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 ColumnEditial ?
Dear Fellow Readers

rd It gives me immense pleasure in presenting the 23  volume of ‘Geographical 

Perspective’ before you at the time of the Annual Conference of the Association of 

Geographers, Bihar and Jharkhand at V.K.S. University, Ara, Bihar. This annual 

bilingual peer reviewed journal has established its credibility across the country. The 

members of the Editorial Board have been very careful in selecting the research papers 

for publication. We take the scholarly views of external reviewers on each submitted 

paper. Thereafter, only those papers are selected for publication who are cleared by the 

reviewers and also carry original thought and views of the research paper writer.

 This is the year of ‘Azadi ka Amrit Mahotsav’ where research and innovations 

are emphasized as priority area of campus activities. Altogether 16 research papers 

including 2 papers in Hindi script are published in this issue of the journal. Published 

research papers cover new frontiers of research in geography where inter-disciplinary 

approach, environmental issues, population related issues, displacement of persons, 

land use changes etc have received space in the journal. The quality and originality of 

published papers fulfill the research and innovation objective of the “Azadi ka Amrit 

Mahotsav”.

 I hope that the readers will appreciate our academic efforts. At the same time, 

constructive and positive criticism will always be welcome. If needed, due space will 

be given to such constructive and critical remarks in the selection of research papers in 

the next issue of the journal.

 At the end, I wish to seize this opportunity to express my sincere thanks to the 

members of Advisory Board, Editorial Board and external reviewers for their warm 

and holistic support in the completion and publication of this volume of the journal. 

(Rash Bihari Pd. Singh)

Editor-in-Chief
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MIGRATION FROM JHARKHAND AND 
ITS CONTEMPORARY ISSUES

S K Sharma*
Email: sks101.principal@gmail.com

* Prof (Dr.) S. K. Sharma is Pro-Vice Chancellor, R.C. University, Garhwa, Jharkhand. He presented this paper 
as a presidential address in AGBJ conference, 2022 at V.K.S. University, Ara, Bihar.

 Introduction 

Human migration is the movement of people from one place to another with intentions of 
settling, permanently or temporarily, at a new location (geographic region). The movement 
often occurs over long distances and from one country to another (external migration), but 
internal migration (within country) is also very common. Indeed, this is the dominant form of 
human migration globally. Migration is often associated with better human capital at both 
individual and household levels, and with better access to migration networks, facilitating a 
possible second move. Age is also important for both working and non-working migration. 
People may migrate as individuals, in family units or in large groups. Migration, has a special 
significance in population analysis. It is the most volatile component of the population growth 
and sensitive to economic, political and cultural factors at the national and international level. 

The Constitution of India guarantees freedom of movement for all citizens. The foundational 
principles of free migration are enriched in clauses (d) and (e) of Article 19(1) of the 
Constitution, which guarantee all citizens the right to move freely throughout the territory of 

ABSTRACT

Migra�on is the movement of a person or a group of persons from one place to another place. It may 

be permanent or temporary. It may also be local, regional, na�onal and interna�onal levels. So far as 

the migra�on of people from Jharkhand state is concerned, it is principally local, regional and na�onal 

levels. Contrast to out-migra�on, Jharkhand itself has received large scale migra�on from outsides, 

declining local/primi�ve tribal popula�on to only about 27 percent out of the total popula�on of the 

state. Migra�on from Jharkhand is principally form rural areas. They have le� the state to seek work in 

different parts of the country. The gravity of the migra�on and related issues were exposed when 

about 10 lakh migrant labourers returned to Jharkhand due to Covid-19 panademic between March 

2020 to October 2020. Although Covid-19 effect is almost over, but the return of such labourers, 

par�cularly unskilled labourers to outsided work place are not taking place encouragingly. Hence, 

providing them job has become a big challenge for the state government. It is also interes�ng to note 

that females had out numbered males and job opportuni�es to largely unskilled female labour force 

was a bigger challenge than simply crea�ng gender bias free job opportuni�es. 

Keywords : Migra�on, Unemployment, Covid-19, Pandemic.
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India, and reside and settle in any part of the territory of India. Article 15 prohibits 
discrimination on the basis of place of birth, while Article 16 guarantees equality of 
opportunity for all citizens in matters of public employment, and in particular prohibits the 
denial of access to public employment on the grounds of place of birth or residence. 

Migration of labour is an important factor affecting the course of socio-economic development 
in India. Data from the National Sample Survey (NSS) (2007-08) reveals that about 28.3% of 
the workforce in India are migrants. Migrants fuel the Indian economy by carrying human 
capital to regions where it is needed, and enabling the acquisition of new skills and a better 
standard of living. Rural-urban migration has also historically played a significant, if not 
primary, role in the urbanization process. At the same time, the economic, social and political 
marginalization of these migrant workers has been an area of concern. 

Data source, Methodology and Approach

The author has used both primary and secondary data. Primary data is collected by interacting 
with such migrants (55 respondants) who had returned back to Jharkhand during the covid-19 
period. Again self-help group workers were also interacted, who had worked with migrants, to 
know the mindset and migrants’ reaction over the immediate support given to them. Secondary 
data were collected principally form the census records of Jharkhand 2011. Some data were 
also collected from the office of National Sample Survey and State Livelihood Promotion 
Society (JSLPS). The basic objective of the collection of these data was to process them 
statistically and cartographically in such a way that the history and present status of migrants 
could be known holistically. The analysed data will help in creating job opportunities and 
promoting skillness not only among the returned migrants but also create such an environment 
where further migration from Jharkhand is practically discoursed. 

Rural migrants belonging to tribal groups need empirical approach so far as studying their 
attitude, immediate need, welfare and  development programmes and readings to work with 
non-tribal persons. This is how the Covid-19 impact may give a new insight over the causes, 
censequences and planning needs of migrants in new situation.  

Historical perspective of migration in Jharkhand 

Topographically, the state of Jharkhand is a land locked territory. It came into existence on 15th 
November, 2000 and presently there are 24 districts in the state. It is mostly covered by forests, 
known as Chhotanagpur plateau and is rich in mineral resources such as coal, mica, iron, 
bauxite, uranium and copper etc. Contemporary patterns of migration are not merely a result of 
modernization but have long been a central feature of life within the subcontinent. Migration 
from Jharkhand to other states is no exception. Indeed, De Haan (2002) has argued that circular 
out-migration from Bihar, the state from which Jharkhand seceded in November 2000, is at 
least a hundred years old. In the late 1800s, West Bengal, the Andaman and Nicobar Islands, 
Assam, Bhutan and even Burma attracted migrants from Jharkhand. These 'aboriginal', 'tribal' 
or 'jungli' hill people of Chotanagpur were preferred in railways and road-building projects, 
and specially in tea plantations, where they were considered 'more industrious and tractable’ 
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than other workers. By 1895, at least 50 percent of workers in Assamese tea plantations came 
from Chotanagpur. Weiner estimates that by 1921 nearly a million tribals, one third of 
Chotanagpur's tribal population, has emigrated. With the saturation of tea plantation labour, 
many of the offsprings of Assam and Bhutan migrants went to the new brick kilns of West 
Bengal, Uttar Pradesh and Bihar. They joined a stream of seasonal migrants from across the 
Indian landscape in search of work. Although it is difficult to estimate Jharkhand's annual 
migration, sauttal the figure is at least several hundred thousands. Mainly the Munda, Oraon, 
Maheli, Badaik and Lohra, classified by the government as either Scheduled Tribe (ST) or 
Scheduled Caste (ST), used to migrate overwhelmingly. 

Demographic Profile and Migration Status of Jharkhand 

As per the census of 2011, the proportion of rural population of Jharkhand is 76% out of which 
31% are in the age group of 20-39 years whereas, 16.3% are in the age group of 40-59 years. 
Thus, more than 47% of rural population fall in age group of working population. The 
estimates on internal migration suggest that 43.6% of rural males migrate from rural areas to 
urban areas in Jharkhand. The proportion of rural to urban migration is 12.1%. It is also 
noticeable that 15.6 % migration of rural males is due to employment- related reasons. The 
number of migrants is reported as 96,59,702 persons on 01-03-2011. This records an increase 
from the previous number of 74,28,159 persons for 01-03-2001. Jharkhand data is updated by 
decadal averaging 85,43,930 person from Mar, 2001 to 03-01-2011, with 2 observations. The 
data reached an all-time high of 96,59,702 persons in 01-03-2011 and a record low of 
74,28,159 persons on 01-03-2001  (See Fig. 1). 
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Figure 1 gives an impression about the nature of internal migration and migration by regions. 
These two tendencies of migration have also affected rural-urban composition and age-group 
composition of rural and urban populations.

March 1, 2001

YEARS

Persons

March 1, 2011

Figure 1 : Number of Migrants in Jharkhand from 2001 to 2011.



Contemporary Causes of Migration 

Recent studies in Jharkhand, with the support of International Labour Organization, found that 
changing agricultural practices have also aggravated distress migration. People are forced to 
migrate as there is only single cropping in agriculture and there is no work for about half the 
year. The size of landholdings per household too has decreased over generations, and in some 
districts like Palamau, it is less than one hectare. Upland cultivation of nitrogen fixing pulses 
like kurthi, gundli, sargujja, madua, which required less water and no fertilizers, is also 
vanishing. 

The study also found that tribal society is female dominant and many women migrate alone 
with brokers without any safeguards or information about the work and wages. Even when 
they go with their family, they are low paid, as compared to men. For instance, in the brick kilns 
in Mandar block, Ranchi district, women are paid Rs 85 per day and men Rs 200 per day for the 
same work. Very few tribal migrants knows about minimum wages, they are entitled to get. 
They never negotiate with the employer. The women mostly work as domestic workers in 
nearby cities, but do not like to reveal this in their village fearing stigmatization, as trafficking 
of girls and women for domestic work and then exploitation is a common phenomenon. 

Due to increasing urbanization, forest cover is vanishing, affecting the lives of tribal 
communities. The Santhal, Munda, Ho, Oraon, Kharia and other tribal communities living 
here have for long been dependent on forest and its produces for their livelihood. Urbanization 

Source : Census of India, Jharkhand, 2011

Figure 2 : A demographic profile of rural economy of Jharkhand
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and the resultant deforestation have robbed them of their self-sustenance sources such as 
firewood and food sources. Landless labourers are the worst affected who have no livelihood 
options in non-agricultural periods and are forced to migrate. Sometimes the families migrate 
together and the children accompany them, spending their time at worksites where they are 
neglected, and are often subjected to exploitation. They usually work in brick kilns or as 
agricultural labourers in Bihar. 

Development policies have also played a part in the dietary transition. The 1990s saw major 
reforms in the public distribution system and these communities gained access to rice and 
wheat. This gradually altered their food habits. The new generation has got used to eating rice, 
while consumption of traditional foods has come down. Further, the government distributes 
paddy and wheat seeds, which are water intensive, and this has changed traditional cultivation 
practices. But rains have become erratic; 2015 was a drought year and this has increased 
widespread migration. Traditional water harvesting structures like small check dams, which 
used to tap and store rain, are gradually disappearing or are built without proper survey of the 
area and requirement. Government initiatives to provide irrigation facilities are being carried 
out in a non-integrated manner. For instance, there are cases where wells have been built in one 
village under the Mahatma Gandhi National Rural Employment Guarantee Act (MGNREGA), 
but the pumps to draw the water for irrigation are installed in another village. 

Promotion of utilization of Jharkhand's natural resources like coal and mica has not taken off 
yet due to resistance of tribal community to part with their land for industrial establishment. 
Maoist insurgency infestation is also a huge deterrent. 

There is paucity of skilled workers and technical training institutions. Rearing cattle is an 
important source of livelihood, but there are no government schemes to support poultry and 
goat rearing. For instance, the National Rural Livelihood Mission is providing broiler grade 
hens to women Self Help Groups (SHGs), but training on immunization and feeding 
recommendations are not provided. The non-integrated approach of government programmes 
seems to be the key cause for the negligible impact of otherwise well-intended schemes. It is 
evident that planning is done without a participatory approach and without an understanding of 
community needs and existing community resources. For instance, there is now a provision for 
providing eggs in the mid-day scheme in government schools across the state, but there is a 
lack of vision in terms of linking the purchase of eggs with poultry reared by local SHGs. 
Multi-cropping needs to be promoted so that farming can be sustained throughout the year. 
Currently, less than 10% of total cropped area in the state is irrigated. This can be increased to 
25-30 % through various methods like integrating digging of wells with pump set distribution. 

Migration cannot be curbed totally, as seeking a better life is a right of all, but there is an urgent 
need to make migration safe. The state government has made provisions for registration at the 
panchayat office, under the Interstate Migrant Workmen Act, 1979, which provides insurance 
coverage of Rs 150,000 in the event of an accident or death at the workplace. However, the 
potential migrants are largely unaware of this provision. Increasing utilization of abundant 
natural resources through the promotion of industries can be a key strategy to curb distress 
migration. 
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Return of migrants during Covid-19 

About 10 lakh migrant labourers have returned to Jharkhand between March, 2020 and 
October, 2020 and the state government took steps to resolve their salary-related problems and 
other issues. Giridih district saw the return of the highest number of migrants at 1.58 lakh. With 
large scale inflow of migrant workers in wake of lockdown or restriction imposed by many 
states in the country, Jharkhand is in for double challenge-providing livelihood to the returnees 
and protecting villages from Covid spread. In a bid to provide livelihood to the migrant 
workers according to their choice, state rural development department has started a survey 
through Jharkhand State Livelihood Promotion Society (JSLPS) like the skill mapping drive. 
Jharkhand Government has launched the Mission Saksham app for skill mapping of migrant 
workers. They have been placed in 49 categories under 14 sectors, with most workers engaged 
in construction. District collectors in district such as Bokaro have created online databases of 
migrant workers with their contact details, which have been shared with business 
establishments and industries in the area, in hopes of these establishments hiring the workers. 

However, skill mapping will not be enough for Jharkhand's 5.5 lakh migrant worker returnees, 
for two reasons: 

1.  Unemployment rate in the state is already high for its resident worker: Jharkhand's 
unemployment rate was 7.5% in 2017-18 against the national average of 6%. 

2.  The pandemic has created a demand for new set of skills, such as online education 
platforms, virtual consultations, home delivery of goods and services, etc. Thus, there is a 
need to ramp up efforts for skill development in line with the current demand, and skill-
mapping databases can serve as a promising starting point to gauge gaps in skillsets. 

The State rural work department is also working to engage people in MGNREGA works. State 
urban development department is expecting large number of people would also get jobs under 
Mukhyamantri Shramik (Shahri Rozgar Manjuri for Kamgar) Yojana (MSY), a 100-day job 
guarantee scheme for urban unskilled workers. 

Migrants have desire to stay back in the state and help make it a manufacturing hub, replicating 
the success of various hubs across the country where they had been working for many years. So 
Govt. is giving a lot of employment to the migrants who have returned in sectors like textiles, 
footwear, food processing and electronic manufacturing as these are sectors where we would 
like our labour and our skilled manpower who have come back from the western and southern 
region to stay and contribute. Migrants were initially given job cards to help them find 
employment under NREGA while a separate monitoring cell was set up to find out how many 
of the returned migrants had been given jobs in one day. 

Most of the migrants who have returned to the state are unskilled. But there are many among 
migrants who have returned from cities like Mumbai and Surat who are skilled having worked 
in different trades like hotel business, factories, etc. So a skill mapping was done to find out the 
trade they had been working in before integrating them into the skill development mission. The 
selected people are being provided adequate training in tie-up with banks. The unskilled 
migrants who have opted not to work in other states are also being offered a chance to get 
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trained in various vocations. Skilled workers who do not want to migrate again will be given 
priority in employment particularly in the new projects where Jharkhand hopes to see new 
investment inflow over the next three to five years as per Govt. 

The state government is however continuing to work on a three-pronged strategy-focus on 
rural employment, skill development mission and creating employment, skill development 
mission and creating employment opportunities in the new manufacturing units coming up 
even as its grapples with the sensitive issue of making wages more attractive to prevent talent 
outflow. A major challenge in the implementation of the scheme is that while jobs are available 
and more will be created soon, the wage rate in Jharkhand is low compared to those in many 
cities like Mumbai, Delhi, Surat etc. The difference is over Rs. 300 per day in many. 

Conclusion 

It has been observed that the newly created state of Jharkhand is very prone to all types of 
problems related to migration. So far as the inter-district migration is concerned, all the 
districts are more or less affected by migration and interestingly females out number the males. 
So far as the number of migrants is concerned the districts like Dhanbad and East Singhbhum 
are able to attract more people from other districts and thus are gaining population. On the 
contrary, industrially backward districts like Gumla, Dumka, and Palamu are the major losers. 
Regarding male migration only three districts viz. Dhanbad, Ranchi and West Singhbhum are 
able to catch hold of their male population from migrating to other districts. In case of female 
migration Ranchi, Dhanbad and West Singhbhum are the major gainers. It has been found that 
86 percent of the total inter district migrants are from rural origins. Interestingly West 
Singhbhum, East Singbhum and Ranchi are the districts that attract people from urban centres 
of other districts. Census data suggest that inter-state migration has been on the rise and 
migration has also been more feminised, primarily due to marriage- migration. 

Studies based on alternative sources such as the National Sample Survey show that temporary 
and seasonal migration for employment purposes is seven times larger than permanent and 
semi- permanent migration. Temporary and seasonal migration is a poverty-alleviation 
strategy used mainly by the poor and lower socioeconomic segments of the Indian population, 
in contrast to permanent and semi- permanent migrants who are drawn from more affluent 
segments of the community. As there is a large number of migrants who maintain links with 
their birthplaces and who also return and circulate to and from these places of origin, the 
contribution of migration to the urbanisation and redistribution of the population remains 
much lower than the historical experience of western countries and of countries in Asia at 
similar levels of development. The impact of migration on the development of India has been 
positive, but there is no effective policy support to migration, in general and seasonal migration 
in particular.
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Introduction

Crop diversification is an opposite concept of crop specialization. It means the farmers try to 
grow numerous crops in their land in an agricultural year. On the other hand, crop 
diversification means competition among various crops grown in a particular area. It also 
means raising a variety of crops involving its intensity amongst field crops in an arable land. It 
is an indicator of multiplication of crops which obviously indicates the status of agriculture. 
The magnitude of crop diversification is largely based on the physiographic, climatic, socio-
economic conditions and technological development in a region. Crops are diversified in the 
field due to erratic nature of rainfall and insufficient irrigation. Farmers grow many crops in 
order to sustain the agriculture. Crop diversification is generally viewed as a shift from 
traditionally grown less remunerative crops to more remunerative crops e.g. growing of rice in 
high water table areas replacing oilseeds, pulses and cotton with the advent of modern 
agricultural technology especially during the period of green revolution because rice give 

ABSTRACT

The concept of crop diversifica�on is opposite to crop specializa�on or concentra�on.  It means 

compe��on among various crops grown in a par�cular area. It also means raising a variety of crops 

involving its intensity amongst field crops in an arable land. It is an indicator of mul�plica�on of crops 

which obviously shows the awareness and agricultural development. The magnitude of crop 

diversifica�on is largely based on the physiographic, clima�c, socio-economic condi�ons and 

technological development in a region. Crops are diversified in the field due to erra�c nature of 

rainfall and insufficient irriga�on. Farmers grow many crops in order to sustain the agriculture. Crop 

diversifica�on is generally viewed as a shi� from tradi�onally grown less remunera�ve crops to more 

remunera�ve crops e.g. growing of rice in high water table areas replacing oilseeds, pulses and co�on 

with the advent of modern agricultural technology especially a�er green revolu�on because rice 

gives maximum economic returns. Government policies, market, infrastructure, price, a�tudes of 

farmers and transport facili�es are also responsible for crop diversifica�on. Several techniques have 

been developed by different geographers for measuring crop diversifica�on. In this study however, 

the methods proposed by Bha�a and Jasbir Singh have been applied for the delinea�on of crop 

diversifica�on regions in Saharsa district. It is based on secondary sources of data for the year 2017-18 

obtained from the department of agriculture and sta�s�cs. 

Keywords: Crop diversifica�on index, Cropping pa�ern, Flood plains.

A GEOGRAPHICAL ANALYSIS OF CROP 
DIVERSIFICATION IN SAHARSA 

DISTRICT OF BIHAR
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maximum economic returns. Government policies, market, infrastructure, price, attitudes of 
farmers and transport facilities etc. are also responsible for crop diversification. Crop 
diversification also takes place in the areas having distinct soil problems. Crop diversification 
also gives more employment opportunities for small farmers as well as for agricultural 
labourers throughout the year. It is however an outcome of the interactive effect of many 
factors. In general, higher the development of agricultural technology, lesser the degree of crop 
diversification while lower the levels of agricultural technology higher the degree of crop 
diversification. Socio-economic conditions are also important factors affecting crop 
diversification and such as the rich farmers prepare to specialise crop in our agricultural 
enterprise while the poor and marginal farmers are generally more interested in the crop 
diversification. Competition in market has also its influence on the crop diversification in a 
region. It depends upon the interests of the farmers and the facilities available to them on the 
basis of which they take decision of going on for multi crops or mono crop.

Siddiqui, Akhtar and Ahmad (2014) have examined the variations in cropping pattern using 
Bhatia's method of crop concentration. The physical and socio-economic aspects largely 
determine the agricultural pattern in which terrain, temperature, moisture and pedological 
conditions are the predominant factors. Khan and Khan (2015) measured the carrying capacity 
of agricultural land in relation to population pressure and tried to find out the present and future 
surplus or deficit of population food balance. Manjhi (2016) has explained the contribution of 
agricultural diversification to the regional development of Arwal district in Bihar. Rasmhi and 
Kumar (2019) highlighted the problems of agriculture in the flood prone areas of Bihar with 
special reference to Kosi flood plain. They also described the potentials of agricultural 
development in the flood problematic area of north Bihar.

Thus, the study of spatial patterns of crop diversification is of vital importance and 
indispensable to know the preference of crops by the farmer. Recently, agricultural 
diversification is almost a normal feature of stable agriculture and progressive farm 
management in most of the agricultural parts of a region. The main advantage of crop 
diversification includes a correlation between the relative areal strength of the crops grown in a 
region. Several techniques have been adopted by the geographers for measuring the crop 
diversification.  

In a region, farmer grows many crops. In some plots, he/she may grow wheat and in some 
others, barley, gram, potatoes, and pulses; in summer and rainy season he/she could grow 
maize, sugarcane, millets and pulses. Only in areas where adequate rainfall are available, 
farmers practice monoculture while in other areas, a variety of crops are grown. In fact, those 
farmers who are of average means generally practice crop diversification.

Objectives of the Study

The main objectives of the present study include;

(i) To examine the pattern of crop diversification in the study area.

(ii)� To analyse the impact of crop diversification on the agricultural status of the concerned 
area.

(iii) To suggest some measures for improving the status of agriculture in the area. 
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Study Area
stSaharsa is one of the important districts of Bihar and ranks 31  with respect to its geographical 

area. It is located between 25°35' to 26°28' North latitudes and 86°18' to 86°51' East longitudes   
2occupying an area of 1,687 km  (Fig. 1). It has a flat alluvial plain and forms a part of the Kosi 

river basin. This makes the land very fertile. However, frequent changes in the courses of the 
river cause soil erosion. Flooding is a major reason for the poor connectivity of the area. It is 
comprised of 10 Community Development Blocks. A large population of Saharsa district 
(about 84 % of the total population) depends on agriculture as the area has vast tract of 
agricultural land (about 69 per cent). But, the agricultural productivity of the area is much 
lower than the other agricultural areas of Bihar. Poverty, illiteracy, lack of agricultural facilities 
are some of the basic reasons which should be investigated further to find the drawback so that 
measures could be taken up to improve the status of agriculture in the area.

Figure - 1 : Study Area
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Sources of Data and Methodology 

The present work is mainly based on secondary sources of data which have been collected 
from various offices like Department of Statistics, Saharsa district, 2018, Economic Survey 
2016, Directorate of Statistics and Evaluation, Government of Bihar and annual reports, 
Government of Bihar. Maps published from District Planning Map of Saharasa, NATMO, Salt 
Lake City, Kolkata, Reprint 2019, have been used as base map.

To analyse the status of crop diversification in the study area, crop diversification techniques of 
Bhatia and Jasbir Singh have been applied. The pattern of crop diversification has been 
determined by applying statistical methods of correlation and standard deviation. The results 
obtained have been represented through suitable maps and diagrams. Choropleth maps have 
been drawn to present the spatial pattern of diversification of agriculture. Arc GIS features info 
techniques have been used to prepare chorochromatic maps and other diagrams.

Results and Discussion 

For the agricultural regionalization process, various methods and techniques have been used to 
represent the diversification of crops and cropping pattern. Bhatia (1965) has evolved a simple 
formula by taking into account the total cropped area to make an objective measurement of 
crop diversification. He has taken the ratio between the areas under all those crops which cover 
up to 10% of the cropped area. Jasbir Singh (1984) has modified the technique of Bhatia. In this 
modified technique, the crop which occupy individually less than 5% are not considered for 
calculating the index of diversification.  

 The formula for measuring crop diversification is,

 Crop Diversification = 

 

Index of crop diversification (CDI) is inversely proportional to the degree of diversification i.e. 
higher is the value of index, lower will be the degree of diversification and vice-versa.

Bhatia's Method of Crop Diversification

For the measurement of crop diversification, Bhatia (1965) adopted a formula based on the 
gross cropped area as;

Crop Diversification Index  =  

Where, X crops are those crops that individually occupy 10 per cent or more of the gross 
cropped area in a region.

On the basis of this formula, Crop Diversification Index (CDI) for each block has been 
calculated (Table 1) and plotted (Fig. 2). The table reveals the highest value of diversification 
index in Kahara block and the lowest in Sonbarsa block as 33.1 and 24.8 respectively. 

Percent of sown area under N corps

number of N crops

Percent of  Net Sown Area under X corps

number of X crops
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Sources: Calculated on the basis of Bhatia's Method.

