of cottage industries our villages become dependant to the industrial goods
and they are now deficitand problematic villages. They are now poor and trouble ridden also.

Machine based economy

Our villages are now largely dependant upon modern machines, which are based on fuel and
electric driven engines. Formerly every activity of the village was based on manual or animate
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energy. Our village industries were mainly based on human hands or by animate energy. Now
our rice, floor, oil and cane crushing mills are mechanized. Even our agriculture is based upon
electric or diesel engines, which were basically animal based. These machines have brought a
large scale unemployment to our villages on the one had and pollution of all types along with
environmental degradation on the other.

Environmental degradation and pollution

Prior to the large scale application of machines our agricultural activities were mainly based on
animals, which were really the pillars of our agrarian economy. Our agriculture and livestock
rearing were interdependent. Animals were not only used in agricultural activities but also
supplemented our farms in various forms and used to add fertility with their dung and urine,
which supplied raw materials for the preparation of composts, which were the best form of
organic fertilizer. It was prepared in compost peats, which was also a form of cottage industry.
On the other hand animals were reared on the farm products. Thus, our agriculture and live
stock rearing were interdependent, which were practiced side by side.

After the disappearance of hand and animal driven economic activities in our rural areas and
large scale appearance and use of engine driven activities our villages are started suffering of
all sorts of pollutions and stage of an environmental degradation become a normal phenomena
in our villages also. Petrol and diesel driven engines brought sound and air pollution, where as
chemical fertilizers and pesticides have brought the soil and water pollution. Prior to that there
exited ecological balance and non pollution stage.

Collapse of village system

A system actually can be said an arrangement of various types of useful and necessary
components in such a manner to perform a typical type of function of a machine or an
institution. Clark (2003) defines it as "a set of related elements organized for a particular
purpose, whole being identifiable by the inter connexion of the elements." On the basis of these
definitions Indian villages can be identified as system also. Every Indian village has its own
system, whose components can be identified as its area, buildings, streets, lanes, drains, farms,
orchards, castes, people and occupations etc. The village industries formed an important
component of an Indian village system, which provided large scale employment to the
dwellers. Hence, it controlled the economic system of the village and decided the caste and
occupational structures and played a vital role in integration, cohesion and unification of the
villages concerned as a single, self sufficient and coherent socio-economic-historical and
religious unit. Such an interdependence of socio-economic-cultural bounding of the villagers
of the villages concerned had also been reflected in their common sentimental feelings and
attachment. It created them proud for their villages. But with the decline or almost complete
disappearance of village industries, the village system has completely been collapsed. As these
industries had been acting as a strong binding for all the components of the Indian village
system. Hence, with disappearance of this cementing element all other elements of the so
called Indian village system have been disintegrated and disbanded. Hence, our villages are
now no more united and a heaven, rather they are worst even than a hell. Our villages are now
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capitals of quarrels, litigations, violence, discontent, non-cooperation, distress, distrust and all
sorts of negative human approaches. All these negative features have caused the disappearance
of self sufficiency of our villages.

Disappearance of self sufficiency of the Indian Villages

All the above said factors have played a combined role in the disappearance of self sufficiency
of an Indian village, which was previously the basic and significant characteristic of our
villages. Now, our villagers are being pulled into debts, miseries and economic backwardness.
The avenues of employment have been diminished in our villages. So our villagers are
becoming poor and poorer day by day and rural people, particularly of working age group are,
being forced to migrate far away from their homeland in search of employment, peace,
comfort, pleasure, luxury, happiness and felicity.

It is, therefore, situation in our villages is very critical, grim and horrible. It is in the country
like India for which it is often said that it is a country of villages and soul of India dwells in its
villages. So, it is the high time to formulate compliant, sustainable and formidable strategies
for restrengthening our villages.

Strategies for repowering Indian Village Industries

It is the call of the our to formulate strategies for the restrengthening of our village industries.
For which following suggestions can be put forward :-

Mass awareness- Mass awareness drive should be initiated to convince rural people for their
growing interests for the village industries. They should also be motivated for establishment of
their own units of village industries.

Government protection- Government should also provide protections to such industries.
Fortunately, Indian Union Government has created a new ministry under the name of Micro,
Small and Minimum enterprises. This ministry not only "plays a crucial role in providing large
employment opportunities at comparatively lower capital cost than large industries but
industrialization of rural and backward areas. ... The micro and small ... Enterprises
Development notified in 2006 to address policy issues affecting minor, small and medium
investment ceiling of the sector ... The role of the ministry is to assist the states in their efforts to
encourage entrepreneurship employment and livelihood opportunities ... in the changed
economic scenario (India, 2021).

The Union Government of India has also formed a board in the name of Coir Board. This board
has been established under the Coir Industry Act, 1953 for promoting overall development of
the coir industry. This board is also meant to promote cottage industries related to coir,
particularly in coastal areas, where coconut plantation is being done on a large scale.

The Union Government of India has also established Khadi and Villages Industries
Commission (KVIC) under the Act of Parliament (No. 61 of 1956) and as amended in 1987 and
2006. It is a statutory organization under the Ministry of MSME. It is engaged in promoting
and developing Khadi and villages industry for providing a large scale employment
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opportunities in the rural areas. The KVIC undertakes activities like skill improvement,
generating employment and self employment opportunities in rural areas.

With reference to the above examples, it can be said that the Union Government of India is
providing reasonable support to rural industries but these are not sufficient enough. Many more
schemes are needed to be launched to make Indian villages self-sufficient.

Subsidies on products of village industries

As the products of village industries are costlier in comparison to the products of large scale
industries, so Government should have sufficient provisions of subsidies for the products of
village industries. So that they may compete in the markets. There must be provisions of
subsidies on local products. Hence, Government protection like subsidies and other are required.

Cooperative Systems

Cooperative System should also be promoted on a large scale for establishment of village
industries in more and more in numbers. Such cooperative societies should provide
technological, financial, conceptual and marketing support to such industries.

Insured Market

Marketing facilities are of very much importance and consideration for any type of industry.
Products of cottage industries face much hurdles in the market, so far as their marketing is
concerned. Itis because of the fact that these are non organized type of industrial sectors, which
suffers promotion, publicity and many other types of difficulties. Their products are also
costlier than the products of large scale industries. So they fail to compete them in the
consumer markets. Hence, Government should purchased such goods, which should be sold
out through public stores.

Organization of emporiums

A large number of emporiums also needs to be organized frequently at many places to promote
marketing facilities of the products of village industries. Such emporiums should be
patronized by the Government and many facilities should be provided to such emporiums.
Such marts should have free supply of electricity and several other facilities. So that to attract
buyers in large number.

Training for village industries should be included in the syllabus

Training related to the cottage industries should be the part of syllabus from the primary to the
higher level of education. So each and every citizen of the country must have sufficient
knowledge, efficiency, mental preparation and physical orientation for the establishment of
cottage industries. So that many people must have consideration and preparedness for the start
of many such industries.

Training for craftsmanship

Training of craftsmanship should be provided to the rural people, who intend to establish their
own cottage industry. There is a need to start training for craftsmanship institutes at district level.
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Provisions of assemblage of small machines and tools

Rural youth should also be patronized to start their own assemblage units in the villages. These
units may be of electronic goods, watches and other small machines and tools. Their parts
should be brought from the nearby urban centers and assembled goods should be sold in the
local emporium or at market centers. This kind of rural industries also needs training centers to
train the new generation.

Financial, technical and all sorts of supports

All types of supports, protection and patronage including financial, technical, legislative and
other should be provided to the persons, who are willing to establish units of cottage industry in
respective villages.

Use of non-conventional and renewable energy

Solar and other forms of non-conventional and renewable energy should be generated locally
to operate small machines, which are to be used in such village industries to make products
cheaper and attractive. Bio-gas and bio-energy should also be promoted in the village and their
large scale use should be patronized to operate small industrial units.

Application of modern technologies

Modern technologies should also be applied in such village industries for better result and
cheaper products. It also may cause a large scale production.

Establishment of Industrial Parks

In every village, industrial parks should be established by the Government, where all the units
of cottage and village industries should be housed. Such parks must have banking, emporium
and all other types of needed facilities. Such parks may have links with the emporium of bigger
urban centers. A good transportational and communicational networks should also be
developed.

Conclusion

On the basis of the above discussions it can be concluded that revival of village industries is the
need of the hour. It is necessary for making our villages once again self-sufficient. It will
provide jobs to all the members of the village. The stampede from our villages in search of
employment and livelihood will also be thus checked, which will be resulted into transforming
our villages peaceful, harmonious, prosperous and self-sufficient. It ultimately will be resulted
into a powerful, strong, self-sufficient and prosperous India. Hence, it is the high time to
promote village industries to a great extent.

But such a herculean task can not be performed only by the Government's protection and
support, rather awakening of masses by the intellectuals, social activists and political workers
should also be taken as a drive and mission. The task is very difficult but not impossible. It can
be made possible only by the mass enolvement and consciousness.
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In fact, once the target of revival of the village industries is achieved, India will once again
become capable to retrain its past glory and will certainly be turned into the golden bird as it
during the ancient time.
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ABSTRACT

It is argued that women need to be empowered in the realm of political decision —making so as to
facilitate their real empowerment. The growing participation of women in elections indicates a silent
movement of women empowerment. The process of this empowerment is neither abrupt nor have
similarities with western countries. There is a growing idea among women in the region that social
transformation is much slower than political change so they prefer to play a decisive role in elections.
Bihar is economically backward region and male migration to rich state of the federation isa common
phenomenon. This factor gives female a responsibility to look after herself and her family in the
absence of male members. There is rising trend in the voting behaviour of women in the study area
but their representation is still very low. Although variation in women's participation have been
observed. Genderratioin the electoral roll gives us the idea of gender disparity in voter's registration.

Keywords: Empowerment, Social transformation, Federation, Migration, Voting behaviour

Introduction

Participation in electioneering process is not only confined to voting right but it is also related
to representation, political activism, political consciousness and many more (Begum, 2015).
The electoral participation gives women the ability to analyze, organize, and mobilize for
social change. In this paper, the study area is Bihar which is considered as one of the most
backward states in India but when it comes to women's political participation it is one of the
leading states in the country. From the last two consecutive assembly elections women's voters
outnumber males. There is an increase in women voters but women are still marginal in
representation. There were only 34 women MLAs out of 243 assembly constituency seats
whereas only 28 women were elected in 2015 assembly election. Women's participation in
election is closely related to their level of empowerment. Women empowerment is closely
related to the equal status of women, providing them equal opportunity, and freedom for their
development. The focus of women empowerment is in the process of decision making. Few
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decades back women would rarely go and vote as per the instruction from their menfolk. Now a
day's scenario is changing, women are going in group for voting. The problems, demands and
aspirations of women are different from men. In the resent years political parties are
considering women-centric issues in their election manifesto such as liquor ban etc. There
have been hundreds of studies on the geography of election, voting behavior, political
consciousness of voters in different parts of India. But the research works on voting behavior
and electoral representation of women are highly limited. The present study aims to analyze
the spatial pattern of women's electoral participation, electoral population ratio and electoral
gender ratio of Bihar at district level.

Aims and objectives

1. To study the nature of women voters' turnout in successive assembly elections since 1951
with more emphasis on 2015 and 2020 election.

2.  To analyze the spatial pattern of women voters' turnout in 2010, 2015 and 2020 assembly
elections.

Methodology and Data Sources

The main objective of the present study is to aggregate voting behavior of women in Bihar. For
the purpose of analysis, aggregate data analysis approach has been taken. Data is principally
collected from secondary sources, for the identification of voting pattern electoral
participation of women is taken as an indicator. In the electoral participations, percentage of
women voters polled has been taken for the purpose. Districts have been divided in the four
categories on the basis of women voters' turnout percentage to examine the regional variations
of electoral participation in Bihar.i.e., very high women voters' turnout, high women voters'
turnout, moderate women voter turnout and low women voters' turnout. Cartographic
technique mostly bar graph, line graph and choropleth shades have been used is used to
portray various electoral phenomena. The determination of regional pattern of voter's
participation probability has been done through content analysis of different newspapers
(Times of India, The Hindu, Dainak Jagran and Hindustan) reporting on women voter's
participation in 2015 and 2020 assembly elections.

Geographical Profile of the Study Area

Bihar is situated between 24°20'N to 27° 31" N latitude and 83°20' E to 88° 28'E longitude. The
landscape of Bihar is almost flat and comprises fertile plain of Ganga and its major tributaries
such as Gandak, Bagmati, Kosi. On 15 November 2000, state of Jharkhand was carved out of
Bihar. The state is divided into 38 districts under 9 divisions with 101 sub- divisions and 534
Blocks. The state has 40 parliamentary constituencies and 243 assembly constituencies. In
terms of economy, Bihar has agriculture based economy. More than 2/3" of the population of
the state is involved in agricultural activities.
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In the assembly election 0f 2010 the total numbers of electors were 55120656 in which number
of women electors were 25464746 and the total number of voters were 29034705 in which
number of women voters were 13875175. The total polling percentage was 52.67%. The
polling percentage of men was 51.10% whereas the polling percentage of women was 54.49%.
In the assembly election of 2015 the total numbers of electors were 67056820 in which
numbers of male electors were 35782181 and numbers of female electors were 31272523. The
total numbers of voters in the assembly election 2015 were 37993173 in which numbers of
male voters were 19078453 and numbers of women voters were 18914687. The total polling
percentage was 56.6%. The polling percentage for men was only 53.32% whereas the polling
percentage for women was 60.48%.

Voters' Turnout

Voting is the most common and important act of political participation. Increasing awareness
among women voters about their rights began to influence the political scene (Fadia 2014).
Electoral participation is a process in which the electorates participate in choosing their
representatives. Voting turnout has been measured as the percentage of registered votes in each
constituency who has cast their votes. Bihar is one of the states that have shown progress in
women's political empowerment over the last decade. Women's turnout was more than men
turnout in the previous three consecutive assembly elections 02010, 2015 and 2020.

Comperative Figures of Male Female Voters turnout in Bihar in
Assembly Elections
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Figure 1 : Comparative Figure of Male Female Voters turnout in Bihar in Assembly Elections

Source: www.eci.gov.in
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Comparative Figures of Male-Female Turnout in Bihar in Assembly Elections

It is clear from the figure 3 that there is a gradual increase in the participation of women in
elections. However, in all assembly elections before 2010, the turnout among men was always
higher than turnout among the women. In the 2010, election the trend changed and women
voted more than men. The women turnout in 2010 election was 54.5% whereas the men turnout
was 51.1%. In 2015 assembly election, the women voter's turnout was 60.48% whereas men
voter's turnout was 53.32%. In 2020 assembly election women voter's turnout was 59.69% and
men voter's turnout was 54.54%. There is a slight decrease in the voting participation of female
voters due to the threat of Covid-19. The gender gap in voters' turnout was around 20% till the
year 2000. The basic reasons were insecurity, lawlessness, booth capturing, and violence etc.
The gender gap in voter's turnout reduced for the first time in 2005 assembly elections. In 2010
Assembly election women voter's turnout was more than men's voter turnout for the first time
in elections. Improved law and order situation, violence free election and empowerment of
women like 50% reservation in local bodies, cycle poshak yojna etc. were some factors which
influenced women's electoral participation in the state.

Spatial Pattern of Women Voters Turnoutin Assembly Elections 2015 and 2020

Geographers and researchers have considered electoral geography as the study of human
behaviour towards voting patterns of elections in context to the particular area and time
(Thakur and Singh, 2017). The assembly elections of 2015 and 2020 recorded variation in
voting turnout across the state. Spatial variation is found from one district to another district
as well as from one assembly constituency to other constituency. Voter's turnout describes the
fluctuations in electoral participation within the state. To know the regional variation of
electoral participation of women in Bihar the districts and assembly units have been divided in
the four categories on the basis of women voter turnout percentage. Then four categories are as
following:-

i.  Very High Women Voters' Turnout — Where more than 70% of women voters
participated in election.

ii.  High Women Voters' Turnout - Where participation of women was between 60% and 70%.
iii. Moderate Women Voters' Turnout- Where participation of women was between 50% and 60%.
iv. Low Women's Voters Turnout- Where participation was below 50%.

Very high voting among women were observed during the 2020 assembly election in only two
districts of Bihar. These districts were Kishanganj and Katihar. In 2015 assembly election
Supaul, Ararea, kishanjang, Purnia , Katihar, Madhepura, Muzaffarpur, Samastipur, Begusarai,
Khagaria have recorded high voter turnout.In 2015 West Champaran, Sitamarhi Madhubani,
Supaul, Araria, Purnia, Madhepura, Sahara, Darbhanga, Muzaffarpur, Vaishali, Samastipur,
Begusarai, Khagaria, Bhagalpur, Banka have registered high women voters' turnout.The
districts with moderate womens' turnout were Pashchim Champaran, Purba Champaran,
Sheohar, Sitamarhi, Madhubani, Saharsa, Darbhanga, Gopalganj, Siwan, Saran, Banka,
Vaishali, Buxar, Kaimur and Gaya. In 2020 assembly election the districts with moderate
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women voters' turnout are Purba Champaran, Sheohar, Saran, Munger, Lakhisarai, Shekhpura
and Nalanda, Patna, Bojpur, Kaimur, Rohtas, Arval, Jahanabad, Aurangabad and Gaya.

There were twelve districts in 2015 which have recorded less than 50% voting among women.
These districts were Jamui, Nawada, Aurangabad, Jahanabad, Arwal, Rohtas, Kaimur, Bojpur,
Patna, Nalanda, Lakhisarai, Munger, Bhagalpur whereas there is no district having less than
50% of voting among women in the assembly election of 2015. This shows that there is an
increasing trend of voting pattern in the districts of Bihar. In 2015 the turnout was highest in
Thakurganj assembly constituency (70.4%) of Kishanganj district and the lowest in Sahebpur
Kamal assembly constituency (43.2%) of Begusarai district. Whereas in 2020 the turnout was
highest in Pranpur assembly constituency (75.7%) of Katihar district and lowest in Barhara
(47.5%) in Bhojpur district.

On the whole the level of electoral participation being 54% was quite low in 2015 assembly
election. About 53% of the assembly constituencies recorded a turnout below the average. Just
28% of assembly constituencies recorded a fairly high turnout of over 60%. In 2020 there was
increase in the average turnout. Only 6 assembly constituencies had less than 50% turnout.
These districts were Bhagalpur, Danapur, Paligang, Barhara, Jagdishpur and Gaya Town. There
were 19 assembly constituency in which turnout was more than 70%. These were Motihari,
Dhaka, Nirmali, Chhatapur, Sikti, Thakurgangj, Kishanganj, Kochadhaman, Baisi, Kasba,
Pranpur, Barari, Korha, Minapur, Sakra and Masauri.45% of total assembly constituencies had
women voters' turnout between 60% and 70% in 2015 assembly election, whereas 36% of total
assembly constituencies had women voter turnout between 50% and 60%.

Spatial Pattern of Women Voters' Turnout in Assembly Elections of 2010 and 2015
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Challenges of Electoral Empowerment of Women

The biggest challenge is the less representation of women in political parties. Bihar is least
literate state in the country as per census 2011. The literacy rate among the women is 53.3%.
The level of awareness among electors is closely associated with level of education (Dahlerup
2005). Nevertheless Bihar is having patriarchal society, where women are often seen as
subordinate and inferior to man.

Apart from this, there is a big gap in the registration of women in electoral roll. Enrollment of
women is not given priority due to the lower status of women in the society. The roll gender
ratio is not inconsonance with the census gender ratio. The census gender is 918 whereas the
roll gender ratio is 875 in 2015 assembly election. Cultural inhibition is also included in the
challenges of women's electoral empowerment. Women do not come out of their home without
the permission of the head of the family. In general women still want a male member to go
outside or to polling station.

Conclusion

The 2010 Assembly elections in Bihar witnessed the remarkable rise in women's voting across
the state followed by 2015 assembly election. However, there is almost same voting in
assembly election of 2020 by women. The percentage of women's turnout was 54.5 in 2010
and in 2015 assembly election it was about 60 and in 2020 it was 59.69%. The electoral roll
gender ratio is not inconsonance with the census gender ratio. Regional disparity is observed in
electoral population in the state as well as in the voting participation of women.
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ABSTRACT

Afghanistan, a sovereign state and Jammu and Kashmir, a federal unit of India are geographically
situated in the realm of central Asiatic mountain system where topography is highly treacherous and
the society is divided into different tribal groups. Territorially, both have a common international
boundary (Durand Line) for about 106 kms but in the present situation the common boundary area is
under the Pak-occupied Kashmir.

Presently, Afghanistan is under the complete control of Talibanees who are organised militants and
work on the dictates of Islamic rules of governance. The organised terrorist groups have established
links with many terrorist groups working from the land of Pakistan.

As Jammu and Kashmir is also dominated by Muslim population and Pakistan has not only occupied
about one-third area of Jammu and Kashmir but has always been sending militants to create violence
and disorder in Jammu and Kashmir. Taliban has governed land of Afghanistan has also became a safe
ground for terrorist and there are evidence of foreign terrorists coming to Jammu and Kashmir
through Afghanistan. However, the present regime of Taliban in Afghanistan has made it clear on
different occasions that its territority will not be allowed for terrorist and militant groups to create
violence and unstability in any other country. This regime has also taken steps to work for
development purposes with India. However, India needs to be watchfull along. The L.O.C and
activities of terrorist groups in Pakistan and Afghanistan.

Keywords : Mujahideen, Taliban, Geo-strategic overstepping, Operation Border, Al Queda.

Introduction

The locational personality of the Union Territory of Jammu and Kashmir has placed it in
geographical proximity to Pakistan's north-west province of Waziristan, which is virtually
ungoverned, remote and having badland topography. Itis this region which provides refuge to
numerous Mujahidin ("holy warriors" or "freedom fighters') moving from Afghanistan to the
state of Jammu and Kashmir and is one of the most important causes of insurgency, tension,
sufferings and poverty in the state. In fact, the new age of terrorism began when Soviet Union
was defeated in Afghanistan which became a centre for terrorist and extremist activities. They
introduced violent anarchy and an aggressive version of Islam, producing Islamic volunteers

* Dr. Satya Raj is Assistant Professor, Discipline of Geography, School of Sciences, IGNOU, New Delhi.
**  Dr.Rash Bihari Pd. Singhis Professor (Retd.) of Geography, Patna University, Patna.
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who exported terrorism from Kashmir to Chechnya and from Xinjiang to New York. So the
problem in Afghanistan is very much related to insurgency problem in the state of Jammu and
Kashmir.

The Taliban are one of the Mujahidin groups that formed during the war against the Soviet
occupation of Afghanistan (1979-89). After the withdrawal of Soviet forces, the Soviet-backed
government lost ground to the mujahidin. In 1992, Kabul was captured and an alliance of
mujahidin set up anew government with Burhanuddin Rabbani as interim president. However,
the various factions were unable to cooperate and fell to fighting each other. Afghanistan was
reduced to a collection of territories held by competing warlords.
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Overview of Afghan crisis

In fact, during the Afghanistan crisis, the United States provided significant military assistance
to Pakistan in order to expand the scope of its policy of containment of communism. The US
military and economic aid strengthened Pakistan's defence capability and bargaining position
over India. During General Zia ul Haq's military regime, Pakistan armed forces were well
equipped and in some areas of armour, they may even have gained superiority over India.
During the Afghan crisis, Zia made a clandestine plan to use Muslim militants to liberate
Kashmir. For this purpose, a close nexus was formed between Pakistani religious groups,
particularly the Jammati Islamai, Jamiat ul Islam (Fazal ur Rehman group), Jamia-i-Islamia
and the Afghan mujahideen and thousands of volunteers from Muslim countries to execute
jihad in Afghanistan and Kashmir. Zia wanted to bleed India, and he saw in the Afghan crisis a
window of opportunity to take revenge of the 1971 war with India, and liberate Kashmir. He
also realized that guerrilla warfare offered the best chance of bleeding India by using well
trained manpower, who had initially fought against the Soviet Union, and were now fighting
for Kashmir. Actually after the withdrawal of Russian troops from Afghanistan, the importance
of Kashmir for the US was reduced. Thus the weapons meant for the Afghan rebels were
intelligently rerouted to Kashmir by Pakistan.

After a decade of war and the defeat of the Soviets, the United States and the rest of the world
abandoned Pakistan and the Mujahideens. The resulting power vacuum plunged Afghanistan
into a bitter civil war. Pakistan then tried to secure a friendly government in Kabul as a prize for
its support for liberating Afghans from the Soviets. Mujahideens found their way into Pakistan
causing internal problems, and further into Indian-held Kashmir. Pakistan supported the
Kashmir struggle at one end and also attempted to forge a broad-based alliance to settle the
Afghanistan problem. Groups of taliban ("religious students") were loosely organised on a
regional basis during the occupation and civil war. Although they represented a potentially
huge force, they didn't emerge as a united entity until the faliban of Kandahar made their move
in 1994. In late 1994, a group of well-trained taliban was chosen by Pakistan to protect a
convoy trying to open a trade route from Pakistan to Central Asia. They proved an able force,
fighting off rival mujahideen and warlords. The taliban then went on to take the city of
Kandahar, beginning a surprising advance that ended with their capture of Kabul in September
1996. Thus Taliban under the leadership of Mullah Muhammad Omar overthrew the Rabbani
government and got hold of 90 per cent of the Afghan territory. The Taliban, under the direction
of Mullah Muhammad Omar, brought about a very strict interpretation of Sharia, or Islamic
law. Public executions and punishments (such as floggings) became regular events at Afghan
soccer stadiums. Frivolous activities, like kite-flying, were outlawed. In order to root out "non-
Islamic" influence, television, music, and the internet were banned. Men were required to
wear beard and many of them were beaten if they didn't do so. Most shocking to the West was

@ SENNENEEEE—————— |



Geographical Perspective T—

the Taliban's treatment of women. When the Taliban took Kabul, they immediately restricted
the girls from attending schools. Moreover, women were barred from working outside the
home, precipitating a crisis in healthcare and education. Women were also prohibited from
leaving their home without a male relative and those who disobeyed, had the risk of being
beaten, even shot, by officers of the "ministry for the protection of virtue and prevention of
vice." A woman caught wearing fingernail polish may have had her fingertips chopped off. All
this, according to the Taliban, was to safeguard women and their honour. It was around this
period that Osama bin Laden and others quietly arrived as "guests" of Mullah Omar. Soon
Pakistan found that it was unable to manage Taliban. In 1998, Osama Bin Laden struck U.S.
embassies in East Africa, and the United States responded with cruise missile attacks.
Meanwhile the Taliban's incivility culminated in the destruction of the Buddhist statues in
Bamyan. In September, 2001, the U.S. placed significant pressure on the Taliban to turn over
Bin Laden and Al-Qaeda in response to the September 11, 2001, terrorist attacks. On October
7, after the Taliban refused to give up Bin Laden, the U.S. began bombing Taliban military
sites, aiding the Northern Alliance. By November 21, the Taliban had lost Kabul and by
December 9 they were completely ousted of power.

An interim government was agreed upon by representatives of Afghanistan's various factions
during talks held in Bonn (Germany). On December 22, 2001, Hamid Karzai, an Afghan tribal
leader, was sworn in as interim chairman of the government. While many of the Taliban's most
radical leaders and supporters were killed, taken prisoner, or fled the country, many former
Taliban returned to their homes and continued to work for the Taliban's goals. The Taliban
leader, Mullah Muhammad Omar has continued to elude capture. The Taliban now funds its
insurgency through the drug trade, and in 2006 Afghanistan's opium harvest reached record
levels, increasing by 50 percent and representing 92 percent of the world's supply.
Democratisation of Afghanistan was favoured by many western countries along with India but
the recent report shows that there has been resurgence of Taliban and Al Qaeda as the year 2006
became the deadliest year of fighting since the 2001 war. Throughout the spring, Taliban
militants infiltrated southern Afghanistan, terrorizing villagers and attacking Afghan and U.S.
troops. It has also been reported that Osama bin Laden, the Al Qaeda commander and the
Taliban leader Mullah Omar are suspected of hiding along the Afghanistan-Pakistan border
and this remote, lawless tribal region has become a major haven for Islamic militants. The
Pakistani government has proven unwillingness and incapability of clamping down on the
religious militia, despite the fact that the headquarters of the Taliban and its key allies are
located in Pakistan. According to a senior U.S. military official, not a single senior Taliban
leader has been arrested or killed in Pakistan since 2001—nor have any of the top leaders of the
militias headed by Gulbuddin Hekmatyar and Jalaluddin Haqqani, who are fighting U.S.
forces alongside the Taliban.
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Today Islamic fundamentalists, active in Afghanistan, Pakistan and Iran, seek to spread their
influence and control into Kashmir. Kashmiri Pundits (Hindu), living within war-torn Kashmir
Valley, claim that Islamic terrorists are carrying out a bloody campaign of ethnic cleansing
against the Hindu population of the state of Jammu and Kashmir. The Kashmiri insurgency has
been radically transformed in the last decade with the introduction of better armed and better
trained jihadis (holy warriors) based in Pakistan and fuelled by Islamist movements in
Afghanistan and beyond. Thus, the Kashmir Valley has been gripped by freedom fighters or
insurgents and with time, the conflict has grown in size and seriousness. Thus the Afghanistan
problem has close links with the state of affairs in Jammu and Kashmir.

American presence in Afghanistan

The overriding factor shaping the foreign policies of all countries is their respective national
interests, as perceived by them, rather than any disinterested desire on their part to benefit any
other country. The US presence in Afghanistan clearly illustrates this. It is an undeniable fact
that before the incident of 9/11, the United States did not treat Al-Qaida and the Taliban's
religious extremism as a threat to the West. Nor did they object to Muslim liberation
movements in the world, including Kashmir, and showed no serious concern towards their
activities, training, techniques and tactics. Even during Soviet invasion of Afghanistan in
1979, United States and their entire Western ally supported Pakistan and also recruited Afghani
religious freedom fighters or Jihadis to check the advance of Soviet Union in Afghanistan. The
situation changed when Bin Laden targeted the US embassies in Kenya and Tanzania in 1998
and, later, the 9/11 attack proved the ambitious objectives of the Bin Laden and the Al Qaida
network.

On September 11 (2001), United States was subjected to a complex, coordinated and
devastating, terrorist attack. In less than 2 hours, New York's World Trade Centre and a portion
of'the Pentagon were destroyed, and four commercial airlines were lost with all passengers and
crew. Assessing the attack's physical consequences in terms of damage and casualties will take
years. On the international front, the United States then declared war on terrorism and
President George W. Bush clearly defined the national strategic objective as eliminating
terrorist groups "with global reach".

The US placed significant pressure on the Taliban government to hand over Al Qaeda and its
chief Osama Bin Laden. As the Taliban refused to do this they were ousted from power in
December 2001 and an interim government of Hamid Karzai was sworn in, who was later
elected democratically. The US global war on terrorism was welcomed by many countries in
the world including India who had suffered a lot due to terrorist activities since a long time.
Close on the heels after September 9, 2001, India suffered a massive terrorist attack on its
parliament on December 13, 2001. On October 2001, there had also been suicidal attacks on
the legislative assembly of Jammu and Kashmir which took a toll of 38 lives. Indiablamed that
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these deadly acts of terrorism were committed by Pakistani based Kashmiri Separatist groups
like Lashkare Taiba and Jaishe-Muhammad. Even United States condemned the attack on
Indian parliament as 'an assault on Indian democracy'. Soon the international pressure
increased on Pakistan to ban and crack down different terrorist organisations operating from its
soil. Thus Pakistan had no option but to side the US on its war on terrorism. Initially the
Musarraf government banned five major extremist groups, viz, Lashkare Jhangvi, Spahe
Muhammad, Sipahe Sahaba, Tehrike Jafria, Lashkare Taiba and Jaishe Muhammad and
imposed restrictions on religious schools (madrassas) who were teaching fundamentalist
versions of Islamism. Pakistan also declared that no organisation would be allowed to indulge
in any activities in the state of Jammu and Kashmir. Western observers along with India believe
that many extremist groups operating from Pakistan had direct links with Al Qaeda and are
directed not only towards the West but also to all the non-Muslims around the world.

Thus all these events gave India an opportunity to use its forces to crush the separatist elements
in the state of Jammu and Kashmir. Indian diplomats were also successful in linking the
Kashmiri separatist movement with the Taliban regime in Afghanistan and gained a strategic
victory over Pakistan. Several separatist groups were declared as terrorist organisations by
United States and Pakistan was also persuaded to disband them. On the other hand, Pakistan,
in order to avoid isolation from the world community, had to become an important ally of
United States to help in the war against terrorism. So the incidents of 9/11 and the proclaimed
global war against terrorism and American presence in Afghanistan have all gone into favour
ofIndia as it provided India an opportunity to counter the problems of Jihadi terrorism going on
within its territory. The United States already has a military base at Diego Garcia at the
southern Indian Ocean where US soldiers were initially stationed to prevent the Chinese and
Russian advance in the Indian Ocean during the Cold War. However the technology that was
used during 9/11 seems to have outdated the technology that was used in Diego Garcia. The
attacks on Afghanistan were carried out by planes and carriers based in Diego Garcia, but
America prefers to have a base closer to the likely areas of future action, which is the southern
shores of the Asian sub-continent specially Sri Lanka. Some years ago the very thought of an
American base in the Indian Ocean, too close to its own shores, would have set off alarm bells
in New Delhi. But now after September 9, things have changed and now India favours
American presence close at hand to insure itself against the day that Pakistan is taken over by a
Jihadist regime and to protect itself against Jihadism from within its own territory.

Although not satisfactorily, Afghanistan under its President Hamid Karzai had made serious
efforts to reconstruct itself. Some positive results had also come out. Some 4.5 million refugees
came home and 6.5 milliom children were back to school. A National Army of 35,000 soldiers
had been built from scratch, along with a Police Force of 55,000 Constables. Some 4,000
health posts and 10,000 km of roads had been built or rebuilt. But the real truth was that, the
Afghanistan's leader, President Hamid Karzai had only marginal control over large swaths of
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his country, which was rife with warlords, militants, and drug smugglers. The Taliban funded
its insurgency through the drug trade, and in 2006 Afghanistan's opium harvest reached record
levels, increasing by 50% and representing 92% of the world's opium supply. In 2003, after the
United States shifted its military efforts to fighting the war in Iraq, attacks on American-led
forces intensified as the Taliban and Al-Qaeda began to regroup. In 2005 and 2006, the Taliban
continued its resurgence and 2006 became the deadliest year of fighting since the 2001 war.
Throughout the spring, Taliban militants infiltrated southern Afghanistan, terrorising villagers
and attacking Afghan and U.S. troops. In May and June, 2006 'Operation Mount Thrust' was
launched, deploying more than 10,000 Afghan and coalition forces to the south. In August
2006, NATO troops took over military operations in southern Afghanistan from the U.S.-led
coalition, which put a total of 21,000 American troops and 19,000 NATO troops on the ground.
In September 2006, NATO launched the largest attack in its 57-year history. About 2,000
Taliban fighters were killed in military operations during the year. The Western intelligence
believed that Taliban still had their headquarters at Quetta, the capital of Baluchistan province
of Pakistan. After being evicted from Afghanistan the Al Qaeda took shelter in the Waziristan
area of Pakistan where they continued to run a network of terrorist camps. Taliban and Al
Qaeda videotapes released in 2006 on jihadist websites also demonstrated that the camps in
Pakistan's tribal areas were training new recruits. So in the present circumstances, American
presence in Afghanistan is needed utmost so as to deal with the resurgent Taliban and Al Qaeda
groups. This also goes in favour with India's security concerns from the terrorist groups based
in Pakistan and Afghanistan.

Geostrategic Positioning of Afghanistan and Jammu & Kashmir

Spatial relation of the state of Jammu and Kashmir with Afghanistan is a very important matter
of discussion due to Afghan-Pakistan-Kashmir Jihadi linkage. Located at the confluence of
great mountains and with a turbulent history, the Afghanistan-Pakistan region was once,
referred to as the 'Cockpit of Asia' by Lord Curzon. Partition and the creation of Pakistan in the
year 1947, robbed India of its own geostrategic position. Overnight, India lost to Pakistan its
location on the southern border of Afghanistan, its western flanks adjacent to the Persian Gulf
and the Middle East, and its eastern boundaries abutting Southeast Asia, becoming
immediately involved in the draining and still unresolved conflict over Kashmir.

The state of Jammu and Kashmir has been the victim of combined Jihadi terrorism of
Afghanistan and Pakistan ever since its accession to India. Ethnic politics in Pakistan's North
West Frontier Province (NWFP) that borders Afghanistan was the biggest threat to Pakistan's
internal stability just after the partition. It had become known that agents of the King of
Afghanistan were arousing the Pathan (Pashtuns) tribes of NWFP seeking their support for the
expansion of his kingdom to Peshawar and the banks of River Indus leading to the creation ofa
'Greater Pashtunistan'. Figure 2 shows the Pathan (Pashtun) areas in Pakistan and Afghanistan.
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So Pakistan tactfully diverted the attention of Pastun tribes from Peshawar to Kashmir.
Pakistan wanted the Maharaja of Jammu and Kashmir to accede to Pakistan forcefully. They
also knew that an outright invasion could lead to greater war. So they tried to arouse the
religious sentiments of the Pathans to go for a Jihad against the infidel maharaja of Jammu and
Kashmir who was crushing millions of Muslims of his kingdom under his tyrannical rule. The
invasion began on the 21st October 1947 in which a large number of Pakistani army officers in
the guise of Pathans merged with the tribesmen (Lashkar). The Pathans killed innocent people,
raped women and looted bazaars wherever they went. Despite best efforts of Pakistan Army
officers and men to make these Pathans reach Srinagar, they were beaten back by the Indian
Army landing at Srinagar airfield in early hours of 27 October, 1947 after the Maharaja of
Jammu and Kashmir had signed the 'Instrument of Accession'. The Afghanistan connection
with Kashmir did not end there. In 1979, the Soviet invasion of Afghanistan made Pakistan a
front-line ally of the Western World in its battle against Communism. This presented Zia Ul
Hagq, the Military Dictator of Pakistan, a golden opportunity to kill two birds with one stone,
that is, remove the problem of 'Greater Pashtunistan' and also ensure control over Afghanistan's
affairs. In addition, Pakistan got billions of dollars in aid and military equipment.

Pakistan's Islamisation drive (through madrassas) and call for Jehad became a cornerstone of its
policies in Afghanistan and Kashmir. Young boys from all over Pakistan, Afghan refugees and
Kashmiris (JKLF) were indoctrinated, trained and made to fight in Afghanistan against the Red
Army. Even after the Soviets' left in 1989, Pakistan did not let go of the reins in Afghanistan.
After experimenting with one favourite or another, it finally backed the Taliban. The
Taliban—student militias—came from seminaries (Madrassah) mainly based in the tribal areas
in South and Eastern Afghanistan and in the Pashtun belt of Pakistan—NWZFP and Baluchistan,
being notorious for their ferocious independence. With the reins of Afghanistan firmly in the
hands of Pakistani rulers, foreign fighters, who had fought in Afghanistan, were inducted into
Jammu and Kashmir. By the end of 1998, with the Taliban capturing ninety percent of
Afghanistan, a push was planned to upgrade the level of proxy war in Kashmir, which by then
had started to wane. The plan came in the form of 'Operation Badr', in which the Pakistani
soldiers of its Northern Light Infantry units were sneaked in to capture the unmanned heights in
the Kargil Sector in the months of March-April 1999. As the Indian Army reacted to recapture
these heights, leaving large portions of the Jammu and Kashmir Sectors porous, thereby
hundreds of battle hardened foreign fighters mostly Pakistanis and Afghans of Harkat-Ul-
Mujahideen, Harkat-Ul-Jehad-e-Islami (both from erstwhile Harkat-Ul-Ansar), Lashkar-e-
Toiba and Al Badr groups, taken from the Taliban forces, were pushed into these Sectors. This
upgraded the level of proxy war in Kashmir and brought it back into international focus.
Another incident which brought the Kashmir - Afghan connection to focus was the hijacking of
an Indian Airlines Plane- IC 814 to Kandahar in December 1999. The training of the terrorists
fighting in Kashmir was another area of cooperation and connection. All recruits from Pakistan,
Kashmir, POK and Afghanistan were sent to the battle front in Afghanistan for battle
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inoculation and also for advanced training in the camps run jointly by Pakistan's ISI and Osama
Bin Laden's Al Qaeda, in the areas of Khost, Jalalabad and Kandahar. After September 11, the
US fight against the Taleban ousted them of power in the year 2001and contributed to India's
strategic objective of a nationally consolidated Afghanistan. Despite all precautions by the
Pakistanis, the killing of a large number of cadres belonging to Harkat-Ul- Mujahideen, Jaish-e-
Mohammed, Lashkar-e-Toiba and Al Badr in Afghanistan brought the focus of the international
community onto the Kashmir and Afghan connection once again. After September 11, United
States also made Pakistan an important ally in its war on terror. Pakistan also boasted that they
have done everything to uproot the Taliban from their sanctuaries in tribal areas and has lost 600
soldiers in the operation. But the truth is that the training camps for terrorists still exist in the
Pakistan-Afghanistan border. Even the most dangerous outfits, such as Lashkar-e-Toiba (the
Army of the Pure), have been banned, only to reappear under new guises.

Another matter of concern regarding the study of spatial relations of Jammu and Kashmir with
Afghanistan is that the government of Hamid Karzai seems to be weak and ineffective. Much
of Afghanistan, outside the big cities, is in the grip of bandits and warlords. The dismantling of
pan-Islamic terror machine in Afghanistan is a strategic gain for the state of Jammu and
Kashmir. Further the state is looking forward to healthy democratisation of Afghanistan to
ensure peace and security in the region that has suffered so much due to terrorism.

Present Status

Presently, Afghanistan administration is fully in the control of Taliban militant groups.
American & NATO forces were withdrawn in the light of an agreement between the American
administration, Afghan administration and Taliban. As per Doha (Qatar) Agreement,
American and NATO forces were to be withdrawn by August 30, 2021 and the deadline was
followed by the Americans & NATO. However, liberal administration of President Karzai
failed to keep control on administration and he himself left the country in the midst of
uncertainly. Consequently, Taliban took over the control over entire Afghanistan. The second
generation Afghan administration of Taliban is yet to receive global recognition. Although it is
also committed to administer the country on the lines of Islamic Sheriyat, approach towards
India has definitely been different. It needs to look into the situation in light of :

1.  Its detereoting relation with Pakistan. There has been frequent clashes on the border
between the militants of both countries.

2. Several project as like construction of Parliament House, road construction by
droelectricity etc. of the Government of India have been under execution in
Afghanistan. The Taliban regime has ensured safety.

3. Whenever Hindus and particular Sikhs and Gurudwaras are attacked by the
militants, the government has taken care and ensured the people to continue to live
in Afghanis as fars they are living. Even at one time, it requested Sikhs not to carry
on Gurugranth Sahib of the Gurudwaras as it is the historical legacy of the country.
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4.  Ensured India that the land of Afganistan would not be used for any kind of militant
activity.

These points give an impression that the Afghans may not side Pakistan on Kashmir issue
through providing unlawful support. This conclusion however, may not be taken as a guarantee
letter. Present Afghanistant is watching the situation of Ukraine and the role of Chechanya
militants in that war. They are also trying to get recognition of important countries including
India. In face, Afghanistani of today has two faces. First, is the liberal attitude towards global
issues and second is the hard Islamic Shariyat rule for administration the country, under which
females are being made devoid of education, job and moving outside the house without
accompanying a male relatives. Recently male employees are directed not to wear tie in the
neck. There are many other barberic imposition.

Conclusion

It is a well-substantiated facts that the central Asiatic mountain terrain consisting political
territories of Jammu & Kashmir (India), North-West Frontier (Pakistan) and Afghanistan are
violent, militant and unstable for different reasons for a long-time. It has given windows and
spaces to self-declared out-lawed outfits to operate and create geostrategic overstappings. It
was this situation when soviet power intervened first in 1979 and then the USA and NATO
forces India, China, Pakistan and Iran had also their strong concern on this issue. At present,
there may be low profile linkages between the terrorist groups of Afghanistan and Jammu and
Kashmir but this can not be taken as permanent peace in the territory of Jammu and Kashmir.
India needs to be politically and strategically keenly watchful over the open and secret
activities of terrorist goups in this region and timely operations must always be taken as one of
the fittest approaches towards bringing peace and development in Jammu and Kashmir.
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ABSTRACT

The aim of this paper is to explore the geography of world languages i.e. how language changes with
the change of landscape or terrain and its study should be unified and incorporated in human
geography. Recently, linguists have discovered how geography and terrain influences language. In
tropical regions with heavily forested landscapes, the languages and dialects spoken tend to use more
vowels and softer consonants than the dialects spoken by people in colder and drier areas. A dialect is
regarded as a geographical variety of a language, spokenin a certain area, and being different in some
linguistic items from other geographical varieties of the same language. Language is used as central
medium for action and meaning transfer and geography is concerned with the study of language as
the medium through which inter-subjective meaning is communicated, and in the power relations
intrinsic to such meaning. Understanding of the variations of languages due to geography will lead to
the understanding of culture which is directly proportional to language, and develop better
communication opportunities in the globalized world. Many languages worldwide have come in the
list of endangered language. Incorporation of language geography in Human Geography will create
awareness, respect of others culture and it is also anticipated that endangered languages can be
rescued.

Keywords: language geography, human geography, dialect, pidgins, creole, isogloss, cultural identity

Introduction

Geography of languages deals with the distribution through history and space of languages,
and/or is concerned with the analysis of the distribution patterns and spatial structures of
languages in contact. Another field of study within the geography of language is principal.
Geolinguistics, when used as a sub-discipline of geography, it is the study of the political,
economic and cultural processes that affect the status and distribution of languages. When
perceived as a sub-discipline of linguistics that incorporates contact linguistics, it has been
defined as the study of languages and dialects in contact and in conflict with various societal,
economic, ideological, political and other contemporary trends with regard to a particular
geographic location and on a planetary scale. Various other terms and sub-disciplines have
been suggested, but none gained much currency including:

e Linguistic Geography which deals with regional linguistic variations within languages,
also called dialect geography, which some consider a subdivision of geolinguistics

* Dr. Shaweta Singh is Assistant Professor, Department of English, St. Columba’s College, Hazaribagh,
Vinoba Bhave University.

_a



L — I Geographical Perspective

e adivision within the examination of linguistic geography separating the studies of
change over time and space

Many studies in what is now called contact linguistics have researched the effect of language
contact, as the languages or dialects (varieties) of peoples have interacted. This territorial
expansion of language groups has usually resulted in the overlaying of languages upon
existing speech areas, rather than the replacement of one language by another. For example,
after the Norman Conquest of England, Old French became the language of the aristocracy but
Middle English remained the language of a majority of the population.

Research Proposition
This research paper is addressed to seek answer of the following research propositions:
1. Should Geography of Languages be incorporated in the Human Geography?

2. Will its incorporation in Human Geography open new field of sub-discipline studies
like dialect geography or linguistic geography?

3. Willitopen space for interdisciplinary research works or projects?
4. Willithelp inrescuing the dying languages worldwide?

5. Will the study of Geography of Languages incorporate better understanding of culture
and create universal brotherhood?

Objectives
Following are the objectives of the present research paper:

1. To open new domain of sub-discipline of studies or research work ingeolinguistics,
dialect geography, and linguistic geography

2. Toidentify the importance of these sub-disciplines in language policies and linguistic
rights globally

3. Tohelpinrestoring the dying languages all over the world
4. To help better understanding of culture through these sub-disciplines

5. Tohelp the world overcome the cultural identity loss of population, a chronic problem
ofmodern age

Methodology

This paper is based on the secondary data sources, print and electronic media and web based
sources. Government documents like treaties, records, maps and published reports have been
consulted and analysed. Intensive library work has been carried out to study various research
works published in books, journals worldwide.
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Study of Language Geography and its sub-discipline Linguistic Geography and its
Cultural Relevance

Language geography is one of the branches of human geography that studies the geographic
distribution of language(s) or its constituent elements. Linguistic geography can also refer to
studies of how people talk about the landscape. For example, toponomy is the study of place
names. Landscape ethnoecology, also known as ethnophysiography, is the study of landscape
ontologies and how they are expressed in language.

Linguistic geography, as a field, is dominated by linguists rather than geographers. Charles
W.J. Withers describes the difference as resulting from a focus on “elements of language, and
only then with their geographical or social variation, as opposed to investigation of the
processes making for change in the extent of language areas.” Peter Trudgill says, “linguistic
geography has been geographical only in the sense that it has been concerned with the spatial
distribution of linguistic phenomena.” Greater emphasis has been laid upon explanation
rather than mere description of the patterns of linguistic change. That move has paralleled
similar concerns in geography and language studies. Some studies have paid attention to the
social use of language and to variations in dialect within languages in regard to social class or
occupation. Regarding such variations, lexicographer, Robert Burchfield notes that their
nature “is a matter of perpetual discussion and disagreement” and notes that “most
professional linguistic scholars regard it as axiomatic that all varieties of English have a
sufficiently large vocabulary for the expression of all the distinctions that are important in the
society using it.” He contrasts this with the view of the historian John Vincent, who regards
suchaview as,

“a nasty little orthodoxy among the educational and linguistic establishment.
However badly you need standard English, you will have the merits of non-standard
English waved at you. The more extravagantly your disadvantages will be lauded as
'entirely adequate for the needs of their speakers', to cite the author of Sociolinguistics.
It may sound like a radical cry to support pidgin, patois, or dialect, but translated into
social terms, it looks more like a ploy to keep Them (whoever Them may be) out of the
middle-class suburbs.”

— John Vincent, The Times, 1983

Burchfield concludes, “Resolution of such opposite views is not possible.... future of dialect
studies and the study of class-marked distinctions are likely to be of considerable interest to
everyone.” In England, linguistic geography has traditionally focused upon rural English,
rather than urban English. A common production of linguistic investigators of dialects is the
shaded and dotted map showing to show where one linguistic feature ends and another begins
or overlaps. Various compilations of these maps for England have been issued over the years,
including Joseph Wright's English Dialect Dictionary (1896—1905), the Survey of English
(1962-8), and The Linguistic Atlas of England (1978).
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Similarly, Language and region are two essential cultural characteristics for human
geographers to study. Geographers describe the historical and spatial distributions of language
and region across the landscape as a way of understanding cultural identity. Furthermore, when
geographers study region, they are less concerned with region and more concerned with the
diffusion and interaction of regional ideologies across time and space and the imprint it has on
the cultural landscape.

Societies often share a single language, and many languages contain the same essential
elements. An alphabet is a written system made of symbolic shapes that refer to spoken sound.
Taken together, these symbols convey specific meanings. The English alphabet uses a
combination of twenty-six letters to create words; these twenty-six letters make up over
600,000 recognized English words (OED Online 2011).

Rules for speaking and writing vary even within cultures, most notably by region. Do you refer
to a can of carbonated liquid as “soda,” pop,” or “Coke”? Is a household entertainment room a
“family room,” “rec room,” or “den”? When leaving a restaurant, do you ask your server for a
“check,” the “ticket,” or your “bill”?

Language is continuously evolving as societies create new ideas. In this age of technology,
people have adapted almost instantly to new nouns such as “e-mail” and “Internet,” and verbs
such as “downloading,” “texting,” and “blogging.” Twenty years ago, the general public
would have considered these nonsense words.

Even while it continually evolves, language continues to shape our reality. This insight was
established in the 1920s by two linguists, Edward Sapir, and Benjamin Whorf. They believed
that reality is culturally determined, and that any interpretation of reality is based on a society's
language. To prove this point, the geographers and other social scientists argued that every
language has words or expressions specific to that language. In the United States, for example,
the number thirteen is associated with bad luck. In Japan, however, the number four is
considered unlucky, since it is pronounced similarly to the Japanese word for “death.”

In addition to using language, people communicate without words. Nonverbal communication
is symbolic, and, as in the case of language, much of it is learned through one's culture. Some
gestures are nearly universal: smiles often represent joy, and crying often represents sadness.
Other nonverbal symbols vary across cultural contexts in their meaning. A thumbs-up, for
example, indicates positive reinforcement in the United States, whereas, in Russia and
Australia, it is an offensive curse. Other gestures vary in meaning depending on the situation
and the person. A wave of the hand can mean many things, depending on how it is done and for
whom. It may mean “hello,” “goodbye,” “no, thank you,” or “I am royalty.” Winks convey a
variety of messages, including “We have a secret,” “I am only kidding,” or “I am attracted to
you.” From a distance, a person can understand the emotional gist of two people in
conversation just by watching their body language and facial expressions. Furrowed brows
and folded arms indicate a serious topic, possibly an argument. Smiles, with heads lifted and
arms open, suggest a lighthearted, friendly chat.
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Origins and Diffusions of Language

All modern languages originate from an ancient language. The origin of every language may
never be known because many ancient languages existed and changed before the written
record. Root words within languages are the best evidence that we have to indicate that
languages originated from pre-written history. The possible geographic origin of ancient
languages is quite impressive. For example, several languages have similar root words for
winter and snow, but not for the ocean. This indicates that the original language originated in an
interior location away from the ocean. It was not until people speaking this language migrated
toward the ocean that the word ocean was added to the lexicon (a catalog of a language's words).

There are many layers within the Indo-European language family, but we will focus on the
specifics. Though they sound very different, German and English, come from the same
Germanic branch of the Indo-European language group. The Germanic branch is divided into
High German and Low German. Most Germans speak High German, whereas English,
Danish, and Flemish are considered subgroups of Low German. The Romance branch
originated 2,000 years ago and is derived from Latin. Today, the Romance languages are
Spanish, Portuguese, French, and Italian. The Balto-Slavic branch uses to be considered one
broad language called Slavic in the 7th Century, but subdivided into a variety of smaller groups
over time. Today the Balto-Slavic branch is composed of the following groups: East Slavic,
West, Slavic, South Slavic, and Baltic. The Indo-European language branch spoken by most
people around the world is Indo-Iranian with over 100 individual languages.

Distribution of Language Families

The next question that must be asked is why languages are diffused where they are diffused?
Social scientists, specifically linguistics and archaeologists, disagree on this issue because
some believe that languages are diffused by war and conquest, whereas others believe diffusion
occurs by peaceful/symbiotic means such as food and trade. For example, English is spoken by
over 2 billion people and is the dominant language in 55 countries. Much of this diffusion has
to do with British imperialism. The primary purpose of British imperialism was to appropriate
as much foreign territory as possible to use as sources of raw materials. Imperialism involves
diffusion of language through both conquest and trade.

The linguistic structure of the Sino-Tibetan language family is very complex and different
from the Indo-European language family. Unlike European languages, the Sino-Tibetan
language is based on hundreds of one-syllable spoken words. The other distinctive
characteristic of this language is the way it is written. Rather than letters used in the Indo-
European language, the Chinese language is written using thousands of characters called
ideograms, which represent ideas or concepts rather than sounds. Sino-Tibetan language
family exists mainly in China—the most populous nation in the world—and is over 4,000
years old. Of the over 1 billion Chinese citizens, 75 percent speak Mandarin, making it the
most common language used in the world.

_a



L — I Geographical Perspective

There are a large variety of other language families in Eastern and Southeast Asian. There is
Austronesian in Indonesia, Austro-Asiatic that includes Vietnamese, Tai Kadai that is spoken
in Thailand and surrounding countries, Korean and Japanese. In Southwest Asia (also called
the Middle East), there are three dominant language families. The Afro-Asiatic languages are
spoken by over 200 million people in several countries in the form of Arabic and are the written
language of the Muslim holy book called the Quran. Hebrew is another Afro-Asiatic language
and is the language of the Torah and Talmud (Jewish sacred texts).

The largest group of the Altaic language family is Turkish. The Turkish language used to be
written with Arabic letters, but in 1928 the Turkish government required the use of the Roman
alphabet in order to adapt the nation's cultural and economic communications to those in line
with their Western-European counterparts. Finally, the Uralic language family originated
7,000 years ago, near the Ural mountains in Siberia. All European countries speak Indo-
European languages except Estonia, Finland, and Hungary, which speak Uralic instead.

The countries that make up Africa have a wealthy and sophisticated family of languages.
Africa has thousands of languages that have resulted from 5,000 years of isolation between the
various tribes. Just like species that evolve differently over thousands of years of isolation,
Africa's languages have evolved into various tongues. However, there are three major African
language families to focus on. The Niger-Congo language family is spoken by 95 percent of the
people in sub-Saharan Africa. Within the Niger-Congo language is Swahili, which is the
official language of only 800,00 people, but a secondary language is spoken by over 30 million
Africans. Only a few million people in Africa speak languages from the Nilo-Saharan
language family. The Khoisan language family is spoken by even fewer, but is distinctive
because of the “clicking sounds” when spoken.

In a world dominated by communication, globalization, science, and the Internet, English has
grown to be the dominant global language. Today English is considered a lingua franca (a
language mutually understood and commonly used in trade by people who have different
native languages). It is now believed that 500 million people speak English as a second
language. There are other lingua franca such as Swabhili in Eastern Africa and Russian in
nations that were once a part of the Soviet Union.

Pidgins and Creoles

Pidgins, also called contact languages, which develop out of contact between at least two
groups of people who do not share a common language. A pidgin language is a usually a
mixture of two or more languages, contains simplified grammar and vocabulary in, and is used
for linguistic communication between groups, usually for trading purposes, who speak
different languages. Pidgins are not first/native languages and are always learned as a second
language. Many pidgins developed during the European colonization of Asia, Africa, and other
areas of the world during the seventeenth to nineteenth centuries.
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Creole languages are stable languages that develop from pidgins. Different from pidgins,
creole languages are primary languages that are nativized by children. Additionally, creoles
have their formal grammar and vocabulary. The grammar of a creole language often has
grammatical features that differ from those of both parent languages. However, the vocabulary
ofacreole is primarily taken from the language of the dominant contact group.

Endangered Languages and Preserving Language Diversity

An isolated language is one that is unrelated to any other language. Thus it cannot be
connected to any language family. These remote languages, and many others, are experiencing
a mass extinction and are quickly disappearing off the planet. It is believed that nearly 500
languages are in danger of being lost forever. Think about the language you speak, the
knowledge and understanding acquired and discovered through that language. What would
happen to all that knowledge if your language suddenly disappeared? Would all of it be
transferred to another language or would major components be lost to time and be rewritten by
history? What would happen to your culture if your language was lost to time? Ultimately, is it
possible that the Information Age is causing a Dis-information Age as thousands of languages
are near extinction?

Conclusion

Thus, the study of Language Geography and its sub-disciplines as part of Human Geography
opens another domain of study or research i.e. Linguistics Landscape. Linguistic landscape is
the “visibility and salience of languages on public and commercial signs in a given territory or
region”. Linguistic landscape has been described as being “somewhere at the junction of
sociolinguistics, sociology, social psychology, geography, and media studies”.The study of
language in post-war and conflict-ridden areas has also attracted the interest of scholars who
applied the Linguistic Landscape approach as a method to explore how language use in the
public space represents ethnic groups, reflects territorial conflicts, expresses statehood and
projects ideologies and socio-cultural identities. Themistocleous (2019) for instance explored
the use of Greek and Turkish on public signs in the centre of Nicosia (Cyprus) and found that
traditional discourses of separation and conflict are dominant in the public space but at the
same time new discourses of unification, peace and integration slowly begin to surface.
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ABSTRACT

Land use/land cover change is one of the primary determinants of global environmental changes and
a significant issue in the discussion of sustainable development. Understanding landscape patterns,
changes, and interactions between human activities and natural phenomena is crucial for effective
land management and decision enhancement. Land usage provides an overview of how various land
pockets are employed for various activities. In recent years, the district of Ghazipur has experienced
significant land use changes. On the one hand, although there is a progressive loss in agricultural land,
urban land has grown exponentially. Similarly, the area covered by waste, woods, and fallow land has
decreased. Remote Sensing through space technology has given us with a useful instrument for
assessing such changes. The present paper highlights the changing trends of land use in Ghazipur
district of Uttar Pradesh through timeframe data set of 1990, 2000, 2010 and 2020 collected through
satellite. The results obtained from this study suggest marked reduction in the agricultural and
vegetation area in the district which is of great concern for the livelihood as well as for the ecological
sustainability of the area.

Keywords : Landuse, Land Cover, Remote Sensing, Sustainability

Introduction

In several countries including India, urbanization and industrialization disrupt the natural
environment and destroy biodiversity. Planning and management of land use are essential to
achieve sustainable development. The increasing number of industries and population density
in urban regions accelerate the growth of urban areas. Migration from rural to urban regions
has raised the demand for more homes, schools, hospitals, and other service facilities. All of
these facilities have occupied and continue to occupy agricultural land in rural areas, resulting
in environmental damage. Changes in land use and land cover (LULC) are the result of natural
and socioeconomic factors. Human activities are one of the primary agents of changes in land
use and land cover, and in the natural environment in general (Spruce et al., 2020; Xu et al.,
2020). The disparity in land utilization has exacerbated the tension between urban,
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agricultural, and natural spaces. Land-use, one of the key factors of global change, is at the
center of land planning and land management, with substantial environmental effects.

The interface between biophysical and anthropogenic influences, according to Lantman et al.
(2011), causes changes in land use and land cover (LULC). Although changing processes
among land use classes are influenced by biophysical factors, humans and their land use
practices exert the most influence. Moreover, Rawat and Kumar (2015) noted that the natural
and socioeconomic variables of a region, as well as their spatial and temporal influences are
reflected in the LULC of the region. Numerous scholars viewed LULC change as a significant
phenomenon that is influenced by socioeconomic conditions and the natural environment at
the local, regional, and global levels (Buttetal.,2015; Foley etal.,2005; Wubie etal., 2016).

Understanding LULC transformation has evolved from simplicity to realism and complexity
during the past few decades. In recent years, LULC classification has been the subject of
intensive research for a range of applications. This is because, according to Lambin et al.
(2003), land use patterns will play a significant role in shaping the global environment in the
next decades. Land use change is a dynamic and anthropogenic as well as natural phenomenon.
Every country has a unique pattern of LULC which can also be reflected in terms of India. As a
result of the rapid population growth in India, the construction of new buildings and urban
expansion have resulted in constant variations in LU/LC throughout time and space (Rahman
etal.,2012). For environmental management and the assurance of better living circumstances,
reliable information regarding the changing pattern of LULC is becoming increasingly
important.

For the identification of change over time, information on land use and land cover for a number
of'years is required, and subsequent analysis enables the researcher to comprehend the existing
landscape's settings, as well as its changing pattern and direction of change. Remote sensing
(RS) and Geographic Information System (GIS) have evolved as useful technologies for
mapping and monitoring land cover and analyzing changes over a specified time period by
integrating spatio-temporal data of a specific area.

It is commonly recognized that multi-temporal and multispectral satellite data can generate
significant information about LULC and the mechanisms of change with worldwide coverage
(Hathout, 2002; Herold et al., 2003;Lambin et al., 2006; Mandal and Dharanirajan, 2017,
Saadatetal.,2011). Throughout the world, researchers have utilized a range of LULC mapping
and change detection techniques during the past few decades (Jia et al., 2014; Zhang et al.,
2014; Zhu and Woodcock, 2014; Phiri and Morgenroth, 2017; Sekertekin etal.,2017; Jinetal.,
2017; Wu et al., 2018; Lv et al., 2018). The most frequent technique, however, is the post-
classification comparison, in which each LULC category is compared from separately
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classified satellite photos at various temporal scales (Bayarsaikhan et al., 2009). Post-
classification comparison has an advantage over other methods because it provides
comprehensive information, including statistical data on quantitative changes in LULC class,
and has the capacity to reduce the effect of atmospheric and ecological variances between
multi-temporal images by pre-processing satellite data (Lu et al., 2004). In addition, it aids in
comprehending and evaluating previous management decisions, on the one hand, and
predicting all potential outcomes of their current decisions prior to their implementation, on
the other (NOAA, 2015).

For better planning and sustainable management of natural resources, it is vital to analyze
LULC and its changing pattern, as it serves as the baseline for this type of investigation
(Verburg et al., 1999; Lambin et al., 2000; Petit et al., 2001; Read and Lam, 2002). These
scientists have argued that land use has large effects on the functioning of environmental and
socioeconomic systems, resulting in serious risks to food safety, sustainability, biodiversity,
and the socioeconomic vulnerability of people and their ecosystems.

Study Area

Ghazipur district extends between 25" 19' North to 25°25' North latitude and 83° 4'East to 83"
58'East, longitude (Figure 1) in the eastern part of Uttar Pradesh, covering an area of 3,337 km’
and total population of the area is 3615515 persons according to census 2011. In its total
population 1852623 are males and 1762892 females. The district is one of the densely
populated area in the eastern Uttar Pradesh with density of 1071 persons per km’. The district
has a sex ratio 0f 952 (females per thousand males) and literacy rate of 71.78 per cent with 82.8
percent males and 60.30 percent females literacy as per census 2011.

The district is a part of the Ganga—Ghaghara doab east, which is chronically flood prone area. It
is bounded in the north- west by Azamgarh district, in the north and north- east by Ballia and
Mau district respectively, in the west by Jaunpur district and in the south by the Varanasi
district — all in Uttar Pradesh and in the south- east by Bihar state. Here the district is separated
from Bihar by Karamnasa river. [ts maximum east-west length is 90km.

Ghazipur district of Uttar Pradesh, is situated in the north of India. According to Koppen's
climatic classification, the district has Cwg type of climate which is a monsoon type climate
with dry winters. The maximum temperature of the district reaches more than 40 degrees
Celsius in the month of May with mean maximum temperature of around 32 degrees Celsius.
The coldest month of the district is December with mercury dropping below 9 degrees Celsius.
The average annual rainfall of the district is around 1100 mm of which bulk of rainfall is
received during monsoon time i.e., between June to September. August is the rainiest month of
the district.
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Figure 1 : Location Map of Ghazipur district
Aims and Objectives

The purpose of this study is to apply Remote Sensing (RS) methods to determine the
predominant LULC categories in the Ghazipur district of Uttar Pradesh and to assess the
dynamics of change in these categories over the previous three decades. Nonetheless, the
specific objectives are as follows:

1.  Mapping of major LULC classes within the administrative boundary of Ghazipur district;
2. Detecting temporal changes in LULC categories in the study area from 1990 to 2020; and
3. Determining the impact of LULC on the district's economic development.

Data Collection and Geospatial Techniques

Two types of data were used in this work. Satellite data comprising of three years multi- temporal
satellite imageries (LANDSAT 5, 7, & 8 imageries of 1990, 2000, 2010, & 2020) for the month
of February to March have been acquired from the USGS GLOVIS data-hub (Table 1). The
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ground truth data in the form of reference points collected using Geographical Positioning
System (GPS) for 2020 image analysis, used for image classification and overall accuracy
assessment of the classification results.

Table 1 : Description of data collected from remote sensing satellites

Name Date Date of collection | Cloud coverage | Resolution (Meters)

Landsat-5 12-Feb-1990

Landsat-7 18-Feb-2000 07-Sept-2022 Less than 5% 30

Landsat-8 25-Mar-2010

Sentinels-2B 08-Feb-2020 10

Pre-Processing of Image and Classification

Pre-processing of satellite pictures is a crucial step before change detection and has the special
goal of establishing a more direct correlation between the physiological processes on the
ground and the collected data. For georeferencing, mosaicking, and subsetting the image based
on the Area of Interest, data were normalised in ERDAS envision (AOI). To extract relevant
thematic information, the primary goal of image classification is to group all of the pixels in an
image into LU/LC classes.

To assign various spectral signatures from the LANDSAT & Sentinels-2B datasets to various
LULC, image classification was performed. Based on the reflectance traits of various LULC
object classes, this was done. To make it easier to see various things on the images, several
colour combinations were employed. In order to distinguish between various colors of foliage
and identify different stages of growth, infrared colour composite NIR (4), SWIR (5), and Red
(3) were used. Other colour composites that are sensitive to differences in moisture content,
such as the Short Wave Infra-red (7), Near Infra-red (4), and Red (2) combinations, were used
to detect built-up areas and bare soils Additional field trips allowed for the identification of the
primary land use and land cover types. Training samples were chosen for each of the specified
LU/LC types by drawing polygons around typical sites. The pixels contained by these
polygons were used to record the spectral signatures for the relevant LU/LC classes obtained
from the satellite imagery.

When there is "minimum confusion" among the land covers that need to be mapped, a spectral
signature is considered to be satisfactory. By using 189 training sample sites for the five main
LU/LC classes, the Maximum Likelihood Classifier (MAXLIKE) scheme with decision rule
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was applied for supervised classification. Depending on how simple it was to identify them and
how much variability there was, different LU/LC classes had a different number of training
sites. The most popular per-pixel technique is the Maximum Likelihood Classification, which
analyses spectral data from various land cover groups. According to the table, the demarcated
LU/LC classes include settlement areas, aquatic bodies, agricultural regions, natural
vegetation, and barren plains.

Post classification

Post-classification refinement is done to improve classification accuracy and reduction of
misclassifications. After classification, ground verification was done in order to check the
precision of the classified LU/LC map. After ground verification necessary correction and
adjustments were made. To obtain the LU/LC changes detection for this study areas
MARLULCC technique was applied to delineate different years on classified LULC map. All
the procedure followed for the completion of this project has been described through the flow
chart (Figure 2).

Results and Discussion

Table-2 and Figures-3 and 4 show the pattern of LULC change under each category of land use
in Ghazipur district during year 1990 and 2000. Following the land use classification
developed by NRSA, five LULC classes viz. agriculture area, settlement area, natural
vegetation, barren land and rivers have been delineated. Again, after comparing data in Table-3
and Figure- 4 and 5, we can identify the pattern of LULC changes between the years of 2000
and 2010. At the same time, by observing Table-4 and comparing Figure-5 and 6, LULC
change between the years 0of 2010 and 2020 can be identified.

Table 2 : Description of LULC classes between 1990 and 2000.