S.N. Blocks

 

Percentage of Net sown area ∑ all Crops CDI

Paddy  Wheat  Moong

1 Nauhatta 51.78  17.21  9.88 78.87 26.3

2 Satar Kataiya 51.15 41.40 5.05 97.60 32.5

3 Mahishi 62.55 17.24 8.64 88.43 29.5

4 Kahara 57.97 27.23 13.98 99.18 33.1

5 Saur Bazar 53.85 33.63 2.03 89.51 29.8

6 Patarghat 20.39 29.95 29.91 80.25 26.7

7
 

Sonbarsa 49.31
 
17.89

 
7.11 74.31 24.8

8 Simri 
Bakhtiarpur

67.64 18.43 5.42 91.49 30.5

9 Salkhua 32.30 37.18 10.29 79.76 26.6

10 Banma Itahri 46.66 19.65 15.47 81.79 27.3

District's Total 52.95 26.21 10.04 89.20 29.7

Table - 2: Crop Diversification Regions in Saharsa District, 2017-18

Table –1: Crop Diversification Index in Saharsa District, 2017-18

(Bhatia's Method)

Sources: Compiled on the basis of crop diversification index obtained from Table -1.

S.N. Degree of Crop 

Diversification 
Index No. of 

Blocks
C. D.  Blocks 

1 High Below 

27.39 
5

 
Nauhatta, Patarghat, Sonbarsa, 

Salkhua, Banma Itahri, 

2
 

Medium 27.39 –
 

30.04
 

2
 

Mahishi, Saur Bazar
 

3
 

Low
 Above 

30.04
 3

 

Satar Kataiya, Kahara, Simri 
Bakhtiarpur
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Based on the crop diversification index calculated for each block, three distinct crop diversified 
regions have been identified. Three blocks of Satar Kataiya, Kahara, and Simri  Bakhtiarpur 
have the highest degree of crop diversification index and hence they are placed under low crop 
diversification region. Two blocks of Mahishi and Saur Bazar have moderate degree of crop 
diversification index and therefore they are placed under moderate crop diversification region. 
Rest of the five blocks of Nauhatta, Patarghat, Sonbarsa, Salkhua and Banma Itahri having 
lowest degree of crop diversification index and hence they are placed under high crop 
diversification region.

14
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Jasbir Singh's Method of Crop Diversification

For measuring crop diversification, Jasbir Singh (1965) developed a formula based on the gross 
cropped area which is expressed as;

Crop Diversification Index =  

Where, X crops are those crops that individually occupy 5 per cent or more of the gross cropped 
area in a region or area of study.

On the basis of this formula Crop Diversification Index (CDI) for the each block has been 
calculated (Table 3) and plotted in Fig. 3. The table reveals the highest value of crop 
diversification index in Salkhua block and the lowest in Patarghat block as 25.00 and 24.17 
respectively.

Table – 3: Crop Diversification Index in Saharsa District, 2017-18

(Jasbir Singh's Method)

Percent of  Net Sown Area under X corps

number of X crops

Sources: Calculated on the basis of Jasbir Singh's Method.

S.N.  Blocks  Percentage of Net sown area  ∑ all Crops   CDI

Paddy Wheat Moong Maize

1 Nauhatta 51.78 17.21 9.88 21.06 99.93 24.98

2  Satar Kataiya 51.15  41.40  5.05  0.69  98.29  24.57

3 Mahishi 62.55 17.24 8.64 10.86 99.29 24.82

4 Kahara 57.97 27.23 13.98 0.14 99.33 24.83

5

 

Saur Bazar

 

53.85

 

33.63

 

2.03

 

8.89

 

98.40

 

24.60

6

 

Patarghat

 

20.39

 

29.95

 

29.91

 

16.44

 

96.69

 

24.17

7

 
Sonbarsa

 
49.31

 
17.89

 
7.11

 
25.23

 
99.54

 
24.88

8

 

Simri 
Bakhtiarpur

67.64

 

18.43

 

5.42

 

7.63

 

99.12

 

24.78

9 Salkhua 32.30 37.18 10.29 20.23 99.99 25.00

10 Banma Itahri 46.66 19.65 15.47 17.15 98.94 24.74

District's Total 52.95 26.21 10.04 9.92 99.12 24.78
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Table - 4: Crop Diversification Regions in Saharsa District, 2017-18

Sources: Compiled on the basis of crop diversification index obtained from Table -3.

Based on the crop diversification index calculated for each block, distinct crop diversified 
regions have been identified. Seven blocks of Nauhatta, Mahishi, kahara, Sonbarsa, Simri 
Bakhtiyarpur, Banma Itahri and Salkhua have the highest degree of crop diversification index 
and hence they are placed under low crop diversification category. Two blocks of Satar Kataiya 
and Saur Bazar, have moderate degree of crop diversification and hence placed under moderate 
crop diversification category. The rest one block of Patarghat has the lowest degree of crop 
diversification index and hence it is placed under high crop diversification region.

Impact on Agriculture

The analysis of the nature and extent of crop diversification in the present study shows broadly a 
low level of diversification indices in most of the community development blocks of the district 
of Saharsa. The prerequisite infrastructural facilities like cheap sources of irrigation due to 
erratic and scanty rainfall and extension of technological know- how for quality seeds and 
fertilizers may act as catalyst in the diversification of agriculture towards high valued crops. 
Crop diversification is one of the means to minimize the risk due to uncertainty of rainfall and 
floods and maximize the use of land and measured by proportion of area under various crops. It 
also provides better economic viability with value added products and improve the economic 
conditions of the farmers. The diversification of crops is also adopted for avoiding or 
minimizing the adverse effect of current system of crop specialization and monoculture for 
better use of resources, recycling of nutrients and regaining soil fertility.

Conclusion and Suggestions

On the basis of the present analysis it may be concluded that the crop diversification is found in 
almost all the blocks of the study area and hence it has a diversified cropping pattern. In 
subsistence economy farmers use to cultivate a large number of crops depending on their needs 
for consumption. This is the manifestation of the fact that the farmers are aware of the benefits 
of it and reduces the fear of loss from floods or other natural hazards. The other reason may be 
the suitability of soil for different crops from one farm to other farm. The cropping pattern of 

S.N. Degree of Crop 
Diversification

Index
 

No. of 
Blocks

C. D. Blocks
 

1
 

High
 Below 

24.45

 

1 Patarghat,
 

2 Medium 24.45 –
 

24.73  

2  Satar Kataiya, Saur 
Bazar,

3 Low 
Above 

24.73
 

7  

Nauhatta , Mahishi, 
Kahara, Sonbarsa, Simri 

Bakhtiyarpur, Salkhua, 

Banma Itahri
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Saharsa district is cereal oriented towards rice, wheat, maize and moong etc. Based on both the 
diversification methods applied and analysed in the present study, it is clear that very high level 
of crop diversification occurs in Patarghat, Nauhatta, Sonbarsa, Salkhua and Banma Itahri 
blocks. Comparatively low level of crop diversification is found in Satar Kataiya, Kahara and 
Simri Bakhtiyarpur blocks. 

Some major facts related to the nature of cultivation of the area have been observed by the 
researchers and are being presented here to be included as suggestions for the positive change 
in the cropping pattern and condition of agriculture. They are;  

1. The contribution of crop diversification in agriculture is significant. The study reveals 
that crop diversification is the ultimate solution to many problems like, floods and 
uncertainty of rainfall.

2. Farmers in this area should be guided and trained for the advanced method of irrigation 
such as drip, sprinklers etc. which may decrease the threat of uncertainty of rainfall. 

3. Farmers should be made to refuse their traditional culture by suggesting adopting various 
zaid crops like vegetables and seasonal fruits suitable for the sandy loam soil of the diara 
areas.

4. Scientific crop diversification with proportional and justified shares of different crops 
would make a satisfactory solution for these blocks.

5. Along with the government initiative, local people must come forward to change the 
cereal dominant agricultural pattern and making them more remunerative.
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Introduction

The advent of computer and boundless span in its applications in almost every sphere of life in 
the last couple of decades has brought miraculous changes. Wherever the digital ways of 
computation and ICT in general have crossed a pre-existing subject of knowledge, at least a 
new overshoot of subject has sprung out for further study, innovation and research. The subject 
of geography and its whole canvas is also not an exception. Subjects of Geoinformatics, 
Geographical Information System (GIS), Digital Earth, Web Cartography etc. are some 
examples of such overshoots having blend of geography and computation science. For 
geographers maps are very important tool since antiquity as they provide a visual 
representation of the spatial relationships between various features of the earth's surface. Maps 
help geographers to understand and analyze the distribution of natural and human activities, 
such as landforms, climate, population, and economic activities etc that can be easily analyzed, 
understood and communicated for better planning and developments [4], [5]. In the modern 
digital era, digital maps have almost replaced static traditional maps on paper. Digital maps are 
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created, stored, and displayed using computer technology. They have become increasingly 
popular in geography due to their convenience, flexibility, and interactivity. Digital maps offer 
several advantages over traditional paper maps, including the ability to zoom in and out, switch 
between different map layers, and access to real-time data through internet [6],[7],[8]. Digital 
maps are interactive and allow users to manipulate the map data in real-time which ensures that 
users can change scale of map, rotate the map, and switch between different map layers to view 
different data sets. The displayed data set can be updated in real-time to reflect changes in the 
environment or other geographic phenomena. It can be customized and focused as per need. 
For example, a city planner might create a digital map that shows the locations of public 
transportation routes, schools and colleges to help planning of the related place. Digital maps 
can be accessed from anywhere with an internet connection, making them a convenient tool for 
researchers, planners, and others who need to access geographic data in solo or shared manner 
for collaboration by multiple users in different locations which can be highly useful for 
collaborative research projects or community planning initiatives for the inclusive growth.

The history of digital maps in geography can be traced back to the mid-20th century when 
computers began to be used for scientific research. In the early days, digital maps were limited 
by the technology of the time, which made them difficult to create and access. The first digital 
map was created using punch cards, which was used to store and process data. These early 
digital maps were mostly used by government agencies and the military for national security 
and defense purposes. In the 1960s and 1970s, advances in computer technology led to the 
development of more sophisticated digital mapping tools. In 1963, the first computer-assisted 
mapping system, called Synagraphic Mapping System (SYMAP), was developed by Howard 
Fisher at Harvard University. This system used digital data to create maps of the earth's surface, 
including topography and vegetation [9]. In the 1980s and 1990s, digital maps became more 
widely available to the public as personal computers and the internet became more accessible. 
Companies like Google and MapQuest began to offer digital mapping services to the public, 
which allowed users to access and view maps from their own computers [10]. As the advances 
in technologies such as mechanical, optical, photo-production etc. have changed shape of the 
cartography and display of maps on traditional paper, the digital mapping technology has 
become an essential tool in geography and has changed face and fate of geo-visualization and 
geo-spatial data analysis in the modern time. It is being used for a variety of applications, 
including urban planning, environmental management, and disaster response. Advances in its 
sister technology, such as satellite imagery and remote sensing, have made it possible to create 
highly detailed and accurate digital maps of the earth's surface which in turn have 
revolutionized our understanding of the world.

Objectives and Approaches

The recent developments in the digital technologies have brought revolution in geographical 
information processing by integrating approaches in cartography, geospatial data analysis, 
geo-visualization, expert systems etc. This is like a magical box that produces excellent data 
analysis results and astonishing images. Such digital process is always influenced by domain 
experts, a solid human mind with geographical knowledge. It will not be out of place to 
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mention here argument of Kessler & Slocum that geography as a core discipline of mapping 
should embrace map design as a vital component of geographic education, and that good 
practice of mapping needs to be actively promoted and should be easy to perform. Digital 
technology can be one part of that process that reduces the barriers to create better maps with 
new and easier to use tools that do not require the advanced skills that are needed to perform 
more complex geospatial analysis[11][12]. However, advancing digital technologies have 
been able to produce platforms for data analysis and map making which can enable users with 
limited knowledge of geography and geographers with non-familiarity with such digital 
technologies are decidedly going to lose many important things. Nowadays digital mapping 
technology has made online maps or web maps a reality of online world. Such web maps, a 
product of digital cartography, have open new avenue for GIS research, geo-visualization and 
data presentation as they are interactive, self-telling and accessible through a web browser, and 
can be viewed on desktop computers, laptops, smartphones, and tablets or any other 
compatible and computable digital display devices. Web maps are typically built using a 
combination of programming languages and geographic information system (GIS) technology 
or with tools outside the GIS environment. Web maps allow users to interact with the map in 
real-time, zooming in and out, panning, and clicking on features to access additional 
information. They can also be customized to display different types of data, such as points of 
interest, population density, land use and land cover patterns, rain profile, temperature, wind 
speed, weather patterns etc. Web maps are shared or provided over internet through Web Map 
Service (WMS) protocol designed for serving geo-referenced map images.

Software available for web map design and display along with MATLAB are also dealt in 
[13][14]. Some simple examples for web map display and computations using MATLAB have 
also been presented with aim to create interests in students in this field. The last section 
contains some references through which interested readers may go to glean and gain the better 
depth of the subject.

Software for Web Maps

A web map is a digital map that is accessible via a web browser. It is one of the most important 
outcomes of mingle of earth science and computers. It can be interactive and may include layers 
of geographic information such as roads, buildings, and satellite imagery. Web maps can be 
interactive, allowing users to zoom in and out, pan, and click on features for more information. 
They can also include various types of data such as points, lines, and polygons, as well as 
imagery and base maps. Web maps are commonly used for a variety of applications such as real 
estate, transportation, and environmental monitoring. Some popular web mapping platforms 
include Google Maps, Leaflet, and Open Layers. Web maps are typically created using mapping 
software, such as Google Maps or OpenStreetMap, and can be embedded in a website or 
accessed through a link. They can be used for variety of purposes, such as navigation, real estate 
development, resource distribution, rural and urban planning etc. The tools for digital mapping 
are many and can be searched online, however, it is important to know that the web maps can be 
produced using GIS software or other mapping or geo-visualization software outside the GIS 
environment. Some of the popular software are listed below in Table-1.
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These are just a few examples of the many software options, both commercial and free, 

available for creating web maps. They have different capabilities and features suitable to solve 

different cartographic problems. Hence, the choice of software not only depends on one’s 

needs and requirements but also on his/her level of expertise and familiarity with different tools 

and programming languages.

Web Map Display in MATLAB

MATLAB (an acronym for MATrix LABratory ) is a numerical computing environment and 

programming language developed by MathWorks INC. It is widely used for data analysis, 

visualization, and algorithm development in a wide range of fields, including engineering, 

physics, finance, biology etc. MATLAB allows users to perform complex mathematical 

operations and create custom plots and visualizations. It also includes a wide range of built-in 

mathematical functions, as well as dedicated toolboxes and libraries for specialized tasks such 

Name of the
software

ArcGIS Online :

Carto:

Google Maps
Platform:

Leaflet :

Mapbox:

Open Layers:

R

SciLab GEO

MATLAB

Table-1 : Showing list of some software for web map display

Details

A cloud-based mapping and analysis platform from ESRI, which allows users to

create and share interactive maps, apps, and data.

A cloud-based platform for building and analyzing geospatial data, including the 

ability to create custom maps and location-based application.

A suite of tools and APIs that enable developers to integrate Google Maps into their

websites and applications, including the ability to add custom markers, overlays, and

directions.

An open-source JavaScript library for creating interactive web maps that can be 

customized with different map tiles, markers, and overlays.

A mapping platform that provides developers with tools to create custom maps and

location-based applications using open-source software and APIs.

Another open-source JavaScript library for creating interactive web maps that support

multiple map layers, vector data, and geolocation.

The R leaflet package is an interface to the JavaScript library Leaflet to create 

interactive web maps IN R.

https://digital-geography.com/webmaps-with-r-the-leaflet-package-for-r/

A toolbox for freely availabe SciLab software used in geodaesie and astronomie

(http://atoms.scilab.org/toolboxes/scilib_geo/0.6)

https://ipcv.scilab-academy.com/2017/11/01/plotting-google-static-maps/

Commercial product of Mathworks, numerical and statistical computation software

that comes with mapping toolbox.
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as signal processing, control systems, and image processing. It has a user-friendly interface 

that includes a command-line interface, a graphical user interface, and a set of tools for creating 

and editing scripts, functions, and apps. Additionally, MATLAB allows interfacing with other 

programming languages such as Java, C++ and Python, which makes it a great tool for 

integrating it with other software and systems. MATLAB's core functionality is built around its 

ability to work with the data structure of matrices and arrays, making it particularly well-suited 

for linear algebra, signal processing, and image processing. It also includes a comprehensive 

library of mathematical functions and toolboxes for specialized tasks such as control systems, 

optimization, and statistics. Users can interact with MATLAB through a command-line 

interface, a graphical user interface, or through scripts and functions. Additionally, MATLAB 

offers a wide range of tools for data visualization, including 2D and 3D plotting, as well as 

support for creating interactive apps. 

As said earlier web maps can be developed outside the GIS environment, MATLAB provides 

such feature as it comes with a specialized mapping toolbox to handle geospatial data and 

special set of inbuilt functions to display and analyze web maps. In addition, an expert user can 

also write his/her own codes to extend functionality or can develop different toolbox too. 

However, it is suggested to search well before writing fresh code as it can save your time and 

energy wastage in reinventing the wheel. Using inbuilt functions of Mapping toolbox one can 

create web map display from many WMS servers such as Opentstreetmap, ESRIArcGIS, 

ISRO’s Bhuvan etc. Displaying a web map in MATLAB is very easy.

There are a few different ways to create web maps in MATLAB. One option is to use the Web 

Map Service (WMS) interface, which allows to access and display maps from a variety of 

online sources, such as OpenStreetMap or NASA's Blue Marble, ISRO’s geo-platform 

BHUWAN. One can use the "wmsread" and "geoshow" functions in MATLAB to read and 

display WMS maps, respectively. Another option is to use the "webmap" function, which 

provides an interactive interface for displaying maps and data on a web map. This function 

allows adding and customizing layers, as well as interacting with the map through panning and 

zooming. Let us start with very simple example in which wms services of Bhuvan 

(https://bhuvan.nrsc.gov.in/) is accessed to display metro route of Lucknow, India as shown 

below

serverURL ='https://bhuvan-vec2.nrsc.gov.in/bhuvan/wms'
info = wmsinfo(serverURL); 
orthoLayer = info.Layer(7); latlim= orthoLayer.Latlim
lonlim= orthoLayer.Lonlim;
[A, R] = wmsread(orthoLayer, 'Latlim', latlim, 'Lonlim', lonlim);
Figure; geoshow(A,R);
title(orthoLayer.LayerTitle);xlabel(‘Longitude’);ylabel(‘Latitude’)

In the above code wmsinfo function gives information on wms services of Bhuvan which is 

given below
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info =

WMSCapabilities
Properties:
ServerTitle: 'GeoServer Web Map Service'
ServerURL: 'https://bhuvan-vec2.nrsc.gov.in/bhuvan/wms'
ServiceName: 'WMS'
Version: '1.3.0'
Abstract: 'A compliant implementation of WMS plus most of the SLD
extension (dynamic styling). Can also generate PDF, SVG, KML, GeoRSS'
OnlineResource: 'http://geoserver.org'
ContactInformation: [1x1 struct]
AccessConstraints: 'NONE'
Fees: 'NONE'
KeywordList: {'WFS' 'WMS' 'GEOSERVER'}
ImageFormats: {18x1 cell}
LayerNames: {4356x1 cell}
Layer: [4356x1 WMSLayer]
AccessDate: '17-Apr-2023'

In this layer 7th index contains data of the metro route of Lucknow which can be read using 

wmsread function and read data can be displayed using geoshow function as is shown in Fig.1. 

The inbuilt function webmap without any argument is used to display web map in a separate 

browser which will be centered at [0,0] of longitude and latitude as shown in the Fig.2.This 

function uses WMS layer in ‘Web Mercator’ projection system. The default base layer used in 

display is Worldwide street map provided by ESRI. However, it can be changed using different 

Figure -1 : Metro route of Lucknow as read from ISRO’s geo-platform BHUVAN, 

Govt of India WMS services.
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layers available in layer manager which comes up by clicking arrow sign on RHS of browser 

frame as shown in Fig.3 and Fig,4. Also, different input arguments can be used with this 

webmap function to display web map with different base layer and details of it can be seen in 

help files of the software or by typing just help webmap in the command window of MATLAB.

Figure - 3 : List of different base map layers available in the MATLAB.
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Figure - 2 : Default worldwide street map as produced by inbuilt webmap function in MATLAB.



The centre of displayed web map can be altered to different coordinates of [Latitude, 

Longitude] using function wmcenter as illustrated below.

wm=webmap
wmcenter(wm,25,75)
wmlimits(wm, [16, 35], [75, 80])
wmcenter(wm,25,75,10)

This function centers displayed web map at [25,75] of longitude and latitude values.

Figure - 4 : Some selected base map layer from list.

Figure - 5 : Showing screen shots of effects of inbuilt function on displayed web map. 
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The first frame shows world street map centered at [0, 0], the IInd frame shows the same map 

centered at [25,75], the IIIrd frame shows web map between limits given in command wmlimit 

and IVth frame shows action of command wmcenter with zoomlevel 10 and centering at 

[25,75]. 

Another inbuilt function can also be used to encircle any location with specified radius. In the 

following chunk of MATLAB code B.N. College Patna, Bihar has been encircled

% Encircle B.N. College Patna
%wm=webmap('OpenStreetMap')
wm=webmap('WorldImagery')
lat_BNC = 25.61966; lon_BNC = 85.15118; zoom_level=16
wmmarker(lat_BNC,lon_BNC,'OverlayName',"B.N. College")
radius =200; az = []; e = wgs84Ellipsoid;
[lat,lon] = scircle1(lat_BNC,lon_BNC,radius,az,e);
wmline(lat,lon,'Color','red','OverlayName','1000 Meters')
wmcenter(wm,lat_BNC,lon_BNC,zoom_level);

In the above code function wmmarker inserts geographic marker at latitude (lat) BNC and 

longitude (lon) BNC. The inbuilt function wgs84Ellipsoid creates World Geodetic System 

(WGS84) as reference coordinate system which is used to calculate circle points by the inbuilt 

function scircle1. The wmline which creates a circle of specified radius making BN College 

location as a center. The result is shown in Fig 6.

Figure - 6 : Drawing a circle of radius 200 meters around B.N. College, Patna shown by 

geographic marker.
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In MATLAB there are many other inbuilt functions that can be used to handle web map display 

and for WMS services details of which can be seen in help files and reference documents of the 

software. Some of them are listed below

In the following example code distance between Patna and Tokyo is estimated and both places 

are connected by an overlaid straight line. Straight lines can be overlaid using function inbuilt 

function wmline (latitude, longitude) . If latitude and longitude information are not available, 

they can be read from worldcities.shp file using shaperead function. The distance function 

estimates distance along arc between two coordinates with reference to parameters of WGS84 

coordinate system. Then the line

%% Distance between Patna and Tokyo
cities=shaperead('worldcities.shp','UseGeoCoords',true,
...'Selector',{@(v)(ismember(v,{'Patna','Tokyo'})),'Name'});
lat=[cities.Lat];lon=[cities.Lon];
wm=webmap;wmline(lat, lon)
[arc_dist
az1]=distance(lat(1),lon(1),lat(2),lon(2),wgs84Ellipsoid) 
s = geoshape(lat,lon);s.distance=round(arc_dist)/1000;s.Units = 'Km';
wmline(s,'Color','red','LineWidth',3,'FeatureName','Distance
between Patna-Tokyo','Overlayname','Distance');

Figure - 7 : Distance display between two cities. Here distance between Patna and Tokyo has 

been displayed on the webmap.
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Conclusions

In this paper the power of digital technologies that have drastically changed the ways and style 

of taking subject of geography was discussed in details with special emphasis on digital 

cartography where in one of its major components digital map and its publication and sharing 

through internet was also presented. The handling of web maps was also presented in popular 

software MATLAB which is also versatile software for the numerical and statistical 

computations. In the modern era the teaching of geography remains incomplete if students are 

earning degrees in this subject without exposure to such technologies. Unfortunately, most of 

the colleges and universities in Bihar lack in computational facilities for the students of 

geography.
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ABSTRACT

The term wasteland means low-quality land from an agricultural point of view, o�en referred to as 

degraded land. According to Na�onal Wastelands Development Board, waste land is defined as 

'degraded land that can be brought under vegeta�ve cover' with reasonable effort and which is 

currently under-u�lized and land which is deteriora�ng due to lack of appropriate water and soil 

management or on account of natural causes". Jamui is one of the badly affected districts by land 

degrada�on in Bihar. The wasteland or degraded land area of this district has been classified into five 

classes using ISRO's RESOURCESAT – 1, LISS – III Satellite Data selec�ng two base years for comparison 

(2008 – 2016). Gullied and Ravinous land, Degraded Forest, Barren Rocky Area, Scrub land and Sandy 

Area are the five major classes of wasteland acquired through remote sensing data processing. The 

finding suggests that the scrub land is the largest wasteland area which has shown largest change 

detec�on in eight years dura�on.

Keywords : Wasteland, Soil Management, RESOURCESAT – 1, LISS – III, Bhuvan Pla�orm
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Introduction

Every living thing including plants, animals and humans obtain a great majority of their energy 
(calories) from the land, yet much land throughout the world is suffering degradation from one 
of the biggest threats to soil-soil erosion. Anthropogenic activities have caused increased soil 
erosion in many places, but we can limit much of this by employing conservation practices that 
are known to be successful. India is home for over 17 percent of world's population in an area, 
which is just under 2.5 percent of global spread. Per capita arable land in India, which is around 
1500 sq. meter at present, is expected to decrease to a meager 900 sq. meters by 2075. The lands 
are highly vulnerable to degradation and it takes hundreds of years for the formation of a 
centimeter of the top soil. Because of lack of adequate information on soil resources coupled 
with improper land use planning have resulted in many of the present day land degradation 
problems in our country such as salinity / alkalinity and water logging in river basin areas, 
severe erosion in catchments leading to siltation of dams and reservoirs, decrease in 
productivity of crops etc.

Raindrop impact tends to promote depletion of soil covering, so rainfall runs off at the surface, 
carrying soil in a thin layer of unchanneled water called sheet erosion. If sheet erosion becomes 
channelized, the water begins to concentrate in small and shallow (2-4 cm deep) channels, 
called rills. Rills can coalesce to form deeper channels called gullies. If enough gullies 
coalesce, they can form a streambed.
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 Figure - 1 (a)                            Figure - 1 (b)                            Figure - 1(c)

Jamui District has been badly affected by the problem of land degradation. The lack of 
adequate information on soil resources associated with unsuitable land use design have caused 
many of the present day land degradational problems in the present study area such as Gullied 
and Ravinous land, degraded forest area and increase in sandy areas, resulting negatively in 
productivity of crops etc.