LULC Classes 1990 2000 Changes In percent
Change
Agriculture Area 305276.89 289587.64 -15689.25| 5.14
Settlement Area 11856 38387.9 26531.9 223.78
Natural Vegetation 8878 7943 -935 10.53
Barren Land 4163 4152 -11 0.26
Rivers 7558 7653 95 1.26
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Figure 2 : Methodology flowchart

Agriculture and allied sectors constitute the major economic activity in the study area as 90%
of the total area of the district was under agriculture area in the year 1990. It can be observed
from the given Table-2 and Figure-3 and 4 that there is 5.14 % reduction of agriculture land
between year 1990 and 2000. At the same time, the settlement area in the district has increased
tremendously (223%) between the years of 1990 and 2000. Further, natural vegetation in the
district has also seen a negative change of around 10% between these two years.
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Figure 3 : LULC classes of Ghazipur district in year- 1990
Table 3 : Description of LULC classes between 1990 and 2000
LULC Classes 2000 2010 Changes Change in
percent
Agriculture Area 289587.64 266214.32 | -23373.32 | 8.07
Settlements Area 38387.9 52398 14010.1 36.50
Natural Vegetation 7943 7134 -809 10.19
Barren Lands 4152 4247 95 2.29
Rivers 7653 7623 -30 0.39
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Further, it can be observed from Table-3 that there is again reduction in the agricultural area
between the years of 2000 and 2010. There is more than 8% of reduction in the agriculture area
in Ghazipur district between the specified duration. On the other hand, it is also observed that
settlement area for the same period has increased by 36%. At the same time, there is large
(10.19%) negative change in natural vegetation of the area.
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Figure 4 : LULC classes of Ghazipur district in year-2000

By observing the given Table-4, it can be identified that there is continuous decrease in the
agriculture area, natural vegetation and barren land in Ghazipur district. It can be observed that
there is around 3% decrease in the agriculture area, 2.53% decrease in natural vegetation and
10.39% decrease in barren land in the district between the years of 2010 and May 2020. At the
same time settlement area in the district has increased by 16% in the same period.
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Table 4 : Description of LULC classes between 1990 and 2000
Change in
LULC Classes 2010 2020 Changes
percent
Agriculture Area 266214.32 258074.6116 -8139.71 -3.06
Settlements Area 52398 61213.2818 8815.28 16.82
Natural Vegetation 7134 6953.6765 -180.32 -2.53
Barren Lands 4247 3805.7387 -441.26 -10.39
Rivers 7623 7750.8089 127.81 1.68
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Figure 5 : LULC classes of Ghazipur district in year 2010.

Here, when LULC class data is compared between the years of 1990 and 2020, it can be
observed that there is more than 15% reduction in agriculture lands. At the same time,

settlement area has increased by more than 400% during last 30 years in the Ghazipur district.

Further, it can also be observed that, there is reduction in the natural vegetation of the area. The

data given in Table-5 and Figure-6, suggests that there is more than 21% reduction in the

natural vegetation of the district.
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Table 5 : Description of LULC classes changing between year 1990 and 2020

LULC Classes 1990 2020 Changes Changes
in percent
Agriculture Area 305276.89 258074.6116 | -47202.28 | -15.46
Settlements Area 11856 61213.2818 49357.28 416.31
Natural Vegetation 8878 6953.6765 -1924.32 -21.68
Barren Lands 4163 3805.7387 -357.26 -8.58
Rivers 7558 7750.8089 192.81 2.55
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Figure 6 : Overall LULC change in Ghazipur district between 1990 and 2020.
Table 6 : Description of mean annual rate of LULC change (MARLULCC).

LULC 1990 2000 MARLUL | 2000 2010 MARLU 2010 2020 MARLU
Classes CcC LCC LCC
Agriculture 305276.89 289587.64 | 0.0003 289587. | 266214. | 0.0003 266214. | 258074. | 0.0004
Area 64 32 32 61

Settlements 11856 38387.9 0.0084 38387.9 | 52398 0.0026 52398 61213.2 | 0.0019
Area 8

Natural 8878 7943 0.0113 7943 7134 0.0126 7134 6953.68 | 0.0140
Vegetation

Barren 4163 4152 0.0240 4152 4247 0.0241 4247 3805.74 | 0.0235
Lands

Rivers 7558 7653 0.0132 7653 7623 0.0131 7623 7750.81 | 0.0131
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Figure 7 : LULC classes of Ghazipur district in the year, 2020
Accuracy Assessment

Table 7- Comparison between reference point, classified pixels and total correctly classified
pixels for LULC classes(1990-2020).

Reference Total Classified Pixel Correctly Classified

LULC 1990 | 2000| 2010 | 2020 1990( 2000| 2010| 2020 | 1990 2000| 2010| 2020
Classes

Agriculture| 6 6 6 6 7 8 8 8 6 5 6 6
Area

Builtup 6 6 6 6 7 7 7 8 6 4 4 6
Area

Vegetation | 6 6 6 6 5 5 6 4 5 5 6 4
Cover

Barren 6 6 6 6 6 5 4 5 5 5 4 4
Lands

Water 6 6 6 6 5 7 6 5 5 6 6 5
Bodies

Total 30 30 30 30 30 32 31 30 27 25 26 25
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The categorization of an image is considered complete when its accuracy is being evaluated.
To determine the accuracy of classification, a sample of testing pixels from the classified image
is picked up and compared to the reference data (ground truth). The selection of an acceptable
sampling technique and the determination of an adequate sample size for testing data play a
crucial role in the evaluation of classification precision.

Table 8 : Accuracy assessment (in percent)

LULC Producer Accuracy User Accuracy
Classes 1990 | 2000 |[2010 |2020 1990 | 2000 |2010 |2020

Agriculture

Area 100.00 | 83.33 | 100.00 | 100.00 | 85.71 | 62.50 | 75.00 | 75.00

i“ﬂmp 100.00 | 66.67 | 66.67 | 100.00 | 85.71 | 57.14 | 57.14 | 75.00
reéa

Vegetation | ¢4 33 | 9333 1 100.00 | 66.67 | 100.00 | 100.00 | 100.00 | 100.00
Cover
Barren 83.33 [83.33 |6667 |6667 |8333 |100.00 | 100.00 | 80.00
Lands
Water 83.33 | 100.00 | 100.00 | 83.33 | 100.00 | 85.71 | 100.00 | 100.00
Bodies

For the assessment of the accuracy of the present study, a total of 30 reference points from each
year have been selected on the basis of stratified random sampling in ERDAS. Sample or
reference point assigned to each class of classified images was verified with reference to image
(ground truth) to derive the producer and user accuracy and overall classification accuracy has
been depicted in Table-7, 8 and 9. The overall classification accuracy stands at 90% for 1990,
83.33% for the year 2000, while it was 86.67% for the year 2010 and again 83.33% for the year
2020. The high accuracy of the results shows that the study is rational and could be useful for
the planning and development of the study area.

Table 9 : Overall accuracy obtained for LULC classification (1990-2020).

LULC years Overall Accuracy in %
1990 90.00
2000 83.33
2010 86.67
2020 83.33
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Conclusion

Remote sensing is an effective tool for mapping natural resources at a regional level. The
present study utilizes change dynamics over the past 30 years of Ghazipur district which
provides information about the pronounced changes in the agricultural land, fallow and barren
land as well as water bodies and built-up area. The results discussed in the present paper will be
of great help to local administration for future planning and development and technical know-
how about the landscape changes in the district.

The study aptly brings to light the changing trends in the pattern of land utilization of the study
area. Among different categories of land use, area under cultivation is predominantly
occupying more than 75 percent of the total area of the district from 1990 to 2020 followed by
settlement area covering only 4 percent in 1990 but 18% in 2020. The coverage area of natural
vegetation in 1990 was 3 percent of the total area of the district but in 2020 it was reduced to
around 2 percent of the total geographical area of the district. It is also observed that there is a
marked decrease in the barren land but not corresponding to the agricultural land. Barren land
in this district is being converted to the settlement area or built-up land.

Growth in the built-up (settlement area) areas around the urban centers and decline in the
vegetation and cropland is a matter of significant concern. This is because reduction in farm
area means loss of fertile land and additional strain will exist upon the existing agriculture land
to meet the additional food requirement of the rising population in future, ecological
sustainability and development.
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ABSTRACT

When aregion's population grows, so does the demand for space. For meeting the needs of sufficient
space, a general tendency may be seen to expand into and occupy city's surrounding and peripheral
lands, thus giving rise to the phenomenon of urban sprawl. Urban sprawl is a complex phenomenon
that affects social life as well as becoming a major environmental problem. Environmental problems
tend to occur because of the change in the land function of agriculture and forests into residential
areas and commercial purposes. This study aims to conduct trend analysis of the spatial and temporal
dynamics of urban built-up areas during the time periods of 1981-2021. To collect information about
the dynamics of change in the study area, an integrated approach of remote sensing, GIS, and
Shannon's entropy statistical technique was applied. The trend of Shannon's entropy value of urban
built-up area shows that the built-up area is expanding. Shannon's entropy value is increasing in the
order of 0.925, 0.937, 0.981, 0.987 and 0.998 during the time period of 1981, 1991, 2001, 2011 and
2021 respectively. Based on the region's urban built-up area, the relative entropy value is equal to
0.807in 1991, with anincrease to 0.871in 2021. The findings may be useful in developing sustainable
land use plans and strategies to reduce the risks of disasters and urban flooding in residential areas.

Keywords: Urban Sprawl, Remote Sensing, Shannon's Entropy, Urban Built-up.

Introduction

In the present scenario, the Indian cities are facing rapid and unplanned urbanization and are
expanding rapidly. The unprecedented speed of expansion is a major challenge for urban
planners and policy makers due to unavailability of the current database and the lack of
appropriate analysis of unplanned urban expansion (Shukla et al. 2019). Population increase
has spurred development in several countries. The emergence of cities shows the acceleration
of developmental activities. The global urban system is quickly developing and will continue
to grow in the future. It is a complicated phenomenon in the management of urban expansion
(Cohen, 2004). The development of the city that has exceeded the use will grow the
surrounding land use. One of the most significant effects of changes brought on by the
population agglomeration in urban centers is urban sprawl (Xu et al., 2019). Unprecedented
land use and land cover (LULC) shifts in and around urban centers have been brought about by
the phenomenon of urban sprawl. Because of its significant impact on LULC classes,

* Indraj is Ph.D. Scholar, Discipline of Geography, Indira Gandhi National Open University, New Delhi, India
**  Dr. Vishal Warpa is Assistant Professor, Discipline of Geography, School of Sciences, Indira Gandhi
National Open University, New Delhi, India
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particularly agricultural land, urban sprawl is significant from the perspective of LULC
transformation (Viana et al., 2019; Sharma and Kumar, 2022).

The degree and rate of urbanization typically determines the land use and land cover of any
region. A city is forced to take or absorb the population that travels and migrates in pursuit of
jobs and other urban amenities as a result of considerable industrial growth and economic
activities. The economy is diversified and the periphery gets encroached upon by this process
of diversification. In order to meet the food demands of region's population, it places further
pressure on the area to practice intensive farming over the available agricultural fields (Sharma
and Kumar, 2022). It is a complex phenomenon that has social and environmental impacts.
Social development of the city and urban sprawl led to social segregation that fosters social
homogeneity (Altinok and Cengiz, 2008).

Land use and land cover is information related to the socio-economic processes in terms of
land development, agricultural, natural resources, and the function of ecosystems that
influence global change (Munroeaic et al., 2002). The interaction between nature and humans
has changed the condition of the earth's surface as an impact of land use resulting from the
people's necessities of life (Betru et al., 2019). Increasing population and urban expansion
have resulted into the large areas of open space, forests, and agricultural land being converted
for land construction due to the increasing demand for transportation facilities, along with
commercial and residential land. In addition, the demand for various types of agricultural
products has also led to the conversion of some forest land into agricultural land (Wan et al.,
2015; Deng et al., 2019). Urban built-up expansion areas are part of land use land cover, which
can have a positive impact in the form of progress in modernisation, industrialisation, and
strengthening of economic conditions globally, leading to increased urban population.
However, existence of urban built-up areas can also have a negative impact on environmental
conditions, such as ecosystems, hydrological systems, biodiversity, and climate. These
negative impacts can result in the reduction of recharge areas that function as infiltration zones
in absorbing rainwater, and can also increase runoff in surface and sub-surface hydrological
systems in river basin environments (Wilson et al., 2003).

Remote Sensing (RS) and the Geographical Information System (GIS) play important roles in
providing spatial analysis and temporal archive data that can be used to monitor environmental
conditions, especially developments of urban built-up areas (Sun et al., 2013). In addition,
remote-sensing data can also cover large areas and are spatially and temporally consistent, for
urban planning, urban environmental degradation, urban heat island monitoring, urban air
quality and urban green space mapping (Rahayu et al., 2018, Chen et al., 2018). In addition,
remote-sensing data can also cover large areas and are spatially and temporally consistent (Jat
et al., 2008; Sun al., 2013). There are two different types of urban city forms: compact and
sprawling. A compact city has a number of significant characteristics, such as mixed land use
patterns with high employment and residential densities, contiguous development,
multimodal transportation, low open space ratios, and perhaps even greater energy efficiency
than a sprawling city because of the close connectivity in the urban core. The sprawling city
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has a divided pattern of land use, a low residential density, an infinite potential for outer
extension of population, and a far higher reliance on private mobility. It is debatable which one
of the two urban types is more sustainable (Jain 2016). Urban sprawl is the term for the rapid
geographic growth of towns, suburbs, or metropolitan regions. Urban sprawl is an artificial
factor that may change the shape of an urban landscape and is highly powerful and obvious. It
cannot be controlled to slow down (Singh et al.,2019).

Shannon's entropy statistical method is a robust statistical approach in describing the strength
of the development of an urban built-up area. Shannon's entropy is the most widely used
technique for measuring urban sprawl levels, and has now been proven to be the most rigorous
and reliable technique (Manesh et al., 2021). Using entropy helps measure the level of
development of an area and its activities. Shannon's entropy is an equation formulated to be
able to explain the degree of irregularities in the spatial phenomena. Furthermore, with Remote
Sensing, GIS, and Shannon's entropy statistical methods, data can be integrated to provide
information related to the dynamics of change of urban built-up areas (Al Mashagbah, 2016;
Shenbagaraj et al., 2019). Several researchers conducted studies on urban sprawl across the
world (Aburas, 2018; Shuklaetal.,2019).

Study Area

The study area is located in the NCR, south-east Haryana, India (Fig. 1), which has
experienced a variety of dynamic changes in land use and land cover. The phenomenon of
urban sprawl that occurred in the study area, one of which relates and is the results of changes
in land use land cover. The increase in urban built-up area can reduce recharge area, which
provides functions of infiltrations in the dynamics of the hydrological cycle. In addition, the
need for the increasing number of residents to fulfil their needs, and use of agricultural land
have also resulted in the conversion of land from forest to agriculture. Reduced vegetation
canopies can accelerate the erosion process in the study area. The study area has been divided
into thirteen circle zones, namely, Zone 1, Zone 2, Zone 3, Zone 4, Zone 5, Zone 6, Zone 7,
Zone 8,Zone9,Zone 10, Zone 11, Zone 12 and Zone 13.

Gurugram city is one of the most progressive cities of Haryana, having its location in the south-
east portion of the state. Gurugram Metropolitan Development Authority (GMDA) has been
established through Haryana Ordinance No. 2 of 2017. With this Ordinance, the Governor of
Haryana established the area with the boundary as specified in the Schedule Ist and Schedule
IInd, and containing the area falling within the limits of controlled areas in Gurugram district.
It lies between 28°15'0”N, 2832'30” N latitude and 76°46'20” E, 77°1020” E longitude,
covering 675 sq. km. of area. It is recognized as a cyber city due to the location of various
Cyber Parks, Industrial Development Learning Institutes and Management Centres. The city
has the vantage of proximity (approximate 32 km. far) to the nation's capital, Delhi and is one
of the important satellite cities of the National Capital Region (NCR). Apart from the state
level initiatives, the city also tends to derive benefits from the regional development plans run
by the National Capital Region Planning Board (NCRPB) for the balanced and sustainable
progress. One such most recent proposal of 2021 offers an opportunity to the contiguous cities
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like Gurugram to make the strategy for residential, commercial, and industrial investment
according to its resource potentials and provisions. This approach has helped the city's
emergence as the hub of manufacturing and service activities and a destination for the job
seekers to the vast number of migrants from adjoining villages, smaller towns, and other states.
Thus, such a massive migration of the population from nearby or distant places for various
interests has started putting a pressure and consequently burden on the already existing public
facilities of the satellite city of Gurugram, NCR, Delhi. Increasing demand for land in order to
cater to the ever-expanding horizon of anthropogenic spatial economic activities has resulted

into the alterations of land use land cover and their functions.
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Figure 1 : Location of Study Area
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The objectives of the present research work are:

e  Toassess the trend of urban sprawl of Gurugram city.
e  Topresentarelative analysis of urban growth and built-up area statistics.
e  Toidentify the determinants or factors responsible for the phenomenon of urban sprawl.

Materials and Methods:

Multi-temporal Landsat data were obtained from the Remote-Sensing Technology and Data
Centre, United State Geological Survey (USGS), and Haryana Space Application Centre
(HARSAC). This study is based on the utilization of both spatial and non-spatial data acquired
from many sources for various time periods. The physical enlargement and reconfiguration of
the city's natural zoning and land management are measured using Landsat satellite data for
different time periodsi.e., April 5, 1981, February 20, 1991, February 28,2001, March 5, 2011,
and April 5,2021 (Table 1).

The objective of employing temporal satellite data is to highlight the trend of urban sprawl of
Gurugram city. Urban built-up area information was obtained based on land use and land cover
classes for different time periods from 1981 to 2021. The urban built-up area is taken from 6
classes of land use of the study area, namely agricultural land, built-up area, water body,
vegetation, rocky land, fallow land, as shown in Table 2. Furthermore, the findings of urban
built-up area extraction were employed as input for Shannon's entropy statistical approach,
which included thirteen areas within a 2 km radius of Gurugram city (GMDA).

Shannon's Entropy Method

Shannon's entropy index values have been computed considering the urban growth in different
zones to detect the form and type of urban growth phenomena. The Thirteen zones from the
city centre are taken as the base for evaluation of the urban growth patterns spanning from 1981
to 2021 time periods.

The below mentioned approach was used to determine the growth rate of the built-up area:
Latest year value - Base year value

Growth Rate = x100
Base year value

Shannon's entropy (H,) helps to determine whether a geographical variable (x;), among »
zones, is either clustering or diffusing spatially (Theil, 1967; Thomas, 1981). Shannon's
entropy (H,) is expressed with the help of following formulae:

n

Hy= Z Plog (ni)

=1
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Where Pi, is the proportion of a variable occurring in the ith zone

X
(P: - E?:[- f[)

x,1s the observed value of the phenomenon in the ith zone and » is the total number of zones in
the study area.

In entropy model, the value lies between 0 to log n. The value closer to zero indicates towards
the occurrence of homogeneous urban growth. The distant value from zero or near to log n
signifies the dispersed distribution of the urban sprawl which means heterogeneous land use of
individual spatial units of land. The change in entropy is used to know the direction of urban
growth whether it is moving towards more diffusion or compression (Sharma and Kumar,
2022).

The degree of change in urban sprawl may be determined by comparing entropy values
between two time periods (t1 and t2).

AHH = Hn[t2] - H?l(tl)

The relative entropy (H'n) rearranges the entropy values from 0 to 1 (Yeh & Li, 2001). It is
(Thomas, 1981) computed as:

n
1,
Hy= Y Rlog, (=)/log,
1=l P

Table 1: Details of the satellite data.

Sr. No. Satellite ID Acquisition date Path/Row Spatial
Resolution/Cell
size (m)
1 Landsat MSS_1981 05-04-1981 147/040 30
2 Landsat “TM+5” 20-02-1991 147/040 30
3 Landsat 7 “ETM+” 28-02-2001 147/040 30
4 Landsat 7 “ETM+” 05-03-2011 147/040 30
5 Sentinel-2 05-04-2021 110/110 10

Source: 1. https://www.usgs.gov. 2. https.//scihub.copernicus.eu.
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Results and Discussion
Urban Built-Up Area Information Extraction

The results of the multi-temporal query filters for urban built-up area classes for different time
periods i.e., 1981, 1991, 2001, 2011, and 2021 in the thirteen circle zone locations, within a
radius of 2 km from the centre of Gurugram city are presented in Fig. 2 (A, B, C, D, and E).
Total area of the urban built-up areas, based on the thirteen zones of GMDA, is shown in below
Table 3. In addition, total area of the urban built-up area based on the radius of 2 km from the
city centre is presented in this table, with detailed calculations, are shown in Tables 7to 11.

Table 2: LULC Categories and their Distribution, 1981-2021

1981 1991 2001 2011 2021

Sr. Class Area (in Area (in Area (in Area (in Area (in

No. Name Hectares) % Hectares) % Hectares) % hectares) % Hectares) %
1 | Agriculture | 44141.56 | 65.33 | 43436.76 | 64.29 | 38371.88 | 56.79 | 25066.80 | 37.10 | 18340.82 | 27.15
2 Built-up 3735.80 5.53 8347.49 | 1235 | 16647.8 | 24.64 | 27563.23 | 40.79 | 34653.88 | 51.29
3 \gls(tii/r 181.08 0.27 115.74 0.17 163.85 0.24 173.57 0.26 256.03 0.38
4 | Vegetation 462.60 0.68 1605.78 2.38 718.83 1.06 1011.78 1.50 732.48 1.08
5 Rocky 6553.44 9.70 6027.06 8.92 5622.71 8.32 5507.90 8.15 8142.33 12.05
6 Fallow 12491.48 | 18.49 | 8033.13 | 11.89 | 6040.89 8.94 8242.68 | 12.20 | 5440.42 8.05

Total 67565.96 | 100.00 | 67565.96 | 100.00 | 67565.96 | 100.00 | 67565.96 | 100.00 | 67565.96 | 100.00

Source: Calculated from the satellite data.

Table 3: Urban Built-up Areas based on the Thirteen Zones of Gurugram city during
1981-2021 (Area in hectares)

Years

Zones 1981 1991 2001 2011 2021

Bﬁ:;t' % Bz‘;t' % | Builtcup | % | Buileup | % | Builtup | %
1| 486.00 | 13.01 | 633.57 | 759 | 94026 | 5.65 | 119324 | 433 | 123951 | 3.58
2 | 86993 | 2329 | 1593.77 | 19.09 | 255145 | 1533 | 361524 | 13.12 | 3729.99 | 10.76
3 | 75853 | 2030 | 178492 | 2138 | 291425 | 1751 | 515927 | 18.72 | 5969.15 | 17.23
4 | 55185 | 1477 | 158591 | 19.00 | 3281.76 | 19.71 | 5206.00 | 1889 | 677924 | 19.56
S| 26791 | 7.17 | 92033 | 11.03 | 206440 | 1240 | 360641 | 13.08 | 4996.88 | 14.42
6 | 22318 | 597 | 40835 | 489 | 90350 | 543 | 1817.16 | 6.59 | 2681.65 | 7.7
7| 17646 | 472 | 375.64 | 450 | 913.94 | 549 | 194488 | 7.06 | 239075 | 6.90
8 | 5359 | 143 | 212.18 | 2.54 | 62274 | 3.74 | 152388 | 553 | 180694 | 521
9 | 3887 | 1.04 | 18181 | 2.18 | 997.12 | 599 | 94889 | 344 | 133350 | 3.85
10 | 13085 | 3.50 | 293.72 | 352 | 58469 | 351 | 96371 | 350 | 129485 | 3.74
11| 10208 | 273 | 250.13 | 300 | 591.55 | 3.55 | 98328 | 3.57 | 141338 | 4.08
12| 3986 | 1.07 | 6228 | 075 | 18124 | 1.09 | 41471 | 150 | 70038 | 2.02
13 | 3670 | 098 | 4485 | 054 | 10091 | 061 | 18657 | 068 | 317.66 | 0.92
Total | 3735.80 | 100.00 | 8347.49 | 100.00 | 16647.80 | 100.00 | 27563.23 | 100.00 | 34653.88 | 100.00

Source: Calculated from the satellite data.
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Figure 2: Urban sprawl area information for different time periods within a radial distance of 2
km from the centre of Gurugram city: A) 1981 B) 1991 C)2001 D) 2011 E) 2021.
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Urban Built-up Area (1981 to 2021)

The availability of satellite data plays an important role in providing multi-temporal urban
built-up area development information (Bhatta et al., 2010; Nazarnia et al., 2019). Analysis of
changes in land use land cover both spatially and temporally is an effective way of assessing
the environmental status of an area. This is an important aspect in detecting environmental
changes caused by the influence of one class on the other class of land use land cover. The
dynamics of change in urban built-up area is one aspect that can affect the environmental
quality (E1 Garouanietal., 2017).

Table 3 shows the urban built-up area based on the thirteen zones of the study area. It can be
seen that zone 2, with an area 0f 869.93 ha in 1981, has the highest proportion of urban built-up
area distribution. The urban built -up area of Zone 2 was 869.93 hectares (23.29%) in 1981 and
that of Zone 3 was 1784.92 hectares (21.38%) in 1991. Zone 4 registered 3281.76 hectares
(19.71 %) of urban built-up area and which substantially increased to 5206 hectares in 2011,
and 6779.24 ha (19.56 %) in 2021, respectively. The lowest proportion of urban built-up area in
the study area of the Gurugram city have been concentrated in Zone 6, Zone 7, Zone 8, Zone 9,
Zone 10, Zone 11, Zone 12, and Zone 13. The zone thirteen of the study area registered lowest
proportion of urban built-up area during all the time periods spanning from 1981-2021, with
36.70ha (0.98 %) in 1981 and 317.66 ha (0.92 %) in 2021.

The urban built-up area is depicted in the above table 3 is based on the radial distance of 2 km
from the city centre of Gurugram. The total share of built-up area increased considerably as a
result of this expansion, increasing from 3735.80 hain 1981 to 34653.88 hain 2021.

Shannon's Entropy Statistical Method

The results of Shannon's entropy calculations for different time periods i.e., 1981-2021, are
calculated based on the region's urban built-up area and radial distance from the centre of
Gurugram city. In addition, the results of the relative Shannon's entropy calculations for the
same time periods are shown in Table 5.

Table 5: Results of Shannon's entropy and relative entropy calculations, 1981-2021

1981 1991 2001 2011 2021
En E'n En E'n En E'n En E'n En E'n
0.925 0.807 0.937 0.817 0.981 0.856 0.987 0.861 0.998 0.871

Source: Calculated from the satellite data. (En - Shannon' entropy, E'n - Relative entropy)

Urban sprawl extended in all directions of the study area, with larger development leading to
areas with agricultural land and along with roads towards the southern and south-western sides
of the city, such as Sohna road, Jhajjar road, Pataudi road and along Jaipur highway. In
addition, the value of relative entropy of Gurugram city derived from the radial distance from
the city centre was 0.807 in 1981 and 0.871 in 2021. Based on the entropy value calculations,
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the use of radial distance from Gurugram city is more sensitive in describing changes in
entropy trends and relative entropy. In general, the trend of urban development and change in
shannon's entropy and relative entropy from 1981 kept increasing further and tended to
continue to increase up to 2021.

Table 5 depicts the results of Shannon's entropy value and relative value which shows a
constantly rising trend over the succeeding decades based on the urban built-up area in the
study area. With reference to the radial distance from the city centre of Gurugram city, the
relative entropy value results are 0.925 in 1981, 0.937 in 1991, 0.981 in 2001, 0.987 in 2011
and 0.998in 2021. According to the results as shown in above table, the relative entropy values
were 0.8071n 1981,0.8171n 1991, 0.8561n 2001, and 0.861 in 2011, with an increase to 0.871
in2021, based on the urban built-up area of the Gurugram city.

Table 6: Change in Shannon's Entropy and Relative Entropy Values of Gurugram City

Years En Change E'n Change
1981 0925 | - 0807 | @ e
1991 0.937 0.012 0.817 0.010
2001 0.981 0.044 0.856 0.039
2011 0.987 0.006 0.861 0.005
2021 0.998 0.011 0.871 0.010

Source: Calculated from the satellite data.

Table 6 shows the change in Shannon's entropy and relative entropy values in terms of urban
sprawl of Gurugram city for 1981 to 2021 time periods. These values were calculated and are
shown in the above table. On the one hand, the Shannon's entropy value changed gradually and
increased from 0.012 to 0.044 during 1981-1991 and 1991-2001 time periods. On the other
hand, it shows a gradual decrease from 0.006 and 0.011 during 2001-2011 and 2011-2021 time
periods.

However, the change in relative entropy value increased to the order 0of 0.010 and 0.039 during
1981-1991 and 1991-2001 time periods. The change in relative entropy value shows a slight
decrease from 0.005 and 0.010 during 2001-2011 and 2011-2021 the time periods,
respectively. The overall trend of urban sprawl in Gurugram city is found to be haphazard,
apparently spreading out in all directions from the city centre.

Limitations and Potential Applications of the Study

This research does not incorporate several supporting attributes or elements, such as
population and economic growth, in characterizing the evolution of urban built-up regions.
These might be crucial inputs for additional research or information on the development of
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urban built-up regions in the study area to foster environmentally sustainable development.
One potential use is to forecast the entropy and relative entropy values over the following
years, assuming that changes proceed linearly. Furthermore, the findings of this study might be
useful in planning of residential areas for the upkeep of environment in the study region.

Conclusions

The results of trend analysis of the radial distance from Gurugram city shows an increase in
entropy values that are more sensitive than urban built-up areas that was applied to 13 zones. It
shows Shannon's entropy values in the order of 0.925,0.937,0.981, 0.987, 0.998 respectively
and also shows relative entropy values in the order of 0.807, 0.817, 0.856, 0.861 and 0.871 for
1981 to 2021 time periods. This pattern tends to show the spread effect. Zone 4 seems to have
played a significant role in the development of urban built-up area and made the most
significant contribution towards the increase in proportion of built-up area in the study area. In
2021, this region recorded the largest proportion of area under the urban built-up area category
i.e. 6779.24 hectares (19.56%). This shows that there is a fairly high growth rate, which
necessitates the planning and implementation of effective management strategies to achieve
the tenets of sustainable development. In addition, there are other driving factors, such as
increasing population, economic growth, and implementation of land use planning, which may
lead to the possibility of a serious impact on the surrounding environment of the city. This
study can provide clues related to spatial planning in the study area. The results can also
provide input for sustainable land use plans and strategies to reduce the risks of man-made
disasters and hazards, especially urban environments and floods.
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Appendices
Table 7: Results of Shannon's Entropy Statistical Method Calculation (1981) based on

the Thirteen Zones of Gurugram City

Zone 1981 (n) Pi log*1/pi Pi*log*1/pi En E'n
1 485.999 0.130 0.886 0.115 0.925 0.807
2 869.933 0.233 0.633 0.147
3 758.529 0.203 0.692 0.141
4 551.848 0.148 0.831 0.123
5 267.909 0.072 1.144 0.082
6 223.176 0.060 1.224 0.073
7 176.462 0.047 1.326 0.063
8 53.587 0.014 1.843 0.026
9 38.874 0.010 1.983 0.021
10 130.845 0.035 1.456 0.051
11 102.079 0.027 1.563 0.043
12 39.861 0.011 1.972 0.021
13 36.696 0.010 2.008 0.020

Total 3735.798 1.000 0.925

Source: Calculated from the satellite data.

Table 8: Results of Shannon's Entropy Statistical Method Calculation (1991) based on

the Thirteen Zones of Gurugram City

Zone 1991(n) Pi log*1/pi Pi*log*1/pi En E'n
1 633.574 0.076 1.118 0.085 0.937 0.817
2 1593.771 0.192 0.717 0.138
3 1784.924 0.215 0.668 0.143
4 1585.910 0.191 0.719 0.137
5 920.327 0.111 0.956 0.106
6 408.353 0.049 1.308 0.064
7 375.640 0.045 1.345 0.061
8 212.180 0.026 1.593 0.041
9 181.813 0.022 1.660 0.036
10 293.724 0.035 1.452 0.051
11 250.132 0.030 1.521 0.046
12 62.284 0.007 2.125 0.016
13 44.854 0.005 2.268 0.012

Total 8347.486 1.000 0.937

Source: Calculated from the satellite data.
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Table 9: Results of Shannon's Entropy Statistical Method Calculation (2001) based on
the Thirteen Zones of Gurugram City

Zone 2001(n) Pi log*1/pi Pi*log*1/pi En E'n
1 940.259 0.056 1.248 0.070 0.981 0.856
2 2551.448 0.153 0.815 0.125
3 2914.249 0.175 0.757 0.132
4 3281.757 0.197 0.705 0.139
5 2064.404 0.124 0.907 0.112
6 903.504 0.054 1.265 0.069
7 913.939 0.055 1.260 0.069
8 622.739 0.037 1.427 0.053
9 997.117 0.060 1.223 0.073
10 584.686 0.035 1.454 0.051
11 591.546 0.036 1.449 0.052
12 181.239 0.011 1.963 0.021
13 100.908 0.006 2217 0.013
Total | 16647.795 1.000 0.981

Source: Calculated from the satellite data.

Table 10: Results of Shannon's Entropy Statistical Method Calculation (2011) based
on the Thirteen Zones of Gurugram City

Zone 2011(n) Pi log*1/pi Pi*log*1/pi En E'n
1 1193.238 0.043 1.364 0.059 0.987 0.861
2 3615.236 0.131 0.882 0.116
3 5159.270 0.187 0.728 0.136
4 5205.995 0.189 0.724 0.137
5 3606.410 0.131 0.883 0.116
6 1817.159 0.066 1.181 0.078
7 1944.881 0.071 1.151 0.081
8 1523.878 0.055 1.257 0.070
9 948.893 0.034 1.463 0.050
10 963.707 0.035 1.456 0.051
11 983.282 0.036 1.448 0.052
12 414.713 0.015 1.823 0.027
13 186.568 0.007 2.169 0.015
Total 27563.230 1.000 0.987

Source: Calculated from the satellite data.
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Table 11: Results of Shannon's Entropy Statistical Method Calculation (2021) based
on the Thirteen Zones of Gurugram City

Zone 2021(n) Pi log*1/pi Pi*log*1/pi En E'n
1 1239.511 0.036 1.447 0.052 0.998 0.871
2 3729.985 0.108 0.968 0.104
3 5969.154 0.172 0.764 0.132
4 6779.239 0.196 0.709 0.139
5 4996.881 0.144 0.841 0.121
6 2681.650 0.077 1.111 0.086
7 2390.749 0.069 1.161 0.080
8 1806.944 0.052 1.283 0.067
9 1333.499 0.038 1.415 0.054
10 1294.854 0.037 1.428 0.053
11 1413.376 0.041 1.389 0.057
12 700.384 0.020 1.694 0.034
13 317.657 0.009 2.038 0.019

Total 34653.883 1.000 0.998

Source: Calculated from the satellite data.
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ABSTRACT

Patna, the capital city of Bihar in India, is one of the oldest cities in the world and has been the seat of
many great dynasties of India. However, the present-day Patna is facing various urban challenges as
far as urban sustainability is concerned. The city has been growing haphazardly since the
independence of India in 1947, with unplanned development leading to filth and mismanagementin
every corner of the city. Amongst the various challenges, the issue of traffic congestion is one of the
most crucial, as it affects the overall quality of life of the citizens. According to Ghosh (2018), traffic
congestionisontop of the listamong various challenges of Patna.

Traffic congestion is a great issue for a developing city like Patna, and it gives rise to several other
urban challenges. The impact of traffic congestion is significant and can lead to various negative
effects, such as air pollution, longer travel times, increased fuel consumption, and higher
transportation costs. The adverse effects of traffic congestion also hamper emergency services and
impede the mobility of goods and services, further exacerbating the urban challenges. The thorough
study of these challengesis crucial for the development of Patna.

The study of the urban challenges in Patna, particularly traffic congestion, is crucial to addressing the
issues of sustainability in the city. To mitigate traffic congestion and its adverse impacts, a
comprehensive and sustainable approach is needed, involving all stakeholders, including citizens,
policymakers, and businesses. The approach should focus on improving the public transportation
system, expanding the road network, and implementing traffic management and control measures.
Additionally, public awareness campaigns and community participation can play a significant role in
reducing traffic congestion. By addressing the traffic congestion issue, Patna can promote sustainable
development and enhance the quality of life for its citizens.

Keywords : Urban Traffic Congestion, Sustainability, Public Transportation, Community Participation

Introduction

Patna, Bihar's capital, grapples with persistent traffic congestion, presenting urban challenges
that hinder economic growth and citizens' well-being. Population growth and inadequate
infrastructure, including narrow roads and limited public transit, contribute to this issue.
Traffic congestion harms the environment, economy, and society. Vehicle emissions lead to air

* Md. Imran Rizvi is Research Scholar, Discipline of Geography, School of Sciences, IGNOU, New Delhi.
**  Dr. Satya Raj is Assistant Professor, Discipline of Geography, School of Sciences, IGNOU, New Delhi.
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pollution and health problems, while longer commutes increase fuel costs and economic
losses. Emergency services and goods mobility are also hampered.

Efforts to combat congestion, such as road expansion and public transit introduction, have
been hindered by poor implementation and lack of awareness. A comprehensive, sustainable
approach is needed, involving citizens, policymakers, and businesses. Improving public
transit, expanding roads, and enhancing traffic management are essential. Public awareness
campaigns and community involvement can play vital roles.

Ultimately, traffic congestion in Patna causes severe urban difficulties, hurting the
environment, economy, and society. To properly solve this issue, promote sustainable
development, and improve inhabitants' quality of life, a coordinated approach is required.

Study Area

Patna, the capital of Bihar in eastern India, boasts a rich cultural heritage and historical
significance, having served as the capital of various ancient Indian empires. Situated on the
southern bank of the river Ganges amidst the fertile plains of the Ganges basin, Patna covers an
area of about 136 square kilometers and is home to over 2.5 million residents. It stands as the
second-largest city in eastern India, serving as a vital economic center, ranging from
agriculture to manufacturing. Patna experiences a tropical climate, characterized by hot
summers and mild winters, with monsoon rains from June to September.

The city enjoys robust connectivity through road, rail, and air networks, featuring a major
railway station and international airport. Notable cultural and historical landmarks, such as the
Mahavir Mandir, the Patna Museum, and the Golghar monument, enrich Patna's cultural
tapestry.

However, rapid urbanization and population growth have led to unplanned expansion, causing
various urban challenges, with traffic congestion as a major issue. Factors like surging
population, an increasing number of vehicles, inadequate infrastructure, and deficient public
transportation systems contribute to severe traffic snarls, extended travel times, and elevated
transportation costs. The environmental toll, including air and noise pollution, further affects
public health.

Nonetheless, Patna has taken proactive measures to address these issues, encompassing road
network expansion, enhanced public transportation, and traffic management strategies.
Initiatives like the "Safe City Project" and "Smart City Project" aim to foster sustainable
development while raising awareness and community engagement to mitigate traffic
congestion and promote sustainable mobility solutions.
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Objectives of the Study

1. To identify the impacts of traffic congestion in Patna city and its associated urban
challenges

2. To propose and evaluate potential solutions for mitigating traffic congestion and
addressing its associated urban challenges in Patna city

Database and Methodology

For the research study on the urban challenges caused by traffic congestion in Patna, a
comprehensive database was created using a mix of primary and secondary sources. Primary
data was collected through a survey conducted among the city's residents to gather information
about their travel patterns, modes of transportation, and perceptions of traffic congestion.
Secondary data was collected from government reports, academic articles, and other relevant
sources to gain a deeper understanding of the urban challenges facing the city.

The methodology used for this research study included both quantitative and qualitative
approaches. The quantitative approach involved statistical analysis of the data collected
through the survey, using tools such as SPSS to identify trends and patterns. The qualitative
approach involved a critical analysis of the secondary data collected, using a range of
theoretical frameworks and concepts to understand the underlying causes of traffic congestion
and other urban challenges in Patna. The study also employed a case study approach to gain a
deeperunderstanding of specific instances of traffic congestion in the city.

Overall, the research study employed a rigorous methodology to analyse the urban challenges
caused by traffic congestion in Patna. By using a combination of primary and secondary data
sources, as well as both quantitative and qualitative approaches, the study was able to provide a
comprehensive understanding of the issue and identify potential solutions to address the
challenges faced by the city.

Result and Discussion

The following are the major urban challenges caused by traffic congestion in Patna city region:

e  Travel time delay

Traffic congestion can cause delays when the volume of traffic on a road exceeds its capacity
(Kumar et al. 2021). According to a 2020 report from the Association for Commuter
Transportation (ACT) in partnership with the U.S. Department of Transportation (USDOT), in
USA, 'In 1982, the average person living in one of the country's 75 largest cities faced seven
hours of travel delay per year'. By 2001, that figure had shot to 26 hours of delay per year, and
the most severely congested periods of the day — once known as the 'rush hour' — stretched to
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cover nearly six hours of each day ... with the average 'rush hour' trip taking nearly 40 percent
longer than the same trip at other times of the day.'

A study by the World Bank found that traffic congestion in Indian cities can increase travel time
by up to 50%, leading to economic losses and reduced productivity (World Bank, 2010).
Another study conducted in Patna itself, found that traffic congestion on the city's main roads
can cause travel time delays of up to 45 minutes during peak hours (Singh et al., 2004). Traffic
congestion causes travel time delays in city by slowing down traffic, reducing the efficiency of
road infrastructure and traffic management systems and increasing the likelihood of accidents.
During the moming commute there is additional stress because delays caused by traffic can
make people late for work or others places. Then, at the end of the day, the afternoon rush hour
is again a frustrating time because the workday is done and people want to get home to relax
and traffic is preventing it (Shiva Kumar, 2016). Traffic congestion in the city area often lead to
longer commute times, making it difficult for people to reach their destinations on time. Travel
time budget becomes impractical because 'congestion involves slower speeds, queuing and
increased trip times' (Kumar and Singh 2017). Inability to forecast travel time/unpredictive
journey time is experienced by commuters in the city.

e Interference with the passage of emergency vehicles

Traffic congestion in Patna poses a substantial challenge for the timely response of emergency
vehicles, including ambulances, fire trucks, and police vans, which are crucial for swift
assistance during critical situations. The presence of traffic jams significantly hampers the rapid
arrival of these vehicles, potentially leading to life-threatening delays (Dugas etal., 2017).

Several factors contribute to the interference of traffic congestion with the passage of
emergency vehicles in Patna. Firstly, blocked roads due to traffic congestion can obstruct the
direct route to emergency scenes, forcing these vehicles to navigate through heavy traffic,
causing substantial delays (Liu et al., 2018). Additionally, Patna's narrow streets, especially
during rush hours, create difficulties for emergency vehicles to maneuver effectively. In some
cases, the pathways for emergency vehicles are obscured by vehicles parked on the side of the
road or other obstructions, impeding their access. Furthermore, not all drivers on city roads
consistently yield to emergency vehicles, occasionally causing erratic maneuvers that
exacerbate the situation.

Studies conducted in the United States and China have confirmed that traffic congestion
significantly prolongs emergency response times (Dugas et al., 2017; Liu et al., 2018). In the
US, congestion was found to increase ambulance response times by up to 50%, underscoring
the life-threatening consequences of delays in emergency situations. Similarly, the Chinese
study emphasized the importance of efficient emergency response management and traffic
congestion reduction to enhance response times.
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While specific studies on Patna may be lacking, given its high population density and traffic
volume, it is reasonable to assume that similar challenges persist in the city. Therefore,
mitigating traffic congestion and enhancing emergency response management are critical for
ensuring timely assistance during emergencies and ultimately saving lives. Consequently,
addressing traffic congestion emerges as a significant urban challenge in Patna, particularly
concerning the unobstructed passage of emergency vehicles.

e Occurrences of 'Rat running' as an alternative to avoid traffic congestion

Traffic congestion in Patna has given rise to the practice of "rat running," where commuters
seek alternative routes through residential areas and side streets to evade congested main
arteries. This tactic, common in urban areas with severe traffic problems, is driven by the desire
to save time and bypass frustrating traffic situations (Transport, 2000).

Patna, Bihar's capital, has witnessed a significant reduction in vehicular speed, averaging only
10-15 kmph, primarily due to high vehicle volumes and insufficient road infrastructure (The
Times of India). Consequently, many motorists have turned to rat running as a means of
reaching their destinations more swiftly.

However, rat running carries several adverse consequences. Increased traffic in residential
zones poses safety risks for pedestrians and children and contributes to air and noise pollution.
Transport 2000 notes that in some areas, rat-runners disrupt residents' quality of life, creating
traffic congestion right at their doorstep.

To address this issue, the Bihar government has undertaken measures like constructing new
roads, expanding existing ones, and implementing traffic management systems. The success of
these initiatives, however, hinges on the cooperation of motorists who must adhere to traffic
regulations and refrain from rat running practices.

In conclusion, rat running in Patna has emerged as a response to the city's traffic congestion,
offering a temporary means to save time. Nonetheless, it brings negative consequences for
residential areas. Thus, reducing traffic congestion and promoting responsible driving
practices are vital for addressing this challenge effectively.

e  Pollution (air, sound and water)

'Environmental risks, severe air and sound pollutions and serious loss of public health are the
end results of Dhaka's traffic jam' (Rahman and Hoque, 2018). This finding holds true for the
majority of cities in Southeast Asia, including Patna. Traffic congestion contributes to an
increase in the severity of various types of pollution, including air pollution, noise pollution,
and water pollution. However, the most significant and commonly observed pollution that
occurs due to traffic congestion is air pollution.
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Table 1 : Typical greenhouse gas emissions

Sources Tonnes per capita per year
Bus, rail, trams 0.1
Car 1.2
Air travel 1.8
Other direct emissions 0.6

Source: Goodall, 2007.

Patna's air pollution is considerably exacerbated by traffic congestion. 'In a recent report
released by the World Health Organisation (WHO), Patna has been ranked at sixth place out of
795 cities in 67 countries across the globe in terms of air pollution' (Rizvi and Raj, 2022).
According to Bihar State pollution Control Board (BSPCB), 'it has been estimated that 60% of
the urban air pollution has been caused by vehicular traffic flow (BSPCB, 2010-11). According
to Guttikunda, S.K. and Jawahar, P., 2014 'the main share of emissions in the urban parts of
Patna city are dominated by vehicle exhaust and resuspended road dust due to the movement of
vehicles on the road, followed by domestic and industries'. The increasing number of vehicles
on the roads leads to slow-moving traffic, causing more fuel to be burned, resulting in higher
emissions of pollutants. Another aspect of vehicular air pollution in urban areas is: 'an increase
in the number of high-rise buildings in urban areas causes stagnation of the vehicular
emissions to the ground level' (Sood, 2012). Thus, traffic congestion has direct link with
pollution in a city region.
Total PM,, emissions for the Greater Patna region 2010-2030 considering business as usual

40,000

TR mDOM wOWB mCON WIND mBK mGS mRD
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Figure 2: Deterioration of air quality in Patna due to different factors in which
transport related factors are predominantly prevalent
Source: Guttikunda, S.K. and Jawahar, P, 2014

Notes: TR = transport (including road, rail, and air); RD = road dust; DOM = domestic (including household and kiosks); GS = generator
sets; OWB = open waste buning; IND = manufacturing industries (other than brick kilns); BK = brick kilns; CON = construction activities.
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Traffic congestion in Patna has significant implications for air quality, particularly concerning
major vehicle-emitted pollutants like nitrogen oxides (NOx), particulate matter (PM), carbon
monoxide (CO), and volatile organic compounds (VOCs). These pollutants pose health risks,
especially for vulnerable groups such as children, the elderly, and individuals with pre-existing
health conditions. In 2019, a study by the Centre for Science and Environment (CSE)
highlighted severe air quality degradation in Patna due to traffic congestion, resulting in
elevated levels of PM2.5—a fine particulate matter linked to respiratory and other health
problems.

Additionally, NOx levels in Patna exceeded permissible limits set by the National Ambient Air
Quality Standards (NAAQS). Bihar State Pollution Control Board's action plan and an
independent study by Guttikunda and Jawahar (2014) further substantiate the correlation
between increased traffic and worsened air quality.

Furthermore, traffic congestion encourages vehicle idling, a common practice in Patna due to
congestion, which emits additional pollutants. In conclusion, addressing Patna's traffic
congestion

Patna 2.80 tonnes
Jamshedpur 2.76 tonnes
Gurgaon | 2.33 tonnes
Kolkata | 1.83 tonnes
Delhi 1.6 tonnes
Bangalore | 0.82 tonnes
Washington, DC 19.7 tonnes
Toronto 8.2 tonnes
Shanghai 8.1 tonnes
New York 7.1 tonnes
London 6.2 tonnes

Source : Jain, A.K.2013

Figure 3: Per capita greenhouse gas/carbon emissions in selected cities in India as
compared to some cities across the world, 2007-2008
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is crucial for mitigating pollution, reducing emissions, and improving air quality, subsequently
safeguarding public health. Promoting alternative transportation modes like public transit,
carpooling, and cycling can contribute to this effort.

'Traffic related noise pollution accounts for nearly two-third of the total noise pollution in an
urban area'(Tandel, Macwan, and Ruparel, 2011). 'The influence of vehicle traffic flow is
responsible for the majority (up to 80%) of the noise pollution in cities'(Mavrin, Makarova,
and Prikhodko, 2018). More specifically 'the sound level within the interval from 0 to 41
meters from the road exceeds the maximum acceptable level and that location in this interval
can have negative impact on human health' (Mavrin, Makarova, and Prikhodko, 2018). Since
Patnais a densely populated city with a large number of vehicles on the roads which results into
a high level of noise pollution as described by Ranjan et al.(2023) 'road traffic noise is a major
environmental issue that has been faced by many people around the world including Patna
city'.

Traffic congestion in Patna contributes significantly to noise pollution through several
mechanisms. Firstly, excessive horn honking by frustrated drivers is a prevalent issue, with
Times of India's 2016 article emphasizing its prominence on major thoroughfares. Secondly,
the stop-and-go traffic pattern, common in congested areas, leads to amplified noise levels,
particularly from larger vehicles like buses and trucks with loud engine noise. Thirdly,
congestion results in more idling motorists, notably at traffic lights, where idling engines
generate substantial noise. Lastly, daytime construction activities on roads, flyovers, and
buildings in Patna, as highlighted by Ranjan et al. (2023), further escalate noise pollution,
impacting nearby residents and commuters.'

All these factors contribute to the high level of sound pollution in Patna. 'Patna city suffers
from high noise levels because of its narrow roads, dense population, and many individual
vehicles' (Ranjan et al. (2023). The World Health Organization (WHO) recommends that the
average noise level in a city should not exceed 70 decibels during the day and 60 decibels at
night to avoid adverse health effects. However, 'the findings of the Bihar State Pollution
Control Board reveal the fact that in all of its sampling zones of Patna, the average noise level is
higher than the WHO standard' (Yadav, 2018). Thus, the noise level in several places of Patna
frequently surpasses the limitations set forth by the government and the World Health
Organization (WHO), 'the equivalent continuous noise level (Leq) measured at different
locations in the commercial cum residential zones of Patna city varies from 77.7 dBA to 92.5
dBA, which is higher than the prescribed noise level limit of the CPCB. Other noise indices,
such as the NPL and TNI, are found to range from 88.2 dBA to 111.5 dBA and 77.9 dBA to
125.9 dBA, respectively, at various sampling locations in Patna, and are also higher than the
prescribed limit of the CPCB' (Ranjan et al. 2023). More specifically, Ranjan, et al. have found
'higher noise levels were found at Mahendru Post Office in the evening due to higher traffic
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volumes'. Furthermore in Patna, 'even at the sampling points located within the silence zones
marked by the BSPCB, the average noise levels are found out to be distinctly higher than the
normal. These points included the hospitals like PMCH (Patna Medical College and Hospital),
IGIMS (Indira Gandhi Institute of Medical Science) and Holy Family Hospital; educational
institutions like DAV School, BSEB Colony, Loyala High School, Patna Science College and
A.N. College as well as the heritage sites like Patna High Court and Patna Museum campus'
(BSPCB, 2010- 11). This is the worst situation that cause severe health problems and high level
of'discomfort for the residents.

In Patna, traffic congestion exacerbates water pollution, also in several ways. Vehicle
emissions containing nitrogen oxides (NOx), particulate matter (PM), and volatile organic
compounds (VOCs) settle on roads and wash into water bodies during rainfall, altering water
pH, depleting oxygen, and contaminating it. Engine wear and tear during congestion lead to oil
and fuel leaks, further polluting water when washed away by rain. Drivers and passengers
often discard waste on roads, including food packaging, cigarette butts, and plastic bottles,
which rain carries into water bodies. In areas with poor drainage systems, waterlogging mixes
pollutants and fosters disease vectors. Addressing traffic congestion is vital for reducing water
pollution in Patna.

e  Decreasing public space

Traffic congestion compounds Patna's challenge of dwindling public and open spaces, further
limiting these areas in the city. Research by Rizvi and Raj (2022) highlights a stark decline in
urban open spaces, shrinking from 60.87% in 1988 to just 42.38% in 2017. Traffic congestion
exacerbates this issue.

Increased traffic, as noted by Rodrigue (2020), displaces vibrant street activities with
automobiles, reducing spaces once bustling with markets, parades, and community
interactions. Informal vendors occupying footpaths due to congestion erase open areas and
hinder pedestrians (The Conversation, 2019). Government congestion-relief measures, such
as road expansions and flyovers, also encroach on public spaces, including parks and
playgrounds (Uddinetal., 2018).

Furthermore, traffic-related air pollution discourages open space use, leading to neglect and
decay (Safi et al., 2020). Pedestrian safety concerns in congested zones hinder crossings and
deter people from public spaces (The Conversation, 2019).

Ogunbodede (2007) emphasizes that automobiles consume urban land, including areas
suitable for productive activities, compounding the shrinking space issue.

In conclusion, Patna's traffic congestion amplifies the challenge of diminishing public and
open spaces, impacting social interactions, street vitality, pedestrian safety, and public health.
Sustainable urban planning is crucial to address this multifaceted issue effectively.
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e  Loss of productivity

Traffic congestion in Patna leads to substantial productivity challenges for its residents
(Rahman and Hoque, 2018). Delays caused by congestion significantly impede daily routines,
especially during peak hours. Commuters often spend hours stuck in traffic, arriving late for
work, missing important meetings, or struggling to meet deadlines, resulting in productivity
losses for businesses. The stress of congestion also takes a toll on mental health, further
affecting focus and productivity. The Times of India reports that traffic congestion can cause a
30% reduction in worker productivity in Patna. Additionally, congestion poses logistical
challenges for businesses, causing delays in goods and service delivery, impacting project
timelines, and reducing revenue. Cumulatively, these challenges result in substantial financial
losses, hampering competitiveness and growth.

To address these issues, Patna must prioritize solutions such as enhancing public
transportation, promoting carpooling, and implementing congestion pricing schemes to
alleviate traffic congestion. These steps are vital for improving productivity and sustaining
economic growth in the city.

° Increased road accidents

Traffic congestion in Patna not only stands as a significant urban challenge but also contributes
to another pressing issue: urban road accidents. Road traffic injuries are poised to become the
fifth leading cause of death by 2030 if no action is taken (Nachimuthu, 2016). These accidents
are currently the ninth leading cause of global mortality, accounting for 2.2% of all fatalities,
with more than half occurring among those aged 15 to 44. Patna's congested roads amplify the
risk ofroad accidents due to the sheer volume of vehicles and associated factors.

Peak hours, characterized by severe congestion, are particularly accident-prone, as indicated
by Chakraborty and Roy (2005). Frustrated drivers may take risks during these times, leading
to accidents, injuries, and fatalities. The National Crime Records Bureau reported a 21%
increase in road accidents in Bihar in 2019, with Patna registering the highest number (NCRB,
2019).

A study by the Bihar State Road Development Corporation identified traffic congestion as a
significant cause of accidents in Patna (BSRDC, 2021). Intersections and road junctions with
long queues due to congestion are highly accident-prone. Drivers attempting to navigate these
queues may resort to shortcuts, illegal turns, and signal jumping, leading to collisions.

The Patna Traffic Police Department reported 3,725 accidents in 2020, resulting in 1,472
injuries and 514 fatalities, with traffic congestion playing a substantial role (Patna Traffic
Police, 2021). Another study in 2019, published in the Journal of Traffic and Transportation
Engineering, found a strong correlation between traffic congestion and accidents in Patna.
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Singh and Mishra (2004) underscored that traffic congestion on Patna's roads is a primary
reason for its high accident rate, particularly at intersections and roundabouts. The lack of
efficient traffic management systems and personnel exacerbates congestion and accident risks.
Implementing intelligent traffic signal systems can alleviate congestion and reduce accidents.

Furthermore, the study by Singh and Mishra revealed that increased personal vehicle use and
inadequate public transport contribute to congestion and accident risks. Promoting alternative
transport modes like cycling and walking can reduce road congestion.

In summary, tackling traffic congestion in Patna holds paramount importance for ensuring road
safety. Implementing effective strategies like enhanced traffic management, improved public
transportation, and the promotion of alternative modes of travel can help alleviate accident
risks associated with congestion. The identification of accident-prone zones, a practice
undertaken by the Patna traffic police, enables focused safety initiatives within the city.

e  Decreased accessibility

Traffic congestion in Patna profoundly hinders accessibility, making it challenging for
individuals to reach crucial destinations (Litman, 2017). It primarily affects accessibility by
elongating travel times, as congested roads result in slower vehicular movement and frequent
traffic jams, ultimately leading to extended journeys (Hall, 2019). This, in turn, complicates
commutes to workplaces, schools, hospitals, and other vital locations.

Additionally, congestion reduces road capacity, impeding the smooth flow of vehicles and, in
severe cases, causing complete blockages, rendering certain destinations unreachable
(Levinson and Krizek, 2018).

Furthermore, congestion diminishes access to alternative transportation options, affecting buses
and trains, which may experience delays, reduced frequency, and reliability. This particularly
impacts those residing in areas with limited transportation alternatives (Banister, 2018).

Lastly, congestion restricts mobility for individuals reliant on personal vehicles. In the face of
congestion, they may be unable to drive, necessitating less convenient transportation modes or
even hindering travel altogether. This curtails their ability to access essential destinations and
activities, ultimately diminishing overall accessibility (Vickrey, 2019).

e  Highinfrastructure maintenance costs

Traffic congestion is a common issue faced by many cities across the world, especially in
developing world and so, Patna city is also not an exception. The high number of vehicles on
the roads of Patna city has resulted in traffic congestion, which has led to several problems.
One of the significant urban challenges caused by the phenomenon of traffic congestion is the
high infrastructure maintenance costs. Litman (2009) estimated the cost of traffic congestion
alongwith other transport costs:
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Figure 4: Congestion cost estimates range between $110 and $390 annually per
capita, depending on assumptions. Even the highest estimate is moderate compared
with other transport costs.

Cities like Patna, with aging transportation infrastructure, grapple with escalating
maintenance costs and the pressure to modernize. Heavy traffic congestion exacts a toll on
essential infrastructure like highways, bridges, flyovers, and parking facilities. The continuous
vehicular flow subjects these structures to wear and tear, leading to issues like cracks, potholes,
and potential accidents. Consequently, the city faces recurring repair and maintenance
expenses, straining its finances. Moreover, traffic congestion places extra strain on
automobiles, necessitating frequent repairs and maintenance, compounding the need for
roadwork due to vehicle-induced damage.

Additionally, congestion disrupts the movement of goods and services, escalating expenses for
businesses. Delays in deliveries increase transportation costs, subsequently inflating the prices
of commodities and services, impacting the city's economy. Truck deliveries, for example,
suffer setbacks in traffic, resulting in business losses and price hikes, affecting residents'
purchasing power. Maintenance and repair activities also hinder vehicular circulation.

To address the challenge of high infrastructure maintenance costs prompted by congestion,
city authorities can adopt multiple measures. Investment in alternative transportation options
like mass transit systems can reduce road traffic, alleviating wear and tear on infrastructure.
Enforcing strict traffic regulations during peak hours can further alleviate congestion.
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In conclusion, traffic congestion presents a substantial challenge for cities like Patna, leading
to increased infrastructure maintenance expenses. City authorities should undertake proactive
measures, such as investing in alternative transport modes and implementing stringent traffic
regulations, to alleviate this issue, improving both the city's financial outlook and residents'
overall quality of life.

e  Physical and mental health disorders

Traffic congestion in urban areas like Patna significantly impacts the well-being of residents,
both physically and mentally, primarily due to increased carbon emissions and stress-inducing
conditions. Research indicates that heavy traffic-related emissions directly affect the health of
Patna's inhabitants. Exposure to traffic-related air pollutants like particulate matter and
nitrogen dioxide increases the risk of respiratory and cardiovascular diseases, exacerbating
conditions like asthma (Smith et al., 2005). Furthermore, traffic congestion contributes to
psychological stress, a factor linked to hypertension, heart disease, and mental health disorders
(Evans, 2003).

The adverse consequences of traffic congestion extend beyond physical health, encompassing
mental well-being. Exposure to traffic-related air and noise pollution heightens anxiety levels,
potentially leading to mental health issues such as anxiety, depression, and pessimism (Brink
et al.,, 2016). The frustration, anger, and irritability stemming from congestion further
deteriorate mental health and escalate road rage incidents (Shiva Kumar, 2017). Road rage is
notably prevalent in congested areas like Patna, posing significant safety challenges.

Research substantiates that traffic congestion in Patna adversely affects both physical and
mental health. Raju and Mohanty (2019) found that long commutes in congested traffic
increased stress and anxiety levels among commuters. Khan et al. (2018) established a direct
link between air pollution caused by congestion and respiratory issues like coughing and
wheezing. Singh et al. (2004) highlighted that congestion promotes physical inactivity,
elevating the risk of chronic health conditions such as obesity and cardiovascular diseases.

However, it's essential to acknowledge that factors like poverty, limited healthcare access, and
exposure to other pollutants can also influence residents' health in Patna. Establishing a direct
causal relationship between traffic congestion and physical and mental health remains
complex due to these multifaceted factors.

To sum up, traffic congestion in Patna presents a complex health challenge, impacting the
physical and mental well-being of its residents due to elevated emissions, stress, and air
pollution. While research highlights these issues, addressing their health consequences
requires a holistic approach that takes into account the intricate interactions of multiple factors
within the city's context.
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Conclusion

The study has shown that the impact of traffic congestion on the city's life is significant. The
lost time and productivity resulting from congestion leads to economic losses for businesses,
while the extra fuel consumption and emissions contribute to increased operating costs and
environmental damage. This highlights the need for a more efficient and sustainable transport
system to support the city's economic growth.Furthermore, the study has demonstrated that
traffic congestion has negative impacts on the environment, including increased air pollution
and greenhouse gas emissions. This not only affects the health and wellbeing of the city's
residents but also contributes to climate change. The findings of the study suggest that it is
crucial to address the issue of traffic congestion in a holistic manner that takes into account its
impact on the environment.

In conclusion, the study highlights the importance of taking a comprehensive and integrated
approach to address the urban challenges caused by traffic congestion in Patna. This requires
the development of sustainable transport policies and infrastructure, as well as the promotion
of sustainable urban practices and public awareness. It is essential to address the underlying
causes of traffic congestion and ensure the long-term sustainability of the city for the benefit of
its residents and the wider environment. By taking these steps, it is possible to build a more
sustainable and resilient city that can meet the challenges of the future.
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ABSTRACT

The term "watershed" refers to a land area that directs water flow into a specific body of water. Each
watershed possesses distinct physiographic and other features, necessitating tailored approaches to
natural resource conservation and management. The Balh watershed, situated in the Mandi district
of Himachal Pradesh, is a sub-watershed within the Suketi river basin. It stands out due to its
abundance of freshwater sources, forests, and agricultural activities. These characteristics facilitate
the implementation of conservation and management initiatives within any given watershed.
Therefore, this study examines various aspects such as land use, land cover, water sources, and
agriculture to better understand and analyse the Balh watershed.

Keywords: Land use, land cover, water resources, agriculture, balh watershed, landholdings.

Introduction

In spite of having more than 400 small and large rivers India faces shortage of water for
drinking and irrigation purpose. A small amount (20 percent) of available fresh water sources
in India were also harnessed till 2010 (Brown, 2013). The most pressing problem of present
time being faced by humanity is not the fear of outbreak of war, epidemic or the collapse of
civil administration but the daunting problem of short supply of drinking water (Arora, 2007).
Environmental degradation refers to the process of deterioration or depletion of the natural
environment, including various ecosystems, natural resources, and ecological processes. It
involves the negative impact of human activities, such as pollution, deforestation, habitat
destruction, overexploitation of resources, climate change, and other forms of environmental
stressors. Forests play vital role in atmospheric water cycle by maintaining balance between
surface and groundwater. However increased population, industrialization, urbanization etc.
has led to increased rate of deforestation. This increased rate of deforestation has led to reduced
access to clean water, higher rainfall variability, soil erosion, etc. (Cannon, 2019).. Rainfall
uncertainty also impacts water resources as lack of rainfall leads to decline in groundwater
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recharge, shrinking surface water flows and high intensity rainfall leads to floods, soil erosion
and contamination of water sources. The changing availability of fresh water resources is
likely to be one of the most important consequences of 2 1st century for both human and natural
systems (Kingston, 2010). The prevailing dry conditions in Himachal Pradesh are threatening
perennial water sources as it affects around 700 water supply schemes out of which 32 are in
district Mandi, which might dry up completely in near future (Bisht, 2021). The Himalayan
basin experiences flooding in few months especially monsoons and water scarcity in others
(Goyal, 2014). It results in soil deterioration, which in turn reduces productivity and
consequently increases poverty. Conversely, ecological sustainability promotes productivity
and ensures a secure means of livelihood. With India's population surpassing 100 million
people and a projected food demand of over 252 million tonnes by 2025, the country's
dependence on agriculture will further intensify. This poses a significant challenge to India's
limited land and water resources. Therefore, to meet the growing food demand, it becomes
crucial to implement a suitable strategy for watershed development.

In Himachal Pradesh, the majority of the population relies on natural resources for their
livelihood. Around 80 percent of household consumption is derived from biomass, which
includes essential items such as food, fodder, fuel, and fibre. While there has been an increase
in the productivity of food grain crops, the cultivation of pulses has experienced a sharp decline
in both area and production. Lower Himalayan Mountain ranges composed of steep slopes,
high seismicity, deleted forest cover, large scale road construction, mining, cultivation on steep
slopes, erratic monsoon pattern of rainfall, low water retention and high soil loss due to runoff
which intensified the impacts of erosion (Jain, 2003).Kanwar (2018) investigated Himachal
Pradesh's indigenous water conservation system. The locals had evolved several indigenous
techniques/structures in order to appropriately use both ground water and precipitation. It has
been observed that farmers in various parts of the state are now inclined towards diversifying
their crops. In the Mandi district, farmers are cultivating more than two crops per year,
including valuable vegetable crops. The reduction in vegetative cover is particularly
concerning due to increased human interference, leading to significant runoff and soil erosion.

The groundwater table in several valley areas of the state has significantly deteriorated due to
excessive exploitation and inadequate recharge. The condition of traditional water sources
especially in hilly areas is poor as compared to valley areas whereas quality of water is poor in
valley areas as compare to hilly areas (Kumar and Kaur, 2020). The main reason of poor water
quality is the excessive use of chemicals in agriculture activities. Heavy rainfall is causing
seasonal streams to widen and deepen, leading to the destruction of agricultural land, forests,
and grasslands. There is scarcity of water resources due to absence of constant natural sources
in some parts of the Suketi river basin. On the other hand, some areas are prone to soil erosion
during rainy season. Total soil loss estimations for watershed soils are to the tune of 10-15
t/ha/year (Bala and Singh, 2017). To address the challenge of feeding the continuously
expanding global population, it is crucial to adopt watershed conservation and management
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practices that utilize accessible natural resources effectively. Land use has more complicated
aspect as it involves social sciences and management principles and is defined as the social and
economic purposes and contexts for and within which lands are managed (Ellis, 2007). Human
activities have made small to large scale changes on the hydrology and current scenario of
water extraction from surface and groundwater sources which has resulted into water crisis
(Mishra et al., 2017). Rana et al. (2014) investigated the influence of shifting climatic
conditions on the mountainous state of Himachal Pradesh. The water balance was found to be
decreasing in all the agro-climatic zones in this study. Compared to an agro- climate zone
located at a higher altitude, the water balance at lower altitude exhibited lesser decreasing
trends. The present study aims to incorporate an analysis of land use, land cover, agricultural
characteristics, and water resource availability in the Balh watershed of the Mandi district.
Additionally, recommendations for implementing proper conservation and management
practices in this area have been proposed to ensure its sustainable development.

Study Area

The present study was conducted in the Balh watershed of Himachal Pradesh, which is a part of
the Suketi river basin. This watershed is situated in the Balh block of the Mandi district and
comprises 13 panchayats: Bairi, Balt Chahri, Galma, Kothi, Malthehr, Netned, Panyali, Riur,
Sidhyani, Samlon, Sayora, and Troh. It spans an approximate area of 54.59 square kilometres
and is located between 76°48'40"E to 76°54'20" E longitudes and 31°33'40"N to 31°4020"N
latitudes. According to Census 2011, the total population in this watershed is 32,886, residing
in 9,150 households with an average household size of 3.5 persons. Agriculture and animal
husbandry serve as the primary occupations in this area; however, there is a lack of irrigation
facilities available.
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Figure 1 : Location of Balh Watershed
Source : District Census Handbook, Mandi, 2011.
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Objective of the Study

To investigate the land use, land cover, agricultural practices, and the condition of water
sources in the Balh watershed.

Data Sources and Research Methodology

The present research encompasses both primary and secondary data. Primary data related to
agriculture and irrigation was collected directly from reputable panchayat secretaries, and
fieldwork was conducted to assess the different water sources within the watershed. Land use
and land cover analysis were performed using satellite images (secondary data) obtained from
the United States Geological Survey's (USGS) Earth Explorer for the year 2018. Images were
classified using supervised or unsupervised image classification techniques. Maps were
generated using Arc GIS software, while charts and graphs were prepared using MS Excel.

Results and Discussion

The following section discusses different aspects pertaining to land use, land cover,
agriculture, and water resources.

Land use land cover characteristics of Balh watershed

Land use and land cover investigations play a crucial role in identifying the diverse purposes
for which land is utilized within a specific region. By conducting an analysis of land use and
land cover, one can gain a comprehensive understanding of waterbodies, forests, agricultural
areas, settlement patterns, and other characteristics present in the area. This information
facilitates the implementation of suitable measures for achieving sustainable development in
the region, guided by the findings of the land use and land cover studies.

Table 1 : Balh Watershed : Land Use Land Cover Classification

Sr. No. | Classification of Land Use | Area (In Hectares) Area (In Percentage)
L. Forest Land 2909.25 53.23
2. Agricultural Land 1737.18 31.90
3. Built Up Area 88.2 01.61
4. Other Area 723.96 13.26
5. Total Area 5458.59 100

Source: United States Geological Survey (USGS) Earth Explorer, 2018.
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Using satellite imagery from 2018, the current investigation examined the land use and land
cover within the Balh watershed. The findings indicate that forested land encompasses over
50% of the total area, while agricultural land accounts for more than 30%. Open areas
constitute approximately 13% of the watershed, and built-up areas occupy less than 2% (refer
to Table 1 and Figure 2). Analysing the forest cover at the panchayat level reveals that two
panchayats have forests covering less than 50% of their land, seven panchayats have forests
covering 50 to 55% of their land area, and four panchayats possess forests on more than 55% of
their land area. (refer to Table 02).