There are several common causes of land degradation in Jamui district like climate variation 
(drought), anthropogenic activities i.e. conversion of native vegetation into crop and grazing 
land or deforestation, thus making soil cover vulnerable for land degradation. These 
unsustainable land management practices have an impact in increase of gullied/ravinous and 
badland topography.

Study Area

Jamui was formed as a District on 21st February, 1991 as a result of its separation from Munger 
district. It lies between Latitude: 25°08'36''- 24°22'10'' North and  Longitude: 85°49'38''- 
86°37'04'' East. The area of the district is approximately 3122.80 sq.km, while the perimeter is 
nearly about 360 km. Munger district is situated in the North, Giridih and Deoghar districts of 
Jharkhand are in the south of Jamui district. It is bounded in East by Banka and Deoghar and in 
the west by Nawada and Giridih districts.

Most of the part of the district has hilly topography. Western portion of Jamui like Sikandra, 
Jamui & a little part of Khaira has plain area. Sikandra block is situated in alluvial zone. A 
sizeable part of the district comprises plains which are paddy-growing lands. Southern part of 
the district is covered with hills and forest characteristically reminiscent of the Chhotanagpur 
plateau in physical features. Hills of the district are considered to be the out -laying extension 
of Vindhya Range. Southwest part of the district has another block of hills known as 
Gidheswar Pahar.

Hills of the district are considered to be the out -laying extension of Vindhya Range. Southwest 
part of the district has another block of hills known as Gidheswar Pahar. Kiul and Ulai rivers 

This sequence of three photographs [fig - 1(a), 1(b), and 1(c)] illustrates how the flow of water 
can become more concentrated. In the first photograph [fig - 1(a)], unconfined sheet wash 
draining an agricultural field begins to run together, forming rills, similar to those pictured in 
the next photograph [fig - 1(b)]. As rills merge, the water has more power and can cut deeper, 
forming a gully, as in the last photograph (fig - 1c).
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Figure 2 : Study Area

Figure 3 : Topography of Jamui District



are the chief rivers of the district. Beside these rivers, tributaries and sub tributaries, rainy 
rivers flow in scattered way. There are three major irrigation dams Garhi, Nagi and Nakti Dam 
situated in the southern hilly terrain of the district. Nagi and Nakti Dams are declared as Bird 
Sanctuary.

The present study has incorporated data from Natural Census Program of ISRO to analyze the 
temporal land degradation in Jamui District. For this purpose LISS - III satellite data of two 
base years 2008-09 and 2015-16 supported by SRTM and CARTODEM, soil and precipitation 
along with Land Use Land Cover data have been used. Suitable and adequate ground truthing 
were also done.

Research Question 

The purpose of this paper is to examine the causes and consequences of alarming trend of land 
degradation in Jamui district where the tools of investigation, examination and interpretation 
shall be satellite image processing.

Objectives of the Study 

The basic objective of these ISRO derived data was to generate the first ever comparative 
temporal and spatial map of land degradation in Jamui District and also extract numerical 
values for each land degradation class.

Database and Methodology 

The land degradation and soil erosion raster data for each state of India can be found at ISRO's 
Bhuvan Platform. The raster data of Jamui District for two base years (2005 - 06 and 2015 - 16) 
were downloaded using web services via Qgis software. With the help of Jamui District Vector 
data (shape file) the raster for the study area was masked out. Then after each land degradation 
class was color coded according to the legends applied in ISRO - NNRMS (Natural Resources 
Census Program). Each legend was assigned with a unique pixel value. The numbers of unique 
pixel value for each legend were calculated using raster processing toolbox. By getting these 
numbers, each legend area was calculated for each land degradation class. Spatio - temporal 
analysis for each class was tabulated and compared. 

The present study is primarily based upon multi-temporal satellite data acquired from ISRO's 
Resourcesat - 1, LISS - III sensors. To facilitate this, uniform mapping procedures and digital 
database standards have been adopted in this study. The three-season (Kharif, Rabi and Zaid 
seasons of 2008-09 and 2015 - 16) satellite data were geo-rectified with that of 2005-06 and 
2015 - 16. The wasteland vector layer of 2005-06 and 2015 - 16 were overlaid with the geo-
rectified satellite data of 2008-09 and 2015 - 16 respectively. The wasteland polygons of 2005-
06 and 2015 - 16 were updated using satellite data of 2008-09 and 2015 - 16, thus the change 
areas / categories / polygons were identified. These changes were later confirmed using limited 
ground checks and the wasteland change vector layer of 2008-09 and 2015 - 16 were 
generated. 

Five threshold wasteland classes were regrouped based on the satellite data processing i.e. 
Gullied and Ravinous land, Degraded Forest, Barren Rocky Area, Scrub land and Sandy Area.

I. Gullied and Ravinous land : Gullies are formed as a result of localized surface run-off 
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affecting the unconsolidated material resulting in the formation of perceptible channels 
causing undulating terrain. Gullies develop from rills which are tiny water channels with 
a few centimeters deep, formed as a resultant impact of heavy rainfall and wearing action 
of run-off generated there from. These are the first stage of excessive land dissection 
followed by their networking. Ravines are basically an extensive system of gullies 
developed along river courses.

II. Degraded Forest : Lands within Notified Forest boundaries, with various types of forest 

cover, in which vegetative cover is less than 20 percent are classified as 

degraded/underutilized. These lands are generally confined to the fringe areas. Such 

lands appear in dark gray to light red tone during the maximum green period. The tonal 

variations are subject to change with the foliage cover and the season of data acquisition.

III. Barren Rocky Area : These are rock exposures of varying lithology often barren and 

devoid of soil and vegetation cover. They occur amidst hill-forests as openings or as 

isolated exposures on plateau and plains. Such lands can be easily discriminated from 

other categories of wastelands because of their characteristic spectral response. They 

appear in greenish blue to yellow to brownish in color depending on the rock type. They 

vary in size with irregular to discontinuous shape with a linear to contiguous or dispersed 

pattern. They are located in steep isolated hillocks/hill slopes, crests, plateau and eroded 

plains associated with barren and exposed rocky/stony wastes, lateritic out-crops, mining 

and quarrying sites. These areas appear in light gray to black tone due to hill shadow on 

one side and light red on the other side due to vegetation, the tonal variation is subject to 

degree of soil erosion.

IV. Scrub Area : These areas possess shallow and skeletal soils, at times degraded, extremes 

of slopes, severely eroded and lands subjected to excessive aridity with scrubs 

dominating the landscape. They have a tendency for intermixing with cropped areas. 

They appear in light yellow to brown to greenish blue depending on the surface moisture 

cover and vary in size from small to large having either contiguous or dispersed pattern. 

The vegetal cover on scrub lands may be dense or sparse.

V. Sandy Area : These are the areas that have stabilized accumulation of sand in coastal or 

inland areas that can be either desertic or riverine. They appear as white to light 

yellow/bluish depending on moisture content and at times light red when vegetation is 

associated with the class, vary in size; with regular to irregular shape with contiguous to 

linear pattern. Mostly they are located in deserts, riverbeds and along the shores. 

Results And Findings 

The main objective of this study was to acquire wasteland or degraded land areas falling under 

Jamui district on a temporal basis. Two base years (2008 - 09) and (2015 - 16) were selected 

taking three-season (Kharif, Rabi and Zaid seasons of 2008-09 and 2015 - 16). The results 

showed that in 2005-06 total wasteland area was approximately 599 km2 which was reduced 

by 9 sq. km in 2015 - 16 seasons to nearly 590 km2 in 2015 - 16. 
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Wasteland Class 2008 - 09 2015 - 16

 Area (in 

sq.km)

 Area (in 

per cent)

 Area (in 

sq.km)

 Area (in 

per cent)

Gullied and Ravinous 

land 
27.59

 
4.6

 
28.28

 
4.79

Degraded Forest 39.49 6.6  40.9  6.99

Barren Rocky Area 7.41 1.24  7.82  1.32

Scrub Land
 

524.18
 

87.5
 

512.64
 

86.83

Sandy Area
 

0.35
 

0.06
 

0.36
 

0.07

599.02 100 590 100

Table : 1

Figure  4 : Spatial Distribution of Wastelands of Jamui District (2008-2009)
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The scrub land remains the largest wasteland area in Jamui district. In 2008 - 09 approximately 

16.78 percent of total area of Jamui district was covered by Scrub, it reduced slightly by 0.37 

percent in 2015 - 16. The Gullied and Ravinous land was 4.6 percent of the total wasteland in 

2008 - 09 which increased by merely 0.19 percent to 4.79 percent of the total wasteland area in 

2015 - 16. The Degraded Forest area was 6.6 percent of the total wasteland in 2008 - 09 which 

increased slightly by 0.39 percent to 6.99 percent of the total wasteland area in 2015 - 16. The 

increase in Barren Rocky and Sandy areas were negligible comparing the other larger 

wasteland/degraded land area (table - 1).

Suggested Use 

These satellite data processed wasteland maps and data can be used at broad level for the 

following purposes:

Ÿ Watershed Management

Ÿ Agricultural Productivity Improvement

Ÿ Soil Conservation Strategy and Erosion Controlling Strategies

Ÿ Land Use Planning and Management
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ABSTRACT

The dispute between India and Pakistan over Jammu and Kashmir con�nues to be a complex, 

explosive and rigid issue which has beleaguered both the na�ons ever since they acquired 

independence from the Bri�sh rule. Kashmir issue has throughout a�racted interna�onal a�en�on. 

Being strategically located, it has a unique geographical personality which makes it a complex 

territorial issue between India, Pakistan and China who are pu�ng claims on some or all parts of the  

state. United Na�ons (UN) interven�on regarding Jammu and Kashmir started way back in 1948 when 

Ladhak of the India lodged complaint to UN Security Council regarding the tribal invasion in Kashmir 

which according to India was assisted by the Pakistani armed forces. This paper emphasises on all 

important UN resolu�ons regarding the state of Jammu and Kashmir and also the views of 

interna�onal community as well as view of both countries that is, India and Pakistan. It also addresses 

the plebiscite issue and discusses the efforts made by Pakistanis in all these years by projec�ng itself 

as the sole champion of UN resolu�ons specially the right to self-determina�on or plebiscite. 

Keywords:  Geographical personality, UN Resolu�ons, India, Pakistan, China, Kashmir,  Plebiscite, Jihadi

Satya Raj*
Email: satyaraj@ignou.ac.in  

Objectives and Approach

 This research paper is prepared on the basis of the study of various documents, resolutions and 
empirical assessment. The author intends to present a systematic account of the conflict of 
Jammu and Kashmir in the light of various resolutions of UNO. In order to make the findings 
holistic and logistic, the author has also taken the help of reference books. Personal 
observation of the author has also got due accommodation in this research paper. The most of 
information are based on secondary and tertiary sources. Emperical observation and 
assessment constitute the basis of deriving concluding remarks in this paper.

Introduction

UN resolutions on Jammu and Kashmir have been the most debatable part of the study of Indo-
Pak conflict. UN intervention in Kashmir dispute started when India lodged a complaint to the 
UN Security Council on January 1, 1948 under Article 35 of the Charter, which permits any 
member state to bring any situation, whose continuance is likely to endanger international 
peace and security, to the attention of the Security Council. the intention behind this reference 
was to prevent a war between the two newly independent countries (India and Pakistan) which 
was becoming increasingly possible due to tribal invasion assisted first indirectly and then 
actively by the Pakistani armed forces. The Government of India requested the Security 
Council “to put an end immediately to the giving of such assistance which was an act of 
aggression against India” (mea.gov. in). On Jaunary 6, 1948 the Security Council, at its 226th 

UN RESOLUTIONS AND JAMMU AND KASHMIR
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meeting, decided to invite the representatives of India and Pakistan to participate, in the 
discussion on Kashmir issue without voting right. Indian representative explained how the 
Government of India was compelled to bring the question before the Security Council. The 
Indian representative also pointed out that after the Indian Independence Act coming into force 
on August 15, 1947, Kashmir had started negotiations with both India and Pakistan concerning 
accession to one of them. Pakistan applied coercive pressure on Kashmir. It withheld essential 
supplies to Kashmir. It also aided the armed insurgency in the state of Jammu and Kashmir. To 
counteract the mass raid of tribesmen, the Maharaja decided to accede to the Dominion of India 
on October 26, 1947. The Government of India had accepted the accession on the 
understanding that the will of the people regarding it should be made clear in a plebiscite or 
referendum when law and order had been restored. The meeting was however postponed till 
Pakistani Foreign Minister, Sir Muhammad Zafrulla Khan reached New York and submitted 
three documents replying to India's charges. Pakistan denied the charges of aid and assistance 
to the 'invaders' or any act of aggression against India. It requested the Security Council, inter 
alia, to arrange for the cessation of fighting in the State of Jammu and Kashmir; the withdrawal 
of all outsiders, whether belonging to Pakistan or India, including their armed forces; 
restoration and rehabilitation of all Muslim residents of the Jammu and Kashmir State who 
have been compelled to leave the State as a result of disturbances and to take steps for impartial 
and independent administration in Kashmir. It also advocated for a free and fair plebiscite to 
ascertain the will of the people of the States as to whether they want to accede to Pakistan or 
India (mea.gov.in).

On January 17, 1948, the Security Council adopted a resolution (S/651) which called. upon 
both the Government of India and the Government of Pakistan to take immediately all 
measures within their powers (including public appeals to their people) to improve the 
situation, and to refrain from making any statements and from doing or causing to be done or 
permitting any acts which might aggravate the situation. Further requests were made to both. 
the governments to inform the council immediately of any material change in the situation 
which occurs or appears to either of them to be about to occur while the matter was under 
consideration by the council and consult the council thereon. At its 229th meeting, on January 
17, 1948 the council decided that the President should invite the representatives of India and 
Pakistan to take part in direct talks under his guidance in an effort to find some common ground 
on which the structure of the settlement might be built (Official Records of Security Council, 
S/636).

On January 20, 1948 the Security Council adopted another resolution in which a commission 
of the Security Council for India and Pakistan was established which came to be known as 
United Nations Commission on India and Pakistan (UNCIP). The commission was composed 
of three representatives of United Nations, one from India, one from Pakistan and the third was 
to be designated by the two (the representatives of India and Pakistan) so selected. The 
commission was invested with the dual function: (i) to investigate the facts pursuant to Article 
34 of the Charter of United Nations and (ii) to exercise, without interrupting the work of 
Security Council, any mediatory influence likely to smooth away difficulties and to carry out 
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the directions given to it by the Security Council; and to report how far the advice and 
directions, if any, of the Security Council have been carried out. The commission was 
supposed to take decision by majority vote and determine its own procedure. It was supposed 
to allocate among its members, alternate members, their assistants and its personnel such 
duties as may have to be fulfilled for the realisation of its mission and the reaching of its 
conclusions. The Secretary General was supposed to furnish the commission with such 
personnel and assistance as it may consider necessary (Official Records of Security Council, 
S/639 and S/640).

On 21, April, 1948, the Council adopted yet another resolution which emphasised the 
cessation of fighting by India and Pakistan for an early restoration of peace and order in the 
state of Jammu and Kashmir (Official Records of Security Council, S/639 and S/640). It was 
also decided to increase the membership of the UNCIP to five. For the restoration of peace and 
order the government of Pakistan was supposed to secure the withdrawal of tribesmen and 
Pakistani nationals from the state of Jammu and Kashmir who were not normally resident 
therein and had entered the state for the purpose of fighting. Pakistan was strongly instructed to 
prevent any intrusion into the state of such elements and not to furnish any material aid to those 
fighting in the state. Pakistan was also asked to maintain peace and order in the state and 
provide full freedom to all subjects of the state, regardless of creed, caste, or party, to express 
their views and vote on the question of accession of the state. India was also asked to 
withdraw its forces from Jammu and Kashmir and reduce them to a minimum strength 
required for the support of civil power in the maintenance of law and order ONLY when 
it would be established to the satisfaction of UNCIP that the tribesmen are withdrawing. 
Apart from various steps regarding the withdrawal of Indian troops, India was also asked to 
agree that a nominee of the Secretary General of United Nations would be appointed to be a 
Plebiscite Administrator. Besides this the government of India was supposed to undertake 
that the government of Jammu and Kashmir would appoint fully qualified persons nominated 
by Plebiscite Administrator to act as special magistrates within the state judicial system to 
hear cases which in the opinion of plebiscite administrator have a serious bearing on the 
preparation for and the conduct of free and impartial plebiscite. The government of India was 
also asked to ensure that minorities in all parts of the state are accorded adequate protection and 
all subjects of the state of Jammu and Kashmir regardless of caste, creed, or party would be safe 
and free in expressing their views and in voting on the question of accession of the state and 
that there will be freedom of the press, speech, and assembly and freedom of travel in the state, 
including freedom of lawful entry and exit. All citizens of the states who had left on account of 
disturbances would also be invited to return to their homes and exercise their right to vote as 
citizens. India was also to seek withdrawal of all Indian nationals other than those who were 
normally resident therein or who on or since 15 August 1947 had entered the state for unlawful 
purpose. At its 287th meeting, the Security Council appointed Belgium and Colombia as the 
additional members of UNCIP whose other members were Czechoslovakia (nominated by 
India), Argentina (nominated by Pakistan) and United States of America (designated by the 
President of the Council in the absence of agreement between Argentina and Czechoslovakia 
on the member to be designated by them).
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From January 20, 1948 to November 5, 1965 the UN Security Council adopted as many as 
16 resolutions on Kashmir issue. All but one, were under chapter VI of UN Charter on the 
"Pacific Settlement of Disputes". The ceasefire resolution of 20 September 1965, during the 
war was adopted under chapter VII on "Action with respect to threats to the peace, breaches of 
peace, and acts of aggression". In between both sides accepted two resolutions of UNCIP, that 
of August 13, 1948 and January 5, 1949. These UNCIP resolutions (Appendix- V) are the most 
frequently referred resolutions because they form the foundation for the subsequent 
resolutions and provide the broader guidelines for the settlement of the dispute (Noorani, 
1997a).

The UNCIP Resolution of August 13, 1948

The resolution had three parts: (i) The first part dealt with ceasefire. (ii) The second part or the 
most relevant part dealt with a truce agreement under which Pakistan was supposed to accept 
unconditional withdrawal of its troops, tribesmen, and all unlawful Pakistani nationals from 
Jammu and Kashmir. Further, this part recognized the necessity of India to maintain an army in 
Jammu and Kashmir to maintain law and order in the state. (iii) The third part was related to 
reaffirmation of both the countries to determine the wish of the people.

India sought a series of clarifications from the UNCIP on the implementation aspects. After the 
UNCIP received final communication from the Governments of India and Pakistan, the 
UNCIP passed another resolution on January 5, 1949, declaring certain provisions 
supplementary to the UNCIP resolution of August 13, 1948 (Deshmukh, 2002).

The UNCIP Resolution of January 5, 1949

This resolution required that all persons who on or since August 15, 1947, have entered the 
state of Jammu and Kashmir for other than lawful purposes, will have to leave the state. 
Besides it also provided for a Plebiscite Administrator to be nominated by the UN Secretary 
General in consultation with the UNCIP. More important but unambiguous was the fact that 
the consideration of the plebiscite would come into effect ONLY AFTER the UNCIP would 
find that the ceasefire and truce arrangements set forth in Parts I and II of the Commission's 
resolution of August 13, 1948, have been carried out. The UN resolution further required that 
all persons who on or since August 15, 1947, have entered the state of Jammu and Kashmir for 
other than lawful purposes, shall be required to leave the state (Deshmukh, 2002).

Furthermore, it should be noted that the UNCIP resolution of August 13, 1948 provided that the 
future status of the State of Jammu and Kashmir shall be determined in accordance with the 
will of the people, and thereby included the possibility of Jammu and Kashmir becoming 
independent of both India and Pakistan. Pakistan had this provision reduced, in the UNCIP 
resolution of January 5, 1949, to the question of the accession of the State of Jammu and 
Kashmir to India or Pakistan, thereby excluding the possibility of an independent Jammu and 
Kashmir. Yet, Pakistan has carried out the propaganda that it champions the cause of freedom 
of the people of Jammu and Kashmir (Deshmukh, 2002).

Pakistan, knowing well the fate of such plebiscite, did not take any step to fulfill its obligations 
under the agreement and continued to hold the territory of the State illegally and forcefully 
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even today. The issue plebiscite was linked with the condition of withdrawal of Pakistani 
forces and tribesmen from the occupied territory of the state which it never fulfilled, making 
the resolution absolutely irrelevant. Instead, Pakistan consolidated its aggression by 
dishonestly raising the strength of forces in the occupied territory. On the other hand India, 
instead of evicting the intruders on the spot, kept protesting to the Security Council, that 
Pakistan should vacate its aggression.

All the truce proposals, the UNCIP's of 28 April 1949, those of General A.G.L. Naughton of 
Canada of 22 December 1949, Sir Owen Dixon's report of 15 September 1950 and Dr 
Graham's (1951 to 53), treated the Northern Areas as an integral part of Kashmir. Besides 
UNCIP's resolution also recognised India's sovereignty over the entire state as its chairman 
Josef Korbel gave assurance to Nehru in a letter. Regarding the Plebiscite Administrator, he 
said that he was to be formally appointed to the office by the government of Jammu and 
Kashmir and was to report to it, besides the UNCIP, the result of the plebiscite. Thirdly, the 
POK could only be administered by local authorities under the surveillance of the commission, 
once the Pakistani troops withdrew. But Pakistan was unlikely to expect any of the three 
fundamentals underlying the UNCIP's resolutions mentioned above (Noorani, 1997b).

Pakistan separated northern areas from the rest of POK and annexed them directly. Its minister, 
M.A. Gurmani concluded an agreement with POK leaders bringing the northern areas within 
the purview of Pakistani government. Five days later on third May, 1949, he wrote to the 
UNCIP claiming that the territory has been firmly under the control of government of Azad 
Kashmir. The POK has been annexed indirectly through its constitution of 24 August, 1974. It 
forbids the cry of plebiscite there (Article 7) and makes Islam a state religion (Article 3) and 
has set up a council with Pakistan's Prime Minister as its chairman, thus reducing the POK to its 
province (Noorani, 1997b).

The UNCIP having reported failure at the end of 1949, the Council's President General 
A.G.L.McNaughton, at the request of Security Council met the representatives of India and 
Pakistan to find a mutual solution to the problem. On February 3, 1950, he submitted a final 
report presenting a demilitarisation programme to be executed prior to the plebiscite. He 
reported that both the parties (India and Pakistan) suggested amendments to the proposal 
which were not acceptable to either of them. On March 14, 1950 began the second phase with 
Council's fifth resolution appointing a UN "Representative" in the place of UNCIP. Owen 
Dixon, who rose to be in Chief Justice of Australia, was appointed by the Council as United 
Nations Representative for India and Pakistan. He submitted his report on September 15, 1950. 
His efforts were also unsuccessful. The Council adopted a resolution on 31st March, 1951 (its 
sixth) accepting his resignation and appointing a replacement charged with securing the 
implementation of UNCIP's resolutions. Next in the row was Frank Graham who submitted 
five reports that of October 15 and 18 December 1951, 22 April and 19 September 1952, and 27 
March 1953. During this period, the Council passed its seventh and eighth resolutions 
respectively on November 10, 1951 and December 23, 1952. They extended his mandate and 
urged the parties (India and Pakistan) to cooperate with him. However, no settlement could be 
reached (Noorani, 1997b).
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After a gap of 4 years, the Council adopted a resolution (the ninth) on 24 January 1957, after the 
State's Constituent Assembly had enacted a constitution on 26th November 1956, reaffirming 
its view of 30th March, 1951. On 21 February, 1957 (the 10th resolution), it further requested 
its President Gunnar Jarring of Sweden to mediate. He also reported failure on April 29, 1957. 
Then the council again sent its mediator Frank Graham (the 11th resolution) in hope of some 
triumph. Graham also reported failure on 28th March, 1958 and this brought an end to the 
second phase of Council's proceedings (Noorani, 19976).

The third and last phase of the Council's proceedings were triggered off by a report by the Chief 
Military Observer of UN Military Observers Group for India and Pakistan (UNMOGIP), 
General R H Nimmo, following Pakistan's "Operation Gibraltar". The Secretary General, U 
Thant, reported to the Council on September 3, 1965: "the series of violations that began on 
August 5, 1965 were to a considerable extent in subsequent days in the form of armed men, 
generally not in uniform, crossing the ceasefire line from the Pakistan side for the purpose of 
armed action on the Indian side". The Council adopted five resolutions in its wake (12th to 
16th) - calling for a ceasefire on 4th September, 1965. Again it repeated on 6th September, 1965 
with the plea for return to status quo as it was on August 5, 1965. The vital ceasefire resolution 
of September 20, 1965, the first under Chapter VII of UN Charter (on action with respect to 
threats to peace, breaches of the peace, and acts of aggregation) demanded ceasefire by 
September 22, 1965. Two other resolutions, that of 27th September and 5th November 1965, 
sought consolidation of the ceasefire. The debates in September 1965 in the wake of Operation 
Gibraltar resulted in the burial of UNCIP's resolutions. None of the council's members urged 
their enforcement. As a sop to Pakistan, resolution adopted on 20 September recorded that, 
after the ceasefire and restoration of the status quo before 5 August 1965 the council decided 
"to consider..... what steps could be taken to assist towards a settlement of the political problem 
underlying the present conflict" and in the meantime called on them to use peaceful means to 
resolve it directly. The Security Council reaffirmed this resolution in all its parts on November 
5, 1965, its last resolution on the subject. Nothing survived of the UNCIP's resolutions or the 
Council's own from 1948 to 1957(Noorani, 1997c).

The record shows that to resolve the political deadlock, Pakistan launched a war in 1965. It is 
thus obvious that Pakistan can not attain its goal by plebiscite or at a conference table and even 
in the battlefield. Pakistan imposed yet another war on India in 1971. After this war, bilateral 
talks were held and the truce agreement on plebiscite was superseded by the Shimla 
Agreement between India and Pakistan signed on July 2, 1972, in which the two countries 
undertook to resolve all differences bilaterally and peacefully. Pakistan, through its 
commitments enshrined in this Agreement, accepted the need to once and for all shift the 
Kashmir question from the UN plane to the bilateral plane (Noorani, 1997c).