Table : 2 Balh Watershed : Panchayat Wise Land Use Land Cover Classification
(Area in Percentage)

Agricultural Built u Other
Panchayats | Forest Area g Land Area P Area
Bairi 59.91 25.775 1.46 12.88
Balt 54.39 31.34 1.19 13.09
Chabhri 50.76 32.62 1.22 15.40
Galma 58.19 29.17 1.02 11.62
Kothi 50.64 33.03 2.81 13.52
Malthehr 48.66 44.96 4.25 2.13
Netned 56.44 26.22 1.04 16.30
Panyali 54.93 27.07 1.40 16.59
Riur 58.26 27.33 2.40 12.02
Sadhyani 52.72 31.91 0.82 14.56
Samlon 40.67 38.92 1.34 19.07
Sayora 52.49 41.16 3.05 3.31
Troh 53.30 31.82 1.62 13.26

Source : District Census Handbook, 2011

The distribution of forests is primarily concentrated in the upper and mid hills, while grasses
dominate the lower hill and valley regions. The vegetation composition varies significantly
across these different hill levels. In the upper hills, the prevalent species include Pinus,
Quercus, wild apricot, and various shrubs. The mid-hills are characterized by Celtris australis,
Prunus cerasoides, Sapindusmukorossi, and Ficus. As for the lower hills, Ficus, Celtis
australis, Grewia optiva, Bauhinia variegate, Toona ciliate, Bombax ceiba, and other similar
species dominate the area. Additionally, the Balh watershed is also home to various grasses
such as Dactylis, Glomerate, Sarloo, Bainju, Imperatacylinderica, Kumroo,
Hetropogoncontortus, among others.
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Figure 2 : Balh Watershed : Land Use Land Cover
Source: USGS Earth Explorer and District Census Handbook, 2011.

The examination of land use and land cover further reveals that, following forest cover,
agricultural land occupies the largest portion of the watershed. Approximately 32 percent
(equivalent to 1737.18 hectares) of the land within the watershed is dedicated to agricultural
activities. In addition to agricultural and forested areas, significant expanses of open spaces are
also present, accounting for around 13 percent of the watershed's total area.

These open spaces encompass barren land, wasteland, and other unused areas. Utilizing these
spaces for horticulture, fodder cultivation, and the planting of trees with medicinal properties
could be a viable option.

Upon analysing the panchayats individually, it is evident that two panchayats have less than 10
percent of their land occupied by open spaces, while seven panchayats have open spaces
covering 10 to 15 percent of their area. Additionally, five panchayats have more than 15 percent
of their land classified as open spaces. Aside from this, a small portion of the watershed is
designated as built-up areas, encompassing roads, settlements, as well as various structures
like hospitals, schools, panchayat offices, and marketplaces. Specifically, approximately 88.2
hectares (equivalent to 1.61 percent) of the Balh watershed falls within the built-up category.
With the continuous growth of the population in the watershed, the built-up area is expected to
expand, potentially leading to adverse effects on the agricultural and forested regions of the
watershed. Consequently, it becomes crucial to effectively implement watershed development
programs within the area.
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Agricultural Characteristics of Balh Watershed

The majority of agricultural land in the watershed is concentrated in the low hills and flat areas.
The main food grain crops cultivated in this region are wheat, maize, and paddy, alongside the
cultivation of various pulses. Additionally, the watershed is known for the cultivation of
vegetables such as peas, tomatoes, and cucurbitaceous crops. In addition to cereals, pulses, and
vegetables, a variety of fruits including mango, emblica, citrus, pomegranate, plum, and

papayaare also grown in the area.

The sowing of crops like maize, paddy, chari, and cucurbits takes place during the months of
May, June, and July, with harvesting occurring in September and October. On the other hand,
crops like wheat, barley, mustard, chickpea, berseem, and peas are sown in October,
November, and December, and harvested in April and May. The watershed primarily practices

an agriculture pastoral farming system.
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Figure 3 : Balh Watershed : Panchayat Wise Area under Agriculture

Source: District Census Handbook, 2011
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From the analysis it is evident that three panchayats have agricultural areas encompassing
more than 35 percent of their total area (Figure 3). Additionally, five panchayats have
agricultural areas ranging from 30 to 35 percent, while the remaining five panchayats have less
than 30 percent agricultural land. The hilly, mountainous, and rugged topography of the region
has resulted in the uneven distribution of agricultural land, characterized by small and
fragmented landholdings.

Based on data obtained from various panchayat secretaries within the watershed, it has been
found that over 80 percent of households possess marginal landholdings, which are below 1
hectare in size. Around 14 percent of households have small landholdings, ranging from 1 to 2
hectares, while 4 percent of households have medium-sized landholdings, measuring between
2 and 4 hectares. A minority of households possess larger landholdings (Figure 4).
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Figure 4 : Panchayat Wise Landholding Size  Figure 5 : Panchayat Wise Area under Irrigation

Source: District Census Handbook, 2011.

The study clearly indicates that there is a lack of sufficient irrigation facilities within the
watershed. It has been observed that approximately 17 percent of the agricultural area is
covered by irrigation, while the remaining approximately 83 percent relies solely on rainfall
for cultivation (rainfed). Further analysis reveals that out of the total number of panchayats,
only two panchayats have more than 30 percent of their agricultural land benefiting from
irrigation facilities. Additionally, four panchayats have irrigation coverage ranging from 15 to
30 percent of their agricultural area, whereas the remaining seven panchayats have irrigation
facilities on less than 15 percent of their agricultural land. (Figure 5)
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The primary irrigation sources in the watershed consist of kuhls and tanks. Kuhls are small
channels constructed along main rivulets or streams, diverting a portion of the water to flow
through these channels and irrigate the fields (Plate 1). In areas where construction of kuhls is
challenging, irrigation is carried out using tanks. These tanks serve as storage reservoirs for
rainwater or tap water, which is then utilized for irrigation purposes. However, it is evident that
these existing irrigation facilities are insufficient to meet the overall water requirements of the
region. Therefore, it becomes necessary to introduce area-specific irrigation schemes tailored
to the needs of the watershed.

Plate 1 : View of a Kuhl in Balh Watershed

Waler-Dh'ersIun for KI;I:II

Source: Field Work, 2019.
Characteristics of water sources in Balh watershed

There is abundant availability of water sources in the basin which includes streams, khads,
baories, ponds and tanks (Plate 2-5). Additionally, several drinking water supply schemes are
operational in the area. Fieldwork indicates a total of 288 water sources within the watershed,
consisting of 29 small streams, 10 khads, 96 baories, and 153 tanks and ponds. However, these
sources are not evenly distributed across all panchayats. Among the 288 sources, Riur
panchayat accounts for 49, Kothi has 41, Bairi has 29, Sayora has 26, Chahri has 24, Sidhyani
has 22, and the remaining 97 are distributed across the other seven panchayats (see Table 3).
While these water sources currently meet the water requirements of the watershed, their
discharge decreases during the summer months, leading to water scarcity issues that occur
annually.
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Table 3 : Balh Watershed : Distribution of Water Sources

Sr. No. | Panchayats | Streams Khad Baories Pond/Tank Total
1 Bairi 3 1 9 16 29
2 Balt 3 1 5 6 15
3 Chahri 2 0 8 14 24
4 Galma 4 1 10 5 20
5 Kothi 2 1 4 34 41
6 Malthehar 3 1 4 0 08
7 Netned 1 1 7 2 11
8 Panyali 2 0 3 3 08
9 Riur 2 0 10 37 49
10 Sadhyani 1 1 8 12 22
11 Samlon 2 1 7 10 20
12 Sayora 2 1 12 11 26
13 Troh 2 1 9 3 15
Total 29 10 96 153 288

Source: Field Work, 2019.

View of a Khad View of a Stream
Plate : 2 Plate : 3

Source: Field Work, 2019.
Plate : 4 Plate : 5
View of a Baori View of a Tank
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Source: Field Work, 2019.
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In addition to the above sources, numerous government water supply schemes are operational
within the watershed. However, these supply schemes face challenges during the summer
season due to decreased water levels in the sources. As a result, people heavily rely on
traditional sources such as baories (stepwells) and ditches to fulfil their water needs during this
period. These traditional sources play a crucial role in meeting the water requirements of the
watershed during summers.

However, these traditional water sources are gradually deteriorating due to environmental
degradation and human negligence. It is imperative to safeguard these sources from
destruction, and this can only be accomplished through the effective implementation of water
conservation initiatives. Local communities, panchayats, and other governmental authorities
must shoulder the responsibility collectively. Only then, the sustainability of water resources
can be established and preserved for the benefit of all.

Conclusion

It is clear from the above discussion that forests and agricultural land encompass over 85
percent of the watershed area. However, this proportion is expected to diminish as the
population grows and built-up activities increase. A considerable portion of the watershed
remains unutilized for agriculture, settlements, or other purposes. It is therefore advisable to
ensure sustainability by planting trees of horticultural value along with fodder in these areas.
The study reveals that agricultural land within the watershed is not evenly distributed across all
panchayats, resulting in low productivity of food grain crops compared to the national average.
The size of landholdings is notably small, presenting an opportunity for seasonal and off-
season vegetable farming for commercial purposes, especially considering the presence of
nearby marketplaces such as Mandi and Nerchowk. Additionally, the basin holds potential for
greenhouse and organic farming, which could help farmers increase their income. Given the
mountainous and uneven terrain, the availability of irrigation facilities is limited in the area.
However, it is feasible to construct small-scale irrigation schemes utilizing accessible water
sources. To ensure sustainability, it is essential to renovate traditional water sources and
implement watershed initiatives such as drought-proofing, flood control and protection, and
water conservation techniques within the watershed. By undertaking these measures, the
overall goal ofachieving sustainability can be realized.
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ABSTRACT

Phenomena of urban flood now a days it is a big issues especially in India. August 2019, in Patna it was
surprisingly almost half city flooded for one week. As we know, flood is considered as natural disaster
in this world, which is devastated both economy and life extensively. Therefore need to revisit the
cities of India and redeveloped before we must go through the vulnerability assessment of the city.
Present research paper has focused on to know socio economic vulnerability of Patna; the data has
been taken of recent (2019) flood, occurred in Patna. The methodology is quite familiar; flood
vulnerability index has been used. Secondary sources and field observation and focus group
discussion method has fulfilled the requirements of research.

Keywords: Urban, Flood, Vulnerability, Disaster, Patna.

Introduction

Assessment of vulnerability of any geographical area is prime concern of sensitivity towards
the place or space, where human beings are living and make a habitat for future generation as
well. Flood vulnerability assessment is a vital tool for flood mitigation (Nasiri, Yusof, & Ali,
2016).

Also, it's a collective action of knowing disaster — risk (social, economic and spatial) and
management of it. Rose and Killjen in his work he described and examined the vulnerability in
1983. The term vulnerability has been used in several disciplines. After 1990s, it was accepted
and broadened with various subject like sociologic work, physical and psychological as well as
several geocentric subject. It means it is a very important aspect to study and examine with
reference to space or geography. Vulnerability of individual and community has required
knowing the meaning of vulnerability and complex relationship between vulnerability and
individual or community based (Social factors). It shows the fragile status of any geographic
area or region and indicates the position of exposure, resistance and resilience of spaces.

When we talk about the meaning of vulnerable it can be correlated with disaster, which is
preassumed disasterscape (Kapur, 2010). Assessment of vulnerability may be based on
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memories of loss, destruction and socio-economic harm. Various phenomena have been
evaluated and documented by human, in parallel nature continuously act and react. Therefore
various kind of vulnerability has been identified and defined like physical vulnerability, social
vulnerability and cultural vulnerability as well. Justification and assessment of loss or
destruction is only for future and betterment for society. Knowing the nature of earth and co-
existence of human being is a prime subject of scientist who has been work on regular bases
and documented the event of disasters (flood, cyclone, drought, earthquake etc.). But
sometime, it is a matter of concern when these events of disaster are politicized by the national
or international players or stockholders like politicians, businessman and scientists.

Now a days, a very common tendency has occurred that encroachment of disastrous spaces for
commercial as well as residential purposes is done like making buildings, living spaces and
working spaces, are commonly transformed into the land of flood prone or hazardous spaces.
These things has been continuing thus because of unplanned urban growth and rapid migration
of people toward city. In India, many cities have developed in unplanned and unjustified ways.
Rural- Urban Fringe gradually transform into edged city then it comes into main part of the
city. As a result urban communities are silently entered into high-risk conditions, being
exposed to hazardous events like collapse of buildings, uncontrolled fire, earth quakes, flood
due to heavy rain etc. Such phenomena damage properties/lives and livelihood; it makes
uncertainty and vulnerable urban dwellers as result settlement are not considered as
sustainable. Increasing spatial dimension of urban land and its uses not only treats space, it
makes disaster scape (Kapur, 2010) of the city. Urban Flood is a major issue that arises every
year in cities like Mumbai, Chennai, Patna is facing flooding issue, as it is very ancient city and
has colonial impact on the infrastructural development. Migration process is very high and
unplanned settlements also actively co-existed. Slums, unauthorized colony and unblamed
fringe area are the most vulnerable spaces because here economic weaker section live and they
don't have capacity to resilient disaster losses. These settlements are referred as the disaster
scape (Kapur, 2010), a place where human life is being damaged, relationships ripped and
source of livelihood disrupted. As we know, historically Patna is one of oldest city center of
India, and development of urban area is quite different to the other ancient cities of India. Patna
City has natural highland and has liner pattern of settlement on these high land area, situated
near river Ganga, Sone and Punpun. But after 1990s, rate of migration has increased and
expansion has been occurred towards the low land of area (South East and South West). After
independence, Patna has become a prime city of Bihar as it is also the capital of state of Bihar.
Natural canals and drainages have been encroached and public spaces are quite unplanned.
After establishment of Patna Municipal Corporation, only 10 percent of Patna is planned.
“Thus the city passed through many vicissitudes but has shown a remarkable capacity for
survival and regrowth (Dayal, 1968) as result the urban influence can be notified with the
change in stream channel of river as well as drainage system. The high rate of immigration in
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the city especially unplanned area is very common. Recently in the year 2019, Patna city had
faced worst situation when almost 70 to 80 percent land was flooded and majority are
residential area where migrated population lived. A huge difference was found between 30"
September 2019 to 1" October 2019, when Kankarbagh, Rajendra Nagar, Anishabagh and
western part of Patna Urban region became a flooded zone. That time area become highly
vulnerable and life came to a stand still. Therefore it is a primary concern to identify the reason
behind and manage the issues like flood and other disasters.

Prediction about flood or natural hazard is may be based on probabilities, historical data of
events and area that is concern for human settlement. Many scientists has been using model for
describing flood which is frequency analysis and hydrological modeling, its helps to forecasts
flood hazard conceptually and practically. But sometime it is very difficult to know the reality of
occurrence of flood even if historical data available due to human error or unscientific planning
of infrastructure of the city. Before planning, the city need to evaluate slope, contour map,
physiography and demographic characteristics which is most influential element in the city. In
case of Patna City, we rarely found any clue about occurrence of flood because it has been
happened after very longtime. But it is a necessity to rethink about the structural development of
urban morphology of Patna, keeping in mind the disasterscape and vulnerability of Patna. The
present research paper attempts to know the spatio-temporal assessment of vulnerable spaces in
Patna City, so that we know the pshychogeography of the city.

Concepts

Flood - According to the Oxford English Dictionary “flood is, an overflowing or irruption of a
great body of water over land in a built up area not usually sub merged”. Flood become an
issues just because interruption of stream or runoff of water. Flooding problem is mainly
resulting from runoff water, where increase an areas more urbanized or unplanned settlement.

Urban Flood - Urban flood has directly connection between urban governance and
management of drainages within an urban, as well as surrounding area. Flood are affecting and
distressing more urban area, where unplanned development, it is happen because of aging
drainage infrastructure, increased paving and other impermeable surfaces.

Disaster - Generally disaster events is associated with damages of human, it is identified as
terrible situation or event. The World Health Organization (WHO) defines a disaster as “a
sudden ecological phenomenon of sufficient magnitude to require external assistance”.
According to the NIDM (National Institute of Disaster Management) “A4 Disaster is an event
or series of events, which gives rise to casualties and damage or loss of properties,
infrastructure, environment, essential services or means of livelihood on such a scale which is
beyond the normal capacity of the affected community to cope with.” Management of
Disaster - Management of disaster has simple meaning; it is strategies based commitment to
manage the damages.
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Vulnerability - According to the IPCC (Intergovernmental Panel on Climate Change)
vulnerability is the position in which 'the propensity or predisposition to be adversely affected
(2022)". UN Office Disaster Risk Reduction has defined vulnerability as the conditions
determined by physical, social, economic and environmental factors or processes which
increase the susceptibility of an individual, a community, assets or systems to the impacts of
hazards (UNISDR, 2009)

Review of Literature

Selection of literature for the review has been selected according to the nature of research and
requirement for justification.

Sharma, Khushbu (2017) has written an article on “the river Response to Urbanisation : A
Study of Patna Regional Development Area” and evaluate the urbanization and growth of
settlement near rivers ( Ganga, Gandak and Sone). Study use LU/LC map and analyze
overall river changes in Patna and surroundings (Sonepur and Hajipur town).

Sharma V. K. and Priya T. (2001) has tried to know the strategies of development for flood
prone areas or flood plain in Patna. Research found, Patna City had own natural drainage
system which has been disturbed or damage after development of new colonies. He used
mathematical technique to know nature of land and flowage of water in the city. Runoff events,
time of flow, discharge etc has been calculated and find out the role in development of Patna.

Watson, D. and Adams, M. (2011) has written a book on design for flooding, the book follows
and evolving approach to architecture in USA. The book has describe the causes and
consequences of flood and design the pattern of flooding

Ahern (2013) has described urban system and suggested that urban designer, urban dwellers,
and governance, have must understand the science of urban functionality and urban
ecosystem. Through this he suggested working methods for 'learn- by- doing” or adoptive
design.

Bankoft (2006) has focused on community level events and suggested that local community
has a knowledge that is spatially varied but culturally they are capable to handle it. He tried to
mapping vulnerability that is based on local calamities.

Bora, J.(1993), in his thesis, he described the development of city functionality and expansion
ofurbanized spaces in a flood prone area of Guwahati, also he tried to see the drainage system
offlood prone area within the city.

Schwarz, 1., and Kuleshov, Y. (2022) has written an article based on flood and assessment of
flood Vulnerability. He used remote sensing data and mapped with the help of spatial mapping
tools QGIS. Through the article he tried to asses Flood Vulnerability (FV) and Risk in south
castern part of Australia (Hawkesbury — Nepean catchment region). In this assessment , four
indicators were chosen which is representing environmental and socioeconomic
characteristics 1) elevation ii) degree of slope iii) hydrologic soil groups(HSGs) and iv) index
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of relative socio-economic disadvantage (IRSD). Based on these four indicators researches
tried to collect spatial information and mapped Hawkesbury — Nepean catchment region.

Deepak,S., Rajan, G. and Jairaj, P.G. (2020) has written article about Vulnerability to flood
and asses the condition of socio-economic and physio-environemental vulnerability , also tried
to give visual input with help of Geospatial approach. Researchers used clear methodology and
secondary data from census and geo stationary.

Rashiq, A. and Prakash, O. (2023) wrote contemporary situation of Patna flood 2019, which
was very heavy and disastrous rainfall, 48 hours rainfall, flooded almost every side of city
Patna. After flood loss of property, damage structure and waterborne diseases was very
common. Through this article he suggested to governance, need to deep study on disaster
preparedness and mitigations etc.

Study Area

The study area of the research is the capital of Bihar; Patna has around 108 to 109 sqr.
Kilometers area and situated along with three important river, Son in the west, Ganga in north,
and Punpun inthe south all of them, Ganga which is main sources of water for city Patna, has
natural levees (the southern levee of the Ganga and High land of city Patna) where maximum
governmental institutes established.
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Central part of Patna City is administrative region again area is relatively high (near BPSC
Campus, High Court and Rajiv Gandhi Botanical Garden). Rest of the area is residential cum
commercial and highly dense. Geographical location of City Patna (see Figure 1) is ideal for
Bihar, where most urbanized and a glocal (Global and Local Based) facilities available, has
been suffered high rate of migration and has political importance. Therefore area needs better
and micro scale research and details for betterment of the City Patna. Most of the area comes
under the domain of PMC (Patna Municipal Corporation) and has 72 wards. As we know that
Patna is the capital city of Bihar and has international connections thus the city Patna needs to
have a good governance and sustainable city.

Objective
To assess the spatial and socio-economic flood vulnerability of Patna City, Bihar
Methods and Methodology

Methodology of the research is based on nature and requirement of the objective and subjects.
Method of this research primarily focused on to get information about physical, social and
economic losses of different wards of Patna. Selection and analysis of secondary data is based
on authentication of information. For the assessment of Social and economic vulnerability
during floods, selected FVI (Flood Vulnerability Index) with Social, Physical, Environmental
and Economic Components has been taken into consideration. Survey, Questionnaire, Group
Discussion and Interview, also field observations (Pre flood, during flood and post flood) are
used in this research. Qualitative techniques has been used, its evolve the social and personal
issues and through this techniques researcher tried to find qualitative aspect of flood and socio-
physical phenomena. Through this research work, surface water and estimation of watering
into city Patna has been estimated.

Results

Urban Flood is not a new concept but the rate of occurring urban flood is become high in last
few years and as result a complex situation has been creating for urban dwellers and city
planners and local governance. In India, where cities are the symbol of wealth and prosperity
and people migrate here because they want better life and livable space. As we know that
civilization has been occurred near to the river, thus water and water bodies are the helping
hand of human being, now a days, it is quit painful due to heavy rain water and rapid flow of
river water. It is one of the main causes of backwardness (Bihar) in wealth and other
developmental activities. Itis generally known statement that the effect of flood is quite similar
for the whole citizen but the reality is not the same as we assumed because of economic and
geographic dissimilarity, lower social position or status, restrictions of getting resources and
socio cultural values in the certain groups, its create more susceptible to being harmed. In
Patna, the month of July is very hot and its invited cloudy weather for rainfall, after July almost
every part northern India getting rainwater. In case of Patna mostly rainfall occurred between
July and September, as we know that Patna is safest place for flooding because of physical
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settings. When we analyse the landscape of Patna, especially PMC, we found around 10
percent area where old Patna is situated, are known flood free zone where maximum height
around 55 to 65 meters (from sea level).
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Figure 2 : Relief Map of Patna

Above map of PMC shows relief feature of Patna, more than 8 to 10 percent area comes in high
land area (more than 55 meters - ward 27,39,37,38,52,53,58,59,65,66,40,9) where, many
governmental institutions and government buildings has established. The north eastern part of
the city is the oldest part of Patna. The middle or average relief (50 to 55 meters) of Patna wards
(ward 1,2,5,3,4,8,22,23,24,25,26,38,35,21 0f 62, 65,67 and some part of 70,71) are 45 percent
it means maximum part of the Patna have less slope especially central part and western part of
Patna. Low land of Patna situated in west and southern part of the city. Around 35 percent
landscape is come under low land area (Ward- 6, 15,30,56,61,65,68,46 some part of 46 and 72).
Rest around 10 percent area are very low land area (ward 72, 68, 56 and southern part of 46).
Central Water Commission, estimated the water level of river for safest city around 48 to S0m.
Above 50m, reporting under the dangerous or hazardous category for Patna. The relationship
between landscape and settlement is quite interesting, high land area is more dense and
unplanned where drainage system and other sources of services have been disturbed.
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Spatial Distribution of Flood 2019 and Vulnerability

General definition of flood is associated with unusual waterlogged areas which is harm human
settlement. In Patna, history of flooding is quite rare because frequency of water logging is not
much. Only southern part of Patna has been watering almost every year (See Figure 3) due to
low land area and water level of river Punpun and Sone. Southern and south east area generally
flooded and area called Jhala (Ward 45, 56, 58 and 72). Many natural pond are existed and area
is quite swamp. August 2019 to second week of October, Patna faced heavy rainfall and high
level of river water. Before this month, Patna Municipal Corporation had worked for upcoming
monsoonal rain, but nature of rainfall was unpredictable. Almost 35 percent of the PMC
flooded and many areas (especially ward 63, 64, 67, 49, 50, 51) were totally blocked with
water. Drainages were not work properly and water pump was down. Reverse water came
from river towards the Patna via canals and drainage. Kankarbagh, Pahari, Gulzarbag, Patna
city, Musroofganj, Sultanganj, Rajendra Nagar, Lohanipur, Mussullampur haat, Bazaar Samiti
these areas had faced more stressful situation, water level was constant about a week.
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Figure 3 : Spatial Distribution of Flood, 2019
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Above map shows the area which is northern part of Patna are flooded, when we trying to see
the relational status between the slope or relief and flood 2019. These area are flood free area,
frequency of occurring flood is very less, such type of phenomena repeated after 43 years (after
1985, such type of water logging occurred in Patna). As we know the waste water of Patna goes
down southern shoreline of river Ganga, when level of Ganga river increases, Nala gates has
been closed and the waste water is pumped out into the river. Many officers from PMC agreed
that pump was not working properly as a result monsoonal rain water was not able to go out
from city area.
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Figure 4 : Flood Affected Ward, 2019

When we see the flood occurrence, maximum flooded area was northern part of Patna, out of 72
wards, 8 wards was totally locked with water (almost one week- 1 September to 6 September,
2019), above 4 to 6 feet of surface area. Ground floor and parking area of many apartments
logged with water. Ward 43 Rajendra Nagar had faced difficulties because of low land area,
Khanjanchi Road, Arya Kumar Road and many residential cum commercial area had faced
stressful environment. In the western part of PMC especially ward 1, 70 percent of wards was
flooded; when we compare to the northern Patna these area was comidered quite safe and less
stressful because of less density of settlement.
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Vulnerable Patna 2019

Vulnerability can be defined according to the effectiveness and causal relationship between
objects or agents and human being. Physical Vulnerability, Social and Cultural Vulnerability
and Economic Vulnerability, these are the sub theme of vulnerability of any geographical area.
In this research the researchers focused on the socio-economic vulnerability and calculate the
effectiveness with the help of census data and spatial distribution of flood, information about
flooded area collected form Bihar GIS based website iBhugoal, disaster and management
section.
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Figure 5 : Socio-Economic Vulnerability of Patna

The socio-economic status is most prominent measured characteristics for study of
vulnerability of flood. It is determined by income or working population, access to resources
and other economic assets for local community. In this study, assessment of floods 0f 2019 and
its capacity to harm has been checked with affected households, affected women population
and working population. These three basic attributes has been taken because during flood, old
aged people, child and women (Old, Pregnant and Disable) are most suffered. In the month of
august third week to second week of September 2019, the citizens of Patna faced hardest life as
they were under the stress for food, medicines and incomes (especially daily wage workers,
lower rank employee). Northern and middle Patna almost flooded, hospitals and transportation
network were disturbed, shortage of electricity in many areas was very common in Patna.
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Socio-economic vulnerability assessment clearly demarcated that flood affected equally
almost 40 percent of Patna.

Conclusion

This research work has profiled the leading mechanism of vulnerability to flood. The findings
orresult highlighted the spatial and regional distribution of flood and tried to find out the reason
behind the occurrence of 2019 flood of Patna. The research a finding can be treated as an alarm
for upcoming disaster especially in urban areas of Bihar. Because Patna is a prime city of Bihar
and source of prosperity, education and opportunity of Bihar's people. Due to heavy load on
Patna land use (migration and competitive development like smart city, techno city etc) as
result natural topography has been disorganized and ignoring natural flow of water in
developmental activities. Many buildings in Patna has established without plan or not able to
cop up or not resilient. Displacements, gentrifications of urban dwellers are other big issues
during the flood and after the flood many diseases arise, need to handle before.
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ABSTRACT

This research paper investigates the changing trend in water availability for irrigation in Mahoba
District, Uttar Pradesh. The study addresses the objective of shifting water sources for irrigation and
recommending suitable irrigation techniques for the region. Both primary and secondary data
sources, including household surveys and data from government authorities, were used in the study
to highlight the critical water-related challenges facing the region. It reveals a continuous decline in
water availability, particularly in major dams and ponds, with a significant impact on agriculture. The
analysis indicates that reliance on groundwater for irrigation has led to a substantial drop in the water
table, exacerbating water scarcity issues. To address these challenges, the research suggests the
adoption of suitable irrigation techniques such as sand dams, plastic buckets, drip irrigation, and
rainwater harvesting, aiming to enhance agricultural productivity and water conservation. The study
underscores the urgency of sustainable water management practices and community involvementin
mitigating the water crisis and ensuring agricultural sustainability in Mahoba District.

Keywords: Water Scarcity, Groundwater, Irrigation, Agriculture, Water management, Community
Involvement.

Introduction

Water is an indispensable resource for agriculture, and its availability plays a pivotal role in
food security and the global economy. However, changing climatic patterns, population
growth, and unsustainable water management practices have led to shifts in water availability,
impacting agricultural productivity worldwide. In response to these challenges, new irrigation
techniques are being developed and adopted to optimize water use efficiency everywhere but
especially in water-scarce areas.
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H@



L — I Geographical Perspective

Water scarcity has emerged as a pressing global challenge, significantly impacting
agriculture—a sector heavily reliant on abundant water resources. The dynamics of water
availability have undergone transformational shifts in recent years due to various factors,
including climate change and increased human demand for water resources.

Climate change remains a predominant driver of shifting water availability patterns
throughout the world. The Intergovernmental Panel on Climate Change (IPCC) highlighted
the repercussions of climate change, including altered precipitation patterns and heightened
drought occurrences, which have drastically affected water resources for agriculture (IPCC,
2014). Furthermore, groundwater depletion poses a grave concern in numerous regions, where
over-extraction for irrigation has led to dwindling water tables (Famiglietti et al., 2011). This
overuse imperils the long-term viability of groundwater-dependent agricultural systems. In
arid and semi-arid regions, such as California's Central Valley, water scarcity has become a
harsh reality, necessitating immediate attention and innovative solutions (UNEP, 2018).

In response to these changing water availability dynamics, a range of innovative irrigation
techniques has emerged as promising strategies for sustainable agriculture. Drip irrigation, for
instance, has gained substantial popularity due to its water-saving attributes. This technique
delivers water directly to the root zone of crops, minimizing wastage and maximizing
efficiency (Hochmuth et al., 2018). Precision agriculture, another significant advancement,
combines technology like GPS, sensors, and data analytics to optimize irrigation scheduling
and minimize water use (Slafer et al., 2015). These cutting-edge methods not only address
water scarcity issues but also contribute to enhancing agricultural productivity and reducing
the environmental footprint of irrigation practices.

India has been also grappling with significant water challenges for years. The issue of water
scarcity has become increasingly urgent, affecting millions of people. As of 2018, over 600
million Indians faced high to extreme water stress, according to the NITI Aayog's Composite
Water Management Index (CWMI) report (NITI Aayog, 2018). Groundwater depletion has
been a long-standing concern, with reports indicating that India was the largest user of
groundwater globally as of 2010 (Shah et al., 2016). This over-extraction has resulted in
declining water tables in many parts of the country. Furthermore, water pollution remains a
pervasive issue. As of 2019, nearly 70% of India's surface water was reportedly polluted
(Central Pollution Control Board, 2019).

Mahoba district in Uttar Pradesh has been grappling with severe water scarcity for years. The
region primarily relies on groundwater for its water needs. However, over-extraction has led to a
drastic decline in water levels. As 0f 2020, reports indicated that Mahoba was among the districts
facing critical groundwater levels (Central Ground Water Board, 2020). This depletion has
resulted in distress for farmers who depend on groundwater for irrigation, impacting agricultural
productivity. Additionally, the region experiences erratic rainfall, exacerbating the water crisis.
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To address these challenges, the government has implemented schemes like the Pradhan Mantri
Krishi Sinchayee Yojana (PMKSY) to improve water-use efficiency in agriculture and the
Mahatma Gandhi National Rural Employment Guarantee Act (MGNREGA) for water
conservation projects (Office of the Chief Development Officer, Mahoba, 2019).

Naturally, there is less water available in the research area, but for a few years now, that
availability has been declining continuously. This research paper tries to find out the changing
trends of water availability for irrigation in the Mahoba district of Uttar Pradesh and for this
purpose the paper has three objectives which are mentioned below:

e  Toanalyse the changing trends of water availability in the research area.
e  Toassessthe changing scenario of water sources for irrigation.

e  Tosuggestthe best modern irrigation techniques in the study region.
Research Methodology and Database

This study draws on both primary and secondary data. Primary data was collected by
conducting a household survey at the village level. Respondents delivered a well-structured
questionnaire to understand spatial and temporal changes in the scenario of water source
availability for irrigation in the rural areas. Secondary data will be collected from a variety of
sources including the executive engineer of dams and ponds; various websites, including the
district census handbook; and town and village directories.

Selection of sample villages and households by simple random sampling to try to cover the
whole area of the study region. The district is divided by the government on the basis of block
divisions. For the analysis of the data tabulation method, different types of statistics will be
used, like average, percentage, etc. and cartographic tools like maps, tables, diagrams, etc. will
be used to represent the data.

Study Area

The study area (Mahoba district) extends from 25°01'30" to 25°39'40" North latitude and from
79°15'00" to 80°10'30" East longitude. It covers 3144 square kilometers, with an average
elevation of 214 meters (702 feet). According to the 2011 Census, 8, 75,958 people live there.
The area under study is located in the south-western part of the state of Uttar Pradesh. To its
north is Hamirpur district, Madhya Pradesh. To its south are the districts of Banda and Jhansi,
in the east and west respectively. The district is administratively divided into three tehsils:
Mahoba, Charkhari, and Kulpahar. Four development blocks are also part of this district:
Kabrai, Charkhari, Jaitpur, and Panwari. The study area covers a total area of 3116.1 square
kilometers and the urban area covers 27.9 square kilometers. There are 247gram panchayats
and 521 revenue villages in all, which include 435 inhabited villages and 86 uninhabited
villages.
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Figure 1 : Study Area

Source: Census of India, 2011

The topography of the Mahoba district is the hard rock surface. Because of this, the rainwater
percolation process is very slow and not getting enough groundwater recharge. With an elevation
of 500 feet above mean sea level, Aznar Hill is the highest peak in the study area. It is located in
Jaitpur block. The forest cover in this area is 162 square kilometers, and seven rivers flow
through it: Dhasan, Urmil, Chandrawali, Verma River, Arjun River, Sih River, and Shyam River.

Changing Trends in Water Availability

Changing trends in water availability pose significant challenges at both the global and
national levels. Globally, the issue of water scarcity has become increasingly prominent. Many
regions around the world are facing water stress, driven by factors such as population growth,
urbanization, industrialization, and the impacts of climate change. This scarcity of freshwater
resources can lead to competition among sectors like agriculture, industry, and domestic use,
affecting food security and economic development.

Water scarcity was already a critical issue affecting various regions worldwide. According to
the United Nations, around 1.6 billion people were living in areas with absolute water scarcity,
and this number was expected to increase due to factors like population growth and climate
change (UN, World Water Development Report 2019). Climate change was contributing to
changing precipitation patterns, leading to more frequent and severe droughts and floods in
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different parts of the world. The Intergovernmental Panel on Climate Change (IPCC)
highlighted the impact of climate change on water resources in its reports. The retreat of
glaciers in mountainous regions, driven by rising temperatures, was already affecting
downstream water availability. Glacial meltwater is a significant source of freshwater for
many rivers and communities (IPCC, Special Report on the Ocean and Cryosphere in a
Changing Climate). Groundwater depletion was a widespread issue before 2020, with
excessive extraction for irrigation and drinking water causing aquifer levels to drop. This over-
extraction posed a long-term threat to water availability (World Bank, 2016).

Water availability, in the study area, is low and seasonal fluctuations are commonly observed.
The main sources of water availability are rivers and ponds. Irrigation is done through a canal
network of dams on the rivers flowing into and out of the district. There are five main irrigation
dams in the study area: Urmil Dam, Majhgawan Dam, Kabrai Dam, Arjun Dam and
Chandrawal Dam. The trends in irrigation water availability by major dams in the region can
be seen as follows:

Table 1: Major Dams in the Study Region Providing Irrigation Water (in 000 Hectares)

ot | Tgvan] K T e Tt T e ams | o
1998 5.26 7.51 4.52 23.24 6.85 29.03 78.41
1999 5.07 6.08 4.38 12.69 4.65 22.26 57.12
2000 3.54 4.89 1.53 9.63 448 16.95 43.01
2001 5.00 7.59 0.32 17.42 5.10 22.71 58.13
2002 5.54 6.74 0.34 4.09 1.11 11.82 29.64
2003 6.00 7.72 3.94 16.78 6.77 30.99 72.21
2004 5.51 5.65 0.39 9.68 3.50 11.11 35.84
2005 5.51 3.10 1.71 6.24 543 7.84 29.84
2006 5.01 4.27 0.30 9.57 4.17 5.88 29.19
2007 0.35 0.33 0.29 0.90 0.82 0.44 3.12
2008 543 6.51 1.18 7.49 2.75 14.85 38.21
2009 3.30 3.53 0.16 1.26 0.80 6.43 15.48
2010 2.36 0.70 0.16 4.58 1.66 5.04 14.51
2011 4.62 4.80 4.91 1.94 2.15 12.38 43.77
2012 2.83 1.95 0.75 11.48 5.79 10.51 34.30
2013 5.38 7.63 2.95 1543 6.29 20.49 58.16
2014 3.20 343 0.17 1.16 0.80 6.33 15.08
2015 2.73 1.85 0.65 11.18 5.69 10.11 32.20
2016 4.52 4.70 4.81 10.94 2.05 11.38 38.40
2017 2.46 0.60 0.66 4.48 1.56 5.24 15.01

Source: Office of The, Executive Engineer, Sichai Prakhand, District Mahoba, 2019
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After analysing this data, we can see that many fluctuations and variations can be observed. In
1998, these dams irrigated about 78.41 thousand hectares of land in the study area, which is the
highest water availability year in two decades. The lowest water availability is the year 2007, in
which only 3.12 thousand hectares of land were irrigated by these dams. According to 2015
data, these dams irrigate only 15.00 thousand hectares of land, indicating that their water
irrigation potential has decreased by 50-80 percent.

(a) Arjun Dam (b) Urmail Dam
Figure 2 : Dams in Mahoba

Source: Primary Survey, 2019
Table 2: Total Usable Water Capacity of Ponds (in MCM)
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Source: Details of Uses of Water from Dam and Pond, Executive Engineer, Sichai Prakhand, District
Mahoba

Arjun Dam, located in the Charkari block of Mahoba district, contributes the most to irrigation
in the study area. In 1998, it irrigated 23.24 thousand hectares of land, but in 2017, it irrigated
only 4.48 thousand hectares, which is only 19.2 percent of the 1998 capacity. In these two
decades the contribution of Urmil Dam has decreased by 50 per cent. Between 1998 and 2017,
the maximum capacity loss at Majhgawan dam was 90%.The condition of the Kabrai dam's
contribution is very poor. Every other year the irrigation contribution has been observed to be
negligible as compared to the situation in 1998. In 1998, 6.85 thousand hectares of land were
irrigated by the Chandrawal dam, but in 2017, it came down to 1.56 thousand hectares. Also, in
1998, the contribution of other dams was 29.03 thousand hectares of land, but in 2017, their
contribution came down to 5.24 thousand hectares, which has seen a decline of 82 percent.

The other main source of water availability in the study area is ponds. There are many big
ponds, namely, Bela Sagar Pond, Raipura Pond, Solarpur Pond, Madan Sagar Pond, Kirat
Sagar Pond, Vijay Sagar Pond, etc., which hold a large amount of water. The changing trends in
total usable water capacity of ponds in the study area are shown in the table 2.In this table, we
can see that in 1998, these main 18 ponds held 38.5 mcm of water, but after two decades, their
usable water capacity declined to 18.86 mcm. In the year 2007, almost all the ponds had dried
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up. Only the Urwara talab and Tikamau ponds had 0.25 mcm and 0.08 mcm of water,
respectively. Many fluctuations can be seen that are affected by the monsoon. The condition of
ponds has been good in these 7 years (1998-2001,2003, 2008, and 2013).

The largest pond in the study area is Bela Sagar, which held 15.02 mem of water in 1998, but its
water availability has decreased by 7.09 mcm over the last two decades. Chhatarwara pond,
Kirat Sagar pond, and Rahelia pond have faced drought situations more than 10 times in two
decades. Furthermore, the Pawa, Bilkhi, Badibandhi, Kalyan Sagar, Dashrapur, Raheliya, and
Thana ponds had experienced drought more than five times in the last two decades. We can see
that in the last 20 years, approximately half of the available usable water has decreased.

Changing Trends in Water Sources of Irrigation

Irrigation is the artificial application of water to the soil through various processes. Irrigation is
done in those areas where rainfall is irregular or inappropriate for cultivation. Our study area is
located in a water-deficit area. Due to the advancement of technology, water sources for
irrigation change with time according to the local people, as shown in the following figure with
the help of bar diagram.
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Figure 3 (a) : Source of Water 0-5 years ago
Source: Primary Survey, 2019
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Source: Personal Field Survey,2019
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If we talk about the response of the local people and farmers of Mahoba district, then the
scenario of the irrigation water source has changed, as we can see from the above table. About
20 years ago, 11.75 percent of people used to irrigate their fields from wells, but now 31.25
percent of people use this water source for irrigation. Before two decades, no one used tube
wells as a source of irrigation, but now 8.75 percent of people use this source. It appears that
there has been some advancement and awareness of advanced techniques over the last two
decades. Rivers as a source of irrigation have not seen so many changes. According to the
people's perception, the use of canals and dams as a source of irrigation is already being
reduced. Also, we can see that the number of people who were not able to use any source of
irrigation is decreasing. The people of Charkari, Jaitpur, and Panwari blocks do not use dam
water for irrigation, and the maximum development of wells and tube wells has been observed
in Panwari and Kabrai blocks.

Need of Mixed Irrigation Techniques in Agriculture

As the study area is located in the drought-prone region of Bundelkhand. So, due to water
deficiency, people should use both modern and traditional irrigation techniques for water
conservation and management so that they can be capable of more agriculture production in
low water availability situations. Implementing new irrigation techniques in agriculture is
crucial for improving crop yields and addressing water scarcity issues in regions like Mahoba
District in Uttar Pradesh. Here's a detailed exploration of new irrigation methods and their
significance for Mahoba's agriculture:

e  Drip Irrigation: Drip irrigation is an efficient technique that delivers water directly to the
root zone of plants in small, controlled amounts. In Mahoba District, where water
resources are often limited, drip irrigation can significantly reduce water wastage and
enhance crop productivity. Farmers can install drip systems to irrigate crops like
vegetables, fruits, and cash crops. This method not only conserves water but also
optimizes nutrient delivery to plants, resulting in healthier crops and higher yields.

e  Sprinkler Irrigation: Sprinkler irrigation is another effective method for water-efficient
agriculture in Mahoba District. This technique involves spraying water over the crops,
mimicking natural rainfall. It is particularly suitable for field crops like wheat, maize, and
soybeans. By reducing water evaporation and ensuring even distribution, sprinkler
irrigation can optimize water usage. In an area where monsoon rains are unpredictable,
sprinkler systems can provide a reliable water source for sustaining crops during dry
spells.

e Rainwater Harvesting: In rainfed agriculture regions like Mahoba, rainwater
harvesting techniques can help capture and store rainwater for agricultural use. This can
include building small reservoirs, check dams, and percolation tanks to recharge
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Adopting mixed approach of new and traditional irrigation techniques in agriculture is
imperative for addressing water scarcity challenges in Mahoba District. These techniques can
help farmers optimize water usage, improve crop yields, and achieve greater agricultural
sustainability. However, successful implementation requires a combination of farmer
education, government support, and community participation to make the best use of available
resources. By embracing these methods, Mahoba can work toward a more water-efficient and
prosperous agricultural future.

Conclusion

The problem of water for irrigation in Mahoba district of Uttar Pradesh is a significant and
longstanding issue. The district, located in the Bundelkhand region, faces severe water
scarcity, which has had adverse effects on agriculture, the primary livelihood source for the
local population. Mahoba district heavily relies on groundwater for irrigation due to the lack of
major perennial rivers. Over the years, excessive extraction of groundwater for agricultural
purposes has led to a substantial decline in the water table. This has resulted in a dire shortage
of water for irrigation, affecting crop yields and the overall agricultural productivity of the
region leading to economic distress among farmers. Many farmers in the region struggle to
secure sufficient water for their crops, leading to reduced agricultural output and income.

In this research paper, we have discussed the trend of water availability in the dams and major
ponds of the study area. We see that the area irrigated by major dams has decreased by 50—-80
per cent in two decades, and the Arjun Dam is the backbone of the water supply in the study
area. Secondly, we have observed the condition of major ponds in the study area. We have
observed significant fluctuations in the usable water potential of the ponds every year. In 2007,
almost all the ponds had dried up. After analysing the data, we observed that in five years, only
one year of availability is sufficient for use and these ponds suffer from water scarcity
conditions. Almost half of the water availability has been reduced in the past two decades.

It was observed that nowadays people mainly use tube wells and wells and by using these
advanced facilities they get good production, but still about 31 percent of people do not use any
source of irrigation. They do dry farming, which is completely dependent on rainfall. To solve
these problems, we try to suggest some modern techniques like sand dams, plastic buckets,
sprinkle systems, pitcher method, khet talab, drip irrigation, reuse of impure water, etc., so that
they become helpful in improving agriculture production, water conservation, and
management in the water deficit region. The water problem for irrigation in Mahoba
underscores the need for sustainable water management practices, including rainwater
harvesting, watershed management, and the promotion of efficient irrigation techniques such
as drip and sprinkler systems. Additionally, community involvement and awareness are crucial
in addressing this pressing issue and ensuring water availability for agricultural sustainability.
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groundwater and provide a more reliable source of water for crops during dry spells.
Rainwater harvesting not only conserves water but also contributes to groundwater
replenishment, improving long-term water availability for agriculture.

e  Solar-Powered Pumps: To overcome electricity shortages and reduce operational costs,
farmers in Mahoba District can adopt solar-powered pumps for irrigation. These pumps
use energy from solar panels to power water pumps, making irrigation more sustainable
and cost-effective. Solar irrigation can be especially beneficial in remote areas with limited
access to electricity, ensuring that farmers have a consistent water supply for their crops.

e  Pitcher irrigation is a technique in which a clay pot is placed beneath the surface near the
roots of the plant and filled with water, then its mouth is covered with stone to prevent
evaporation, improve water hygiene, and maintain the percolation rate. In this process, we
use perforated clay pots or pierce them to ensure that plant roots receive adequate water.

e The Khet Talab technique was launched by the U.P. government in 2013 for small farmers
who were not capable of bearing the expense of tube wells etc. In this technique, two types
of ponds are dug. A small pond of 22203 metres and a big pond of 35303 meters. Its
purpose is to collect rainwater in this pond, which can be used for irrigation on dry days.

e  Sand dams are a traditional technique in which a little sand dam is made in any small
channel or stream. This dam is about 80—100 metres in length and 3—4 metres in height. In
this process, channel water is diverted into the fields for irrigation. It is also helpful
because it has a huge amount of water stored in it, which can be used for irrigation in the
dry season.

e  Plastic bucket irrigation is an extraordinary technique that helps to irrigate small or
recently planted trees. This process is similar to the pitcher irrigation technique. In all
this, a plastic bucket or container is taken, then one or two penetrate small holes on one
side of the bucket for the percolation of water to irrigate the roots of the plant. It is mostly
used in vegetable gardening. This technique can be processed in two ways: Firstly, put the
container beside the plant, and secondly, a very thin pipe is connected from the bucket to
the plant roots in the soil to gradually pour water, and then gravity itself does the rest of
the work of irrigation.

e Community-Based Water Management: Encouraging community-based water
management practices can be beneficial for Mahoba District. By working together to
manage water resources, local farmers can allocate water more equitably and efficiently.
Collective efforts can include equitable distribution of water resources, maintenance of
irrigation infrastructure, and monitoring water use to prevent over-extraction from water
sources.
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INDUSTRIAL CONTOURS OF PATNA DISTRICT:
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ABSTRACT

Industries play an important role in the economic development of an area. When a unit of industry is
established in an area, people move from an agrarian society to the industrial society. Industries
provide numerous job opportunities for the people. Industries developed in Patna district are not
based on minerals because the district is devoid of any mineral except sand quarrying in the nearby
rivers like Ganga, Son and Punpun. Most of the industries are agro-based or demand based. In 2000,
when industrially advanced and mineral-rich south Bihar was carved out to form the separate state of
Jharkhand, the state faced setback due to a huge loss of revenue and had a strong impact on its
development. In 2005, when the new government came into power, priority was given to create
investment opportunity by improving law and order, infrastructure and introducing several laws to
develop the industrial sector. Key organizations in Patna district are M/s Bharat Wagon and
Engineering Company Ltd, Sudha Dairy Co-Operation, Software Technology Park, NTPC headquarters
and Power Grid Corporation, SIS- Security and Intelligence Services, etc. Apart from these, many
other micro and small enterprises and artisan units are found in the city.

The main objectives of this paper are (i) to assess the present status of industrial units in Patna district,
(ii) identify the characteristics of various types of industries (iii) identify the problems faced by
industries in its growth, and (iv) the main features of industrial policy of the government to solve
these problems. It is an empirical study based on personal observation, collection of primary and
secondary information and data obtained from DIC, Large Scale Enterprises, MSME- Development
Institute and internet sources etc.

Keywords : Industry, Infrastructure, Opportunity, Economic development, Enterprises.

Introduction

Industries play an important role in the economic development of an area. When an industry is
established in an area, people move from an agrarian society to the industrial one. Industries
provide numerous job opportunities for the people. Industries developed in Patna district are
not based on minerals because the district is devoid of any mineral except sand mining. Most of
the industries are agro-based or demand based.

Patna District has potentialities for development of agro-based industries, especially polishing
of pulse and rice; filtering, sieving of grains; preparation of mustard oil from oil seeds and
flattening of rice as chura at Nohsa (Census Town), Kurthaur (Census Town), Bihta (Nagar
Parishad) and Pareo (Census Town).

Textile Industries or related ones such as cotton thread and handloom clothes have developed
at Mokama (Nagar Parishad), Janipur (Census Town) and Khagaul (Nagar Parishad).

* Dr. Uday Kumar, Assistant Professor (Guest Faculty), Department of Geography, T. P. S. College, Patna.
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Phulwarisharif has dairy and furniture industry. In fact, the district is endowed with
agricultural products therefore industries related to it, outspread in the region. Industries other
than agro-based, are also found but not on large scale. Manufacturing of metallic pottery and
utensils is done at Pareo, Masaurhi and Mokama, while at the state capital city i.e. Patna
Municipal Corporation (PMC) Baidyanath ayurvedic medicines, hume pipe, orthopaedic
instrument and glass item are manufactured. Shoes, iron rod and pipes are manufactured at
Danapur Nizamat. Key organizations in Patna district are M/s Bharat Wagon and Engineering
Company Ltd, Sudha Dairy Co-Operation, Software Technology Park, NTPC headquarters
and Power Grid Corporation, SIS-Security and Intelligence Services, etc. Apart from these,
many other micro and small enterprises and artisan units are found in the city.

Historical Legacy of Industries

Patna district has a glorious past of its excellence in the handicrafts which commanded respect
of foreign markets on account of their finish, generally attributable to master craftsmen who
have exhibited their skill from generation to generation. Besides, potter, carpenters,
blacksmiths, coppersmiths and goldsmiths have been carrying on their traditional occupations
both in rural as well as urban areas, to earn their living. The past glory of industries in Patna
District, as like- Cycle industry at Phulwarisharif, Brass metal in Patna City, Laddo (Sweet) at
Maner, Sugar industry at Bihta, Scooter industry at Fatuha and Railway (Bharat Wagon) at
Mokama. Most of above industries are closed due to problems related to raw materials,
marketing and non-supportive earlier policies.

The Bihar Government created Bihar Industrial Development Area at Phulwarisharif, Fatuha,
Mokama, Bakhtiyarpur, Bihta and Digha but failed to achieve targets.

Patna district has potential and prospect of industrial development. An industrial complex is
coming up around Barh (Super Thermal Power Station) & Mokama to avail facilities of power
from Barauni and easy means of communication between North and South Bihar. Small
industries have come up particularly of engineering type around Patna. Small Scale industries
are therefore, likely to develop in future in Patna district particularly in around Patna town,
according to the demand of the growing population.

Aims and Objective

The main aim and objectives of this paper are:
1. toassessthe presentstatus of industrial units in Patna district,
2. identify the characteristics of various types of industries,
3. identify the problems faced by current industries in its growth, and
4. the main features of industrial policy of the government to solve prevailing problems.

Methodology

The present study is an empirical study based on personal observation, collection of primary
and secondary information, tabulation and cartographic representation of data and their
analysis. Two types of information have been collected:

1. Secondary information collected from various sources such as DIC, MSME-
Development Institute, Economic Survey Data and internet sources etc.

2. Primary Information has also been collected to explain the present status of the industries.
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Study Area

Geographically Patna district is situated between 25°12' N - 25°44' North latitudes and 84°42' E
- 86'04' East longitudes. It has an area of 3202 sq. km. Patna is the capital city of Bihar. Its
northern boundary is marked by the river Ganga beyond which lie the districts of Saran,
Vaishali, Samastipur and Begusarai. The southern boundary is marked by the districts of
Arwal, Jehanabad, Nalanda and Lakhisarai. The eastern boundary of this district is delimited
by the districts of Lakhisarai and Begusarai, where as in the west lies the Sone river beyond
which lies Bhojpur district. Patna district has six sub divisions namely Patna Sadar, Patna City,
Barh, Danapur, Masurahi and Paliganj, and the district has been divided into 23 Community
Development Blocks -cum -Anchals. Figure-1 shows the location of Patna district in Bihar.
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Industrial Scenario of Patna District

In past Patna district was famous for its excellent handicraft which commanded respect in the
foreign market. But before independence these handicraft industries declined fastly due to the
negligence of British government and rapid growth of modern economy, and the region failed
to attract planners and entrepreneurs on account of non-availability of minerals. Patna district
is situated at the bank of river Ganga blessed by fertile land which is suitable for agriculture
rather than industrialization. But the pressure of population has compelled the region to
develop industries related to consumer goods.

At present there are 30577 industrial units in Patna district, out of which 12231 are registered
industrial units. In the district there are 3 large scale industries and 19 medium scale
enterprises. They are as follows:

Table 1 : EXISTING LARGE SCALE ENTERPRISES IN PATNA DISTRICT

S1. No Name of the enterprises Location Products

M/s Bharat Wagon and .

1. _oharat Wag
Engineering Company Ltd. Mokama, Patna Railways wagon

) M/s Patna Dairy Project Phulwarisharif, Milk and Milk Products

' (Sudha Brand) Patna (Cheese, Curd, Paneer and Sweets)
Thermal Energy
3. Super Thermal Power Barh, Patna (Coal Based)

Source : DIC (District Industries Centre), 2018 Patna.

Table 2 : EXISTING MEDIUM SCALE ENTERPRISES

I\SI:).. Name of the Medium Enterprises Location
01 | M/s Dadiji Steel Ltd Patna City
02 | M/s Sujata Hotel Pvt Ltd Patna
03 | M/s Patna Bihar Hotels Ltd Patna
04 | M/sJM.D. Steel Pvt Ltd Patna City
05 | M/s RP- Beverages Pvt Ltd Patna City
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06 | M/s Magadh Industries Pvt Ltd Patna City
07 | M/s Krishna Soft Extruction Pvt Ltd Danapur, Patna
08 | M/s Neel kamal Steel Pvt Ltd Patna City
09 | M/s J.M.G Steel Pvt Ltd Fatuha

10 | M/s Hotel Dayal Patna City
11 M/s Sri Sri Dwarki Ji Agro Pvt Ltd Patna City
12 | M/s Bata India Pvt. Ltd Digha Ghat, Patna & Mokamah
13 | M/s Joyti Maulders Pvt Ltd Patna City
14 | M/s Meridian Buddha Hotels Pvt Ltd Patna

15 | M/s Paras Residency Patna

16 | M/s Maruti Mediteck Pvt Ltd Patna City
17 | M/s Iswar Raj Beverages Pvt Ltd Fatuha

18 | M/s Hotel Gargi Grand Patna

19. | M/s Rantu Shyam Food Pvt Ltd Fatuha

Source : DIC (District Industries Centre), 2018 Patna.

Table 3 : EXISTING MICRO & SMALL ENTERPRISES AND ARTISAN UNITS

Types of Industry No. of Units

Agro based 177
Soda water 2
Cotton Textile 16
Woollen, silks and artificial thread based clothes 2
Jute and jute based 4
Readymade garments and Embroidery 39
Wood /Wooden based furniture 86
Paper and paper products 21
Leather based 59
Chemical/chemical based 46
Rubber, Plastic and Petro based 69
Mineral based 10
Metal based (steel fab) 104
Engineering units 66
Electrical machinery and transport equipment 24
Repairing and servicing 121
Others 94

TOTAL 940

Source : DIC (District Industries Centre), 2018 Patna.
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Micro, Small and Medium Enterprises (MSME) contributes significantly to total output,
export earning, employment generation and regional development of Indian economy.

Table 4 : Industrial Areas and Production Units in Patna District

SL Industrial Area No. of Units in Land acquired
No. Production (in hectare)
1. | Patliputra 73 42.14
2. | Fatuha 42 98.64
3. | MIP Bihta 01 269.50
4. | Bihta 01 41.37
TOTAL 117 451.65
Source : BIADA 2015.
MIP Bihta 1

Figure 3 : Ratio of Industrial Areas & Production Units

Figure 4 : Patliputra Industrial Area and Udhyog Bhawan in Patna
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The Industrial Areas of the district are Patliputra, Fatuha, MIP Bihta and Bihta, for which
451.65 hectares of land has been acquired under Bihar Industrial Development Authority.

Among all these industries there are a number of Brick kiln industry in existence in and around
Patna. There are two important belts of brick-kilns. First is along the ganga side from Didarganj
to Fatuha. Another one is from Danapur Cantt. area to Maner along side the river Son.

Figure 5 : Brick kilns lined along the Patna-Fatuha Road

There are also 9 micro and small enterprises clusters. Out of these 6 clusters are identified by
DIC, Patna. They are as follows-

Table 5 : MICRO & SMALL ENTERPRISES CLUSTERS

SL Name of the clusters Location No. of units
No.

1. | Artificial Jewellery Phulwarisharif 35

2. | Readymade Garments Patna City 75

3 Lai Mithai (Sweet) Barh 100

4. | Lai Mithai (Sweet) Dhanarua 25

5. | Wooden Furniture Phulwarisharif 45

6. | Zari and Embroidery work Ranipur, Phulwarisharif 25

Source : DIC (District Industries Centre), 2018 Patna.

Three clusters are identified as major cluster by MSME- DIC Patna. They are as follows:

Table 6 : MAJOR CLUSTERS- MSME

1%1(; Name of the Clusters Location No of Units (Approx.)
1. | Pareo belt metal cluster Patna 300

2 | Leather foot wear cluster Patna city 1500

3. | GLS Lamp Cluster Patna City 60

Source : DIC (District Industries Centre), 2018 Patna.
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Characteristics of various industries

There are various industrial units existing in Patna district and they produce variety of items.
Some important industries are being discussed as follows:

1. Agro-Based Industries

In Patna district there are 177 agro-based units. These units derive their raw materials from the
agriculture within and outside the district. Products from these units include Dal, Rice, beaten
Rice, Mustard oil, Chili powder, Mustard seed cake, Cattle feed, Wheat flour biscuits etc. Patna
has long been a major centre of trade of agro-based products. Its most important exports are
grain, sugarcane, sesame and medium- grained Patna rice. There are several food processing
industries established in Patna . There are some sugar mills in and around the city.

2. Metal Based Industries

Out of the total existing industrial units of Patna district, 104 units belong to the metal based
industries which are engaged in the production of alluminium and steel products Viz- Gate,
Grills, Shutter, Furniture, Utensils etc. Other items manufactured with basic metal are boxes,
buckets, tin container, tin trays, brass cylinder, tube-well fittings, water storages tanks etc.
These items are market oriented. They also require better infrastructural facilities for bringing
materials Viz- steel and alluminium ingnots and steel. Skilled labour is also required. Such
units are situated within Patna urban area, which itself indicates the importance of
infrastructure, market and labour in the establishment of these industries.

3. Hosiery and Garments Industries

There are many small scale units engaged in the productions of hosiery and readymade
garments in Patna district. Most of these industries are situated in Patna Sadar developments
block and few of these industries are in Danapur- Khagual, Bakhtiarpur and Mokama.

4. Chemical Based Industries

There are 46 chemical based industries in the Patna district, which are engaged in the
manufacturing of Alcohol, Industrial gases, Sulphuric acid, Soda-ash, Caustic soda, Fertilizers
and drugs. Many other chemical industries are to be setup, because raw materials utilized by
these units are brought from outside the state easily.

5. 'Wooden Based Industries

Patna district is devoid of forest. In the district there are 86 wooden based industries. These
include saw mills, furniture, toy and construction materials producing units. Timber and saw
mills are widely distibuted in the anchals of Patna Sadar, Danapur- cum Khagaul, Paliganj
Bakhtiyarpur, Barh Mokama, Fatuha, Phulwarisharifetc.

6. Paper Based Industries

In Patna district there are 21 units engaged in the production of items like- paper card board,
boxes, paper envelop, hand bags, tele printer roll and waxed paper. These items are produced
mainly in Patna City.
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7. Leather Based Industries

There are 59 leather based units of small scale in Patna district. In the district there are 1500
units of clusters of foot wear engaged in footwear manufacturing. These units are situated in
Patna City, Danapur- cum Khagaul, Barh, Fatuha and Mokama.

8. Rubber and Plastic Based Units

In Patna district there are 69 micro and small units of Rubber and Plastic based industries,
which are engaged in the manufacturing of a variety of consumer goods like-Bottles, Jars,
Covers, Pipes and tubes, Plastic boards, bangles tapes etc. Most of these units are situated in
Patna Sadar where market is easily available.

9. Electronics and Electrical Goods Units

There are 24 micro & small electrical machinery and transport equipments industries and
many tiny industries which are engaged in the production of T.V. Antenna, Radio, Transistors,
Regulator, Remote etc. All these units are located at Patna, Fatuuha, Bihta, Phulwarisharif, etc.

10. Repairing and Servicing Units

In Patna district there are 121 micro and small units, which are engaged in repairing and
servicing. This type of units is available in all the sub divisions of the district.

Miscellaneous Industries

Besides the above mentioned important groups of industries, there are some miscellaneous
units engaged in the production of lubricating oil, bricks, thermometers, domestic or silver and
German silver units. Most of these units are situated at Patna, Danapur and Bihta.

Major Problems of Industrial Development

1. Lack of infrastructural facilities, lack of developed markets and power supplies are the
major constraints.

2. Inadequate supply of raw materials is a big problem. The small producers are always in
shortage of raw materials. This adversely affects the growth.

3. Lack of Finance. The general dependence on agriculture has led to poverty in the district,
which has arrested industrial development.

4. Lack of skill training, quality control, regulated markets, exhibition facilities of industrial
products, etc are other problems faced by these industries. People also do not have the
knowledge to identify the industries which can be set up on agricultural raw materials and
agricultural waste materials.

Industrial Policy of Bihar State and solution of Industrial Development Problems

Bihar is endowed with resources such as surface and ground water, fertile land, disciplined and
skilled man power etc., so very essential for the establishment of industries. The State
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Government firmly believes in maximizing capital investment in the state for its accelerated
economic development as also for generation of employment and incomes. The State
Government is committed to create an environment conducive to growth of industries in the
state. The Government is determined to encourage investment in the industries based on state's
agro-climatic and mineral resources as also in development of infrastructure.

Under the State Reorganization Act, the bifurcation of the State of Bihar became effective from
the 15th of November, 2000. A large number of medium/ large industries, minerals as well as
mineral based units and important forest produce have gone to the newly created Jharkhand
State. Under the circumstances, it is imperative that truncated Bihar adopts a resurgent
industrial policy. Based upon the raw materials and resources available in Bihar, a renewed
effort has to be made to establish small/medium and large industries as well as to rehabilitate the
sick and ailing industries of the State. The local and outside entrepreneurial talent has to be
tapped to give a fillip to industrial development in order to create employment opportunities
and to increase individual incomes coupled with State revenues.

The state government has taken several steps to solve all these problems. These steps are being
taken under the provision of Bihar Industrial Policy, 2006, 2016 and Industrial Incentive
Promotion Policy 2020. Some important steps in the context of Patna district are as follows:

1. Incentives to export oriented industrial units based on Agro products, Medicinal plants
and food processing and packing.

2. Identification of sick units and remedial measures by providing marketing, technology
and row material availability guarantees.

Special incentives for sugar, tea and jute Industries.

4. Special incentives to knowledge based industries and those relating to information
technology.

5. The Government has further decided to promote financial institutions and private sectors
for industrial Growth Centers/ Industrial Area/ Export Promotion Industrial Park/ Export
oriental Zones/ Special Economic Zones as well as infrastructure projects in the Grater
Patna, Mokama industrial complex, Fatuha industrial area and other potential areas in
Patna district.

Conclusion

Patna enjoys a unique location which connects it to the vast markets of eastern and northern
India, access to ports such as Kolkata and Haldia and to raw material sources and mineral
reserves from the neighbouring states. The district has a cheap and large number of industrial
labour, making it an ideal destination for a wide range of industries.

Due to fertile soil, agriculture based industries like rice mills and processing mills of tomatoes,
potatoes, and some other fruits and vegetables have also emerged. Vegetables are grown in
outskirts and diara belt. Sudha Dairy is famous for milk products. Due to agro-based economy
there is rising trend of growth in the food processing sector in Patna district. A vast market is
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also available here. Therefore, the scope for ancillarisation of packaging industries is also
available to meet the demand of the market. There are 121 repairing and servicing industries in
the district. Potential areas for service industry are automobile, servicing of electrical and
electronic items, computer hardware maintenance, printing, hotel industries, event
management, technical consultancy, tourism, catering services fast food centres, educational
institutions etc.

An increase in the number of projects and industrial ventures will provide better employment
opportunities and increase per capita income of the district. There is tremendous scope for
software or hardware sectors in capital Patna.

The proposed centre would deal with subjects like digital policing, training in cyber security
and digital forensic among others. In the industrial policy of 2016 priority has been given to IT,
food processing and readymade garments manufacturing. Youths are being encouraged to join
the IT sector. Above facts make it clear that Patna district has immense prospect to emerge as an
industrial district in near future.
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3T=IFTTl ThHET: 0.60, 0.27, 0.24, 1.34, 0.54 UG 0.76 UfTeTd A Hel ™ & |
QORI A ITIRT UfRey & [AReiyor W 8iam 2 1 7ot # fawq qfi— Suany fgr &t

T[0T & HROT 4 Ufey f7efd & |

ATfThT—1 H IeciRad YA STANT Ufrwd & 3l fSTel § YA IUANT & ReR AM® 81
2| Rt & oirad Yt ST & sffwel # fwel <1 qerel & SR feTar <l T § oy
dTferepT—2 H yeiRi faar T 2 |

arferer-2: afem T arRer fyem § 4 SughT ufisy, 1991-2011

(@ &%a & ufoRrd #)
P qf Sy o 1991 2001 2011
1 | &= 18.94 18.94 18.94
2 | IR B Irg IR 9 0.62 0.62 0.60
3 | IR PN eam H W 9 16.23 19.30 19.53
4 | PV AT TR qH 1.03 0.28 0.27
5 | ¥Rl AREE 0.56 0.24 0.24
6 | fafae ger 4.50 1.26 1.34
7 |99 WAl A 1.38 0.60 0.54
8 | aTe Wl A 3.89 0.64 1.01
9 | Y& I W aF 52.85 58.07 57.53
wra: e AiRera wratera u¥ed TR

H HEEEEEEEE———— |
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QSURIFT dTfeldhl ¥ Ig W BIAT © [ 1991 W 2011 Y & ALY U= IRV fSTel & A
SYART uferey # f=1ar a8 TS § | diferdr—3 # faird &1 9l (1991—2011) & SR Rt
@ 9 SYANT Ufey # gY gRad &l <20idl 2 | 9y 2011 H IR—PM &= H i 1 vd
Y[E 1T AT &3 H HHALT: 20.27 TG TAT 9.33 UK DI gl &6l Bl g B, Sdid By
AT §oR A, Wl TRETE, fafdy g&, 3= uRdl A Td @re] URal A @ &3l H 50
fcreTd W S1ferds BT BT g1 2 | \alfdras FH# @ime] u=ell fH (—80.40 Hforerd) # &t @l TS ©
ST I &5 BT Tfererd SvHIfad YET R |

aiferer-3 : afRem FwaRer e & faa 1 <ol 9 f ST & afawd 9 aRkads,

1991-2011
a= 7)) |&a= i gRad=
o4 s ot 19?(21 ) 20(1Q:f1 ) (ufcrera #)

1 |&a= 226698.79 226698.79 00
2 | IR PN ATg IR A 7474.67 7207.80 -3.57
3 | IR PN ax H ol g 194309.37 233701.51 +20.27
4 | Y AT SR 9 12332.59 3212.26 ~73.95
5 | W AREE 6688.90 2836.67 ~57.59
6 | fafay ge 53899.19 15992.09 ~70.32
7 | o= uRel [ 16246.60 6412.16 -60.53
8 | @mel TRl Y 46607.36 9132.69 ~80.40
9 | gE 9T AT 632557.45 691620.95 +9.33

A : 7T FiRerd! BraTery, f¥am aFaRor Ud INedhal gIRT 98] & STMYR UR 3fidhford

JURTERT AT ABIRN & fARelyor | Ul Ierdl & o ufeam aeaRoT f37el &7 9% ITIRT ufi=ey
Tl @& IR AT H A 781 © | S STAAAT I7 f[AvHar & UIs 9l @ faud eRideld
AT, Searad, fIuH Suare a3 SR 59 HRE! & ITelTdl A4 A5ayvl Jal &I ST
BT IIAT faaRoT B |

Y& ST AT &1 (1991-2011) :

T I T & BT A9 9N B 9 AN © FdT ST IS 99 BA 99T §IRT
FY IcuTed & forg fhrar Sar & | Herh &= # Rerd yeel & i SuaT o°f & gg a9 T
&3 @) AU RGN Bl 8 ST 981 @ 9 B TP IR I=d AT Wfth & BRI H9aG
BIT & | ATfordmT—4 ¥ g 91 T &85 6T TEUSaR 3idel YR fhaT T E |