However the two propositions of UN resolutions survives till today. One is reiteration, twice 
on 30 March 1951 and 24 January 1957, of the principle that the people of Kashmir would 
decide their future, not the Constituent Assembly. The other is the plea on 20 September 1965 
for a settlement of political problem underlying the present conflict.
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India's View before the World Community

India considers the state of Jammu and Kashmir as its integral and inalienable part. The 
foundations of India's claim to the state of Jammu and Kashmir are solidly entrenched in hard 
facts from the history of the region going back to over five thousand years. In the modern 
context, democratic principles and international tenets of contemporary world order dictate it.

The Accession of the state of Jammu and Kashmir, signed by Maharaja Hari Singh, on 26th 
of October 1947, was completely valid in terms of Government of India Act (1935), Indian 
Independence Act (1947) and various international laws and was thus complete and 
irrevocable. The accession was also supported by the largest political party in the State, the 
National Conference. In the Indian Independence Act, there was no provision for any 
conditional accession. The Instrument of Accession executed by the Maharaja was the same as 
executed by over 560 princely states in India. There has been no confusion in any of the other 
cases (mea.gov.in). The case of Jammu and Kashmir would have gone without any 
complication if Pakistan would not have sent tribal invaders first (October 1947) and its own 
regular army later (May 1948). The pre-accession confusion was fuelled more by the 
Maharaja's hopes of retaining post-independence control as he did under the British, than by 
anything else. It is clear that if the Hindu Maharaja wanted to betray his majority Muslim 
subjects and accede to India, he would have done so when he had an opportunity in August 
1947 itself.

Lord Mountbatten's acceptance of the Instrument of Accession was unconditional. He 
said: "I do hereby accept this Instrument of Accession". So the Instrument of Accession was 
complete with offer and acceptance. So, there can be no question regarding the authenticity of 
the accession of Jammu and Kashmir to India.

The origin of the question of Plebiscite can be traced to a letter of October 27, 1947 which 
Lord Mountbatten wrote to Maharaja Hari Singh of Kashmir after the latter had signed his 
acceptance on the Instrument of Accession on October 26, 1947. According to Justice Anand, 
that letter of Mountbatten was a personal letter, and it was in reply to the Maharaja's letter of 
October 26 stating that "a grave emergency" had arisen in his state and acknowledging that the 
Indian Dominion "cannot send the help asked for" without his state acceding to India. 
Accordingly, to that letter of October 26, the Maharaja attached the Instrument of Accession 
for acceptance. Mountbatten, in his letter wrote, " my government has decided to accept the 
accession of Kashmir state to the dominion of India. In consistence with their policy that in the 
case of any state where the issue of accession has been the subject of dispute, the question of 
accession should be decided in accordance with the wishes of the people of the state, it is my 
government's wish, that, as soon as law and order have been restored in Kashmir and its soil 
cleared of the invader, the question of the state's accession should be settled by a reference to 
the people." Apart from the legal point above, Justice Anand has considered the effect of the 
"wish", expressed in Mountbattan's letter. "In expressing the wish," says Justice Anand, "Lord 
Mountbatten was probably expressing a pious hope of declaration without legal effect. 
Moreover, Lord Mountbatten's letter spoke of the policy of a reference to the people " 
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(Lavakare, 1999). There was absolutely no dispute about the state's accession to India. Neither 
India nor Pakistan was disputing the Maharaja's sovereign right to take the decision he wanted.

As the accession of the state of Jammu and Kashmir to India was similar to other princely states 
which acceded to India, the question of plebiscite was not needed. Even then India had 
accepted the proposal for plebiscite for determining the final status of Jammu and Kashmir, on 
the floor of UN Security Council when the matter for resolving the problem of Pakistani 
backed tribal invasion in the state was sent to it by the Jawaharlal Nehru government of India. It 
had, however, been made clear by the Indian leaders that holding of such a plebiscite would be 
conditional upon Pakistan fulfilling Parts (I) & (II) of the UNCIP resolutions of 13 August, 
1948, which inter alia, required that all forces regular and irregular under the control of both 
sides shall cease fire. Pakistan would withdraw its troops. Besides it would also endeavour to 
secure withdrawal of tribesmen and its nationals while India would withdraw bulk of its forces 
once the UNCIP confirmed that the tribesmen and Pakistani nationals have withdrawn and its 
troops are being withdrawn. India was also to ensure that the state government takes various 
measures to preserve peace, law and order. Indian acceptance of these UNCIP resolutions was 
also subject to several conditions and assurances given by UNCIP including that Pakistan 
would be excluded from all affairs of Jammu & Kashmir and "Azad Jammu and Kashmir 
Government" would not be recognized. It was also assured that sovereignty of Jammu and 
Kashmir government over the entire territory of the state shall not be brought into question and 
territory occupied by Pakistan shall not be consolidated as Pakistani troops would be 
withdrawn completely. Pakistan never fulfilled those assurances. The Government of 
Pakistan wrecked any possibility of plebiscite being conducted by not implementing part II of 
the resolution, perhaps because it was fully aware of what the result of such an exercise would 
be. The Pakistani troops, which were to withdraw from the state, did not do so. As a result 
normal conditions under which a plebiscite could be held were never created. So the 
preconditions for plebiscite (Part I and II of the UNCIP resolution of August 13, 1948) 
were never fulfilled by Pakistan.

The UN resolutions have become obsolete in time perspective. Almost 6 decades have 
passed since the question of plebiscite was laid by the UN Security Council. Since then time 
and circumstances have changed the entire ground situation. Pakistan unilaterally ceded a part 
of the state to China in 1963. Pakistan has also induced demographic changes in the state by 
allowing generations of Non-Kashmiris to settle in the part occupied by it. Further it has also 
terrorised the native Hindus of the state to flee to other parts of India. Besides since 1957 there 
has been no UN resolution on substantive aspects of Jammu and Kashmir State.

Under the UN Charter, the principles of self-determination are meant to apply to colonial 
territories and not to integral parts of countries (meaindia.nic.in) and the state of Jammu 
and Kashmir is an integral part of India. India waited for several years, for Pakistan to fulfil the 
preconditions. When that did not happen, the people of Jammu and Kashmir then convened a 
Constituent Assembly in 1951, which once again reaffirmed the Accession of the State to India 
in 1956 and finalised the Constitution for the State. The Jammu and Kashmir Constitution 
reaffirms that "the State is and shall be an integral part of the Union of India." Any plebiscite 
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today would question the integrity of India and can raise the issue of secession which can also 
be dangerous to several multi-ethnic and multi-religious countries of the world.

India also refutes the Two Nations Theory' of Pakistan due to which it puts its claim on the 
state of Jammu and Kashmir which is having a majority of Muslim population. No place in the 
world having the majority Hindu or Muslim population can become a part of India or Pakistan 
respectively. It is the historical and cultural heritage and the Constitutional base of the place in 
accordance with international law, which determines to which nation, a place belongs. 
However, in the war of 1947, it was the Muslim community in the state of Jammu and Kashmir 
that suffered the most at the hands of Pakistani backed tribal intruders, as the majority 
population in the state was that of Muslims. The shameful atrocities of loot, murder and rape 
committed on the Muslim masses of the state had demoralised them, yet Pakistan boasts that it 
champions the cause of liberation of Muslims from the tyrannical Indian rule. Pakistan has 
thus ignored the interests of a larger population of Muslims in India, and had abused the 
Muslims in erstwhile East Pakistan (Bangladesh), which eventually led to its secession from 
Pakistan despite religious affiliation to it. So the 'Two Nations theory' of Pakistan holds 
nowhere in the present world context.

It is also worthwhile to discuss the case of Junagarh here. Pakistan also encouraged and 
wangled the accession of the State of Junagadh which was surrounded by Indian territory, and 
was not at all contiguous to Pakistan. This was done on the ground that the ruler of Junagarh, in 
this case a Muslim, had shown his desire to accede to the state of Pakistan despite the wishes of 
his subjects (who favoured accession to India) and despite geographical contiguity and other 
favourable factors like accessibility with the surrounding Indian territory. However, India was 
the first to suggest plebiscite as a peaceful method for resolving the Junagadh dispute with 
Pakistan. India held a plebiscite in Junagadh in which the number of voters who polled was 
190,870 out of a total of 200,569. Of these 190,779 voted for India and only 91 for Pakistan 
(Sharma, 1967). India had also made a similar offer for settling the Kashmir situation in 1947 
and this was reaffirmed when the matter was taken to the UN Security Council for resolving the 
dispute. The Pakistan was never in favour of a plebiscite in the state of Jammu and Kashmir as 
every time the UN came very close to organising a plebiscite, Pakistan created difficulties and 
actually avoided it. In fact Pakistan had resorted to barbaric tactics of forcibly occupying the 
state of Jammu and Kashmir by tribal invasion which was supported largely by its army. So 
Pakistan knew that Kashmiris had suffered so much at the hands of Pakistani intruders that a 
plebiscite at that time would have definitely gone in favour of India. However when a large 
Princely State, Kalat in Baluchistan, now in Pakistan, which had obvious geographical 
compulsions to accede to Pakistan, approached the Government of India for political 
relationship, it was refused. Certain unofficial overtures were also made from another Princely 
State, Bahawalpur (Sharma, 1967), and they were similarly discouraged, although in this case 
the State was also contiguous to Indian Union territory. But India had refused its proposal too 
as they were not fully in accordance with the principle of accession. If India had hinged on the 
question of plebiscite in Bahawalpur and Kalat than those places would have either seceded 
from Pakistan or would have remained disputed till today. But Pakistan was not pious enough 
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and knowing that the accession of the state of Jammu and Kashmir to India was also supported 
by the largest Democratic party in the state it raised the question of plebiscite in that state. Even 
when India was ready for a plebiscite at that time, it created problems regarding 
demilitarisation which was an essential precondition for the plebiscite. Thus Pakistan's 
strategy was to avoid plebiscite till it manipulated the demography of the state which could 
take a period of 20, 30 or even 60 years till the Indians in the state would have been replaced by 
illegal infiltration. 

Pakistan's Interventions

Pakistan's views regarding the state of Jammu and Kashmir are quite contradictory to those of 
India's. India considers the state of Jammu and Kashmir to be an integral part of the country 
while Pakistan calls it a 'disputed territory' and 'an unfinished agenda of partition'. Pakistan 
advocates for the 'Two Nation Theory'. According to Pakistan partition of the country in 
1947, was done on communal lines and the state of Jammu and Kashmir being a Muslim 
majority state should have gone to Pakistan which had declared itself as a Muslim state.

Pakistan projects that the people of the state of Jammu and Kashmir, around 80 per cent of 
whom were Muslims, were groaning under the tyrannical rule of Maharaja Hari Singh. So the 
Muslim masses of the state wanted to accede to Pakistan and so they revolted against the 
oppressive rule of Maharaja. They also projected that the tribal intrusion in the state of Jammu 
and Kashmir which India claims was backed by Pakistan, was in fact the popular uprising 
against the Hindu Maharaja.

Pakistan also does not recognise the Instrument of Accession signed by Maharaja Hari Singh 
which led to the accession of the state of Jammu and Kashmir to India. Pakistan calls the 
Instrument of Accession of the state of Jammu and Kashmir as controversial as the Maharaja 
had signed it in utter confusion and haste and also under intense pressure from the Indians to 
get the military help from India in order to counter the popular uprising in the state.

When the matter of armed aggression in the state of Jammu and Kashmir was taken by India to 
UN Security Council on 1 January, 1948, the dispute over the state entered United Nations. 
Pakistan refuted all charges made by India of any aid to tribal intruders and any sort of 
aggression against India. After the UN resolution of 20th January, 1948, the President of 
Security Council in consultation with the representatives of India and Pakistan reported that 
the parties have agreed to principle on the desirability of a plebiscite to determine the accession 
of the State of Jammu and Kashmir. Thereafter the representatives of both India and Pakistan 
submitted their proposals. The Indian government, among other things suggested that the 
interim Government of Sheikh Abdullah would be converted into Interim Council of 
Ministers. The ministry would function as responsible ministry. Government of Sheikh 
Abdullah would convene a National Assembly, which would then assemble to constitute a 
National Government. The National Government would then have the plebiscite taken on the 
question of accession. The plebiscite would be taken under the advice and observation of the 
United Nations. Indian proposal also mentioned that although its troops would be withdrawn 
from the state of Jammu and Kashmir but it would keep adequate number of troops in the state 
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to maintain law and order and also to counter any external aggression. The aforesaid Indian 
proposals of partial demilitarisation and plebiscite under the government of Sheikh 
Abdullah were not acceptable to Pakistan.

The Pakistani proposal was submitted in the form of a draft resolution. It asked for the 
following things:

1.  The establishment of impartial interim Government in the State of Jammu and Kashmir:

2. Withdrawal of foreign armed forces including tribesmen and Indian troops;

3. Return of all citizens of Kashmir who left the State because of the disturbances;

4. Holding of a free and fair plebiscite to ascertain the will of the people as to whether they 
want to accede to Pakistan or India.

Pakistan did not regard Sheikh Abdullah's Government as an impartial one as he was a member 
of Indian delegation to the Security Council. He had also said in front of the Security Council 
that Pakistani request for an outside administrator would mean that the people of Kashmir 
would have no hand in running the country. He further mentioned that at the helm of affairs in 
accordance with the wishes of his people and any one replacing him would not be impartial, 
and that there was no reason to fear that the Indian army would interfere with the exercise of a 
free vote. The Pakistani representative pointed out that Sheikh Abdullah's statement in the 
Security Council showed how much impartiality could be expected from an administration 
under him (Sharma, 1967).

Pakistan thought that the Indian Prime Minister Jawaharlal Nehru had betrayed to them on the 
plebiscite issue by violating the UN resolutions as soon as they were passed. The insertion of 
Article 370 in the Indian Constitution (which gave special status to the state of Jammu and 
Kashmir), the creation of Jammu and Kashmir Constituent Assembly on 5 November 1951, the 
signing of 'Delhi Agreement' between Nehru and Sheikh Abdullah which incorporated Article 
370 and the incorporation of the state of Jammu and Kashmir into the Indian Union under a 
new constitution in 1957 were all done in direct contravention of UN Security Council and 
UNCIP resolutions. Pakistan claims that the people of the state of Jammu and Kashmir were 
not consulted in all these matters by the Indian government (Peerzada,).

Since then Pakistan has consistently called for the implementation of UN resolutions to 
determine the status of the state according to the will of the people. Pakistan and India have 
major differences on the issue of demilitarisation in order to accomplish the objective of 
plebiscite in the state of Jammu and Kashmir. Pakistan also criticises the heavy deployment of 
Indian troops around 700,000 (www.pak.gov.pk) in the Indian administered Kashmir which 
includes Regular Army, Paramilitary Forces, Border Security Force and Police. Pakistan 
accuses the Indian troops of committing human rights violations like custodial killings, illegal 
detentions, fake encounters, rape, torture etc. According to Pakistan all these have brought a lot 
of tension and suffering in the life of innocent people of Jammu and Kashmir. So Pakistan has 
always tried to attract the attention of international community or internationalise the Kashmir 
dispute.
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In the Indo-Pak war of 1965, though the war began with the clashes between India and Pakistan 
in the Rann of Kutch but it also engulfed the state of Jammu and Kashmir. Pakistan hoped to 
support an uprising by Kashmiris against India. Due to UN intervention the war came to an end 
on 23 September 1965 and a Soviet-brokered Tashkent declaration was signed on January 10, 
1966. Within the hours of the agreement, Shastri, the then Prime Minister of India, died of a 
heart attack. While Tashkent agreement noted the existence of Kashmir dispute, it put it 
effectively in cold storage. The Shimla Agreement signed on July 2, 1972 brought an end to the 
1971 Indo-Pak war in which both India and Pakistan decided to solve the Kashmir dispute 
through bilateral talks. Pakistan claims that before 1997 India was not even bothered to discuss 
Kashmir with Pakistan not even bilaterally. According to Pakistan, the Indo-Pak talks of early 
1990s failed because India was not ready even to accept Kashmir a dispute as such, contrary to 
what the Tashkent Declaration and the Shimla Accord had recommended and what the UNSC 
and UNCIP in their resolutions had stated (Nicholeson's Report, www.jammu-kashmir.com). 
Pakistan thinks that if the international community would have intervened in the matter then 
the Indo- Pak talks at Lahore or Agra or at other places would not have failed.

Views of Permanent Security Council Members

The Charter of the United Nations was signed on June 26, 1945, thereby concluding the United 
Nations Conference on International Organization. It went into effect a few months later on 
October 24, 1945. This gave birth to the Security Council as well as the other main bodies of the 
United Nations.

The Security Council is the UN organ primarily responsible for maintaining international 
peace and security. Articles 23-32 of the U.N. Charter deal specifically with the Security 
Council. Security Council has a total of 15 members, five of which are permanent while the 
other 10 are non-permanent. The permanent members include United States of America, the 
Russian Federation, France, the People's Republic of China, and the United Kingdom. The 
non-permanent members are elected by the General assembly. They are elected for a two-year 
term, with only five of the ten retiring after every two years. Each Council member has one 
vote. If a permanent member does not agree with a decision, it can cast a negative vote, and this 
act has power of Veto. The Security Council has, arguably, the greatest power of any of the 
bodies present in the United Nations. Its overall objective is maintaining international peace 
and security (Nicholeson's Report, www.jammu- kashmir.com).

The question of  Jammu and Kashmir has been on the UN agenda since 1948, when the Indian 
government lodged a complaint to the UN Security Council regarding Pakistani aggression 
along with tribal intruders in the state of Jammu and Kashmir which could have disturbed 
international peace and security. Almost 7 decades have passed but the dispute over the  state of 
Jammu and Kashmir remains unresolved. The UN Security Council resolutions of 1947, 1965, 
1971 and 1972 established a framework for resolving the dispute of Kashmir. Sadly, the 
superpowers of the time did not encourage the UN to follow up with a full resolution of the 
Kashmir dispute (www.un.org).

However, all the permanent members of Security Council endorsed the idea of a plebiscite in 
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the state of Jammu and Kashmir as soon as both the parties had withdrawn their forces from the 
state. The option given to the people of Jammu and Kashmir was to join either India or 
Pakistan. The members of the Security Council did not note that there could have been a third 
option as well, that is the option of an independent state of Jammu and Kashmir. According to 
the UN resolutions, Pakistan was to withdraw all tribesmen and its army men from the state of 
Jammu and Kashmir after which India was to withdraw the bulk of its forces and keep a 
minimum number to maintain law and order in the state. Pakistan did not withdraw its forces 
back and the status continues till today. None of the permanent members of the Security 
Council did ever force Pakistan to withdraw its forces so that a plebiscite would be held under 
international auspices and the dispute over to the state of Jammu and Kashmir could have been 
resolved forever. Finally, the UN Security Council debate ended, with the President of the 
Security Council stating, on May 18, 1964, that the negotiations between India and Pakistan 
might be complicated by any outside intervention. Thus USA, Great Britain and the Soviet 
Union asked for a bilateral settlement instead of  UN involvement (www.un.org).

However, all the permanent members of Security Council still reiterate the idea of a plebiscite 
to resolve the dispute over the state of Jammu and Kashmir. During the Cold War era Pakistan 
happened to be an important ally of United States. So the US policies during that time 
happened to be Pakistan-centric. Even during the Afghan -Soviet war Pakistan received huge 
amount of funds from the Western countries including United States to counter the Soviet 
advance into the region and it was during this time that Afghani mujahidin fighters were 
encouraged to drive off the Soviets from their country in the name of Jihad. At that time the 
Jihadi freedom fighters were encouraged by the Americans. After the Soviets were defeated, 
the Americans left the region for Jihadis to prosper in the region and they created turmoil in the 
state of Jammu and Kashmir. They had turned a deaf ear to the incidents of terrorism that took 
place in the state of Jammu and Kashmir by the Jihadis imported from Pakistan and 
Afghanistan. But the incident of 9/11 (World Trade Centre demolition) shook the entire world 
and the Americans opened their eyes to the harmful consequences of Jihadi terrorism. Now the 
Americans along with other permanent members of Security Council have realised the threat 
caused by Al Qaeda, a powerful terrorist organisation that has a well organised network in 60 
countries of the world (Glass, 2002). Now United States have declared the global war on 
terrorism in which they have engaged Pakistan in spite of the fact that Pakistan continues to 
host the deadly Al Qaeda and Taliban along its border with Afghanistan. Other permanent 
members of the Security Council like China, United States, France and UK have also 
expressed concerns over this and have repeatedly asked Pakistan to end cross-border terrorism 
and infiltration in the state of Jammu and Kashmir. Thus US has adopted a mid- way path of 
engaging both India and Pakistan in the coalition to fight Al Qaeda and its likes and, therefore, 
wants a peaceful solution of the Kashmir dispute through bilateral means as specified in the 
Shimla agreement of 1972.

The US and French views against the internationalisation of the Kashmir issue is shared by 
China and Russia as well. The Russians are facing the problem of terrorism in Chechnya and so 
they have accorded full support to India regarding Kashmir issue. Although China continued to 
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be a close ally of Pakistan but there has been a paradigm shift in the foreign policies of China 
since late 1990s. The Chinese have shown a neutral attitude towards Pakistan during Kargil 
war between India and Pakistan. Today the China also emphasises that the solution of Kashmir 
dispute should be through bilateral means and have accused Pakistan on not being able to 
reduce cross-border terrorism to the Indian administered Kashmir and other parts of India. 
China has also been facing the problem of Muslim separatists in its state of Xinjiang. China 
considers that these Muslim separatists have alleged links with Jihadi groups of Afghanistan 
and Pakistan. Thus China considers India as an important neighbour and has increased its 
efforts to resolve the Kashmir dispute bilaterally with Pakistan.

Although all the permanent members of Security Council have reiterated their call for a 
plebiscite in the state of Jammu and Kashmir, but none has acknowledged the fact that in the 
last seven decades the state has undergone tremendous demographic changes. Cross-border 
terrorism has led to the exodus of a vast majority of Kashmiri pundits from the valley. On the 
other hand many non-Kashmiris have entered the valley from across the LOC and have settled 
there. So the plebiscite held at this stage would not be a fair one as the large number of real 
Kashmiris have migrated from the state and so the validity of UN resolutions is questioned by 
India now.
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Introduction

Involving both men and women at all levels of development planning, implementation and 
evaluation will make a world of difference in the entire society by carrying out social change 
through development interventions. Such planning processes ensure women to be a social 
resource and treat them as partners in development. This argument presents a robust 
underpinning for the Gender and Development (GAD) approach. GAD focuses not on women 
per se but on gender relations i.e. the relations between men and women in diverse settings 
(Kabeer,1994). GAD approach considers women as active agents and not passive recipients of 
development (Razvi and Miller, 1995). It is highly relevant for a fair and proper resettlement 
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planning. Resettlement refers to physical, pre-planned relocation, combined with appropriate 
support mechanisms, including social support, in the new location. Resettlement is a 
combination of physical relocation (displacement) with subsequent attempts to restore the 
displaced people's livelihood in the new place. It considers resettlement a holistic exercise, 
encompassing several aspects of life (Terminski, 2013).

Traditionally, the focus of resettlement planning by planners is at the household level. This 
neglects the understanding of the dynamics of intra-household relations between women and 
men. This resettlement planning is so mechanical in nature that it fails to take into 
consideration any gender needs(Sikka, 2016). The ingrained notion of masculine hegemony 
(Connell, 1987) and the maintenance of patriarchal ideology create ripples in the production of 
spaces, particularly in spaces created through resettlement of affected people. The inherent 
societal bias reflected in the policy may preclude women from benefiting from opportunities 
provided through the project. Adding further, when gender differences and gender needs are 
overlooked in the planning phase of the projects, then the projects are unlikely to respond to 
women's need and may even have negative consequences for women ( Thukral, 1996).

Planners must have the significant task of listening to both men and women and then to build 
their vision into planning strategies. A sense need to be prevailed that planning is more than just 
a technical and mechanical exercise. The policymakers set the planning agenda but it is the 
planners' perspective which influences the levels of ardour to fulfil the policymakers' wish. In 
fact, the planners are front-line agents of the state's development intervention. Therefore, they 
are not merely technical experts but also political actors in the development process. 

The present research article highlights the need of reorienting the resettlement planning in 
context of development projects involving displacement of persons. Certain strategies are 
suggested in the paper for engendering the planning of resettlement sites, which are also a 
practical instrument in fulfilling the agenda of putting 'gender' first in the resettlement 
planning. There is an urgent need to transform the current planning stereotypes and involve a 
gender-aware perspective in planning of resettlement locations. Since women are affectively 
attached to the welfare of the household, they are more aware than men about the needs for 
infrastructure and services for their household. They are also more committed to the success of 
the projects that improves living conditions, therefore, women's participation is a means to 
improve project results (Young, 1997). 

Objectives of the Study

· To understand the impacts of resettlement planning on gender relations in study area.

 · To suggest strategies for engendering the planning of resettlement sites

Study Area

Sardar Sarovar Dam, a large multipurpose river project on river Narmada is located in the 
Gujarat state of India. Sardar Sarovar Dam has been planned for generating 1,450 MW of 
electricity and to quench the water needs of the people of Kachchh, Kathiawar, North Gujarat 
and the southern part of Rajasthan (Figure 1).The construction of the dam began in 1960s 
which came to its end in 2017 when the dam reached its full height. According to the official 
estimates, Sardar Sarovar has displaced 46507 families, primarily tribals from the 245 villages 
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Figure 2: Location of Study Sites in Vadodara, Gujarat 

spread over three states of Gujarat, Madhya Pradesh and Maharashtra (Figure 3). The civil 
society group like Narmada Bachao Andolan contests the official figures and claim that about 
1,00,000 families have been displaced by this project. The majority of the resettlers are tribals 
belonging to tribal communities like the Tadvi, Vasava, Raathwa and Bhilala etc. These 
resettled persons have been taken as the subject of the present study. To resettle these affected 
people, around 200 resettlement sites were developed by the Sardar Sarovar Punarvasvat 
Agency (SSPA) in Gujarat. The maximum number of these sites is located in the Vadodara 
district. Therefore, Vadodara in Gujarat was selected as the study area for this research. 