Hﬂ]
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qrferpT-4 : UfREm FrReT e # gEvear g 1T T4 &, 1991-2011

z- - a}laq;jm aaq;:“ ﬁmﬂﬁgﬁqﬁﬂﬁq
: (s ) fererd (@S ) gfrera| )
1 Sfaar 4370.10 | 26.55 | 4519.62 | 27.46 +3.42
o | wiiforar | 4651571 | 53.02 | 4791530 | 54.61 +3.00
3 E NG 3611232 | 69.01 | 34442.16 | 65.81 —4.62
4 aRar 2544312 | 43.73 | 2954930 | 50.79 +16.13
5| IrmU 34122.03 | 60.75 | 35295.76 | 62.84 +3.43
6 | Tafear | 4650132 | 70.40 | 40121.01 | 60.74 -13.72
7 [FR&fearTer| 78223.52 | 81.85 | 8015831 | 83.87 +2.47
g | <Rar 45127.01 | 55.70 | 58668.59 | 72.41 +30.00
9 | TR 26344.11 | 31.64 | 1927541 | 23.15 -26.83
10| FICrE 3530322 | 55.04 | 39652.91 | 61.82 +12.32
11| fyper 33434.10 | 63.47 | 39843.24 | 75.63 +19.16
12| &=l 65322.75 | 6527 | 88749.88 | 88.67 +35.86
13| e 25113.62 | 1573 | 40665.25 | 25.47 +61.92
14| IFETR 44303.41 | 5620 | 50235.17 | 57.38 +13.38
15| AEET 21473.12 | 61.82 | 26539.82 | 76.41 +23.59
16| SHIIEl 22088.13 | 62.09 | 2778025 | 78.09 +2.49
17| fyaer 15785.93 | 4534 | 13309.23 | 38.23 ~15.68
18| fOuRTA 26983.93 | 68.89 | 1772628 | 44.77 -34.30
Hl 632557.45 | 52.85 | 691620.95 | 57.79 +9.33

| : e aiRed faamT, af¥=s s, 2012

H EEEEEE———— |
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Tf¥ed TRIROT STl Ueb HiY YT STl & | Tl Bl JAhTer raral By uR R & | AHde
HS 91T, FRIRT € 41, 31 IaR STelg JaT, AT ST &l Fe=dr affa
fareryanett & BIROT gHBT ATABTL W17 Yg I T & B S Aol = & | A SUIRT &Y
g 2ofl 39 RTel & a9 9 A SUANT & a3l 8 | a9 2011 H uf¥es awaRo
fTIT T 691620.95 TS A Tg a1 T &3 & A< B SIl 19Tl & el AT &bl
®T 57.79 Ufarerd & | Tl # \affire g 917 T &5 & Sravid 997eT (88.67 UfIeTd) TETE
3T & | IITaNq RPN (83.87 Ufcrerd), Rider (75.63 Ufrerd), adiiRa (72.41), Aid=
(65.81 wfcrerd), SaxTal (78.09 Ufcrerd), ANTYE! (62.84 Ufrerd), HATCTS (61.82 Wfcrerd),
FAfeAT (60.74 TfTIA) U 3779 SAX UEUS MM & | 98T W T4l dd 9+ Ugvusi |
Y€ I AT &3 BT Uferd RTar a9 S1fis © Siafdh Jfcra (27.46 uforerd), wsiferar
(54.61 wfcrerd), SRAT (50.79 Ufcrera), THTET (23.15 Ufarerd), RIea (25.47 UfemE), IHETR
(57.38 ufcrerd), wegai (76.41 ufcrera), fcsi (38.23 ufcrera) qm fOURRA (44.77 ufcrera),
ggusl | 59 A0 BT yfererd forelr sad A Ha 2 |

ofs=+t Tesga=or ST
s ST T &

I

>z

1991

2011

fr=-3 : ul¥em TR e & I=Ia Y€ ST AT &, 1991-2011

H@
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Y& IR T &F BT UlTed AfSd B BT G BROT [STel H [ F9ddl IUSs, Sielle
AT ST & AABILT AT BT B FHaT § Fer e & | a8l el & fAafr= vavst &
=TT g IR T & | Helt Y7 & Uferd § Bl Bl 4 HRYT I &3 | acfs el
DI FLTT, YBTS! &3l $1 IR, RIS &3 BT IR, TRIBRT HT fIdR i & | 9fcan
WRIUE ¥ Y[g AT AT & BT YR B 84 DI UG DR STar Jearerd o Refa,
SNENRTHRYT, TRIGRVT, AT, AN DT AR TAT 17T TR BT H HfH BT FATdT B |
TiHTET Ud Riera urgusi | 9 21001 &1 9% ST Y=TS! Ud ORTS &3, 8@ Aol & A
BT SURIT & BROT 7ot & A TRgvet # gAqH 2 |

¥ 1991 H Tl 632557 s A Y& I T &5 & T Hold AT Sl [Tt & 52.85
gfererd J—& W I o, 981 av 2011 H 691621 Yabs 81 AT ST STl BT 57.79 Uferera
2139 UHR 37 &I WD & ARE el & Yg 99 T & H 9.33 uferd gfg aam a1
firereht 2 | 9fg @1 I8 Ufrerd TSR STeT—3TelT & il diferdi—4 Ud for—3 & W gl
2199 1991 BT AT H 99 2011 H Yg I T &F H wa1¥d i Red uavs (61.92
gfererd) § deim g9 915 978l UEvs (35.86 URIId) H <@ &l el & | 98] gl 3iR
FOURRAY URgUs # (34.30 UfTLIC) TAT THTET UG0S # (26.83 WILI) & HHI Gof BT TS # |

o

S S 3R THD fA2lT0T & SR TR I8 W & b uf¥ad TqRor {S1er § et At
THR & A STANT a7 & R+ |qatfires 91T g 91 T &5 & Aid Hel © | fara
auf (1991—2011) & SRA Y I W aF @ IR e eF A iy A gfg g8 21 39
qRIT BT FUMHD THTd FSTel & 370 [ ISTIRT T TR UST 2 | SHHT Ud HIROT 3 &l
Dl H IS g3 ST & [Ty AR YA BT STagehad1 AT UV & S&1d b BRI
P A BT IR 2 | AR IIER AT & BRT RSTel H a7 &3 YHTad 8T 2 |
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AUl 5Tett & dgd 7 s udad &1 usia
31T Tauizor - o M id® 3rsaaa

| FAR <t gurHia fm**

Email: sonukumardas524@gmail.com Email: kkmishral8aug@gmail.com

R

Taa e &1 afehar &1 e 1= o 2 | [98R & AV &3 I Yaw g¥ <97 H |alted s
21 3T ¥ BIC PP, TG AGIGY, afTd ASIGR U4 RIGMR @ fIEr & aer e, 443,
PIABII, T~Tg, GoTTd d JRI I} e 2TERT H YaRT B & | 59 YaT Bl Favd THE BIROT
JITSTIT & fofg ISR T T & | fIER & Aeai foret 9 var & Hafdd afids! &I o d
% foTQ wigpd ATgfead dicrer fAfer 1 JRINT a1 12T € | $9e d8d AT 100 FaTRid gRaR]
DI eI A gRT ISR U #1 TS 2 | U Afhel & favelyor & udr gerdr g & wge
f3Tel 1 ya dharel WA H €1 e e AR A GTe” A1 3T & [Ore Wohal 3%d, a8 Ud ek T4
AT &9 2 | fIgR WRPR Ud Bg GRBR BT Jror13it vd et of fawet si=m ff 397 &5 4 varq
BT Y HROT AT ST & | Si— FRI, FHET TTH G986 ATorT, Aol [aaReT Jored!
31T | <A # goraget R ur<y - & forg o 91 den # fenfi @1 yara faeen, e,
IS, DIABIT, BaRIETE SI WERI # BIAT & | TR 916 Ud G-I Aol -6 &3 & I S a5 8
g oI STReRAT 5 59 &3 W YdT< T 9rdT {3 © | I8 3reude fAaisie, WReRI U 31
Al & forg TerId Rig BT SRR JTIad B1a] 59 &3 | B dTel JaT &l i Bl T
o g |

& YRTTel! : YA, TR ATg e FRTah, SIHars, Jora=irgel fRiem

uRer

AE SfUETH &1 YHIATT A B STTHEIT BT TR Yo ATt gel ¥al © | add a9 |
T I80R RIGTTR & SFAER] 3R GRET & GIedIvr I M &3l A fadia el o
3R YSRIT B & | ST SH U SRS Uihar & w4 § ] <=a1 Sfray & o 9
DI AN P 3T ASTR & 3TN 3R I8aR V8- BT Reafa g™ axall ® dfed 3=
JMUCTAT & ThTT I g9 BT W AR WS- Brell & | I B (FeIiRepl, YbRi 3R gferdm=t
BT qH @ forw ?h_sf Rrgia g (B Barman, 2019; Bogue, 1969; Nandan Kumar and R-B-
Bhagat, 2012) | S5H Ha¥ THTAT MHY S 3R Ufddmy s RIGid & o9 I8 Wt 8id1 & fb

* 9N FAR T, el e favm, aferd ARror e fwafderera,
S, HEIH A8, TEIRIGE UHER Td 3fede, Iiel favRT, TH.US.GE.GH. Sicta, aAffa, g

 SENEEEEE————— |
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AT B ORI Td Bl © 9 e A R AGRIHG IMBYT SRS ol IAH TR
Ufy® BRDI H AF & I 8 | Ja9d & (A= SRPI STH—AMITD, AT,
DI, I, SR, 3fe 7 3ffie BRIl &I Jard & o1y 3ol HReE AT
ST ® (P Deshingkar, 2006; Roy et al., 2020) | q\ﬁ?ﬂmﬁmfﬁmm
ITES Tfh WA 2, ST B MU & SH gg @, 9= 3iRR A3y onfie 8 | gRar 3
AfHT ToY AT BT IR #, SR TR 8- &I ARRATY & R BT RN 3R TRel
Al ¥ G o a2 |

AN <9 H 3UIRIE e & 918 | ARSI T &1 U @ial 3fas &l &, Sigl
SBI YOI H QfIeh I AT ST WepT & wU H B (BT 3R R a1e ¥ fafeer wrad &
Sufaell § Har &R @ foy facwl | o ST T, S — 3T, HRITIT SR A
3rRant QeI H | ST & Sod 99cd, IR—dR A aTell T, a1 a1g, 3R SHiery
AR Bl HIATSAT 7 AR (B!, ASTGRI AR 3 BN BT 9IS IR T8RSl
ReIferll & oy Ueie &R & ol #otgR - T | Td=Id1 & 918 41 Ja &1 ERT SR
& R f[AER § TRBR) A=l &1 fawerdr iR wafis T onft ff #ige 2 | Aredar
3R BN i gferT [9BR & Sial &1 g # SR f98R & Rrai—gfofar, srian,
MUTTST TR g | Telrg 37fdie gl € | faeel], dsid, SR, HeRTE, defed AR
ORI S faepRre 1ol | Sireifies g YarRial & THyT BT ¥9% BRI & (Nandan
Kumar and R.B. Bhagat, 2012) | 39 131 # ienfires faer = SR @ fafa= sifaai, aet
AR &3l H T AT R FaTiRAl 1 N fhar | SR @8R &1 qga! e g wu |
31T faemiaT PV sreiegaelr, IeN &1 BHI IR SARTT FIAERAl H HH U H AN
I T (Archana K Roy and Parveen Nangia, 2005; Roshania et al., 2022) | 7 9T¢ JdoT e
IR ISTHIfTD TRURAT 37 &1F I 18R YaT DI d@TdT o+ dTell faATerh T ge-mil & wJ
H B 3T | ugel Arid Sriefiel §o8 &I JuTdl & 101 SenT # Hfell & w9 # IoNTR
foyerar o, <ifes 9rg & AT UR ged ISHIae a91d 3R faRTe R § Ps arad el &
§2 B ¥ I0] ANIER] H el B4l TS | 39 41 f[I8R & TRR, AP, XA 3R
AIge ¥ T J15RE A el T 91 o= faam 731, fost uara= &1 gerar fiyefr | 16 &
gul #, AN IR HIF—IaeedT Hael FHIRA & BRI FIRI SIHDI BT ISR o
arell I g1 =gt el Bl d8 BR AT 73T o7 | URMAD =R0T § AZATY Fard T8l Hal]
off 3R WM ®U A U+ @l d Rr=eIRal & Fardl off | 7 o aawimsll &
IRUTHRERRY <2 & 3= 21 & famf¥aa i U= wariRudl &1 ¥Ry afgafs garm |

TR U SR S8R & Al RTar 7 g 77 Uah el Haevr & AeH ¥ FuRS! sk
I YT+ BT UaT oI BT T BRAT © | I AR & &3l IR T & 9¥md 1R Jaa=
@ ot gTa TR 1 IpTeT STere 2 |

u‘”}
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I AT

A fSTer f98R & 38 7ll H 9 U © (R |1 1) iR 59 MAfder Sl & uah
el &3 & WU H <@l ST @ | 96T Bl WHIeTd &b 3,501 G fhallHeR & | I8
af¥em # WA, gd § Guld, SR H TuTel 31R IMEr0T # S ¥ o7 8o 2 | g9t /et
& Al gRT R g 3fadral A FresfUd #aH & §if SR H 291679, yd | Bl Sferor |
T Ue af¥ed H R TE kT fORT g © | U8l o M) s €1 Sueire; © o g
®Y 3 G, TE, T NS BT T8 BN BI Sl ¥ | SAfTY Tgt Bl S 89cd 9o & |
Il a1 gui 100—150 T BN © | 2011 B SAIVET & JFAR J8T B Rl
TIIRIRET 44,87,389 ® ST fd@R @& det ST &7 4.31% © | T&T BT ST T+ 1300
fch Ui I fheiIeR & | SH! HIERAT &% 58.62% & Sidich SADT [GIITUTT 926 © |

Eﬁc'l.ll'll" E 56‘3281'30" E
Study Area: Administrative Boundary
Madhubani (Bihar)

2021 N

Bihar

I
26741'30"N
26 -ﬂllﬂ N

26980 N
26°8"0"N

SﬁUtI;(I"E 86"211‘-"3“ "E

R a1 : ey &7 B yINfe A

O EEEEEEEE—————— |
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SRp

STTAIRADTT GICHIV 3 AAT &7 g9 YA IR IR & A1 b AT+ Shlg Bl
At wRa €| o 39 Y & | Al & ge & sidfifed MRl ik wenfa
gRac & Ufireul @ T8 fITeIToT &1 JMaTIHAT & | $9 U &f Sy F=felRad Seeaf &
AT STEI—YaT DI AT BT FHIE BHRAT 8

o  TAIRIAT & UHLIGT AT & VAT & YBR AR ATd T+ BT e+ BT |

o ARl P e Ry 3R S ISHTR & &1 UR 36T & YT BT eI HRAT |
o oI UM 3R ARBKI HRIHHA! & ITed—TdTd UR THTd BT e BT |
ATpST-AIT Ug Ny faferat

g ey ¥ uRaR SeRa urerfie |deror fhar 1 & fORIeT Sew Y & UaN,
NfE e 3R ST ISR & & TR el & YT BT T BT § | Feael frerm #
21 UGS | Bl 640 TaTRIAT A 120 ERT BT 3TfbeT Th fhar AT & | 519 3R BT Ui &1
I B B ol WRIpd ATg D THATHRYT [HAT AT | IHAH & AR IRBRI
BTIHHT B 7T JATATH 3R YT BT 3Tl YaTRIAT & IRIR & Tad] & 1T JaATh
IR TeATdel & qegd | {haT AT T | 3ffbs] &l YaTRid) &1 foiiT IRaT, IR & &7,
R1eT & W IR UFSIET sl I Hbd ! Bl Uhal T T & | AT SRardnell ab
UgTT & foly WRIpd SEAYUl THATHRUT qheilch BT YANT fHAT AT B | 3fidhel Bl
faweryor SPSS AT RR (Amrita Datta, 2016; Roy et al., 2020) @ AgH 9 fhar T R |
AT & g & foly HiRHT qadh-id! Sii— U8 @1 iR TS IRY IR by Y
2 | ArcGIS software I A TR {har AT 8 | 30 eI B SRR BT A & folv
ST 889 2011 & 3Tide! &1 | SuANT far a7 2 |

afRom &k ==t

A : THR, faRiva] siik wwidiar v

HIEHT A WA 5T & HIOR, IR & T T 3R g <t H BT ¥ | mAfAE wRel
HIETOT FYIT H QT W UBR & JdAT Pl ST © | Ugell, AGHT TaTd 781 JariT 31ed
31afy & 978 Het XU WR dled €, 3R RT Xml TR STef alRT 319+ B8R &I 3l ®u |
faRenfid o= < € IR FH—F9R ol I &R Od & | HH var q w9 | feamt
3IR WTER HoTgRl & d9 BIAT & Sl gaTg 3R e dhels & 9y AR o™ & oy 9Rd
D I DY IS § JaTq B © | STafch IR Jard H AT 37U+ o AT Bl 8HLM & o1y
BIS T & 31X FATRIC LI IR RIRT W0 RE & & | I8 UTAT 1T b SAferepier =reiep,
SO, SfaeR 3IR 3171 TRBRI HHARI BRI & AR TR WRT FY A TARIT Bl
2 | BTalfe, I U 7T A AT HeeT I € ATfeh U AR A FHYOT FR b elfeh

ufﬂ
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I 7T &AMl H BH H HH ARIBR I © | FYIT H AETaT & A= TR ¥ A 5y
Y 3Tl BT fATAYUT dRA & 91, I8 IraT 17 2 b f9ER & AR uas+ 7% & 5i&t an]
T [0 ¥ YT (1.9%), T (2.5%), TRTAGR (1.2%) 3R =1 AT (1.4%) H T80 9=
3R B & 3FaRR, Y8 Bl RART g I8cR Ia [R1& ol GIAem & HROT Il B o |
yarRit @ = gars a1 rafdy iy T B B |

I L)
T25MEUE TR I0TE

Migration from Madhubani to other states of India
2021

1
SN

R it R
L

3N

300 150 W 3 (] HHD
I Wi lomcters

o & 2 : wyE e @ o= Isal A yawd

fI8R ¥ YR & S 65.7% JoU ATl & w9 H AT ST © | Yo 3fidel &
I f4Zeryor | U =rerd & b UTIor fIeR 4 90% ¥ 31fere yard) s IR & AR
31 11 H S & folg el g T JadT R @ | SR 4R 3 3TUelThd fe! ave A
HU 1Y fS8R & Yaril 1fedl & foIg Hasy u=iaral I & | faetl, dore iR sk #
fI8R & ol Taril SIHDT BT T Th—aATS AT 2 | 9Rd & Uiedl 11 @ 3R,
HERTSE 3R ToRId difed Tder uw v (R 91 2) | 81 @ aui 4, <ferefl s of
Ayl § |

< THEEEE———— |
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INTERNATIONAL OUT-MIGRATION FROM MADHUBANI, 2021

B Saudi Arab

EUAE

B Nepal
Qatar

B Belrein

B Others

o 9w 3 : A {9 ¥ SRR yaa

Frm—1 Agai 3 yaTidl & UHEIaT e Bl SRl § S8l d9! AT | qres] Harydi &l
ool (26.4%), FBRTS (14.7%),91¥eH ST (12.6%), ORI (7.9%), TR U< (7.3%),
AT (3.9%), BAICH (3.7%), BRATUM (1.2%), ATSIT (1.8%) AR 34 AT (16.5%) H
IR far 737 | T &1 yaTg IR Qe 973 & A1 98 T8 7 iR iyt yard
IRA & IR—af¥aH 3R uf¥ae Wil &) 3R 81 &7 © | fieeh, HeRrg, uoire, gRar 3ik
ORI O T 3 aTRyd! o) AT o T 50% & | 399 g2 @t anfdfer Rerfdr, Siaw
el T, e iR Ty § guR g ¥ |

SIRIET aRT SATGTR GRAH AGGT offh [2vg T | A1 Q@ 17 S @rst <2l o
ST 9S4 & (Frs—2) [y U & §al 3R9 (1.7%), 9% (1.3%), R (0.5%), T894
(0.5%) | I RT Aol ¢ & H YRAR BI FuRT # Ifg g8 © IR gedi o RIef iR gy
# HATISTTS IR AT |

Out-migration from Madhubani to other states in India 2021
30

25

20

Emigrants in %
=
wv

%am4mmwﬁﬁﬂ%a=ﬁﬁw
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TaNT ® W1 te

AegaI fTlT AT | ¥R 7, OTH @19 IR 3R 4 HY ITcddr & HRUT 1w
TR, 91 & BRI JhAM, 3ieiie e 3 Fder &1 w1 e & | 39 e
ST | YT FeAdT ® b yardt s1ffies =1 & AR a1 f9gR & arex Y afafafdat § o4
S fozarct 8 | Tafl 9Rd & fafi=T wre”i # garll 99 g ©, ifd S1fSieier varsd aaerd!
e, [Py wu 9 715 feell 3R §a |98 H © | 591 WeRI & ol I8 71 S &R & gROM
& A1 UST 81T © Sl I STaAR] 31R ISR & AT 920 & YT AER 3R T 3MMd e
@ ®U H BM B © | I8 [AReIvor fhar T b Fgaeil | Ualrde R dlel g wd A
ISR @ a1 3R I fR1efT Bl 37repien & fofg B & | THI0T JarRiT ir a1 df FReR o 241
foren! fRrer #fge | &4 off (s | 3) 7 1o &l HfY 3 e 3iR ool oI JeRy
qAT ORI, USTE AR BRITUM S 15T H BRE b AoIGRI H RIFIART $R 31 | Sdfh
Jea 1 H 31281 UM B dTel IR e ok Ta-iia! ureasmAl § et dnT a1 ar
ST IR TSI UeT § A &3f H el MY, Sidid 48R & 18R 9 A1, Hicd
3R dferTg SIRT Sferfl ke & 1ol # =rel 7Y | I8 ) urdn 731 fob Jardl &Ry H g
A Bact GO HRIT A BId & Sif Hars & d1e Wreifies e (16.8%), fachiad & (16.4%),
TRID &3 (15.5%) H Helid 81 I & | Sod R0 (18.7%) & oY U &+ areli H dlg
gRad= &1 fhar a7 | I 9 B W TSN ABRAT (3.1%) H T & HROT I B
HITR & TR | =Tet MU | (RS 61 4) Tl & TR BIFETRI @ &3 F9aT B G
2, STgl 39 fRETe! ATgR (15.9%) SNfAat &, $9a a1 Aol & # fFafid a1 / Ja=rir (9.
1%) A 2| STH A AUaTd ARG (3.1%), dArdsi=e e # fFafia
AT/ IITART (4.1%), HASTHD BT (3.1%), MR B AT (1.8%) & | TaA Hae e
q AT el € afcd iR & TP &7 W TN &3 3§ O & w9 § BRI Bl P o
IRacH I Al T ® | T8 FiRIPT =y I 0T Bl 778 2 b srefegaren & &= & iR
I MF Hrfeiiet varT urfie erF | WIfie &= (50%), Wefid e | fgdae e
(40%) 3R WrAAE &3 I JARD & (10%) & a9 qof fbar 17| fgds e & 9=
rIfiies AT Il & H Fael @ ol dig URads &of el fhaT 10T |

Education level of Emigrants, 2021
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fAf =1 TR roTsn ® U

fIeR # v &= ¥ {32y WU A goul &l € gevg © | 9 STRasl § I ddd 22%
Al STRETATS < &1 Heal | a1 fhar | fadrs & qre /9d & Wi 3Tfeie qelra gail |
10% ¥ PH ITRETAT Dacl URIR & 23 B Y ¥ [I8R A qreR yard (b | TR A gou] &
U & BIROT AlZAT3i Pl & YRR & GRIAT & wU H AT 3R el DI @I
B DI STHETRAT el | Srfereier Afgersll o e dI Ui &3l f[aRyedx Wdl d
TN & | BTifds, U ARl H I9a] IRIER! 799 Q! 18 © | JaTal & forg &/ &
IR AR Y | ARPBR 71 Bl & Rl A4fIsy 1 Aer =l & forg shall & FHfor
3R U & U+l & Ursy fu™ & foly "5t Sitas gRaTel” Skl Aearaiell uRare 1 %
BT | AR (FRTAT MY I FrEier AR TR rfarfrae) e ar o asal
3R ATeTal & 0T S QfFTeh ASTaR] BT BT UG RS U bl I+l H 7S Bl 3 |
STSITAT 3R SRl BI A & YRV ITHU gATET AHISTh GRefl oI UrSige,
AT A7 FAfA~ ARG A IS8T O Ugd HH 8 TS | 1eF &, iardl et sk
gfardl gf= | e @ S 7 grier aRaRT o W gefad fean &, [ Sea R an
I TR WA I Uga- H qreIall &7 AT SRAT ISl & | 1 91 el & A1 3
|1 PRSP YaTRIAT BT ATHTISTS GRET T B H [d%el 8 € | Ardeii~ep [davor Jore,
HARATT AR AT GRET TSI ST graTe DRI Dl Ao HRT I qIal Yard &
T8 IR HEYUl UM TS HHAl © | IAAS] OiRil aTel a@¥Tel gl dd ugd 3
ATl 3R JaT TSl TR BT BT 4151 HH BF BT IS B |

Emigrants Engaged in Different Sectors 2021
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[RI SR e

S 37T H ATl H BRI & YIS FAeToT & MR IR JaTRyAf & [eriRept iR erfra
Ut &1 feeiyor =1 T T BT 17 2 | @RGSR GIAensii, HH TR AR
3IR 1 SMTURT & J4Td ¥ B8R & IR 9T H J3F BRIGe Pl TR B & o7 AR
T & | Agal | 9RA § BN AR e dal AR A<= § g @l qul 4 A
3R Il Sl YR & TaTd Q@ BT el © | ORI Jar SRR GReH Fgarl
GRT fhT ST 2 ST JeIf¥es SR AT i s1f¥eT & WU H HoIgRI 31k Bee SHDl & B
H B B ¢ | el IR 48 o ee’l ¥ Al ¥ 3Afdd ARl BT 4R 978l HaTE e
I, ISR & 3Fa¥R AR JgaR Sita- Rerfaal s e grr Hanford 811 & | 9Ra &
gleroft ITSAT S TARTHT, Beied IR TR H Taa qalidd & H Al 18+ arel
BE! 3R ITTHRT gRT fhar ST 2 | UoTe SR sRarom A+l s &1 feami ik
WTER AGIGRI & ®U ¥ JATH NI B @ Sil Y Wi AR AT ghrgal H HH B Ahd
2 | IR 57 & MR Ja 709 7 | AT SR STt Siae 2Rarel Sl TR Usd 39
&3 | IR B A H At I8 € | 9a & 39 R WagH #, Al o uRarR 3iR
AMEINTS dIsT & A1 Bl (AT ST & 3R I JRR URAR & JRIAT & WU H HRIFR
HATTT TS B |

< g
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ST & Uiy Ara @ g ffe Seedl o gfend T gY 99a 1A dTdt A B @ 7 |
anffer famr &1 3R dadr 9§ S¥gg aaa Tfefiel favg & TAed 27 31U SueTel A &
YATHRIT AR STANT FR AFd AAEH & [adbd & Ofd F9d © iR 0 391 H Il

STERAT & UMD Td TS G A SIFPRI AT BT 18 & | I8 SR 8 b SIifdhep]

o1 3o, AATSTTRERT T2 fRremfac) & ez &l ATIh 3 95 TATE |

O Bra H ST gl Afids fhdi—a—fadl Seed @ gfit ' ved R S O iR
ST T ST T &7F SIRTOMT O &1 AN o7 | IR, AT I H SAET & PR,
TR TAT 3= fAGROT T 31egg qeAqui, AR va TR fageivor & R w fhar S
ST B, IR AT DI FHYOT HfshdT DI U AT BT WHY J&H IR 59 SHifdhd! (Demography)
BT AT SV TN B | AR Siifebab! H Sifdes Tt ua IRTierd faaRor &7 37 avd & |

& TRTqet! (Keywords) :  STERET, STI{dba], IERIHROT, ST, ORI fageryor

aRerg

ATE 3METS] BT STHIfhdI fea fIey $U 9§ HR Td 8, faavor iR Agyul
3ffmel & Hed H fhar Srar 8, S S ¥ OS2 | SFael & Ugil gd ufdar ar
T BRA 8, SU SIfbdrd Ay B8l STl & | 2011 & ST & IR, Ydi
TR AT ATERT TR URYE Bl Hel STTAEIT 1,26,158 © | [S19H 67,861 o AT
58,297 AT & | AR TRURYE 16.38 a7 fhallicy &=hel TR 22,224 [ far &
121 fava & | folmgura @t a1 o a1 T8t forar 7 902 B A7 981 39 &3 T folguTd 859
2| MY HoCH H 0—6 3MY I BT Gl TIRIEAT 16,870 &, Sl DI Bl ST BT 13.7%
HRTTER] T & | FGATRIS TR D 1 B Al el STTAEIT | ¥ 33,745 HIAIR & 3R
Y 92,413 IR—BHIR g BT ST & | HIfTBRI TR URYE &3 H HERIT & 84.91%
g | RTTH Jow 88.13% TAT ARATY 81.18 UL € | TUHIT—gfg T &I 910 B AT AATfA®
SDHII—gf T 197181 B 419l 56.4% &I, T8I 1991—01 B dI<I 30% V&T T AfH SqeTer
3ffdel & ITAR 2001—11 & 919 TYUHII—J(G I 25.3% Tl DI T8 |

*  fRrarh fawe1, 9" 81 (UGC-NET), iid—faMiT, §lud.alers], ger fawafderas
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MerHT BT ST
AIERI TR IRYE & SHIh® R He & ANfeld [Aei ol &7 JHE Ied I8 & (&

SHIfh®d] @ T MU BT d88 GedIdT I AIIT & A1 U [aarviig e Fepy
CTATE R T W T BT & | YR HEIIT D1 &I Ie [=feTRad g:—

1.

2.

TR TR &5 H IUTE] AT-d GATIH! Bl FHETT BT,

AIRTERT TR &3 H SAEIT gig & HROT, JH1d TAT (R0 BT et A1, AR

3. AIfIER TR &3 H SHifhdId gch & IAd Use] DI 981 of Tadl W AT H1,
freetfia ARl @1 Ygam &R, arvve BRISIE Pl Feral ol dfl |dq gd
FATIR a4 Bq deg FeiiRa & |

IRBT

1. AIERY TR &3 el ol TRIY 3 € URq AR & &3 UTAIOT BI+ b HIROT 3747
I ST IR AT & e I @ Rerfd SRavR € |

2. dTg USuUl GAGIH H AMTER] TR O/ JHR Y W R Siids © ar I drel
T H I8 ANgS] Bl dve 119 da- H deildl 81 Ahdl & |

3. I A, AR SIvigR, Ble—as ST &l AwRIU=T Ud |ara 9 ISR
g BIREI & |

4. WIIERI TR &3 & gfaftsd Amfas Rieror SRl § Jore=rge Rier Jear &1 &
frerT &1 # U gRad 9T 2 |

fafrd=

ol 1 wieell 1 31U WH—HR BT GHbTH IR UgAT B by ARV [ORAT ISl o |
S T—d1 2q Af—d3 U Agayel o & | S Se—u3 & 3 | f fafer
A T AT T TR B —

1.

3.

gdl =Rl 57T d f98R 1 & {1 IRPRY 3R IR—ERGRT ARl A 9
fgd affdret &7 |AUBYT Ud faweiyor |

fafay wfec, eg—u=i, AdeTo—RUIE, 3MeRg TG HAdhalHl BT T8 JeTTT B
JAiTID UBR & 3fihel B U Ud fageiyor |

[RGB A & AT\ I ST DHII Teh & UAD Yl Bl ird |
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I & BT faa=or

AIRERT TR URYE AR A—HT BT eI &3 © | I8 [d8R & qdT TR [57el & foret
TRATTI AITERY BT &7 7, ST 379+ 19 H YfgTRids qeim fSier & Jee S1ara) aTell 85 ¢ |
39 &1 BT Hifareiiel aT 9T # gied) © | $9d ANNfeTd fASee BT 91d BN df 26°39° ST
31T iR 84°55' YT TR TR fAReId & | 9 &3 BT & Ahel 16.38 T fhaAlicR §; $9
% IR H AR, TRBICAT 3R Iihed] IES; SerT H Hledl 3R [UuRT DIST IRds; Yd |
JUlell 3R sXRfg TS Tor ufl¥em 3 foRar iR uediedrel TS faRerd & | I8l
MMABIRD U A 22,224 & (A B & AR SMETET 2011 D STV & JJATR, 1,26,158
fth 8, foTH 67,861 JOF oI 58,297 Afall & | AIfENI TR URYE & 38 arsi ¥
i 2 |

SEIHIUT DI geTal o7 & forg, faER Famsa 7 25 fadwR, 2020 &1 we<) fawrT fawmT
(UDD) & URITa HI AR < < | 31d AR TR 7 & w4 # siaw # € | Rrawr e
fORIR @R 46 aTS! (08 TS BT fARIR) B AT AT & | 7T YRIAAT & MR R AfTER

TR i § 28 Yo 9™, 98 AIfdER) 9ex UGS 17, SoiRdl U&s & 07 Il
IR TREE & 04 T T AfeAferd faar 77 € |

“$E *-,, ol %) AifagR 7R AT
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anfife g

Py

S fS7et & AN &1 T a7 & 31 ATSiifdet ge Ard 1 2 | guf it off gdf =waror
Tl @ BN sreiegaren & FRIFT =l & | @rad, 18 iR aTd a1fe tel # 318 S
qTell T H¥el & | T 93 Fdal & | Ridxem a1, 5 gg1 78® & WU 3 SIET S
2, 599 f7el &l ITR—uf¥e™ 9§ Sfv—d &1 IR F UR F<l 8 | 39 7ol & SR & (o8
THET, STl T ST UTer 1T H &1 9T &7 Joiqd el & | RO i & 9 R & w9 H
ST STl 8, S g 3fed SuST ol & | Udied aul & R g9 § AT S gl H STel
RS @ 91 el 8, R Faet d el SIS S 8 | A4 & <férr § g e w9
god] Ndilell GMHC 8 Sl A1l & oY SUGh 718l &, offdhT 3Teel IUST acll © | SIA—HahT Bl
HHe 3IR fAf= Sfiaerels B, S— g, SiT, 941, T afe |

AIFTERT TR URYE &3 TIHT—e 9T quid: el 814 & BRI I8l WR HY A AT HH
HT B & | F-T & RGN SIfdaR JaT, ATISTd 9 Ia™Tiid &5 3 B $ed & |
IR B BB HAG TG B AN Y IONR T SNAST I & v T8f R AT
TH—FSTER, Feoll, Hed, HEdR b1 3MME F YT OTRT B & |

S

gdf TFRer R7et # B1E TRyl @R ag a1 fafmfor wer T2 € | gufere sart @ fog
SISl WA € | <iel BT 1T, Sl Ugel WIRd &1 Y4 ST off; 3d FHG 81 1T & |
I BT 10T 70t # BE Hecd BT THHE I & Riifd I8 T STed & © | Al
HRE AR, Grilell 3R afbar 4 Rerd €; Afasr) @i et 9 8 3R g deferd
TR TG FHI— TR AT TR FT 81 & 2 |

AR TR TRYS & # 7 fIHTT BT IR WG § | g TRBR GIRT 1995 H A
I @1 Aecardiel AT g Bl g | f[aeg 9 7 AITERI 2R Ud SHS IR D
&3 & ARIEie g BT St H 7o SeTa B dreral Bl SUgh 914 8 A fadrd
AT 2 19 BRIS U &) AT Dl |

ST STRTOMET RUTE, 2011 & AFAR, HIfTERY TR URYS &5 03 T Aecayvl avaii &
fRmToT % Q1T HEgu YT Il § — T, S[E Ud Rl A |

I MR W=
EIRCES RIS

TSP AT
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AN WER # SIS BT U GG Acdd 8, Sl 39 MU & Y e} Sired]
g1 IS SR 17 (NH=17) 9 9@ fdedt fIeR & o’ & 9 s W
gfad o=t 1 AIfER I IoRt—28  (NH—28) ERT JO0hRyR, s 3iR
FToHIg oI WERT W T G & | AIRTERI SR JIRerdT I T 48 fHaarier & @ R &,
gAY I 86 fheiMIcy, BURT ¥ 116 fhaliier, UeT ¥ 160 fhalRier, TREYR A 203
eIy, Hholdre | 345 fhaliiey, JMTOTHTE | 235 fhaHier, d@Ts e A 473
foeirieR e G & | Afhar 160 99 TS AN AEX & g A T 8.4 fhalriex
B X W T ER g 6 uRaes i (feasmRras) grr darfod a/f @
[II—ATT 51 9 FaTd ) FRafid iRt R Suaed &, S AIfER &I T & T
NEURECICCI RS