Figure 1 : Sardar Sarovar Project at its full height of 138 metres on 17 Sept. 2017

56

Geographical Perspective



Figure 3: Origin of project affected families and displacement of people due to Sardar Sarovar 
Project
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Methodology

The paper is based on the recently updated research and a conceptual understanding while the 
initial field surveys of the selected sites were carried out in early 2016.Key-informant 
interviews, focus group discussions and participant observations were utilised for data 
collection in the study area. Men and women resettlers from tribal communities residing in the 
resettlement sites of Sardar Sarovar dam were taken as the respondents of the study. This paper 
is based on the fieldwork undertaken in the selected resettlement sites of Vadodara, Gujarat. 
Thuvavi, Sathod (A), Sinor-2, Sathod (B) and Dhalnagar as shown in Figure 2 were the 
selected resettlement sites for this study. The selected sites were diverse in terms of community 
and their place of origin and the method of site selection is a combination of random stratified 
sampling and snowball sampling. Sathod (B) and Thuvavi sites were selected to understand the 
conditions of resettlers who came from Madhya Pradesh and Maharashtra respectively. Sathod 
(A), Dhalnagar and Sinor-2 sites were selected to understand the resettlement and 
rehabilitation of various tribal resettlers from the Project affected parts of Gujarat.

Focus group discussions (FGDs) and interviews of both male and female members of the 
households were conducted. The FGDs and in-depth interviews were the important qualitative 
methods from the point of view of this research paper and gave an insight into the transforming 
gender relations after displacement and resettlement. At least two sessions of FGDs at each 
selected site were done with small groups of men and women separately. These sessions with 
focus groups extended to around thirty minutes and the discussion revolved around their 
participation in pre-project consultation, compensation, and problems faced after resettlement 
and any suggestions for the same. As a follow up to the group discussions, personal interviews 
were held. In total, 37 respondents were part of these interviews and these interactions were in-
depth in nature which helped in understanding the socio-cultural implications of the 
resettlement including spatial mobility of men and women. The in-depth interview sample for 
the study was a 'purposive sample'. Narratives of the resettlers have been incorporated to 
understand the post- resettlement transformations in the gender relations and implications of 
resettlement planning. In simple terms, narrative research is used to answer the question – 
'what happened' (Zeller, 1995), and to make known or convey information (Lacey, 2000).

Result And Discussion

Impacts of Resettlement Planning on Gender Relations

The changes in production processes caused by irrigation, relocation, changes in occupational 
structures due to the downstream impacts of dams, all cause profound changes in social and 
gender relations in a community. In some cases, the social impacts of dams resettlement 
planning might lead to more egalitarian gender relations. For example, in a resettlement 
scheme in Zimbabwe, women tended to be less constrained by past kinship patterns and had 
better relations with their husbands (Koenig, 1995). Displacement and resettlement have 
changed gender roles in the context of displaced Muslims in Sri Lanka which were displaced 
by the ongoing civil strife with Liberation Tigers of Tamil Elam (LTTE) from the Northern 
Province. The displaced women after resettlement worked as wage workers on onion and chilli 
farms and earned a sufficient income to become economically independent and managed to 
establish new social networks.  On the other hand, the men became used to doing household 
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chores that only women had done in the past. This included taking children to school and 
collecting food rations from cooperative stores. During the initial phase of resettlement, many 
men did not engage in any productive activity to contribute to the household income as they 
were experiencing the trauma and shame of being displaced as landless refugees. During this 
time, they depended on their women to earn a living. This reversal of gender roles brought in 
social, cultural, and economic changes among these displaced communities (Ghani, 2014).

However, a different scenario was observed among the tribal resettlers at the Sardar Sarovar 
Project resettlement sites in Gujarat, India. New gender roles after the resettlement dictate that 
women no longer remain productive and equal partners in the community and are meant to 
remain at home taking little part in income-generating activities (Sikka, 2019). Overall, there 
has been a devaluation of the roles and tasks that women traditionally performed, and also a 
relegation of women to a lower status, as gendered roles and functions have taken on different 
meanings. This devaluation has directly to do with the way gender roles have been created 
during the process of compensation and rehabilitation established by the Project authorities 
(Sikka, 2019).The state of Gujarat devised a policy on resettlement and rehabilitation in late 
1980. Men resettlers recalled that the compensation benefits they were given were the same as 
those mentioned in the Gujarat policy. Almost all the men resettlers in various resettlement 
locations reported being 'happy' because all the assumed head of households and the major 
sons as well, received land-for-land compensation with legal titles. It was also notable that 
adult unmarried women and widows were excluded from land compensation. Besides, there 
was no mechanism to ensure women's participation in pre-project consultation and 
participation, site selection, design and suitability of house and provision of basic amenities. 
Women spend her maximum time in the house - nevertheless their spatial needs were ignored. 

In the original villages, women were largely engaged in informal work like gathering minor 
forest products and selling them. Women's supplementary income from minor forest produce 
gave them a sense of pride and a voice in the household's decision-making.  Displacement has 
completely diminished women's access to the forests and their income from forest produce. In 
the absence of this supplementary income even the men feel financially tight and insecure. As a 
result of this, at the new resettlement sites the gender roles have changed and women have 
become completely dependent on their men for their all needs.

Moreover, there was loss of social networks as a result of relocation as mentioned by the 
women resettlers of Sardar Sarovar Project, which affected women more than men. For 
women, much of the support provisions flow from close networks: child care, assistance 
during sickness, access to information, economic assistance and a variety of other support. 
Resettlement has taken women far away from their natal home. This has seriously affected 
their welfare, as support in times of crisis from parents and brothers is not available due to a 
loss of frequent contact. If socially cohesive units, from the point of view of women were not 
resettled together, it would seriously affect the welfare of women and children 
(Parasuraman,1993). However, young men at resettlement sites were able to develop new 
social networks for seeking employment opportunties. There were also incidences of increase 
in social evils like alcoholism, gambling and adultery because of displacement and resettlment 
at the new sites. Women at times faced new forms of violence like sexual abuse, molestation, 
eve teasing and domestic violence to an increased degree and frequency.
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Engendering the Resettlement Planning: Suggested Strategies

Against this backdrop, there should be efforts to mainstream gender – i.e. to integrate gender 
concerns in all aspects of planning of resettlement and rehabilitation. We assert here the need 
for gender mainstreaming. Gender mainstreaming is the “process of assessing the implications 
for women and men, of any planned action, including legislation, policies or programmes, in 
all areas and at all levels. It is a strategy for making women's as well as men's concerns and 
experiences an integral dimension of the design, implementation, monitoring and evaluation 
of policies and programmes in all spheres so that women and men benefit equally and 
inequality is not perpetuated. The ultimate goal is to achieve gender equality” (UN Economic 
and Social Council,1997). Buckingham (2004) stated that gender mainstreaming is an issue of 
developmental effectiveness and cannot merely be considered as political correctness or 
kindness to women.

Kumar (2005) quoted by Ahmad & Lahiri-Dutt (2006) puts forth that the time has come for the 
resettlement planners and policy makers to incorporate recent feminist arguments and 
approaches arising out of empirical research and social activism. Despite good policies, 
implementation and adherence to gender equality laws, policy frameworks remain weak. This 
is particularly evident in more remote areas, where the dynamics of gender relations intersect 
with traditional culture, beliefs, and practices, and gender inequality is exacerbated by 
prevailing high incidence of poverty.

Moreover, in 1997 the gender mainstreaming adopted by UN as a global strategy which was 
based upon the Beijing Platform for Action, have also incorporated many gender planning 
concepts (Moser, 2014). Gender planning attempts to bridge the gap between theory and 
practice and gender planning, its principles and practices are still relevant today. Furthermore, 
gender planning contributes to the continuous demand for practitioner-focused gender 
frameworks to create awareness among new generations, as well as providing associated tools 
for policy, planning and project formulation and implementation.

Certain strategies can be suggested in engendering the planning of resettlement sites that can 
be useful for project authorities. These strategies are developed based on an empirical research 
on gender dynamics of displacement and resettlement of Sardar Sarovar Project, India (Sikka 
& Mathur, 2018; Mathur & Sikka, 2021).  The strategies for engendering the resettlement 
planning are as follows:

1. The gender perspective should be recognised in resettlement planning, as women are the 
primary users of their household space. This should begin by recognition of the fact that 
bias exists and steps should be taken to rectify it by the authorities. This could be achieved 
by seeking consultation with project affected men and women about house design to meet 
their physical and spatial needs like location of kitchen and storage spaces in the 
household.

2. Project planners and state officials can ensure proportionate or at least 50% of women 
representation of women during meetings on resettlement planning and discussion on 
resettlement plan. This could ensure adequate representation and presence of women in 
all project related meetings. The policy should not be a formality to gender representation 
at meetings, it should have mechanisms to ensure women's participation. Therefore, it 
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4. The definition of oustee or project affected person should be gender inclusive. Both men 
and women should be co-beneficiaries in the compensation package awarded to the 
household. There should be explicit provisions for the individual compensation to single 
and widowed women.

5. Tenure rights in the form of joint titling can be another  step in the right direction as it 
gives the women power of decision making in households and sense of security, thus 
affirming the value of the house in their lives as something that not only fulfills their 
practical gender needs but also their strategic gender needs. Besides giving women 
'attachment to the house', the property rights also make them assertive of their needs if 
their preferences are being overlooked (Datta 2006). This is a bold step in making 
married women visible in the gender analysis. 

6. Gender needs should be fulfilled in site selection, site and housing design and suitability 
of physical area. This has direct bearing on the women's welfare as she derives much of 
the support from kin living in the vicinity. It should be ensured by the project authorities 
that at least 50% of the representatives or resettlers themselves who are shown 
resettlement sites are women. The details about the sites - location, safety issues and 
appropriateness should be shared with both men and women. Women's concerns should 
be taken into account before the site is finalized.  Jena rightly remarks, when the 

rd rd
Constitution of India under 73  Amendment Act, 1992 already mandates 1/3  of the seats 
of local governments for women, “the inclusion of women in R&R committees is un-
negotiable” (Jena, 2006). 

“Generate and Disseminate gender disaggregated data and information for planning and evaluation.”

“Take measures to integrate a gender perspective in the design and implementation of, among other 

things, environmentally sound and sustainable resource management, production, techniques and 

infrastructure development in rural and urban areas.”

                 -  Platform of Action and Beijing Declaration, 

                    Fourth World Conference on Women, Beijing, 1995

should be ensured that the consultations should be organised at a time when women find it 
convenient to attend so that maximum participation is achieved in these meetings. The 
venue for meetings should be chosen bearing in mind easy access to women. Besides, the 
discussion in the meetings should take place in local dialects of that community. 
Moreover, separate meetings with women could also be a progressive method of 
soliciting women's views on sensitive issues like sanitation, house plan etc.

3. Gender concerns should be addressed in data collection by collecting gender 
disaggregated data. It is necessary to generate gender-specific data of affected 
communities in the project impact area. Gender disaggregated data forms an integral part 
in framing a gender inclusive resettlement plan. The collection of gender disaggregated 
data can include ownership, access and benefits of resources, household decision making, 
income earning activities of women and their reliance on common property resources, 
skills and requirements.
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7. Project planners should develop an arrangement wherein the affected men and women 
can participate in the housing design and structure, and location of amenities at 
resettlement sites. This could ensure that the resettlers particularly women will have an 
easy access to basic civic amenities like water, sanitation etc. This also fulfils the spatial 
needs of women, as they spend their maximum time at home. Special efforts should be 
made to develop sites in a safe and habitable environment. Women's opinion on safety can 
also be sought.

8. Efforts should be made by the project authorities for income restoration of women to 
make them financially independent from the men and give them a say in the decision 
making of the household. Skills training for both men and women, keeping in mind their 
specific needs and spatial requirements, should be organised. Establishment of self-help 
groups will also prove beneficial in this context. These self-help groups can also renew 
the redundant skills of the resettlers. For example, a mechanical flour mill can be set up at 
the resettlement sites that can be owned as a collective enterprise by women through a 
women's group, where all members learn to run, maintain and service the mill.  Apart 
from reducing the resettler women's burden of flour grinding, this could increase the 
feeling of self-worth and also bring collective social recognition to women. The income 
from these projects can be used for community projects or for providing micro credit and 
could give women a greater decision making power within the community.  

9. In order to make the grievance redressal mechanism gender friendly, the personnel 
involved should be trained in handling gender sensitive issues.  Steps should be taken to 
ensure the presence of women/gender experts in grievance redressal units at a formal or 
informal level.

10. There is an urgent need for a gender sensitive institutional framework for resettlement. 
Female staff or a gender specialist should be hired by the resettlement agency to work 
with and assist women in various stages of resettlement and rehabilitation. Women's 
groups should be involved in resettlement planning, management, income generation 
and grievance redressal.  

Lastly, the current planning stereotype needs to be transformed by the incorporation of gender 
aware organizations and planners into the planning process of resettlement as well as into their 
monitoring and evaluation.

Good Practice on Engendering Resettlement Planning 

A case study of Song Bong 4 Hydropower project in Vietnam can be mentioned as a good 
practice of planning from a gender perspective. The resettlement plan of the project has 
ensured the equal participation of women at all stages. Women's voices were heard and 
agreement was reached in resettlement consultations, women's role in site selection, women's 
contribution in design and management of infrastructure at sites were some of the pioneering 
features of gender inclusive approach adopted by these authorities.  The intrinsic value of 
women's participation for women themselves and communities is reflected in the fact that 
women are continuing to meet on a regular basis even after their villages have been fully 
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relocated (ADB, 2014). These meetings are avenues to discuss issues ranging from private to 
community matters at the resettlement sites. Gender related benefits in resettlement have also 
emerged in this project. Women have equal entitlement to compensation like joint titles in the 
name of both husband and wife, same individual rights have been guaranteed for households 
headed by a single man or a single woman, practice of paying cash compensation to both 
husbands and wives equally, transparently and publicly. Besides, women have direct channels 
of grievance redressal, women enjoy improved mobility, access to services like healthcare and 
maximum opportunities to develop skills and capacity of affected women. 

Conclusion

In this intervention, it is sought to bring both affected men and women as equal partners in the 
processes of resettlement planning. Beginning with a broad discussion entailing gender and 
resettlement planning, the narrative has been situated in GAD approach and laid an agenda for 
the project planners. In fact, the resettlement shall be treated as a development opportunity, and 
for meeting the aims and objective of the project benefits, the affected women's participation 
should be a means to improve project results. The resettlement of Sardar Sarovar project 
entailed direct impacts on gender relations and gender roles in the project affected 
communities. The authors assert for gender mainstreaming to integrate gender concerns in all 
aspects of planning of resettlement and rehabilitation. Certain strategies are suggested in 
engendering the planning of resettlement sites that can be useful for Project authorities. These 
strategies are a practical instrument in fulfilling the agenda of putting 'gender' first in the 
resettlement planning. The pragmatic steps highlighted in the discourse above would assist in 
transforming the current planning stereotypes and involve a gender-aware perspective in 
planning of resettlement locations. The Song Bong 4 project, Vietnam presents a good practice 
where the project planners has involved women as equal partners in all stages of project- pre 
project consultations, site-selection, infrastructure development, compensation entitlement, 
access to services, capacity development, grievance redressal and post-resettlement 
monitoring. With this in mind, the resettlement planers and project authorities are required to 
critically engage with gender dynamics of the resettlement. The development projects should 
ensure that the resettlement policies are sensitive with the provisions of sustainable livelihood 
opportunities for affected, consultation with both men and women in all the phases of the 
project, sharing project benefits with the affected and an inclusive compensation entitlement.  
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Introduction

Climate change is a long-term change in the average weather patterns that have come to define 
earth's local, regional and global climates.  It poses a major threat to all dimensions of 
sustainable development and has widespread impacts across various sectors and ecosystems as 
well as on the occurrence and intensity of climate related hazards such as floods and drought 
(Khan et al, 2016). Human activities have increased the atmospheric concentration of 
greenhouse gases, changing the Earth's climate on both global and regional scales. In recent 
years the potential impacts of climatic change and variability have received a lot of attention 
from researchers. According to IPCC (2001), increase in greenhouse gas concentrations 
increased the annual mean global temperature by 0.6 ± 0.2°C since the late 19th century. Over 
the past 100 years, the global average temperature has increased by approximately 0.74 ± 
0.18°C (Mean ± s.e.) and is projected to continue to rise at a rapid rate (IPCC 2007). The Fourth 
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ABSTRACT

Climate Change refers to increase in the global average temperature due to consistent rise in the 

concentra�on of atmospheric greenhouse gases, resul�ng in clima�c shi�s and impact across the 

world. Although climate change has occurred on a global scale, its impact o�en varies from region to 

region and even from loca�on to loca�on. Bihar is one of the most climate-sensi�ve states in India due 

to its geographical se�ng, hydro-meteorological uncertain�es, dense rural popula�on and high level 

of poverty and Patna is not excep�on to this. The city has witnessed constant rise in the temperature 

and variability in rainfall pa�ern in last few decades and increase in the occurrence of floods and 

drought condi�ons in this region suffice the evidence of climate change impact.  In recent years the 

poten�al impacts of clima�c change and variability have received a lot of a�en�on from researchers. 

Clima�c variability is implied to understand mean state and clima�c sta�s�cs on all temporal and 

spa�al scale beyond individual weather events. Understanding of clima�c variability(such as 

precipita�on, temperature, humidity, etc,) trends and predic�on will help policy makers and planners 

for be�er management of vulnerable resources. The present study aims to iden�fy trends in 

temperature and humidity �me series of Patna District covering a period of 39 years from 1981-2019 

and to predict varia�on in the variables of climate of Patna District.

Keywords : Precipita�on, Temperature, Climate Change, Trend Analysis, Linear regression method.
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Assessment Report of the Intergovernmental Panel on Climate Change (IPCC) has played a 
major role in framing the current understanding of likely impacts (IPCC, 2007a, 2007b, 
(Gosling et al. 2011)). The global mean surface air temperature has risen about 0.5°C during 
the 20th century(Al-Muhyi, Jabbar, and Kwyes 2016).Although climate change has occurred 
on a global scale, its impact often varies from region to region and even from location to 
location. Bihar is one of the most climate-sensitive states in India due to its geographical 
setting, hydro-meteorological uncertainties, dense rural population and high level of poverty 
and Patna is not exception to this. The city has witnessed constant rise in the temperature and 
variability in rainfall pattern in last few decades and increase in the occurrence of floods and 
drought conditions in this region suffice the evidence of climate change impact. 

In current scenario, Policy-makers need up-to-date information on the likely future impacts of 

Figure 1 : The location of study area
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climate change on human society and natural systems.(Gosling et al. 2011). Precipitation and 

air temperature are two of the most important variables in the fields of climate sciences 

(Chattopadhyay and Edwards 2016). It also impacts the water demand and supply. As cropping 

season is directly proportional to the rainfall pattern, a better scientific understanding of trends 

in climatic variables would help policy makers to prepare better plans for sustainable 

development in agriculture. According to fifth report of IPCC, there exists a direct 

unambiguous relationship between the concentration of carbon dioxide and rise in temperature 

universally. Also, climatic variable alters the process of hydrological cycle and climatic 

impacts are also seen on the health of people and consequently results in noticeable altercation 

in water present in lakes, ponds, rivers, oceans, etc.

Study Area

The study area of the present research work, being the Patna District, which is located on the 

natural levee, lies in the central part of the state of Bihar, to the south of River Ganga. It covers 

an area of 3202 km2. The extent of Patna district is within 25°28?45? N to 25°40? N latitudes 

and 84°68? E to 85°20? E longitudes. Geographically, most of the area falling under Patna 

District, exhibits a typical example of natural levee with fine alluvial sediments.

Climate of Patna : An overview

The summer season marks its beginning from the month of March with the blowing of westerly 
wind accompanied by dust storms locally known as 'loo' and continues up to the end of May. 
The scorching weather is felt in the month of April, but the mercury shoots up to 46?C in the 
month of May. The summer is followed by the rainy season, with the onset of south-west 
monsoon. Precipitation is received from the Bay of Bengal branch, although the temperature 
falls but it remains Muggy during the months of July- September. The mean normal annual 
rainfall of the region is 1131mm. 
The winter season starts from 
November and continues up to 
February with pleasant weather 
and little rain due to retreating 
monsoon. January remains the 
coldest month with several 
chilling cold phases/segments. 
Figure no. 2 shows that relative 
humidity falls up to 33 percent in 
the month of April whereas it 
rises up to 77 percent during the 
South-west monsoon in the 
month of September. Wet Bulb 
Temperature is highest in the 
month of August whereas it is 
lowest in the month of April.
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Objectives of the Study

The objective of the study is 

Ÿ To identify trends in temperature and humidity time series of Patna District covering a 

period of 39 years from 1981-2019.

Ÿ To assess vulnerability to climate in present and future of the region.

Ÿ To predict variation in the variables of climate of Patna District.

Methodology and Data Used

Data Sources

The data is procured from NASA POWER - Prediction Of Worldwide Energy Resources 

(https://power.larc.nasa.gov/ data-access-viewer/). Time series of monthly mean temperature, 

annual mean (Maximum and Minimum) temperature, annual mean humidity and Annual mean 

precipitation of Patna district covering a period of 39 years (1981-2019) were analyzed in MS 

Excel for this study. The temperature data is in degrees Celsius, precipitation in mm and 

humidity as a percentage. 

For better understanding of the observed trends, the temperature and humidity anomalies were 

computed by Pearson's correlation coefficient: 

In statistics, the coefficient of determination, denoted R2 , indicates how well data points fit a 

line or curve. Linear regression method is used to find relationship between a set of variables 

and to understand the future prediction in the variables. The following equation has been used 

for the present research: 

Where, Y is the dependent variable

X is the independent variable

a is constant

b is the shape of the slope

Y=a +bx ----------------------(1)
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Pearson's moment coefficient correlation

In order to measure the strength of association between annual mean temperature and annual 
mean humidity, Pearson's product-moment correlation coefficient has been computed and its 
value 0.5164 as shown in figure 3 shows moderate positive relationship between the variables 
which means as temperature rises, humidity also follows the same trend.

Figure 3 : Pearson's moment coefficient correlation between annual mean temperature 
and annual mean humidity

Temperature, humidity, atmospheric pressure, wind, and precipitation are some of the 
important climatic variables which are significant for understanding change in climatic pattern 
and resultant mitigation and adaptation measures to cope with climate change. Because 
knowledge of climate variability and trends is important for many aspects, the accurate 
forecast/prediction of climate variables is also equally important for the policymakers, 
planners, and other people working on water resource management and on mitigation and 
adaptation measures to cope with climate change. (Mahmood, Jia, and Zhu 2019).

Prediction of Variation in Climatic Variables using Regression Analysis.

An understanding of climate variability, trends, and prediction for better water resource 
management and planning in a basin is very important. All data records show peaks and valleys 
in sync with each other. Regression equations in table 1 has been applied to project yearly 
annual maximum mean temperature(fig.4), annual mean minimum temperature (fig.5), annual 
mean relative humidity and annual mean precipitation (fig.6).

Figure 4 : Showing anomalies and forecast in annual maximum mean temperature 
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Figure 5 : Showing anomalies and forecast in annual mean minimum temperature

All data on temperature show rapid warming in the past few decades, with the last decade being 
the warmest. The resultant analysis indicates how strong the trend in temperature or humidity 
is, and whether it is increasing or decreasing. Fig(4) represents anomalies and forecast in 
annual maximum mean temperature. It is clear that the trend has increased from year to year, 
and the magnitude of temperature increase is 0.32 °C for the period (1981 to 2019), this value is 
less than that presented by the IPCC, 2007 (Over the past 100 years, the global average 
temperature has increased by approximately 0.74 ± 0.18°C (Mean ± s.e.)). of the most 
important results that we draw from given figure 4, 5, 6 is that the linear regression line divided 
the temperature and humidity time series into two parts, the first part begins from.

Figure 6 : Showing anomalies and forecast in annual mean relative humidity and 
annual mean precipitation
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The first year of the series is 1981 and upto 2000 if is with a negative value, while the second 
part takes positive value from 2000 until the end of the series in 2019. This means that the first 
part is comparatively cold and the second is warm relative to the mean value. Also the situation 
is similar when trend analysis of relative humidity is observed, the first part of the humidity 
time series is negative and second part is positive. This means that humidity begins to increase 
from 2000 its value decreased below the average.

The trends of temperature (annual maximum and annual minimum) have been obtained using a 
linear regression line. Unlike precipitation and humidity, an increasing trend for temperature 
has been noticed from fig 5. The rate of change for minimum and maximum annual mean 
temperature is 0.0063 and 0.0029 ° C. The rise in temperature can be attributed to various 
regional factors like growth of industries which do not abide the GHGs emission norms in the 
peripheral areas of the city. The relative humidity and precipitation trend depicts the  r^2 value 
of 0.175 and 0.079 depicts very poor corelation over the years. The highest relative humidity 
value for the year 2030 has been predicted as 59.11 % which is approximately 4 percent greater 
than the year 2020.The rainfall anomaly can also be seen due to the presence of interannual 
variability where the rainfall trend decreases below the long-term average during the years 
1982 and 1993 and increases in the year 2009 and especially year 2019 experienced maximum 
annual rainfall in last two decades which has led to conditions of drought and floods 
alternatively.

To summarise variations in the climatic conditions in Patna district, climograph for five 
decades i.e, 1980, 1990, 2000, 2010 and 2020 has been prepared. To construct climograph 
temperature in ºC and Relative humidity for aforementioned five consecutive decades were 
procured from NASA POWER - Prediction of Worldwide Energy Resources (https://power. 
larc.nasa.gov/data-access-viewer/. Further, wet bulb temperature in F was calculated using the 
given formula(Roland Stull, 2011): 

Table - 1 : Showing forecast of the change in the climatic variables- temperature in ° C, relative 
humidity in percentage and precipitation in mm.
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In the given figure 7 the climograph shows high wet bulb temperature and relative humidity is 
high as compared to other months. In the year 1980 it can be noticed that there is an increase in 
wet bulb temperature, it goes up to 80ºF in the month of July and August. Simultaneously 
relative humidity is also high for the aforementioned months. This makes the climate muggy. 
The same trend has been noticed in the decades 1990, 2000, 2010 and 2020 with slight 
variation. Climograph of Patna in all decades witnessed diagonally elongated shape which is 
typical example of monsoon type of climate.

Figure 7 : Showing Climograph of Patna in 1980,1990, 2000, 2010, 2020

Tw = T * arctan[0.151977 * (rh% + 8.313659)^(1/2)] + arctan (T + rh%) - arctan(rh% - 
1.676331) + 0.00391838 *(rh%)^(3/2) * arctan(0.023101 * rh%) - 4.686035-----------(ii)

Where  T  =  Temp in F

rh = Relative humidity
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The city has witnessed impact of climatic variability in

Ÿ agricultural productivity, 

Ÿ on ecological system

Ÿ Health hazard.

Ÿ According to health experts, such change in climate is taking a toll on human health and 

leading to an increase in the number of cancer and diarrhoea cases(Report-Times of India, 

Feb2022).

Conclusion

Rainfall and temperature trend analysis play a predominant role in understanding the climatic 

variability of a region (Kumari et al, 2021). Due to its physiographic location Patna is prone to 

disasters such as flood and drought and vulnerable to changing variability in climate. The 

linear increase in minimum temperature is higher than that of mean and maximum 

temperature. Increasing temperature will hit the agricultural production along with associated 

livelihoods of the people and ecosystem at the large. The results from this study also indicates 

an increase in rainfall in the future climate, which would increase the chance of flash floods at 

most of the sites studied. An increase in rainfall intensity in the future climate may lead to flood 

conditions and lesser groundwater recharge(Tesfaye, et al, 2017). Therefore, it is high time that 

the concerned authorities should address the critical issue of climate change more 

comprehensively and holistically.

In order to mitigate the adverse impact of climate change. There is a need of these suggestions:

Ÿ People should be made aware of the effects of climate change through different media such 
as radio, TV, newspapers, banners, face to face contacts and through NGOs.

Ÿ There should be change in the cropping pattern seeing the variability of monsoon 

Ÿ Farmers should be made aware of the long-term and short-term prediction, and 

Ÿ Awareness about the resultant health hazards should also be made.
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ABSTRACT

India, the second most populous country in the world having large rural popula�on, which makes 

evolu�on of non-agricultural pursuits essen�al for the development of the country. The development 

is a comprehensive and mul�dimensional concept and rotates around three I's, "Inten�on, Incen�ve, 

and Investment", and is unfortunately missing in the context of rural development. Agriculture being 

the only source of employment in the Arwal district is the key to its backwardness in the country. 

There is an urgent need to formulate strategies to augment employment opportuni�es in non-farm 

sector in rural areas. The formula�on and adherence to sustainable rural development goals may go a 

long way in achieving desired industrial development in the study area.
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Introduction

Development is a comprehensive and multidimensional concept and rotates around three I's, 
Intention, Incentive, and Investment. The intention of development leads to incentive for 
development and which in turn mobilize investment for the same and is unfortunately missing 
in the context of rural development. India, the second most populous country in the world with 
large rural population makes country’s development synonymous with rural development. But 
the rural areas in the country are confronting with various social, economic, environmental and 
political issues and reeling under poverty and unemployment. Agriculture being the only 
source of employment in the rural area is the key factor of rural backwardness in the country. 
Hence it is important to address the problem at the earliest to bring about overall development 
of the country.

The Arwal district is also passing through the same phase. In the absence of non-farm activities 
and industries, people are largely dependent on agriculture for their livelihood in the district. 
The green revolution induced agricultural advancement has greatly helped the big farmers in 
the one hand and further widened the gap between privileged and under-privileged farmers on 
the other, and was the main cause of Maoist insurgency in the district in the past. At present, the 
district requires appropriate strategy, extensive grass root planning, stakeholder participation 
and conducive policies to initiate sustainable industrial development process. This can prove 

STRATEGIES FOR SUSTAINABLE INDUSTRIAL
DEVELOPMENT : A CASE STUDY OF ARWAL

DISTRICT IN BIHAR

Geographical Perspective ISSN 0970-809XVol. 23, October, 2022
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to be a powerful tool to realise four critical goals of poverty reduction, wider shared growth, 
food security and sustainable resource management (World Bank, 1997).

There seems to be a fallacy in the conceptualization of rural development initiatives, and is 
largely linked with improvement in various infrastructure facilities and rise in agricultural 
production.  But agriculture is just a component of the rural development. In fact, the process 
of economic development is a means to enable human beings to realise their full potential, 
nurturing of human values and attainment of human dignity by all (Rao, 1997). In fact, rural 
industrial development is a process of judicious utilization of natural and human resources and 
existing infrastructure facilities to enhance the quality of life of the rural folk in economic, 
physical and intellectual terms. Thus, the rural industrial development initiatives need to 
incorporate micro- industrial pursuits like bee rearing, food processing, horticulture, 
floriculture, sericulture, dairy products and eco-tourism and many more.

Figure 1 : Map of Arwal District
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Objectives of the Study

The present study proceeds with the following aims and objectives: 

Ÿ To evaluate resources potential and infrastructure facilities present in the district,

Ÿ To analyse means and ways to improve infrastructure facilities,

Ÿ To explore opportunities and avenues for sustainable industrial development of the Arwal 
and at the same time to see how viable strategies could be prepared .

Research Design 

The present research paper is based on secondary data and extensive literature survey. The 
secondary data has been obtained from various authentic government and non-government 
sources. Appropriate cartographic and statistical technologies have been used to represent the 
obtained facts and figures.

Study area

Arwal district of Bihar is located between 25°00°N to 25°15°N latitudes and 84°70°E to 
85°15°E longitudes(Asmarika, 2011). Initially Arwal district was a sub-division of Jehanabad 
district and in 2001 it was separated from Jehanabad to form a district. Arwal district comprises 
a sub- division, 5 blocks, 68 panchayats and 317 villages.  Arwal, Kaler, Karpi, Kurtha and 
Sonebhadra Bansi are the five blocks, Arwal being the headquarters of the district. The district 
occupies an area of 637 square kilometers having a population of 7.09 lakhs (Census, 2011). 

Result and Discussion

Appraisal of Resources Potential and Infrastructure Facilities in the District

 Alwar district situated in south Bihar and is composed of fertile alluvial soil and is endowed 
with abundant water resource. The district has meager vegetation cover of just 6.87 percent 
(ADH, 2011) of the land. Agriculture is the main occupation in Arwal. The agricultural 

produce includes cereals, sugarcane, vegetables, fruits, and fodder. Table 1 shows 
occupational structure of Arwal district and it is clear that 82.1 percent (Cultivators-20.79% 
and Agricultural labourers-61.22%) working population is engaged in agricultural activities, 
2.86 percent of work force is engaged in household industry and 15.13 percent of remaining 
workforce falls under other workers. 

Categories Percentage

Cultivators

Agricultural labourers

Household industry workers

Other workers

20.79

61.22

2.86

15.13

S.N.

1

2

3

4

Source : NABARD, 2021-22 Figure 2

Table 1 : Occupational Structure in Arwal District
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The table 2 gives the details of various 
enterprises in the Arwal district. The agro-
based industries include rice, flour, pulses 
and oil crushing mills. The metal work units 
incorporate goldsmith, blacksmith, iron-
lathe, and other enterprises include cane and 
dried leaf work, earthen pottery and shoe 
making. Above types are mostly run by 
family members as family business to cater 
the local needs. Altogether, there are 68 
furniture manufacturings, 31 agro-based and 
18 metal processing units, collectively 
employing 921 people (DIC, 2016). The 
basic infrastructure facilities and amenities 
are pre-requisite for upliftment and 
development of any region which is in a 
dilapidated state in the study area as the table 
3 clearly reflects.

Table 3 : Social Infrastructure Facilities in Arwal District 

    

SL. No.  Amenities & 
Infrastructure

 

Total 
Number

 
 

Population Being 
Catered

 1
 

Primary Schools
 

282
 

2,503
 2

 
Middle Schools

 
187

 
3,747

 3
 

High Schools
 

39
 

17,970
 4

 
College

 
04

 
1,75,211

 5

 

Primary Health Centers

 
05

 
1,40,168

 6

 

Health Sub-Center

 

65

 

10782

 7 Bank 14 50,060

Source: Self Computed with the help of District Handbook 2011.

The above table makes it clear that the educational facilities are not up to the mark and district 

has a literacy rate of 69.54 percent. It has 4 colleges, 39 high schools, 187 middle schools and 

282 primary schools (arwalpolice.bih.nic.in), each catering a population 2,503, 3,747, 17,970 

and 1,75,211 respectively. Poor infrastructure, paucity of educational institutions, 

incompetent and untrained teachers, and people's ignorance are collectively responsible for 

poor state of education here. The health service too is in a shabby condition, having just one 

Sadar hospital. This apart it has 5 Primary Health Centers and 65 Health Sub-Centers 

(dhsarwal. bih.nic.in), each serving a population of 1,40,168 and 10,782 persons respectively. 

Agro-based 

Tailoring & embroidery

Wooden furniture manufacturing units

Paper and Paper products

Chemical/Chemical based 

Metal based

Repairing & servicing 

Others

                                  TOTAL

Enterprises No. of UnitsS.N.

1.

2.

3.

4.

5.

6.

7.

8.

31

15

68

04

02

18

17

14

168

Source: DIC Arwal, 2016

Table 2 : Details of Existing Micro & Small 
Enterprises & Artisan Units in the District
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Banking facility is too in a shabby condition, having just14 banks (Website, Arwal), each bank 

serving a  population of 50,060. It is obvious that Arwal district has poor infrastructure, unable 

to utilize its resources sustainably and is reeling under poverty and unemployment. 

Means And Ways to Improve Infrastructure Facilities 

There is an urgent need to strengthen the infrastructure to initiate the process of sustainable 

development in the district. There is a need to work on education, health and sanitation status of 

the district. Education enhances one's ability to comprehend ideas, technology, and policies 

and empowers the community as a whole. It is important to renovate educational 

infrastructure, and the appointment of adequate competent teachers. The self-employment 

vocational training, such as mushroom cultivation, bee rearing, silk worm rearing, water 

harvesting, composting need to be imparted to rural youth to evolve efficient and skilled 

human resource and accelerate  resources mobilization. The Kaushal Vikas Yojna and Hunar 

scheme are governments initiatives in this direction (https://state.bihar.gov.in). The health and 

sanitation infrastructure too need to be restored as a healthy body shelters a healthy mind 

which in turn, empowers the human resource. The financial institutions too required to be re-

organized to facilitating transparency in transactions. Measures such as micro-credit and 

viable crop insurance policy need to be incorporated.

The development of other infrastructural facilities such as access to electricity, sanitation, safe 

drinking water, housing, irrigation and transportation facility are equally important. Power 

resource and electricity are key input for economic development, however electricity supply in 

the district is largely insufficient and mere 8.41 percent (DCH, 2011) of it's electricity demand.  

There is an urgent need to work in power sector. The geographical location favours the 

development of solar energy, and installation solar panel grids throughout the district can 

transform the electricity deficient district into self-sufficient one. Likewise, biogas is a perfect 

solution for decentralized off-grid electricity situations in rural areas where abundance of 

biowaste is available as feedstock (www.biowaste-to-biogas.com/). On the lines of Chhotkei 

village in Angul, Odisha which has installed first smart micro electricity grid based on solar 

power, generating a 30kWp daily (https://sunmoksha.com), creation and management of mini, 

micro, and nano grids based on solar and bio-gas energy can make Arwal self-sustainable in 

energy resource. In the present digital era, internet connectivity and broadband are essential for 

better use of resources. The intelligent logistics networks would allow villages to provide their 

products and services more efficiently on urban and global markets.

It is evident that the district's economy is largely dependent on agriculture and allied services, 

hence it is essential to consolidate the present agricultural system on which foundation of 

industrial development can be laid. The land reforms measures are imperative to enhance 

agricultural efficiency. The need of the hour is the sustainable use of land resources and re-

orientation of long-term growth policies in the favour of small farmers to maintain food 

security and social equity in the district (Boron. Et.al., 2016). Strengthening of the present 

agricultural and land utilization system is essential to facilitate economic diversification.
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Opportunities,  Avenues and Strategies for Sustainable Industrial Development 

The Arwal district requires extensive resource appraisal and formulation of realistic 

sustainable development goals to break the inertia and accelerates pace of industrial 

development. The district holds tremendous potential to cater on-farm and off-farm small 

industrial activities, such as poultry farming, dairy farming, fishing, mushroom cultivation, 

honeybee rearing, sericulture, composting, basket making, pottery, horticulture, processing of 

agricultural products, eco-sustainable tourism and many more. However, most of the above-

mentioned pursuits are being practices in the district in a subdued manner and need to be 

planned and amplified to transform them into profitable venture.

The development of livestock rearing, dairy farming, fishing and poultry farming can prove to 

be take off point for sustainable industrial development in the area. The Arwal district is 

situated close to Patna, Gaya, Jehanabad and Ara urban areas and have high demand for animal 

products. At present there are 94 dairy co-operative society and 1 milk collection unit in the 

district (NABARD, 2020-21). There is also rising demand for organic milk derived from 

native breeds (Neelgai). The small and marginal farmers can be organized under cooperatives 

and brought into this tread with little help and support from government or non-government 

organizations. At the same time the cattle dung can be utilized to form biogas, a clean source of 

energy, and the left-over slurry can be used as manure. 

The Poultry farming too is not much developed here, as per 2010-11 estimates there are a few 

commercial poultry farms having a total of 2916.4 poultry birds (46.0 birds per hectare) and 

addition to that there are 2989.14 poultry birds (47.1 birds per hectare) being reared on 

individual courtyards(PLCP,ARWAL, 2010-11) for self-consumption. The farmers in the 

district being financially weak and hardly have any access to financial institutions are not 

capable of establishing commercial poultry farm, but those who are keeping poultry birds on 

individual basis can organize themselves in a group to form cooperative and can collectively 

sold their products in nearby markets. They can concentrate on rearing native breeds, on 

locally available feed which will enhance the nutritional and test quotient of the product and 

will be able to create their own demand base. It will be both profitable as well as cost effective. 

At the same time the broilers and layer-based poultry farms also need to be expanded greatly to 

meet rapidly growing demand. To promote poultry farming the government of Bihar has come 

up with Samekit Murgi Vikas Yojana, which has training, credit and marketing provisions 

(https:// vijaysolution.com/).

Red meat is also in great demand and pork, buffalo beef and goat meat are important source of 

red meat in Arwal. Goat and pig rearing is a low-input and high-return activity and does not 

require a lot of skill (ILRI FDGs 2018) and is largely reared by poor and scheduled caste 

communities on a small scale in backyards on household waste and agricultural crop residues 

as feed. They need to be provided with infrastructural, technical and financial assistant to make 

it a profitable venture. 

The Arwal district is dotted with water bodies which can be utilized for fishing, and 
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aquaculture on cooperative basis. People may be trained to rear ornamental fishes which has 

high demand in urban areas. The National Fisheries Development Board (MOA&FW), 

Hyderabad has formulated many schemes to support ornamental fisheries in the country under 

Blue Revolution (https:// www.oftri.org), which need to be utilized. It can be done as a 

backyard venture as well as on extensive commercial basis both the options are needs to be 

explored by the district authorities. The fresh water pearl culture too can be developed using 

base technology for cultivating pearl in freshwater habitat created by the Indian Council of 

Agricultural Research (ICAR) and Central Institute of Fresh Water Aquaculture (CIFA) 

Bhubaneswar (https://www.intechopen.com). The interested people can be trained for the 

same. 

The lotus cultivation too has potential to augment farmers income. as it is in good demand. 

Lotus flowers contain medicinal properties and its seeds, young leaves and rhizomes are all 

edible and are used in various cuisine and for making pickles. It is used for decoration purpose, 

the large leaves are used as a wrap for food. A unique fabric from the lotus plant known as lotus 

silk is derived from the lotus stemsand. it is one of the most costly expensive fabrics in the 

world (https://en.wikipedia.org). It is an important venture in rural areas of Manipur and the 

dissemination of this technology in Arwal can be of great help. 

In order to achieve above objectives it is important to revamp animal husbandry and livestock 

related infrastructure in the district and requires consolidated effort of all the stakeholders. The 

skewed veterinary health services, non-availability of animal feed for all species (Rahman 

2017), absence of cold storage facility, negligible budgetary allocation for livestock research 

and development (1 percent) is a major challenge at present. The district has only 08 veterinary 

hospitals, 08 artificial insinuation centres, and 04 animal markets and they need to be 

extended(NABARD, 2020-21). The women folks are intrinsically involved in livestock 

management but does not have access to technology, credit and, services as their men 

counterpart, it is essential to eliminate this gender gap to accelerate development in the 

livestock sector. It is important to bring the scheduled castes population (20.16%) to the fore 

front as they largely depend on livestock rearing for their livelihood but unfortunately their 

voice is unheard due to limited bargaining power (Nathan and Xaxa 2012). The strategies for 

smooth marketing of the products without intervention of middle man is equally important. 

The horticulture and related food processing activities too have tremendous potential in the 

district. Horticulture mainly comprises of fruits, vegetables, ornamentals, medicinal and 

aromatic plants, mushroom cultivation, apiculture (bee keeping) and sericulture practices. The 

Table 4. reflects the composition of horticulture crops in Arwal districts. It is clear that area 

under horticulture crop is quite meager. However, among fruits, mango occupies larger area 

and production both. Whereas among vegetables potato has largest area and production both. 

There is need to expand area under horticulture crops. The community land and premises of 

government buildings can be utilized for the purpose. People are needed to be encouraged to 

plant fruit trees in their premises as well. 

82

Geographical Perspective



Table 4 : Area Under Horticulture Crops in Arwal District

Horticulture Crops  
          I.            Fruits   Area (in hectare)  

 

Production in      
Metric TonsSl. No.

 1.
  

Mango 
 

500
 

4500
2.

  
Guava 

 
200

 
1800

3.

  

Banana 

 

150

 

9150
4.

  

Citrus fruits

 

150

 

1500
5.

  

Muskmelon

 

NA

 

300
6.

  

Watermelon

 

NA

 

600
7.

  

Anole (gooseberry)

 

NA

 

200
II.

                   

Vegetables

  

Area (in hectare)

 
 

Production in      
Metric Tons

1.

  

Bitter gourd

 

110

 

880
2.

  

Bottle gourd

 

500

 

870
3.

  

Green chilli 

 

310

 

3926.68
4.

  

Potato 

 

4561

 

111744.5
5.

  

Cauliflower 

 

400

 

8100
6.

  

Tomato 

 

400

 

8500
7.

  

Brinjal 

 

410

 

9737.53
8.

  

Onion 

 

400

 

9900
9.

  

Cabbage 

 

400

 

6800
10.

  

Okra 

 

200

 

2400
11.

  

Carrot

 

150

 

1050
12.

  

Pea 

 

100

 

500
13. Radish 100 2100
14. Parwal 100 600

III. Medicinal and Aromatic crops Area (in hectare) Production in      
Metric Tons

1. Lemon grass, Tulsi, Mentha, Aloe vera etc .03 NA

Source: Horticulture Department, Government of Bihar, 2018-19   

The people need to take advantage of government scheme "Mukheya Mantri Bagwani 

Mission”, aimed at promoting cultivation of horticulture plants. The scheme has the provision 

of subsidy on establishment cost of orchards and gardens, on refrigerated Transport vehicles. 

Honey extractor Machine, etc. It also aims at creation of direct rural market, Solar Micro Cool 

Chamber and functional infrastructure for collection, sorting, grading, and packing units 

(http://horticulture.bihar.gov.in).Under the scheme training is also imparted to   farmers and 

has provision of exposure visit for the farmers.   

This apart, the food processing industry holds tremendous potential to accelerate  industrial 

development in the district. Numerous agricultural, horticulture and livestock products can be 

processed to enhance their utility and value. Maize is an important crop in the district and is 

mainly used as animal feed and is consumed in various forms. It can be processed to make 
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frozen corn, corn starch, corn flakes, corn chips, corn cob jelly. Baby corn is also an important 

maize product.    

Corn cob, a waste product of corn contains large amount of sugars that can be further utilized to 

produce various compounds (Cao et al., 1996). This natural and organic material may be used 

as a raw material to process thermal insulating products, light partition walls, ceiling coating, 

indoor doors and furniture (https://www.sciencedirect. com), liquid fertilizer (https:// 

www.philstar.com), animal feed (https://uma.ac.id) and being a bio-absorbent material can be 

effectively used to filter contaminations present in water (https:// www.efilters.ca).

Banana offers significant opportunities for both fresh and processed food market. The 

processed item of banana includes banana chips, pulp, baby food, ready to eat, canned banana 

flower and stem curry vegetables, and pickles. This apart the banana leaf and trunk can process 

to obtain fiber which has a good market demand. The Naugachia, near Bhagalpur district has 

set up a banana fibre extraction and yarning units.  The banana leaf can be used to make organic 

disposable plates and bowls (http://swc.bihar.gov.in). Besides fruit and vegetable processings, 

such units also include manufacturing of dehydrated and frozen fruit and vegetable. 

Dehydrated and powdered vegetables such as garlic, ginger onions, coriander, mint and 

fenugreek leaves have great demand. The processing of mangoes into pulp, juice, pulp slabs, 

jam, jelly, beverage, nectar, candies, powder, is also a lucrative option (http://www. 

udyogmitrabihar.in). Similarly, many other horticulture products produced in the district may 

also be processed to add value and create job options. The establishment of small processing 

units to prepare squash and pickles from citrus fruits, pickles from Anole, chilli sauce from 

green chillies, potato chips from potato, tomato sauce from tomato, frozen peas will definitely 

add to industrial development and prosperity of the district. It is also required to lay hand on 

newer avenues such as honey bee rearing, mushroom cultivation, compost manufacturing 

units, manufacturing of tiles made of cereal husks, Aloe-vera processing units, development of 

nursery to produce decorative and feng-sui plants, hydroponic and vertical farming will further 

push district towards development. 

In this regard, the government has launched various programmes like Pradhan Mantri Kisan 

Sampada Yojana (PMKSY) and Micro Food Processing Enterprises Scheme (PMFME), the 

vision 2015 and Bihar Start up policy to encourage establishment of horticulture related 

enterprises.  The vision 2015 was designed to 'tap the untapped potential' of Bihar's agriculture 

sector through accelerated development of the food processing industry. Likewise, Bihar Start 

up policy 2022 has also incorporated development of food processing industry under High 

Priority Sector. 

The traditional artisans involved in the manufacturing of pottery, cane and palm leaves 

products too need to be updated, trained and financed to adopt newer technology to join present 

market for their products. The potters need to train to manufacture pottery utensils and 

crockery which is nowadays in high demand. Similarly, cane and palm leaf workers to need to 

be updated regarding current demand of their products and should be trained accordingly.    
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The fashion industry is in big boom and requires trained and competent manpower. The 

government need to utilize this opportunity and provide tailoring and embroidery to female 

folks and link them with the people involved in fashion tread. 

Rural tourism and agritourism are complementary economic activities that could further 

stimulate rural entrepreneurship in the district. Rural tourism refers to the  movement of 

people from their normal place of residence to rural areas for a minimum period of twenty-four 

hours to the maximum of six months for the sole purpose of leisure and pleasure 

(https://tourismnotes. com/rural-tourism/). Whereas, agritourism presents a unique 

opportunity to combine aspects of the tourism and agriculture industries to provide a number 

of financial, educational, and social benefits to tourists, producers, and communities 

(https://nationalaglawcenter.org/). 

The rural based tourism encourages local communities to revive and preserve their traditions, 

crafts, traditional festivals, architecture and other unique practices (https://pscnotes.in/rural-

tourism-india-pdf/). The tourist points in Arwal includes Makhdum Shah ka Mazaar (Arwal), 

Fakharpur Temple (Fakharpur Panchayat), Madhushravatemple and Ashram (Mehendia), 

Gautam Budha Mandir (Akronja) and Aganoorjal VidhutPariyojna plant (Kaler Block), 

Belsaarsurya mandir ( Kaler) along sone. The rural tourism need to be developed in Arwal 

district, and requires renovation of above tourist places and water bodies, provision for stay, 

good and hygienic restaurants, good roads and communication. Organizing programmes such 

as folk dance, folk song and light and sound will also be of great help. However, it requires 

meticulous planning and implementation. 

Conclusion

It is evident that district holds tremendous potential and avenues for development of small 

industrial units. It requires vision, transparency, political will and commitment on the part of 

all stakeholders. The realization of above discussed activities depends on   extensive research, 

collaboration, import of unconventional and innovative techniques, meticulous training, and, 

bottom-up approach. Access to financial provisions will play pivot role in the industrial 

development of the region. To ease up financial stress industrial houses can be approached for 

adopting village. This apart, financial institutions need to provide micro loans. Formation of 

cooperative too will help and enable small and marginal farmers. The rural development needs 

to be based on inclusive policy incorporating every section of society. It is important to bring 

women folk and backward community in the fore front as they greatly contribute in all sorts of 

economic pursuits, but are often denied the fruits of development. Access to market is also 

essential and it also needs to create local market where the entrepreneurs can sold their 

products. Online access to market will be of great help in connecting producer and buyers. 

Last but not least, transition from linear to circular economy is also recommended to strike a 

balance between nature and anthropogenic activities. The present linear economy is based on 

the "take-make-use-dispose" plan, and involves transformation of raw materials into products. 

That are used and are finally discarded as waste (www.igi-global.com), which puts tremendous 
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pressure on finite resources and causes environmental degradation. Whereas, circular 

economy represents a restorative or regenerative industrial design, promoting use of 

renewable energy, discarding use of toxic and harmful chemicals, and aims for the elimination 

of waste through the superior design of materials, products, systems, and business models.
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ABSTRACT

Indian Handicra� Industry has offered several exquisite art and cra� to the whole world for several 

centuries. Parev, a hub of tradi�onal brass utensil manufacturing units is about 42 kilometers from 

Bihar's capital Patna. Dozens of big, medium and small units in the village supply brass utensils across 

Bihar, besides neighboring Jharkhand, and eastern U�ar Pradesh. In the absence of govt. support, the 

work in Parev; flourished, with the determina�on of the local manufacturers and entrepreneurs, and 

hardworking cra�sman. Thus, this paper a�empts to iden�fy major factors affec�ng the brass 

industry in Parev, in terms of managerial factors like poor working condi�ons, increased prices of raw 

materials, preference of buyers, the low mo�va�on level of ar�sans, and the threat of subs�tutes 

which are the main challenges faced by the ar�sans of Parev. The findings include the socio-economic 

condi�ons; educa�onal level; health facili�es and financial problems of brass workers in Parev village.

Keywords : handicra�s, brass, working condi�ons, innova�ons.
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Introduction

Handicraft is one of the most important sectors in the Indian economy employing more than 

seven million people. The country produces wood ware, art metal wares, hand printed textiles, 

embroidered goods, jewellery, etc. Most of the manufacturing units are in rural and small 

towns, and there is enormous market potential in all Indian cities and abroad.(ibef.org/exports) 

The unique features of art and crafts in Bihar are intrinsic beauty and great creativeness. 