G

HITERT 28R BT 7UT Veld I o | TSI IR A9 1911 ¥ §AT AT 3R A1 qIgE™
AIRTERY Vold A © | 39 WA BT Fgade ¥ $Hd1g 72 AR (236 WIT) & qAT WchH!
DI H@IT—05 8 | I8 U ‘U’ IS Neld WA &, Sl |1 3mgfies gfaemaii | gafoord & 3ikk
3Te6] TRE 3§ X1 AT | I8 Y4 Hed Nold & H FHRigR fEdior &l s e © ofR
39 39 Ao & 999 @R Il § ¥ UH Bl AT © | I fefleTd e HAR
Tt & TR, a9 2018 H S 2641 AT AT oI IR TSR 2019 H YI—HeT Nold B
Y TCIE Afed ¥ 100 TRAT BI AT H FHY [l B o1y [ I 2397 1 e o |
U4 HeJ ¥ BIOIYR & AR SIS SATHRI IToie HAR - IR fb R < 4 ol 49
GER B3 dTel I 10 T H I8 9F I R € | Xl #31 YR el §IRT HETeHT ey &
15041 SR & JTAR TR g faoell H @6 3IR 8Rd WM &l b1 & forg IR 9Rd &
o 25 YT TRAT T e H 54 AT A fhar T g |

AT IR WR AIRERI &1 BISIYR, YT, dlaidal, fQeel, Jd98, URdaR, RIS,
AR, BIYR, TATEIC!, STH, JEHGTEIG, aXell, TATeTe], JOIFhRYR, STIYR, GRHIT oI
STERI 9 Sire arelt frafid ¢ € |

ATHTTSTD TR FRT

ey ey
AfTER TR uRve &5 gdi grarer fter &1 frer g € | e # wareer et &
TORY & UF TG Bafag & | FTT & 30 WReg dgl & Jhlael T8l & TR by TS
IIEAT 8| 2011 B STIVMT & AR, AR TR URYE &5 H WRey AR b
ffaRad 8-
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arefl g&am — 01
Aifoel TR IRYe 83 7 @ 44 sres
@R Hef¥d sidbs Dl DI GE& IUdeT 4 DI G&AT
IRt (YA 9 317) 01 100
SIERIED 2 | .
@R g 2 |
IRAR BT g o4 |
A Ve AT ST D& 0T E—
HIged TR 0T E—
eRRIT 3yaTet / fafdrearer 01 25
AT B 06 50
T /S AT & Waerd eRaret | e | e
Uy AT oL —
Tq b Bl HAT 10T —

AT —TaT SO gRAaT (2011)
NI ERSIEIY

fI8R BT AR TR QU H T FATH © | 2011 & SIRTUHT & AJAR 61.80% &, Sil [
IS AIEARAT X 72.9% W HTh! HF © | 981 &A AT IRIRYT FSTaT & HeRAT &% D1 a1
Tl 55.79% © I AITERT TR URYS &3 &1 FIERAT &R 84.91% © | FoT9H JoF ARl &
88.13% AT AT HATERTT &R 81.18% & 31X il Tdh AR 37T 6.95% BT & |

arefl 9=ar — 02
Aifeer TR uRYe &89 © GreRdl <X &l IR el t9d fagR @ ge-iaas faaxor
q
5 IEEN gdf =wgRor Aifaet TR uRug

HERAT &% 61.80% 55.79% 84.91%
oY WERdT T 71.02% 65.34% 88.13%
AT WERAT &% 51.5% 45.12% 81.18%
3R 19.7% 20.22% 6.95%

Al —STelT SIFRTOET gReeT (2011)

H‘a
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ST BT THIR
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2011 & STV & TR, AITERT TR YRYS &3 BT 3MaTal 1,26,158 Afh © | §AH JOH
3TTaTE] 67,861 <RI AR SATETET 58,297 € | S &3 H SFRI(eIc ST BT STIRIRAT 7373

gfh AT YA ST DT ST 333 fth AT © | STRIReT 89cd 7702 Af<h
gfel a3 fheliex & | 2011 & STV & JTHAR, 2001 & A H 4.7% (25.3%) ST
gfg R PH ol e T € |

EO I STAAAT PR I HfI faavor Fr=iferad a—

arefl 9&r — 03

Aifaer TR 4Ry g7 4 g4fid weifeala faaver vd fagayor

Scd @Y faaxo 2001 @ IATAR 2011 @ IATAR 3fg /s
ST 1,00,683 AT 1,26,158 <afdT 25,475 T i
T ST 54,261 67,861 13,600 gl
AT ST 46,422 58,207 11,875 &
ST g &) 30% 25.3% 4.7% BT
ST g 7,249 MG Ul 0 B4 | 7,702 e ufer avf fBA1. | 453 <afe wf aof oA,
GENE 139 T fareniier 1638 a7 fheidiey | 248 T foheiiiey Ifg
fofemegaTa 856 859 3 gfg
fRrgy fefmguma 912 837 75 gIferdT IR BOTR BTN
HIERd 78% 84.91% 6.91% gla
AIERAT & RIS 12.6% 6.95% 591 &
el IRIR B FE& 15,275 22,224 6,949 R Ify

AT —STAT STRTOTT Rt (2001—2011)
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ST i

faTe 2011 & SRTOTT & TR, AIfGERT R URYE 61 Sl 1,26,158 &Th @ |
SO ST IfE TR 25.3% 2: T8 1991 W 2001 B 1T 30% STAHEAT gfg T T DI
TEE

[T BB STRIUFT & YBIRIG Albs] & AR, AR TR URYE &I SHAT Ud
DI ST g & Ferfad 2 ;

ARl W& -— 04
ARl TR IRYT 3 TTEERT T4 YD ST Jfg—ax
B G el YHIRa a9 [CEREC] SADI ST
favelyor (3fs /zm)
01 1901 13730 | e
02 1911 14876 8.4%
03 1921 13828 7% B
04 1931 17545 26.9%
05 1941 20717 18.1%
06 1951 24489 18.2%
07 1961 32620 33.2%
08 1971 37032 13.5%
09 1981 57911 56.4%
10 1991 77432 33.7%
11 2001 100683 30%
12 2011 126158 25.3%

AT —STAT STRTOTT GReehT (2011)
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ST BT fqa=oT
Ty 2011 B SIRTUAT & AR, ATBRI TR URYE & H a1 IR SRl FHferiad ¢ -

ARl WA :— 05

mfaerdt TR uRg &) seRiET faawor
9. 9. 9. il
01 2181 11 2648 21 2909 31 5101
02 4026 12 3959 22 3279 32 4308
03 3316 13 2497 23 3174 33 1887
04 4430 14 6291 24 2038 34 2412
05 2169 15 3251 25 2971 35 2782
06 1963 16 2244 26 5355 36 2091
07 3213 17 3884 27 4613 37 4238
08 2348 18 5346 28 2932 38 4437
09 1407 19 2703 29 3282 Total 126158
10 4759 20 1726 30 3983

AT —STelT ST gRAehT (2011)

CERIRCAREE]]
AIRENT TR URYS &3 @1 Bl 22.75% ST 430 AR © d8] 04% AART HHET

P TR € 3R T SATST STEEAT 73.25% T IR—BTATR 8 | 2011 B ST-HTOT &
AR, AITERI TR URYE &3 &I FHATRId FRET i @ -

O EEEEEEE———— |
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arefl g :— 06
At TR aRye &1 Faaiye \x=-r
faawor gl ST oy SAE&T | Afgdr SH&n
....... 28,669 <faxd 25,256 3,413
et fex 1,268 1,156 112
EALISER] 1,553 1,371 182
(Main Workers)
RS ST 1,395 1,065 330
3= BIFR 24,453 21,664 2,789
------- 5,076 Afad 3,693 1,383
RCINER 296 202 94
EARISEE] 628 492 136
(Marginal Workers)
TRl ST 473 235 238
I BIHIR 3,679 2,764 915
S I
------- 92,413 Afa 2,764 53,501
Non-Workers)

AId — TSTlT SIRTOTT GRhT HIRTRT, 2011

BTHIR] Y AT :-
2011 & STAUMT & AFAR, AMTBRI TR URYE H BERTRI Bl HRT {+=1fehd & —
arofl §&ar — 07
Aifae) TR uRYg &9 § SRl &) G0
fqa=or BRI B G&=T
H BIAITR (Main Workers) 28,669 Afdd
22.75% J¥Y—25,256  HiBell—3,413
HHId TR (Marginal Workers) 5,076 &fdd
04% Joy—3693 HAfdel—1,383
TR—BITR (Non-Workers) 92,413 fad
73.25% JoY¥—38,912  AZT—53,501

I —STelT STIEToET giReeT (2011)
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f=pd 7g =i

SR 3Tl B [ATeITUT IURIT I HET Sl AhdT & b AN TR &5 & STTae Ifg
DI FRIFT SRAT BT | ST ST gig &R (2001—11) 25.3% & | TEH PRI 73.25%
3NBI Sreve € | TRy erraeads amfiies aret 9 &fR fasrg 71fey e /b e € |
AR TR &3 & IR—BTTRI BT ISHTR Gl TfETT & B ISR & AN JIRd
FRAT BT | AIRTERT TR &3 H Uguor &7 RIS @ g e fog ki o
SRTEI AFD & AFHY DI I 81 | VAT AR 814 & |© &1 a7 § Aifcreny wrew
faeell AIUST BT IR 119 daR § daldl 81 9l § | AR TR &= # fafecas! 3 dw
Tq ferfdheaa I GIAemy, SRi—adl, Sida—ddeid! TARTRITEAT DI IGIHT ST |

AriENe & g SIUTER &A1 BT | S9d SHUTER 9 §B 88 dd AoNTR For dl
HITET ©; I81 BIB! 81 ab IguoT W1 PRI 8rf 7o weR &3 & uare vomel! i g5e
grfl | d5 ug A et @1 g =1e] e Brm, Rrad 6 &3 @ fhari @ o | gfg
BT | G81 /ISR ol A JarT 1 Sl | TR Je1eAT el daid favafderery § |+
YR B S, e, |féfhde T ISRIRS BRI FaTford B M| forad
Wﬁ—ﬁwwmlgﬂﬁﬁﬁ?fﬁﬁﬁ{@?ﬁﬁﬁ'm (M—S—College)ﬁgbf
JeeIcR RIeT & FABRR, JRIDIard, e e & f$UT I HigE ¢ |

AT &3 | T BT TSI WR TR AR W1 8T i a8i | dwa Y 7Y
R3] T 3TUeTTPHT I HH Bl © | o7 b & & Faardl ol Bl BIobl Jhar Bl
AT AT ISAT & |

Hol FHATHR e wY 3 AINTERT TR YRYE &5 & ST GBI glg—ax AIferd T
AR SReDIT I B! fGaRONY TT Usel A 4wy 2 ok aul 4§ d A1 e &1
SIHGR B DI AR &, T [HA! BT R TAT HFFIR AIGRI DI ISR BT
RIS &1 Fehell & | Al & ASATHRI A W e TbR & oI q urer, Rferst g
HRITT 3N 31T ARSI I & w9 H AoHTR JRId 1 Favd 2 |

= @
o TrEAT AR, AL ; (2017), STTEEAT e, HATUN Ufeeterd, 8 faeet

o Gl (ITRIIUS b fdeafdeney)(2017), felared, STRIEUS Ieh fazdfdeney,

Beg T, ATl —263139
e ST, YA ; (2017), SRR A, THERT HDTH, TREYR
o s, 9, (2018), AR 9ad ufedTare, JIRT
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¢ Mittal Rakhi; (2018) : Vikas Publishing House, Noida (UP)
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AETeT 02 TWIE MBI B AFTAAT A FSIHEDT
PRSP & Y 3uaPt ulaay &1 favevun

QAT STHR*

Email: dinanaththakur008 @gmail.com

R

TR WY UUA H ESIREN el & avi—1 WER) YN EIRENT TR R @ i ST @1
3T WA | T UIF BT = Ia Il TR ST 3R I SR & 1 el T gt
ST AT WSS 02 SUUE 3l Bl FERIAT H BOIRERT TRITH & Y STIRT UfiRey &1
freetyor 31T B | $9 31T B GRT vl & forq fgciiaes ifdreT Aial ol WeRT foram 3 2 | rer
B PIRMSHH 3T T Aid & W 02 SUUT 3fdhel & ARIH | Hedge Fv fhar T
21 S9H 1991, 2001, 2011 B STTARIH Y JAhel Bl HERT forar AT 2 |

T & HH H I8 T AT [ SET gl IR A IUANT H ol WY © | g & H
1991—2011 TH & ATl H TR SR # 1.7 Ufererad S/dfds 2001—2011 & SR 6.03 wferera
gfg @1 19912011 & 9= qA 7.73 TG P SR iy < TE | AT IfE D
ROTAERRY T&f 1 M3 SUART A e R Id (5.21 Uforer), =4 (0.9 uforera), i s
(38.09 Tfcrerd), eft 4 (14.82 Ufcrer), B YA (19.91 Uflrera), aTaE /30t (2.84 Ufierd), Tt
BT A (1.61 Ufrera), goR 4 (8.75 Ufererd) 3R A (2.33 uferera) y<Rid grar 2 |

T ARTae! (Keywords) : SRR i, TIRIDBRYL, Y SUART, YA ARV, TR AT, SUUE

IR= (Introduction)

A STANT URTHY 37R IERIBRYT H BT TERT Hae B | TSHRT & Alferd deal H 9A
SUIRT AEYUT I R © | T8 BRI Dl ATARD T0U AR Gpicl BT T2 aTel] Favelr
2| U8 THY B WY YR b (b 3R YR Bl W1 ST & | TR & 3N [ &
TR Ud el ARA & gda™ H uRae 3R FaR Aedd Bl NG 2 Sil TER) Bl Y,
Sfea &R fafder A SUART eraven & WEIHR dRal § | (MEET 1989, Yo 5-6)

SHITY A SUANT AT, STTHA IR IS DT U1 w1 1 START H A @ A1
Td ST AT fITR0T BT TUMHD JUl H AT BRAT © |

IAT ST BSIRIGNT AMHETIS AP Jgvs (§eR) & soiRan TR 9 4 9ff
SUANT UfRey &l fageryor & & | R4 e8! fawrd 30 aul 7 gu i &= 3 9gara &1
ST ST 5 | Stio So =RY (1997 = 37U YR "R PRI &1 FHRAT” H 2ER Bl GRHMTeT

*  AFM SR, S, e T, AT A faRafdenerd, sREN, SRS

O EEEEE———— |
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DI A Bl § T fhar g —
i, 3NUaTR® — e SUART # AfFAfrd &= BT Infie fhar ST § |

ii. PHRED — I8 AR & © S I8 &3 BT HAT¢ YSTH Bl © | AT & BRI
3R IR @RAT BIT & | Sie— e, w1a, &Y, iieifire oes sanfa |

iii. U — I UTEIRRoT gIRT SRI3d e 3l 3fd raT 2 |

A SYANT 2Tea dhael g%l & Fag H 8 781 afod YA & SUANT I HefSd F) Gl b
3T BT 2 | I8 A & ol gl &1 ufaffee avg ar Ioh 8 =81 afew a8 Hufa
Tq @I & wU § AT W BT © | 2eN Y SuANT weNl i & =i M B
DS DI qAAT &, FTABT AT Tag a¥ie | [IH BIar & | = Y IuIRT § |aiferd
HIAT H BN BT &1 ST BT © |

HAB S (1967, Jo— 292—301) 7 YA ISUANT HT Hae A FAT & STAN H TR 2 |

RIH BT TS &9l T IolTaT SIaT 2 |

IR A ST MfA ST & HRE & ToII Yo e 2 Sl RITATE UTEImRoT & JredH
H e & & S A B SUANT Bl SR BT © | SI— b a¥f fehHlo 28wl &3 # A
R IR 3fIR @rell Y T ST ST © | 218 &l | 5il 3R |rdsif+e A url S
2| i 4f % AT & e &R aforiaes gfrseT™ 8iiR ST & enfiet axd §, Siafh
ATdSIE H URaed, ARG, SIdTe, SO FeIH iR G1fHd W= &I ATHe BT
ST 2 | 8™ {1 SUIRT UiRey I 1R < =R0T & ATIH | T fhaT ST 8—

(@) aIRATAT aROT| (@) YUOT=ROT | (W) BRI oROT | (H) HeFTh =R |

=

TRETed avoy || YA WO ey BIATGAT AR

s |

— L L B R

= | 1 A ST AT UihaT BT asfad Atsa (1971)

Hﬁ}
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URETE =ROT Bl e -1 TR0 BT Sl & Sl i M & FRifora e & forg
der fufRa favar Srar 2 | 39 =1 § <1 1 ufw a¥ @) Safdy eTch B | $9H Ad abF g
ST & AT WA= H 9 SUIRT & TATIHAT BT 3MMhel- Fa¥ Ygel fhar SIrdT © | 1T
& $9% SYART ¥ HIfdd A®! BT FIiRer ATeTd vd JoIeid A A fhar S € |
qRATE TR HaH AgdYol A ST & Rifch Ig 7 dael (haradd IR0 & R 37
qrell ARSI Bl Tl § afew wfasy # uRad+ gt aRRefrl & e warie @t
OIS @ |

"GO TROT H Y SUANT HeIT YTl DI RN qTax feharfad al S arell Aro1 i
arufer gRomal @1 Afqsgarell @1 STl € | I8 SR & URE Wl gHS Bl I3 HRar 2 |
P d1g fharadd TR B JdeIRd oI 3T & Sil I8 W Bl & fdb AISTT BT
RO AHRIHD & AT THRIHD | A1 8 97 SUINT & GROTH BT T B 2 |

IER I | BIC MHR AT TRIT IRAAT 1T 8 | 1901 B SHNRIS ST AGfedm &
AR — TRUTIDT &3, BT &5, TRUTfIHT & arex @l Rerd Rifder arg &= aen
5000 & 37feeh STERT ITelT ¥R e &3 59 3iaid AMAT 8T 2 |

2001 I ST & AR B DI YRATT {71+ & —

(@) dI I &I TRUIADI, HEUICIHT, BIa-l drs AT ACIhIssS TRAT AT wefud
&l |

(@) SR BH | HH 5000 B |

(M) B Y TR BF F B 75 T GG BTt H Hel 8 |

(8) SITREAT B 400 Afat gfcrart faed | &9 2 |

AR SETOET fI@T @ STTAR 5000 W 7S STAAEIT dTel AfIART BT Hedl (STS)
AT 10,000 X 3FfEH STHHAEIT qTel TR DI AR BHET STl & |

qIfeTdT G&T 1 : 919 SfeEarT &1 AT

syofy STAAET
1 1 Ig 9 37
2 50,000 ¥ 99,999
3 20,000 ¥ 49,999
4 10,000 & 19,999
5 5000 H 9999
6 5000 & HH

Hd — 3Ro Hio fyardl, y—34

p ETTENEEEE—————
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I &
BRI Hodlo (AaR) ETNIETT Tl &7 T e & & JI=ria enfiier giar & | gl

UGUS H EOTNIGNT VR UTfordT Rerd § | T8l So BISHNTIR YHUSH &l JRINNG BrIfer W
Rerd 2|

TRUTTHT TR &1 YUTTell SIRIART # 1885 So ¥ YA gg, AT &1 1886 S0 H
ORI IRUI TR &1 ATIAT BS | 2017 3o H 390 TR 9 & w9 ¥ AfRgfad far
AT | I8 EOTRIETT RTel &7 e 97 e & | T8 MR ST faRT & avf—1 2re”) §
et BraT 2 | O a¥ S9! muAT g8 off [anTae S Iy ffesr emadl gRT wRd |
AT T ol Y TATI=T BT =AY o |

BOIRIANT TR 7779 & & g3 Jd $T [IKIR 85'71'76.826" Jd A 23'59'36.162" So b
2 | gl TR BT 3Terei AR 23°5710.27" Fo | 24'2'18.106" So TAT Y faRaR
85'19'18.098" Ud ¥ 8524'8436" Jd TP © | SHBT fel eIAbBcl 4387 i fdHlo & | SHDI
AR gd & A2, AR, RiEr, SERR, ke § 99R1g, e, Hadl, TR,
UeATaed, ATTSIET, So H Hesa, HRIad, IR, TaLIET 3R To H TN 3R @URATAT Tdh

Arge) BT 7T BT B |

2011 @1 SIRIVAT & AR FOINIEGRT ARUTCIDT H 32 are eMAT o, ST 2017—18 H
TR & MG BT 8 9gdhx 36 dTS 8l 1Y, RTHH FaR TRITE & 3Mh11—2, HSghal,
s, Aaelel, BITael—2, STeRT, AR, AF—2, ARG, SR, HEA—2, Narell (Yac]
T & 379N, RRAI—2 3R MR WA & | SONERT TR ¥ & r=eid fa=mer s
favafaercry, IRg BRI AfSPH Biciot, 05 FSIU Piciot dem Ads! fAemead Rerd B |

L .

CHRILOCK HAZARIBAGH {(SADAR
HAZARIBAGH DISTRICT @ SN BLOGICHATARIBAGH (IADAR) ‘ﬁﬁ

o
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AMADT [T 2 : FANIERT TR 1 &3 & F a1 T9 &a%d

(@ e vT whrera )
a1 Fo | UM &A i fPflo | uftrera o
01 ITTeYS), ASsshdl, ARH Algedr, HIaa€—2 | 1.804888 4.11
02 IATHIE Bicl=l, Md1—2, Hes bl 1.918049 4.32
03 BlIaag—2, SR, JRT 3T, T a1 0.5211832 | 1.06
04 IqTSIET, diausl—2, e, dga od ax 4.5363241 10.34
05 AR, Rias siar, dAgrer, siafea sidal-i| 1.552205 3.52
06 TR Hidl=, Aeardl siw, Al &<, 9o UId | 1.2467996 | 2.84
07 Jeardl dt® 0.352299 0.80
08 Heard) AT, GRS 3T, SIE™T A, 919 dld 1.336787 3.04
09 SIERT 32, BIRT dld, ORgd TR, JZAT crall 25127769 | 5.72
10 IR 3T, AT IKII, 83 <Iell, {ZAT ST 1.71999 3.92
11 AITIGYS, BT, aael TR, HiRfeq Siar 1.105254 2.51
12 [T DI, ATHAG 1.164945 2.65
13 BIRE DI, AdsrFic w@a a9 1.534171 3.49
14 dr<T, 9Tax 0.199778 0.45
15 Tqrel Trelt 0.473291 1.07
16 ga #feR 3ie, @Eem s 0.294145 0.67
17 3o+ (133) 0.385054 0.87
18 &, se-N—2, arsRie=n, arfia 0.347857 0.79
19 =g oRar 0.189569 0.43
20 Rragd, sia 0.270205 0.61
21 3TH—2 0.682234 1.55
22 Rragd, e, AH-i—2 1.056609 2.40
23 HegdEmy, {wgdl, Racard R 2.945701 6.71
24 eld RIF, HeHT—2, NdTell, & a1, ABER WM | 2.726375 6.21
25 HFERCIel, HaHT 1.19367 272

Jp HETTEEEEEN————
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26 HGHT IS To—142, TR 3 0.475301 1.08
27 M=, GEReledl T 0.413261 0.94
28 HIHEISR, PRSI U 0.105616 0.24
29 g9 TR, 8R TR 0.303306 0.69
30 g HiqR 0.246206 0.56
31 ATl erar, Razaria, iRaar Argcedrn, @M= A 0.169712 0.38
32 RiR®r1, sflTTR, geEd TR 0.485268 1.10
33 THIYR, H&, qEiSE, A |, IzEad TR 4.3621961 9.92
34 gg® 3 1.394716 3.17
35 BYgw il 9141 920 0.961216 2.19
36 i), yarrg @ld |, AE—1, gaxrg 9T 3.663837 8.35
A | ——— 100

AT— A 02 IUTE ICT, 2021 TAT e gRT gRSHA

2T"200E EFITI0E

HAZARIBAG CITY
% | CORPORATION WARD BOUNDARY MAP "@‘ -

:

FiEr

1 as o 1Km
Source: Mararibap Mumcipal Corporanion —t
A3eE ]
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IR

9 U BT ol 32 F=iferRad & —

o TRITBRY IR YA SYANT & 19 Hae BT T T |

o I 02 IUUE MBSl Bl AT ¥ WS/ TOARIEGN TR 7 & 1 IuarT
Uiy T faersor axT 2 |

fafera=:

S AT BT He e aH FHI ¥ WER / FOIRERT TR & YA SUANT Ufiey Bl

TAT T & FORa# a9 1991, 2001 ¥ 2011 & SR STHA®AT URAAT BT TH1T UST & | 39

ST gfg R TEInRoT & A1 gU UREGd BT el WA ¢ | 3 e & g
B AR H ST fAaRT, are AT, euie ik SUUE 3ifdhsT I © |

3 3ifas! Bl U iR @ Al & = drferast & fazama a7 8—
AT T 3 @ wesl i SuA @ Weftd fgdiae sffwsi a1 fJavo

BOINIENT TR e grd
1 SITefie G&IT UHh45d15, THh45618 . YR FdeTor faumT
ST1453112 HI9 — 1:50,000
) Hearge oo HIRMTH AT TR
Hefe T 02 Iuus (Schihub.copernicus.eu)
5 | 1991, 2001 3R 2011 BT TTARADI FTlT STATOTET GRAahT,
4 CISEGICIIBICE] ESINCINEGEUERGEE

T -— eNeeft gRT Hebford

SWRIFT dTfeTdl H W BT © b crareiic |=ar uhasd15, Th45d18, SH45S112, AT
1:50,000 & 3MTelTdh H AT 02 AATST & ARIH W TARIGNT AR 717149 & YfH ITIRT BT
AFRE TAR 65T 71 2 | T81 & A SUANT URReY BT Iq W@Rad 1991, 2001—2011 &
ST B 1 TR Y & 3R TR ReiRd ardt 2 |

INeTefe

AT BT AT TRIBROT BT T & | TR DY Siaee # g 77 A gfg 8k 7RI &) s
#H gl TRIBROT HEAT © | FYAT I A B JJAR— TTHI0T &3 A ST BT 28Rl H

§p SENTEEE———— |
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I 3R Gl 3Mfes fham # e M1 &1 RIS HEadl & | aRdd § TN STaaET

# JATUIRIP i TRIGRT & | I8 gieg [B faRiy <o 3 e =nfev | S— areas &3

#1991, 2001, T4 2011 H ST 74T |

Sttoco fearert 5 TRI®ROT BT TRWIRT F=a gY i faziar 9ae =-

() Dol SRR BT TR WAl H 8 & U Dl TRIDROT BT ST 2 |

(@) RIS UfhaAT BT A TR &3 7 ot S H gfig 9 R |

(M) TR B R Y aead FREd G5 A H ol AT § 9 ARG aRaAr § 81
Tl STAAEAT B SR W © | (TR 30, R399, o — 170)

I &F H a3 TP & SR G H A gfg <@ 17 e aRomHwy

TR Sl | A gfg g8 © [ & Aedd 9 saNEnT TR e &3
ST i 31R 2EXIpRT Bl ferrar 1T 2—

AT W&AT 4 @ TOARET TR M 4 S9aer gfg (1991-2011)

G 1991 2001 2011

%ol STHo HioSlo UHES 202345 270664 290098
IERT STt 104245 144020 171822
TR ST (gfoera #) 51.50 53.20 59.23

AN -— fSTell SIorET gRdept (2001—2011)

SWRIGT dIfeldl | I BIaT ® fh 19912011 T & (Gl & SR FORERT TRTH
SR <A T A gleg BAT | 1991—2011 B SR TRIY STAARAT H gheg &R 1.7 TRIRI <&,
ST 5 2001—2011 & QR 6.03 TR oY 3FIT HET ST Tl & b 1991—2011 & SR 7.
73 UITRIT &1 ST ¥ gl QW TS | SR H I8 I IR A & |

AMABT [T 5 : TARENT TR 9 § @ ST g <% (1991-2011)

EL o (yfrera o) et (ufoera #)
1991—2001 33.8 38.2
2001—2011 7.18 19.30

Ard : el ST YR, 1991—2011

H’E
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B 1991—2001

" 2001—2011

Ard : fSTelT SO gRIeT, 1991—2011
9@ 4 P SeaEn gig ) (Ffiea §)

SURTER TCThT I IYE BIAT & fob ¥ 1991—2011 B QIRT STRIRAT Jheg R BRI H 12.12
gfererd @l I8 | ga- ST AAT # gy b1 BRT AR A § R, ISR, W@,
AT AR grATaT laamsi &1 FRAR (AP 891 2 | 1992 H SSIRIANT 28 &rF # fa-ran
9T fawdfdernerd &1 T 4 3= el 3 9 Sawr b1 FRAR THAEEE 83T, Sl
ST & 0T H Agcdqu] AR F149TE |

TATTPT FEAT 6 : e TG gfg TR BT HaR (1991-2011)
qy e s (yfera ®) e (yferera)

1991 51.50 —
2001 53.20 1.70
2011 59.23 6.03

e ST gfg <)

60

58
56
54
52
50
48
46

1991 2001 2011 .
B IR ST HICINCI ﬁ

g - 7ol SEn gRaeT (2001—2011)

R der 5 : wed SdEn gfg

p SHETTENEEEEN————
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SURTET TSI ¥ T BIAT & 1 a¥ 1991 —2011 B 20 NI & IIARTA H BOIRENT TR
FRTH &3 H ST BT STElel AR T (10T BT 8 Sl &3 & [ SUANT 9Ty & forg
fwm aRRefRl Ue1 1 & | a<iAr aRged H suRiaT TR i e PR fawaRa e
SRS © | <A 99 H WER H AR A &7 f[adbr FROR garm & |

TOARIINT TR 7™ & 9{fA SuahT ufiasy (2021):

TORIANT TR 7 & Y7 SUANT Uy &1 A1 Hiesdl 02 IUUE AHRH & Aeq 9
foram 7T 2 | 39 Haed aSe, foraaT Refieq@r 10 o, Tof UIUTET 45 RIS & |

BT [T 7 : TARERT TR 79 & Y SUIhT SwE Bfd @t faewar

. . . . el I
"9 | HISD quihHIg dS RSiregz= Yot | Roireers Tt
ATelT—0.45—0.52
JHfesrar B—0.51—0.60 45 o
SIEEI 10 H, R 16 faq | dpraRfAHEa
02 TTA—0.63—0.69
3TaRIT—0.97—0.90

I : 02 WS bl gRT AT / AIATEE
JURTGRT fIRTARAT & SR TR SARIGN TR 979 &3 & 4H SUANT Uy bl RIS

AR ATYedIR & qregd 3 A1Tdg [haT T 2 |

AMIST FET 8 : TARIENT TR ™ &1 {fA ST ufosy (2021)

A SUART T T aabd (@ feHiio) aa%d (Ffaera A)
el BT eI 2.31 528
G 042 0.95
fa &= 16.71 38.09
gell g 6.50 14.82
EISK Gl 257 5.86
P 9 8.74 19.91
GIGIEVAIG] 1.25 2.84
W BT HaM 0.51 1.61
R g 3.84 8.75
ash 162 233
B 4387 100

FId : HiFd 02 SUUE AThsl gRT ATA6g

Hﬁ
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BN TR &1 A Sy gfawu (2021)

EEEGIE
NIGICVACIS

211 I S
—

fofia e
TS BT wId

12 14 16 18

m T G(Em‘ ﬁsﬁ’ro) 0
I : WA 02 SYUE IMbsl gRT ATAEE
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GUIDELINES FOR SUBMISSION OF PAPER

Manuscript Submission

Manuscript should be submitted to Dr. M. K. Sinha, General Secretary, the Association
of Geographers, Bihar and Jharkhand (AGBJ), Department of Geography, Patna
University, Patna. The Contributors have to submit both the hard copy of the
manuscript and the soft copy on the email: agbj2003@gmail.com.

General Guidelines

1.

The manuscripts must be typed in double-space on one side of the page and in
MS Word.

Author(s) shall have to give a declaration that the paper has not been sent
elsewhere for publication nor published in any journal, and shall wait till
elsewhere for publication nor published in any journals, and shall wait till the
final reply from the Editor-in-Chief, whether accepted or rejected.

The full length of the paper should normally not exceed 5000 words. However,
special papers as like presidential address, foundation day lecture, awarded
papers and papers of reputed scholars will have no such restriction.

Each research paper must be accompanied by a short abstract of 150-200 words,
and five key words.

Each paper must have a title page, with full title of the paper.

The name of author/authors, designation, address including e-mail and
institutional affiliation should be given in a separate page.

The Universal Reference pattern, preferring Chicago style of reference, as stated
below, 1s to be followed:

Author’s last name, First name, Year, Book title, No. of edition, Publisher, Place,
PP.

Reference in the text citation should always be in bracket, for example (Singh,
1984). It indicates the last name of the author and year of publication. The list of
reference given at the end of the research paper would provide further details to
the readers of the specific research paper.

All references should be listed alphabetically by the author(s) at the end of the
text of the paper.
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An examples is given below:

a.

Hartshorne, Richards. (1950), ‘The Functional Approach in Political
Geography’. Annals, Association of American Geographers. Vol-40. pp. 95-
130.

Honey, R. (1981), ‘ Alternative Approaches to Local Government Change’ in
A.D. Burnett and P.J. Taylor (eds) Political Studies from Spatial
Perspectives. New York: Wiley. pp. 37-50.

Kare, U.et al (2016), ‘Urban Sprawl: A Temporal Study of the impact of the
IT parks in Pune using Remote Sensing’. Transactions (Journal of the
Institute of Indian Geographers). Vol. 38. No.1. pp. 25-38.

Patel, S.B. and Singh, S.B. (2016), ‘Changing course of river Ganga and its
impact on human settlement between Mirzapur and Saidpur’, The
Geographer. Vol. 63, No.1. pp. 36-43.

Taylor, Peter j. (1985), Political Geography: World economy, nation-state
and locality, London: Longman. pp. 45-49.

10. Tables and Figures/Maps shall be numbered as Table-1, Table-2 and likewise
Figure-1, Figure-2, in the text, and be put at the appropriate place of explanation
and discussion.

11.  Any word (typical) used in the text must be in italics, and be defined in the same
page of the text at the end, where it is used.

Plagiarism Policy

All the submitted manuscripts for publication are checked for plagiarism after
submission and before starting review. The Editorial Board will judge any case of
plagiarism on its limits. If more than 10% plagiarism is detected by the editorial board
members, reviewers or Editors-in-Chief, in any stage of the articles process-before or
after acceptance, during editing or even at the proof stage, the article(s) will be
summarily rejected.
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Regd. No. 1318/2010-11 Under Societies Registration Act-21, 1860

The Association of Geographers, Bihar & Jharkhand publishes every year
‘Geopgraphical Perspective’-A Peer Reviewed Research Journal of the Association.
The papers presented for publication are selected by the editorial board. Preference is given
to the papers presented at the Annual Conference of the Association of Geographers, Bihar &
Jharkhand. Besides the presented papers, Presidential Address, Memorial Lecture,
Foundation Day Lecture, Popular Article, Young Geographer Award, Emerging Geogrpaher
Award winning paper and invited papers are also published in the Journal. Selection of papers
under the above heads is made objectively.

Members may send matters for news column. Books for the purpose of review must be

submitted in two copies. Your comments and suggestions are solicited for the purpose of
publication.

All correspondence should be addressed to :— The General Secretary, The Association
of Geographers, Bihar and Jharkhand, Department of Geography, Patna University, Patna-
800 005, Bihar, India or email to - aghj2003 @gmail.com
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