Pottery, wooden articles, metal wares, stoneware, jewellery, lacquer works, kashida, sikki and 

moonj wares, wooden and clay toys, zari, artistic textile fabrics, and printing on cloth are some 

of the contemporary crafts of Bihar which are known in Indian as well as international markets 

for their artistic beauties and innovations (Ranjan, 2009).  Another chief feature of Bihar's 

handicrafts is their practicality and usefulness in everyday life like bangle making, khatwa 

works, and stonework. However, reasonable prices are the most important feature of the art 

and crafts in Bihar because of which there are great demands in India as well as in foreign 

markets. (Reddy, 2011)

CHALLENGES OF RURAL HANDICRAFTS INDUSTRY
IN BIHAR : A CASE STUDY OF BRASS INDUSTRY OF

PAREV (BIHTA, PATNA DISTRICT )
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Figure 1 : Location of Parev village in the District of Patna.

Brass Industry of Parev

Notwithstanding changing lifestyles and habits, brass utensils, considered auspicious, are still 
in demand, particularly in rural and semi-urban areas. Brass utensils are used for performing 
religious rituals at home and in temples, ensuring a steady demand for manufacturers in Parev. 
Parev is a hub of traditional brass utensil manufacturing units, situated about 42 km from 
Bihar's capital Patna. Dozens of big, medium, and small units of the village supply brass 
utensils across Bihar, besides neighboring Jharkhand, and eastern Uttar Pradesh (Khan, 2018).

Work in Parev thrives not with the government's support, but with the determination of the 
local manufacturers and entrepreneurs, and hardworking craftsmen. They have not only kept 
their traditional craft alive but ensured its growth. This is a rarity in rural Bihar, which is mainly 
agrarian.

Objective of the Study

Based on the above discussion, the objective of this paper is to find out:

Ÿ The socio-economic conditions of the people in the brass industry of  Parev

Ÿ Level of education and health facilities of the people in the brass industry of Parev 

Ÿ The financial and managerial problems faced by the people of the brass industry in Parev

Methodology 

The Methodology includes a detailed literature survey, analysis of the various primary and 
secondary data collected from the sample survey (30 households) and at the Parev Panchayat 
office; through a structured questionnaire, and presentation of results and findings in the form 
of tables and suitable diagrams.

 Study area

Parev is a village of Bihta Block in Patna District of Bihar State, India. It belongs to Patna 
Division. It is located 30 km. towards the west of District headquarters in Patna. 31 km from 
the State capital Patna. Parev is surrounded by Naubatpur Block towards the east, Koilwar 
Block towards the west, Maner Block towards the east, and Bikram Block towards the south. 
Maner, Dighwara, Masaurhi, and Patna are the nearby Cities of Parev. This place is on the 
border of  Patna and Bhojpur Districts. (District Census Handbook, Patna; 2011).
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Case Study: Results and Discussion

The Village Profile 

Parev is home to around 1,500 families, mostly belonging to the Thathera caste, designated 
among the Other Backward Classes. More than a fourth of the families are engaged in 
manufacturing brass utensils, from melting raw materials to giving shape and polishing, brass 
utensils. Manufacturers in Parev have generated hundreds of jobs for skilled and unskilled 
workers. Some youths have come forward to become entrepreneurs. The industry has allowed 
hundreds of villagers to work and prosper without having to leave their homes. Now they have 
worked all around the year except for two months of the rainy season. The demand peaks 
during the traditional marriage seasons, locally known as lagan, which fall in March, April-
May, and November-December (Khan, 2018).

There are 25 big and medium brass utensil manufacturing units and 35 small units in Parev. 
There are not less than 50 retail and wholesale shops selling brass utensils. There is also plenty 
of work for everyone, unlike in the past when the demand had slumped and Parev's villagers 
had started to migrate to Nepal, Moradabad, and Gujarat for work. It is a culture in rural areas 
where people gift brass utensils to their daughters in their marriage and gift brass for religious 
rituals. Thus, with increasing demand of brass utensils in recent years, the manufacturers have 
seen their profits progressively increasing. 

The Traditional Craft 

The villagers still follow the traditional technique where the lengthy process of making brass 
utensils start with melting the raw material, molding it into nuggets, and flattening and shaping 
them. 90% of the work is done manually (Tyagi,2008). Now that the power supply has 
improved, they use some machines also. The villagers also use earthen stoves buried in the 
ground to melt plates before shaping them. Master craftsmen make the designs, which have 
been passed down the generations orally. The people are engaged in doing some of the other 
related work to brass utensils; like flattening plates with a hammer, giving shape to pots or 
bowls with chisels, and polishing utensils.

The age group of 
the respondents 

Percentage
family size of the 

respondents
Percentage

20-30

31-40

41-50

51-60

Total

42.5

27.5

20.84

9.16

100

2-4

5-7

8-10

Total

44.1

37.5

10.0

100

Table 1 : Age group of respondents Table 2 : Average family size

Social and economic conditions of respondents
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The above table 1 shows the age group of the respondents in Parev. Most of the 42.5% are in the 
age group of 20-30 years followed by 27.5% falling under the age of 31-40 years. Only 9.16% 
of respondents were in the age group of 51-60. Table 2 shows the average family size.

Figure 2 shows the monthly income of the 
respondents of Parev which indicates that a 
maximum of 30% of respondents have income 
between 10001-15000 followed by 25% of 
respondents having income up to 5000. Only 10% 
of respondents have a monthly income above 
20000 as they are big wholesalers of the market 
and send their articles to all the districts of Bihar.

Figure 3 shows the level of education of the 
respondents which indicates that 26% have studied 
up to metric level, followed by 25% of respondents 
who have studied up to primary level. About 15% 
of them were illiterate. However, education is not a 
compulsory requirement here for passing over the 
skill to next generation. It is this phenomenon due 
to which the industry is alive.

Financial Problems faced by Brass Manufacturer 

The brass manufacturer at Parev is self-dependent 
and faces many financial and managerial problems 
as shown in figure 4. The government policies are 
not very supportive of these rural handicraftsmen, 
and they are forced to solve their problems on their 
own. The biggest problem they face is e-commerce 
facilities where about 87% of respondents said that 
they are not computer friendly and do not know 
how to sell their products online.

Another challenge they face is the continuous 
power supply which hampers their work daily. 
The power cuts are unpredictable, and they can 
take place from 2 hours to 6 hours on average. The situation worsened in the summer season 
when hot climatic conditions without power supply become erratic, causing delay in meeting 
the supply order intive.

 Another problem they face is the loan facility. As most brass utensil manufacturers work from 
home and do not possess any assets which can be mortgaged against a loan; therefore, small 
shops do not have the facility of loan from the bank. In the absence of loan money, the 
respondents are not able to expand their business or improve their living conditions which is a 
matter of concern.

Figure 2 : Monthly income of the respondents.

 Figure 3 : Level of education of respondents.
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Another challenge is the availability of raw materials, particularly zinc and copper. The price 
of these two raw materials is increased every year, and this results in the increased price of 
brass utensils. Thus, making them costlier as gift items. Therefore, the manufacturers are now 
also keeping utensils made from steel and aluminum for low-income customers.

Only 20% of respondents said that they like to export their utensils abroad, but they do not have 
any idea about it and some of them tried but said that a huge amount and lots of paperwork 
discouraged them from obtaining the license for export.

Managerial problems faced by the brass manufacturers of Parev 

Figure 5 shows the managerial problems 
faced by the respondents of Brass utensil 
manufacturers at Parev. The biggest problem 
which is 21% is no incentives from the 
government towards the brass manufacturer 
of Parev. The government does not give them 
any subsidy or tax rebate and does not take 
interest in their social welfare aspects. 
Another problem (19%) they face is the threat 
of substitutes from other cheap metals. In 
other words, the manufacturers said that the 
demand for brass utensils is going down and 
utensils of other metals like aluminium and steel are more in demand nowadays as they are 
cheaper and lighter to carry from one place to another. This is followed by another big problem 
of the high cost of labour as most of the work is done by hand and young generations are not 
very much interested in doing brass work.

As discussed earlier brass utensils are now considered expensive gifting items, therefore, the 
preference of buyers has also been changed or has become limited as said by the 16% of the 
respondents at Parev. Another 15% of respondents said that the level of motivation is low 
among the workers due to tough competition and decreasing demand for brass utensils in the 
market. This problem is supported by the other problem (12%) of poor working conditions 
where utensil workers have to work inside their small houses and face difficulties during 
summer and humid conditions. 

The way forward 

Rural handicrafts are traditional but unique in their own way. It gives employment 
opportunities to many landless people in villages as well as those residing in small towns 
(Kumar, 2010; Sinha, 1988). Parev is one such village that is famous for its brass utensils all 
over Bihar and even in neigh bouring states. The people here are thriving and running their 
businesses successfully, without any government support and aid. But they are also facing 
several financial and managerial problems which should be a matter of concern for the state 
government and the ministry of the Rural Industries so that the beautiful and unique art of brass 
can not only survive but also flourish worldwide.

 Figure 5 : Managerial problems of the brass 
manufacturers at Parev
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Abstract

Rural industries play an important role in fostering growth of the na�onal economy. The central and 

the state government have taken several ac�ve steps to promote small scale rural industries in Bihar, 

but these industries are facing several challenges. Being a capital city, Patna has experienced a huge 

influx of popula�on in the city centre, which has further led to a shi� in popula�on and industrial 

ac�vi�es towards the rural-urban fringe. Being closely linked with both rural and urban areas, it 

provides immense scope as a geographical space for growth and development of small-scale rural 

industries. The present study is based on primary data collected through a field survey conducted in 

Mahuli and Simra village located in the fringe of the city. The objec�ve of the study is to understand 

the working status, drivers fostering the growth of industries in the fringe. The strengths, weaknesses, 

opportuni�es and challenges have been analysed in order to crystallize the opportuni�es coming in 

the way of developing small-scale rural industries in the rural-urban fringe of Patna. The finding of the 

study suggests that industrial policy needs to be more flexible and difficul�es in accessing 

government benefits needs to be catered for development of small-scale industries of the fringe, also 

future growth of rural industries par�cularly agro-based, food-processing, corruga�on industries 

would check out-migra�on of workers from Bihar.

Keywords: Small-scale industry, Rural industry, Rural-urban Fringe, Peri-urban, Industrial Development

STATUS, DRIVERS, CHALLENGES AND PROSPECTS 
OF SMALL-SCALE RURAL INDUSTRIES IN 

RURAL-URBAN FRINGE OF PATNA

Aishwarya Raj*  Rakesh Tiwary**
Email: rajaishwarya0117@gmail.com  Email: rakesh�wary1@gmail.com

Introduction

The growth of suburbs and the rural-urban fringe has been associated with a general 
redistribution of the population outward from the cities and movement inward from the open 
country (Reeder,1955). Industries also shift from the congested city into areas that surround 
the city or at the periphery of a city (Reeder,1955; Myles,1947; Vincent,1948) due to recent 
rapid urbanization. The main small-scale industries located in the rural-urban fringe of Patna 
include agro-processing units involved in production of rice, wheat flour, fine wheat flour 
(Maida), Besan and food-processing units involved in production of varied snacks items. One 
of the most interesting industries located here is corrugation industries involved in production 
of corrugated packaging boxes. “Rapid industrialization of the rural areas is a vital necessity 
for developing the country and making the people economically independent” (Kumar,2019).
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The minerals form base as raw materials for a variety of basic industries, but it is also a fact that 
Bihar has numerous major minerals such as granite, bauxite, quartzite, pyrite, mica and 
limestone confined to West Champaran, Rohtas, Kaimur, Nawada, Jamui and Banka (Bihar 
State Profile,2016-17:15). The minor minerals available in Bihar are mainly stone, morum and  
soil. Patna has minor minerals such as sand and brick earth. So, industrial advancement could 
be achieved only by growth and development of industries associated mainly with agricultural 
produce as raw material, corrugation industry and handicraft and artifact industry. Agro-
processing industries have immense potential for growth and development and thus, are 
regarded as the sunrise sector of Indian economy which is progressing up to contribute more to 
the economy of Patna and Bihar as a whole. The food processing sector and small machine 
manufacturing sector has been given priority in the State Industrial Policy of Bihar, 2016 
(Bihar State Profile, 2015-16:54). 

Objectives of the Study

1. To assess the present status of selected small-scale rural industries of the study area.

2. To identify the key drivers leading to growth and development of small-scale industries in 
the rural-urban fringe.

3. To analyse the strengths, weaknesses, opportunities and challenges (SWOC) of the industries.

Study Area

Mahuli village and Simra Village located in Phulwari block of Patna district (Figure:1) have a 
population of 2,353 and 4,582 persons respectively while 34.48% and 53.21% of the total 
working population of village Simra and Mahuli are engaged in non-agricultural activity, 
respectively (Census of India, 2011).The location has good linkage with the city centre via 
roadways and nearest railway station at Parsa. The study area lies in the periphery of central 
city Patna as per 'Improved draft of Master Plan 2031'. It encompasses both rural as well as 
urban characters, because of its location and connectivity. However, the areas located near to 
the main road and rail route show dominant urban traits and diminishing rural character as 
moving away. In recent years, a wide spectrum of rural industries have sprung up and taken a 
shift from the main urban centre towards its periphery.

Figure - 1
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Methodology and Sample Design

The paper is based on purposive random sample. The industries have been selected 
purposively considering the convenience of carrying out field work while the respondents are 
taken randomly. Primary data has been collected via interview method. A schedule was 
prepared in order to collect required information from purposely selected six industrial units 
from both Mahuli and Simra villages (Figure:1 and Table:1). The Fringe area has been taken up 
to 21 kilometres from the Municipal boundary as per available literature. A set of three point 
scale has been developed based on the five point scale of Rensis Likert (1932) for the purpose 
measuring the opinion of 100 selected respondents for SWOC analysis.

Table: 1

S. No.  Category of Units  Number of units 
selected for the study  

Male  Female Total samples 
drawn

1.
 

Food Processing 
Industry

 

4
 

56
 

8 64

2.

 
Corrugation Industry

 
2

 
24

 
12 36

Total 6 80 20 100 

Source: Primary Survey, 2021

The findings show that development of the agro-processing sector often has stronger backward 
and forward linkages with the agricultural sector than other sectors and thus, plays an 
important role for rural transformation. It has been visualised that cluster of agro-processing 
and corrugation industries have developed in the study area, involved in production of varied 
commodities. An unit of food processing industry involved in production of rice, wheat flour 
including (Aata, Maida, Besan), produces 120-150 tons of finished goods while units 
producing snacks item produce about 1 ton a day. The corrugation units of the study area 
produce about 2 tons of corrugated boxes of varied sizes depending upon demands from the 
city centre primarily. Raw materials are mainly procured from local village market (haat) and 
from the market of Patna City. The main market of finished products are Patna, Muzaffarpur , 
Ranchi and Kanpur urban and the immediate surrounding area. Table:2 shows manufacturing 
units existing in the fringe area of Patna.

These industries depend on seasonal, perishable agro-produce as raw materials which varies in 
quality and quantity depending upon season and space. Container manufacturing and 
cardboard box manufacturing from what is locally called pluff is one of the most common 
industries located in the study area of Patna. These industries have witnessed increasing 
demand at Patna city centre as well as in other districts of Bihar recently. During COVID-19 
crisis, this industry provided cardboard boxes for packaging of food products, Surgical Masks, 
Gloves, and other medical supplies. For a mineral-lackingdistrict, this industry shows signs of 
big hope for further advancement and expansion of such industries in Patna and other districts 
of Bihar.
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The small- scale industries located in the rural-urban fringe of Patna have employed local 
labourers as well as from other districts and continued to work even during Covid-19 pandemic 
(Figure:2).Percentage of female workers is found to be more in corrugation industry as it 

Production Unit  Type of 
commodity 
produced  

Local raw 
materials 
used  

Materials 
from City 
Patna  

materials from other 
district/state

1.
 
Food 
processing 
Units

 

Wheat 
Flour(Aata,
Maida),Rice,
Besan 
&,variety of 
snacks   

 

Wheat, 
Pulses,

 
Rice,Gram

 

Packaging 
materials,Red 
chilly,Salt,Be
san,and other 
spices from 
Patna city.

 

(i)Packaging Materials 
for rice, wheat flour , 
Besan and maida from 
Muzaffarpur and 
Delhi.

 (ii)Packaging material 
for snacks from 
Kanpur, Delhi and 
Ranchi.

2.

 

Corrugated 
Box 
manufacturing 
units

Packaging 
boxes

Wood, Pulp 
and 
Flute(Pluff)

Pulp and 
Flute(Pluff)

Pluff from Patna and
Buxar

Source: Primary Survey, 2021

Table: 2

Figure - 2
Source: Primary Survey, 2021
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           Picture 1 : A glimpse of production in corrugation units

requires less physical stress in comparison to agro-processing units, where it is required to lift 
heavy weights and work on heavy machinery(Picture-1). The facility of food and lodging are 
provided to the workers of other districts. The industries boost the local economy by using 
local raw materials in bulk and produce different city market-based products to boost the 
economy of the district and state of Bihar.

In the rural-urban fringe of Patna varied small- industries are currently working which are 
driven by many factors and indicate towards upcoming self-reliant Bihar in industrial sector.

(i)  Availability of basic infrastructure: The role of infrastructure in industrial development 
is crucial, as World Bank 1994 states that there is a close relationship between infrastructure 
and economic development. It is the key stimulus to development specially in case of 
developing countries like India and developing states like Bihar where small firms cannot 
thrive without infrastructural support. Development of infrastructure contributes to economic 
development by increasing productivity and providing amenities to the public which 
ultimately improves the quality of life. The two most vital infrastructure required for industries 
are:

(a)  Electricity: Industrial development can not be achieved without requisite energy 
infrastructure. Uninterrupted supply of energy leads to efficient performance of the production 
and manufacturing units. The present study reveals that there is on an average 22.5 hours of 
electricity supply in a day which promotes industrial development and makes a positive impact 
on development of small-scale rural industries. The continuous electricity supply is an 
important factor contributing in establishment of several Rice Mills, Flour Mills, and Food 
Processing industry and corrugation industry in the study area. 

(b)  Transportation infrastructure : It is vital for the industries as low level of infrastructure 
can create hindrance in industrial growth. Increased transportation cost has negative impact on 
overall cost of commodity in the market and same is true in case of industrial development 
(Celbis et al.,2013).

(ii)  Good linkage with the city: The rural-urban fringe is in close proximity to both rural 
areas as well as city centre. So, it depends largely on rural areas for raw materials for food-
processing industries to local market (mandi) and other necessary items are brought from 
Patna city market. The Parsa Bazar Railway Station is nearest to the study area. The study 
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revealed that fairly good road and railway connectivity with the central city of Patna is one of 
the key drivers of development of small scale rural industrial hubs in this area. 

(iii)  Demand at the local and regional market: The goods produced at the fringe of city 
Patna has great demand at the Central urban market and nearby local markets. This facilitates 
the continuous production of varied commodities such as variety of snacks, besan, Sattu, 
wheat flour and rice mainly.  The corrugated boxes produced here are very much in demand at 
City centre even throughout the COVID-19 pandemic, manufacturing of corrugated cardboard 
boxes continued in order to meet the demands of the city to package food and other consumer 
products including medical and pharmaceutical products, tissues, masks and several hygiene 
products. 

(iv)  Cheap and bigger space: Fringe provides the benefit of bigger land at lower price which 
is one of the major determining factors in growth and development of small-scale rural 
industries at the Fringe of city Patna (Primary survey,2021). One of the major challenges faced 
by individuals in setting up any industry is constraint of enough land resource, but at fringes 
cheaper land is available in comparison to central city.

(v) Raw materials and cheap workforce: The raw materials for the food processing 
industries are available at the local market of city Patna and packaging materials are brought 
from Ranchi, Kanpur and Delhi. For the corrugated box industry, raw materials come from 
Patna and Buxar mainly and goods are transported mainly to Patna and local markets. 
Abundant casual labourers are also available for these industries generally at lower wages. 
They come mainly from nearby fringe villages and Buxar, Muzaffarpur, Chhapra, Siwan, 
Hajipur as well (Primary Survey, 2021). 

To transform Bihar form an agrarian economy to an industrial economy, there should be a 
deliberate and effective functioning of these industries at the rural-urban fringe of Patna.

SWOC Analysis

The sustainability of these small-scale rural industries located at the rural urban fringe of Patna 
largely depends on finding out the strengths to eradicate the weakness, to identify the 
opportunities and to prepare well for threats and transforming them into new opportunities for 
the further growth and advancement. The drivers leading these industries towards progress and 
factors holding it back are also important. The problems and prospects are better identified by 
taking the opinion of the various associated stakeholders for improving policy implications 
and understanding the grassroot level problems. It would be a step forward in modification of 
the industrial policies for growth and development of the rural industries.

The study reveals that linkage of fringe with Patna and surrounding rural areas, utilisation of 
local raw material, availability of required infrastructure mainly roadways, transportation 
facility, electricity, water, etc. and capacity to meet the demands are the leading strength 
(Figure:3) while 74% of the population agreed that there is lower investment in comparison to 
profit made by these units and availability of cheap land and labour are also important drivers 
of these industries.
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Source: Primary Survey, 2021

Figure - 3

A majority of the respondents find lack of modern machineries at the selected industries as well 
as difficulty in accessing government credit facility and other aids are chief weakness holding 
back the growth of these industries(Figure:4). About 78% of the population lacks in 
information about government funds and credit facilities which is a major constrain along with 
lack of trained personnel as 52% of the population agreed that despite having information 
about government schemes and aids it was difficult to access those facilities for buying new 

Figure - 4
Source: Primary Survey, 2021
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Source: Primary Survey, 2021

advanced machineries either due to lack of documentation or reach. Paving new path for 
making investment easy could be a step in advancing towards secondary sector.

Figure - 5

Urbanization leading to influx of population in the city centre as well as in fringe areas 
continuously increase demands at local market and market at city of Patna, emerge to be the 
biggest opportunity for these small-scale industries(Figure:5). These industries also provide 
employment to local and regional labourers who take a plight to other states and thus checks 
migration but still further setting up of more such units would definitely bring a major change 
in out-migration scenario of Bihar. Increasing social media marketing and campaigns such as 
'Vocal for local' infuses hope for further increase in demand of these local products which 
stands nowhere in competition to the products of large scale industries. 

Figure:6
Source: Primary Survey, 2021
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In spite of several strengths and opportunities the small-scale rural industries located at the 
fringe of Patna faces several threats like competition with existing large-scale industries which 
uses advanced machineries and have huge investment thus making more profit, has come up as 
the strongest challenge for the industry(Figure:6). Less profit due to high cost of production 
and difficulty in maintaining the quality and durability of product stands in the way. It is found 
that these industries sometimes face irregularity in availability of workforce but to cope of with 
the irregularities to a certain level they have adopted the method of providing food and lodging 
to the workers who come from far places or from other districts of Bihar. However, it was 
found that the wages are very low which makes the workers to move eventually to other states.

Conclusion and Suggestions

The study reveals that proximity to city, availability of basic infrastructure, procurement of 
local raw materials, availability of market and labour are the main actors responsible for the 
development of small-scale rural industries in village Mahuli and Simra located in fringe of 
Patna. These industries provide employment to local skilled and un-skilled workers of 
surrounding rural areas. These industries have been set up with investment of less than one 
crore, work with limited manpower and fewer obsolete machines, additionally they face 
competition with large scale production units, thus, are forced to compromise with the quality 
of products in order to keep up with the price of large scale industrial products but still act as 
lifeline of industrial economy for Patna, by stabilizing per capita income and reducing regional 
disparity from financial point of view.

The stakeholders' willingness to move from traditional to technological methods of production 
and reduction in cost of production would be a step forward in dealing with the threats from 
market competition and further development of an agro-based industrial hub in the locality, as 
the fringe areas have become most suited location for industrial de-concentration in changing 
urban landscape.

Recent programmes like 'Awareness Programme on Procurement and Marketing Support 
Scheme' and 'Entrepreneurship Awareness Programme' held in the year 2021in Patna and 'The 
Udhyog Samvad' portal are hopeful steps by the government of Bihar which would further 
focus towards diminishing the threats and challenges and looking forward to opportunities of 
all sorts. Geographical factor is important in development and functioning of these rural small-
scale industries hence, proximity and connectivity must be improved at the fringe villages, 
along with modifications in the existing industrial policies and industrial development and de-
concentration plans so that Patna and Bihar as a whole steps ahead towards a manufacturing 
economy.
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Abstract

Patna is among one of the fastest growing urban centres in India, with a popula�on of more than 2.35 

million (United Na�ons, 2018 and h�ps://en.wikipedia.org/wiki/Patna, 2022). Patna, the capital city 

of Bihar offering some of the best facili�es in terms of infrastructure, transport, health and educa�on 

facili�es. The main responsible causes of urban flood in Patna city is uneven distribu�on of rainfall 

coupled with haphazard urbanisa�on, unplanned city growth, encroaching upon and filling up natural 

drainage channels system and urban lakes to use the high-value urban land for buildings and other 

developmental processes.

The current study is rooted on primary data and descrip�ve analy�cal approaches. The research 

methodology comprises a blend of extensive review of literature and induc�ve reasoning applied to 

observe data on factors presumed to be linked with disaster preparedness. The inves�ga�on starts 

with a review of structure of preparedness plan of the study area, Patna, Bihar. Simple sta�s�cal 

calcula�ons and ra�os have been used to divulge the rela�ve significance of preparedness, 

awareness, current condi�ons etc. Both qualita�ve and quan�ta�ve methods have been used in the 

study. 

This research paper provides a detailed descrip�on of a survey conducted on disaster preparedness 

and management of Patna district, Bihar. The thrust area of this research paper is to understand the 

chances of improvement, highligh�ng how well the per cent respondents are able to decipher the 

guidelines issued by the government, or the informa�on provided by the same. It also covers a small 

por�on of disaster and flood hazard in par�cular. We believe that in order to implement effec�ve 

flood mi�ga�on planning, various actors and stakeholders need to harness indigenous knowledge 

and par�cipate in discussions with local communi�es to see how their different approaches can work 

in a complementary way towards the disaster risk reduc�on methods and towards sustainability. This 

research paper aims to suggest various ideas to improve the transfer of scien�fic knowledge into 

policies and to increase mutual understanding, partnership, and coopera�on for be�er policy 

outputs in Sustainable Development.

Keywords: Urban Flood, Vulnerability, Urbanisa�on, Disaster Risk Reduc�on, and Sustainable Development
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Introduction

The United Nations Office for Disaster Risk Reduction (UNDRR) defines a disaster as, “a 
serious disruption of the functioning of a community or society involving widespread human, 
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property, economic or environmental losses and impacts which exceeds the ability of the 
affected community or society to cope with using its own resources''. In the context of Patna, 
the chances of a potential disaster or precisely a hazard are more than an actual disaster itself. 

The UNDRR has defined a hazard as, “a process, phenomenon or human activity that may 
cause loss of life, injury or other health impacts, property damage, social and economic 
disruption or environmental degradation.” Looking at the present situation of overcrowding, 
unplanned urban growth and lack of planning, the vulnerability of the metro to a hazard cannot 
be ignored. Further, this research paper explores all possible angles of the issue under disaster 
risk management (Alexander. 2013).

As the world is progressing day by day, we can find the glimpse of technology everywhere.    
We have created possibilism everywhere. In this technocratic world, modern industries are 
found everywhere like IT, Petrochemical, cement, machineries etc have developed to a very 
large extent. Urban centres, which are a hub of these institutions including educational 
institutions also. India being a developing country still in the way of formulating policies for 
redistribution of resources. Thus, the serious concern is about resource concentration at few 
places which are generally at urban centres. With a high resource base, the urban centres attract 
a huge chunk of population which generally includes skilled and unskilled workers as well as 
students. 

Patna has gradually developed as educational hub to facilitate quality education among 
students, who come from rural, interior Bihar or from other states for pursuing their education 
here in this city. In the last few decades, the per cent respondents of Patna witnessed the 
emergence of one of the world's most extensive development of education centres like 
University of Patna, IIT, AIIMS etc. Urban centres are densely populated and urban population 
are the most vulnerable for urban flood. It is not only the event of flooding but the secondary 
effect of exposure to infection also has its toll in terms of human suffering, loss of livelihood 
and, in extreme cases, loss of life.

The urban areas are paved with roads and there is concretization everywhere thus, resulted in to 
discharged heavy rainwater can't be absorbed into the ground due to drainage constraints leads 
to flooding of streets, underpasses, low lying areas and storm drains. Major cities in India have 
witnessed loss of life and property, disruption in transportation, communication and power and 
incidence of epidemics due to flood. Most of the cities are located near the bank of river are 
flooded during monsoon period due to overflow of water. For e.g., Mumbai floods in 2006 
caused havoc in the whole city. Hence, flooding phenomenon and its management in urban 
areas should be dealt with utmost care and immediate attention.

Increasing trend of urban flooding is a universal phenomenon and which poses a great 
challenge to urban planners (Asia Pacific Disaster Report,2012). Problems associated with 
urban floods range from relatively localized incidents to major incidents, resulting in cities 
being inundated from hours to several days. Therefore, the impact can also be widespread, 
including temporary relocation of per cent respondents, basic infrastructural damage, 
contamination in water quality more importantly the associated spread of epidemics. Flooding 
in cities is a major issue in many parts of the India and it is a natural disaster that takes place 
every year.
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Urban flooding has been increasing in India, severely affecting major cities. Some of the most 
significant events of urban flooding include Mumbai Floods of 2005, Kolkata in 2007, Delhi in 
2009, Bangalore in 2015, Patna Floods in 2019 and the Hyderabad floods of 2020. Flooding in 
India reaches its peak during the monsoon season. There are times when storm surges at coastal 
cities can cause flooding as well. Other causes include failure to release water from dams. It can 
also have a severe impact. In addition, the urban heat island effect has resulted in an increase in 
rainfall over urban areas. Global climate change is resulting in changing weather patterns and 
increased episodes of high-intensity rainfall events occurring in shorter periods of time (Cross, 
2001). Moreover, the consequent rise in sea-level poses an added threat to the cities in the 
coastal areas.

Study Area

Patna is the capital and largest city of the Indian state of Bihar with an estimated city population 
of 2.48 million in 2021(https://worldpopulationreview.com/world-cities/patna-poupulation, 
2022). It is second largest city in eastern India after Kolkata. It covers 250 square kilometres 
area and over 2.52 million persons. It is 18th largest urban agglomeration in India. Patna is 
situated on the bank of the river Ganga towards it south in eastern part of India and cutting 
across rivers like Gandak Punpun and Son. Patna encompasses a total geographical area of 136 

2 2 2 
km . Out of which, the municipal area covers almost 99 km andremaining area of 36 km comes 
under the suburban area. Patna city lies on the geographical coordinates of 23° 18' 0" N, 82° 40' 
0" Elongitudinally lying at an average elevation of 53 m (174 ft).A unique and defining feature 
of the study area in terms of its geographical attributes is the confluence of rivers. A narrow 
strip of somewhat high land about 8 kilometres in width along the southern bank of the Ganges 
having very fertile soil and alluvial fertile plains in the remaining portions (Figure 1)

Source: https://www.gis.bih.nic.in/DEPTS/PoliceSts.aspx, 2022

Figure 1: Study Area, Patna, Bihar
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It is joined by four other rivers: Ghaghara, Gandak, Punpun and Son. Patna is unique in its own 
way of having four large rivers in its vicinity. It is the largest riverine city in the world. 
Mahatma Gandhi Setu built over river Ganga assumes the status of being the longest river 
bridge in India measuring 5575 m. in length.

Data Base and Research Methodology

This research paper is based on primary survey conducted in 2021 - 2022. Sample size has been 
taken as 200 respondents. The data has been collected, analysed and processed with the help of 
statistical techniques. Excel is used for making various graphs and pie diagrams. Q-GIS has 
been used for making layout map and location map of Bihar. Secondary data has been collected 
from census of India and survey of India. With all these almost important of the observational 
skills very used while conducting the survey for analysing the surrounding and problems 
related to the topic.

The questions collectively are classified based on urban flood risk assessment and disaster risk 
reductions. Simple Random Sampling (SRS) have been used to select the students, residents, 
and family which have been able to represent the whole scenario of capital city of Bihar i.e., 
Patna.

A well-prepared questionnaire and discussion with respondents have been used to collect the 
primary data. Observation method is also used in the study. Interviewer as well as respondents 
both were involved in collection of data. All information is recorded by the interviewers. The 
data has been analysed and processed with the help of statistical techniques. All these 
important observation skills were used in surveying and analysing the problems related to the 
topic.

Results and Discussion

National Disaster Management Authority (NDMA, 2006) is an agency of the Ministry of 
Home Affairs whose primary purpose is to coordinate response to natural or man-made 
disasters and for capacity building in disaster resiliency and crisis response. The agency is 
responsible for framing policies, laying down guidelines and best practices and coordinating 
with the State Disaster Management Authority (SDMA) to ensure a holistic and distributed 
approach to disaster management. A hazard becomes a disaster when causalities came in to 
existence and the major reason behind causalities to occur is unawareness & panicking. One 
would not panic at such times only if he/she is well aware of dos and don'ts in such a case. 

Awareness Among Stakeholders Regarding Flood in Patna, Bihar

The capital city Patna being located on the bank of Holiest River the Ganga had experienced 
some of the most disastrous floods many times in the history which caused severe death and 
destructions. During the survey conducted in March 2021, 92 per cent of respondents stated 
that they were aware of the term flood and its coping mechanism & safety measures during 
disaster while on the other hand 8 per cent of respondents replied in may be which means they 
won't be aware of the term flood and its management or they would be slightly ware of it 

(Figure 2).
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Patna is bounded by three major rivers i.e., Ganga, Punpun, and Son. Floods in north Bihar 
increase the water levels in these rivers too. As city's natural drains excess run off in to these 
rivers and if this coincides with heavy rainfall, there may be a disaster. Areas along the bank of 
river Ganga and other low-lying area of the Patna city like Rajendra Nagar, and Kankarbagh 
are flooded during every monsoon, as the natural channels are blocked and improper drainage 
system are responsible for causing urban flood here.

Patna being an ancient city has improper town planning. The low-lying areas are densely 
populated and these populations become most vulnerable during flood. Almost in every 
monsoon, Rajendra Nagar and Kankarbagh are flooded with rain water.

Awareness Regarding Flood Prone Areas

Flood is caused by various reasons which include physical and metrological features like 
heavy rainfall, improper city planning, chocked drainage system, haphazard construction, 
settlement on low lying area, and inefficient sewage system.The average precipitation here's 
about 1130 mm per year (India Meteorological Department, Met Centre Patna, 2022). In a 
situation of heavy rainfall there is water logging in low lying areas like Kankarbagh, 
Gardanibagh, Rajendra Naga and Ashok Rajpath in Patna. The inefficient drainage system 
and chocked drainage system create more challengeable situation of water logging in this 
historic city. The unplanned town with high population destiny in low lying areas poses serious 
threat during flood hazard (Figure 3).

Figure 2: Awareness regarding Flood in Patna, Bihar

Source: Based on Primary survey, 2021-2022

Figure 3: Flood Vulnerable Zones, 2022

Source: Based on Primary and Secondary Data, 2021-2022
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During the survey, 68 per cent of respondents stated that heavy rainfall is responsible for flood 
in Patna. While 80 per cent stated that increase in flow of river Ganga during monsoon period 
cause flood in Patna as the city is situated on the Bank of River Ganges. While on the other hand 
92 per cent of respondents highlighted the problem of improper drainage system in the city and 
pointed it as major factor which is responsible for causing flood in Patna followed by 68 per 
cent of respondents stated that nearness to the Ganga River is major cause of flood. Another 64 
per cent of respondents stated that natural causes are responsible for causing flood followed by 
48 per cent of respondents who highlighted the problem of improper city planning and 
regarded it as cause of flood in the city.

Following the incessant rainfall, the districts along the river Ganga i.e., Patna is facing a severe 
flood situation. Water has entered the low-lying areas in many districts including Patna. In the 
situation of heavy rainfall, the city is full of water especially in the low-lying areas because of 
chocked drainage, filled man-hole and improper sewage system. During south-west monsoon, 
the surging water level, the areas near to the Ganga experience flood like situations like Digha, 
Gaighat, and Ashok Rajpath etc in Patna. During the survey, 72 per cent of respondents stated 
that Gaighat and 76 per cent of respondents stated Kankarbagh being prone to flood.  44 per 
cent of respondents stated that Danapur is prone to flood. While 68 per cent respondents stated 
for Patliputra colony followed by 60 per cent stated for Ashok Rajpath and 28 per cent of 
respondents stated that Gardanibagh is prone to flood (Figure 4).

Figure 4: Awareness regarding Flood Prone Areas, Patna, Bihar

Source: Based on Primary survey, 2021

According to primary survey, 2021-2022, Gaighat, Kankarbagh and Rajendra Nagar are 
highly vulnerable area of flood in Patna during the monsoon periods. 

Awareness Regarding Various Reasons that Causes Flood in Patna

There can be several reasons behind urban flood, and we have mentioned plenty of it in our 
options. Well talking about the Poor Drainage System that has full agreement with the 50 per 
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cent of respondents, it is the most prominent reason for urban flood according to the 
respondents as the drainage system of Patna City is not appreciable, lack of management and 
due to waterlogging it is not functioning well. Poor urban planning in a river side city comes 
second in the row behind the reason of urban flood (41 per cent respondents). Well as a native, 
my opinion is also the same. Urban planning of Patna is quite outdated. Climatic Change has a 
severe impact on occurrence of flood that's why 30 per cent respondents have mentioned it. 
Construction with no regard to the natural topography & geomorphology has come as a major 
reason behind urban flood as it has 30 per cent respondents. Nowadays Urbanization has 
become hindrance in several aspects, urban flood is also one of the reasons behind it, counting 
24 per cent respondents on it. Construction in vulnerable areas is also a major reason for urban 
flood, holding 22 per cent respondent by their side. Role of technologies helps us in several 
aspects and outdated technologies are not so helpful in today's era, 22 per cent respondents 
have identified the importance of technologies. Corruption is also a reason because the 
Governments are just uttering promises not delivering it, 14 per cent respondents think that it 
can be a reason behind urban flooding (Figure 5). 

Figure 5 : Main reasons responsible behind urban flooding 

Source: Based on Primary Data, 2021  

Reclamation of wetlands restores degraded wetlands to their former hydrological and 
ecological functions. Wetland reclamation is the rehabilitation of the degraded wetlands habitat, 
reconstructing the impacted habitat as closely as possible to its original condition with respect to 
hydrological, ecological, and morphological components. 13 per cent respondents have chosen 
it. “Concretisation” is suffocating trees and greens and turning the city into an urban heat island 
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Highly Endangered  Moderately Endangered  Least Endangered

 
Rajendra Nagar (45 per cent)

 Kankarbagh (43 per cent)
 

 

Digha (27 per cent)
 Kurji (21 per cent)

 

 

Boring Road (9 per cent)

Ashiana Nagar (5 per cent)

Mithapur (17 per cent)

Patliputra (15 per cent)

Table 1:Awareness Regarding flood prone areas

 Source : Based on Primary Data, 2021 

with extremely low groundwater and threats of floods looming large in monsoons due to surface 
run-off. 11 per cent respondents have mentioned it. Winter rainfall brings moderate to heavy rain 
in low-lying areas. They are the cause of most winter and post-monsoon season rainfall across 
north-west India. Only 6 per cent respondents have mentioned it.

Reclamation restores degraded wetlands to their former hydrological and ecological functions. 
Wetland reclamation is the rehabilitation of degraded wetlands habitat, reconstructing the 
impact on habitat as closely as possible to its original condition with respect to hydrological, 
ecological (vegetation, habitats), and morphological (soil) components.

Awareness Regarding Endangered Areas for Future Flooding

Talking about endangered areas for the predication of future flood, we have given several 
options which can be endangered in terms of flood in future. I would like to categorise them in 
Highly Vulnerable, Moderately Vulnerable and Least Vulnerable zones for the better 
understanding. Through the eyes of 50 per cent respondents, we are analysing the data (Table 1).

● Highly Vulnerable (More than 50 per cent respondents)- Rajendra Nagar and 
Kankarbagh lie in this category. In terms of present scenario or talking of future aspects, 
these two places are highly vulnerable. 

● Moderately Vulnerable (25-50 per cent respondents) - Digha with 27 per cent and Kurji 
with 21 per cent are in the moderately endangered zones for future flood. 

● Least Vulnerable (Less than 25 per cent respondents) - Least endangered zones for future 
flood are Boring Road with 9 per cent, Mithapur with 17 per cent, Patliputra with 15 per 
cent and Ashiana Nagar with 5 per cent. We can consider these places in a safe count in 
comparison to others and also in terms of present scenario and as well as in the context of 
future. 

We have asked respondents about possible risk of flood in the future and most of the  
respondents have answered according to the structured questionnaire, where we have asked 
about impacts of flood in affected areas. Here, talking about future probability respondents 
have voted in the same pattern as found through structure questionnaire, where the threat of 
loss of property is the most (42 per cent respondents). It may be seen in Fig. 6.
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Figure 6 : Awareness regarding future areas of endangered flood, Patna

Source: Based on Primary survey, 2021

Another major threat is infrastructural damages as it holds 41 respondants. Third major threat 
is loss of life (40 per cent respondents). We have replaced cattle lives with agricultural 
damages and 33 per cent respondents have voted about it. Talking about agricultural damages 
Patna is a fully built-up city and it has less space for growing crops like cereals but we count 
green vegetables in the outskirts of Patna with very low count. So, ultimately flood may not be 
a reason that can hamper crops but loss of green vegetables crops are always expected.

Knowledge Regarding Loss Due to Flood 

A flood can bring several consequences. According to people's perceptions, 46 per cent 
respondents have replied to the loss of property damages due to flood during the monsoon 
periods. loss of property is also due to lack in infrastructural facility. Well at the time of flood, 
human beings along with their belongings started to get themselves at a safer place, those I often 
left are cattle. Loss of cattle lives comes at second place (around 41 respondents). Infrastructural 
damages holds the third position with 38 per cent . Chances of loss of life are yet minimal but 34 
respondents have voted for it. Rest 9 per cent respondents have voted for “Other”, which can be 
agricultural damages, mass migration, political implications etc (Figure 7).  

Figure 7: Damage Due to Flood

Source: Based on Primary Data, 2021   
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Every year, floods wreak havoc in Bihar, causing extensive losses and deaths. This year, 2021; 
7.54 lakh hectares of agricultural land has been destroyed. In 2018, the same figure was only 
0.34 lakh hectares, and even one year before it was 2.61 lakh hectares. 

(https://thewire.in/environment/floods-bihar-agricultural-land).

In fact, since independence, floods in Bihar have affected 2.24 million hectares of agricultural 
land in all, and precipitated losses worth Rs 768.38 crore between 1953 and 2017.The pressure 
from floods also destroyed half a dozen embankments along the Gandak and Boorhi Gandak 
rivers. https://thewire.in/environment/flood-bihar-agriculture-land).   (

In 2016 about 4.1 lakh hectares of crop-land, worth Rs 443.53 crore, was damaged. Over 
16,700 houses also incurred damages, worth Rs 44.26 crore, while 254 per cent respondents 
and 246 livestock died. The loss of public facilities amounted to Rs 40.97 crore. The total 
damage was estimated to be in 2017, the floods reportedly affected 1.71 crore per cent 
respondents in Bihar and wreaked havoc over some 82,000 hectares. The waters also damaged 
1.18 lakh houses and killed 514 per cent respondents and 373 livestock. Worth Rs 528.76 crore. 

(https://thewire.in/environment/floods-bihar-agricultural-land).  

During the survey, 76per cent of respondents stated that the loss could be loss of lives while 
84per cent of respondents stated that there could be loss of agricultural land (Figure 8). 

Figure 8 : Knowledge Regarding Loss due to flood

Source: Based on Primary Survey, 2021

92 per cent of respondents stated that there could be loss of grazing land while another 76 per 
cent of respondents stated that there could be loss of vehicles and 16 per cent of respondents 
stated that there could be loss of others which include loss of building, property, roads etc.

People's Perception related to Coping Mechanism of Urban Flood Management 

1. Regular Urban Planning

Regular urban planning will play a key role in reducing the after effects of flood. Drainage 
system should be properly planned and managed in urban areas so that it can allow water to 
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pass through it. 96 per cent of the respondents acknowledged that proper urban planning can 
play a significant role in tackling the flood.

2. Afforestation

Planting of trees helps in channelizing the flow of water as well as percolation into the ground 
prohibiting the stagnation of water. 88 per cent respondents agreed with afforestation strategy 
to be used to tackle flood condition.

3. Control on land use /land cover

Land use / land cover plays an important role in flood management in many areas. The 
conventionally channelized lands reduce the impact of flood. 92 per cent respondents of the 
survey responded that control on land use/land cover should be followed sustainably to 
minimise the flood disaster.

4. Agricultural Activities

Urban areas are distinguished from the rural areas primarily based on the type of economic 
activity i.e., urban areas mostly engaged in tertiary and secondary activities wherein rural areas 
are mostly engaged in primary (agriculture and allied activities). Perhaps due to occupational 
structure of urban areas only 4 per cent of respondents responded that  agriculture activities can 
be used to tackle flooding condition in urban areas.

5. Construction of proper drainage system

Drainage system help the water to out flow from a particular area and prohibits stagnation of 
water which results into flood. In the survey 88 per cent of respondents viewed that  
construction of proper drainage system can play a major role in tackling of flood.

6. De-congestion of city

The de-congestion is a process of removing densely populated things from a city to its 
periphery. It is called as decongestion of city. Only 10 per cent of respondents agreed that the 
decongestion of city can play a major role in overcoming flood condition.

Government Initiatives / Programmes and impact on Susceptibility of Flood 

Livestock development

The livestock in any economy especially like India plays a very vital source of national income 
in agriculture and rural economy. Livestock development and management leads to inclusive 
growth thus is a pro poor strategy as expressed by Honourable President Ram Nath Kovind.  
This sector along with contribution in GDP, is a major employment generator, asset creator, 
and coping mechanism against crop failure and social and financial security. The Bihar 
Livestock Development Programme (2017-2022) can prove a very significant step on this way 
as it aims to increase the quality and quantity of animal health services to minimize diseases. 
Other schemes of state government in this area include Poultry Farming Scheme, Goat 
Development Scheme, Animal Health Care Program, Artificial In Vitro Program, 
Reinforcement plan of Bihar Livestock Development Agency, Patna, Animal Cruelty 
Reduction Plan, Scheme for cattle development, Bihar Animal Science University etc. In our 
survey moderate number of respondents rated that government should focus on livestock 
development to mitigate flooding conditions.
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Employment Guarantee Scheme

The early responders to any disaster are the locals. Other than humanitarian and infrastructural 
loss the monetary loss of respondents becomes irreplaceable as the victims already are poor 
and middle-class respondents. The monetary loss could be compensated through employment 
guarantee scheme. The schemes like Mukhyamantri Nishchay Swayam Sahayta Bhatta Yojana 
were launched on 2nd of October, 2016 where unemployed youth between the age of 20-25 
years who is in search of employment, will be given Rs.1000 per month for a maximum period 
of two years, being implemented by Planning and Development Department, Govt. of India. 
Satat Jeevikoparjan Yojna (SJY) promising 24 months livelihood and mentoring through 
dedicated community Cadres Master Resource Persons (MRP), Mahatma Gandhi National 
Rural Employment Guarantee Scheme (MGNREGS) would lead to productive absorption of 
under-employed and unemployed labour force in the rural areas. This programme is very 
important in the context of Bihar, because only 11 percent of the respondents in the state live in 
urban areas. In our survey per cent respondents responded that government should focus 
moderately and highly on employment guarantee scheme to mitigate the flood condition.

Infrastructure Development

The loss of infrastructure is one of major effects of any disaster so in flood. In urban areas the 
impacts on infrastructure are more compared to others as being involved highly in tertiary and 
secondary services. The schemes like Pradhan Mantri Aawas Yojana-Gramin (PMAY-G), 
Indira Aawas Yojana (IAY) especially after flood becomes vital for reconstruction. The 
infrastructure development should be flood resistant and sustainable to minimize further loss 
of infrastructure in any unforeseen situation. In our survey, respondents responded that 
government should highly focus upon infrastructure development to mitigate the flooding 
condition in the urban areas. The schemes like Urban Infrastructure and Governance (UIG), 
Namami Gange, Integrated Housing and Slum Development (IHSDM), Rajiv Aawas Yojna 
etc can also prove beneficial as mitigation strategy in Patna Urban Flood. 

Drainage Development

Drainage can play a major role in mitigating the flooding condition. In our survey respondents 
rated the drainage development as moderately, highly and very highly, needed to overcome the 
flooding condition. Drainage planning would lead to minimization of loss to flood disaster as 
it'll itself divert the excess water to the areas needing it. 

Preparedness Plan to Mitigate Flood Condition

In our survey we had provided respondents many options as like, mock drills, spreading 
awareness, regarding evacuation zone, preparing disaster team and storing a lot of food.

In our survey when we ask per cent respondents about the importance of mock drills and their 
addition in preparedness plan along with their role in flood management. 88 per cent of 
respondents replied that mock drills are important to include in preparedness plan to mitigate 
the flood conditions.

In our survey 80 per cent of respondent its viewed that spreading awareness regarding 
evacuation zone and addition of preparedness plan can play a major role to mitigate the 
flooding condition. In our survey 96 per cent respondents responded that preparing disaster 
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team can play a major role in mitigating flood conditions and should be included in 
preparedness plan. In our survey 32 per cent of respondents responded that the program of 
storing a lot of food should be included preparedness plan to mitigate the flooding condition.

How to Make Respondents Alert regarding Flood Disaster?

In our survey we have provided per cent respondents with lot many options regarding how they 
will make alert regarding flood disaster followed by preparedness plan. Respondents 
suggested that the sufferers could be made alert by;

i) Constituting a rescue team,

ii) Preparing a route map for evacuation, and

iii) Making announcement by public sound system.    

Furthermore, 44 per cent of respondents responded in fovour of making preparedness plan, 88 
per cent respondents responded that we can alert by preparing a rescue team and spreading 
awareness regarding flood disaster.

In our survey 68 per cent of respondents responded that we can alert the people by making a 
route map for evacuation zone which can help them to evacuate the place during the disaster or 
flooding condition. In our survey only 4per cent of respondents responded that we can make 
alert through announcement by local government.

Disaster Risk Reduction and its Sustainability

To maintain the sustainable growth of the state, there is a need of planning for flood 
management. As floods cannot be controlled completely so planning for flood management 
implies  to get maximum benefit in the given circumstances (Arnold, 2008).

Drainage Planning- In drainage planning the drain flow plays an important role in the 
direction of water flows of underground water. Drainage planning should identify all the 
underground drainage networks, clearly showing foul and surface systems (Pathak, 2009).Per 
cent respondents have also considered this particular management strategy as the most 
important. There is a need for better and latest drainage planning for the sake of per cent 
respondents living in Patna. Ease at construction and cost effectiveness are the two major 
attributes underlying the adoption of structural measures in the state of Bihar. A major portion 
of embankments measuring 3732 km have been constructed as of March, 2013 and the 
remaining is under construction which is expected to be completed very soon (WRD, Govt of 
Bihar, 2014).

Water Sensitive Urban Design-   It is a land planning and engineering design approach which 
integrates the Urban Water Cycle, including stormwater, ground water and waste water 
management and water supply into urban design to minimise environmental degradation and 
improve aesthetic and recreational appeal (Pandey et.al., 2019). It is the second most voted 
management with 35 per cent respondents. This management can help in several aspects in 
improvising the loopholes of Patna's Drainage System.

Development of Sponge city- It is an ecosystem based on holistic approach, integrated with 
urban planning and development to address storms including pluvial flooding as well as other 
urban water and environmental issues (Pandey et.al., 2017). In the world context China has 
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initiated this concept to the real world. 27 per cent respondents have voted for it knowing the 
value and functions of sponge city. 

Enhancing the Carrying Capacity of Channels: - There is a continuous rise in the level of 
river-beds due to heavy loads of silts. In fact, Patna is situated in middle Ganga plain where 
deep-cut loaded silts of rivers and channels started to gradually make bottom level deposition. 
It makes river bed/channel bed shallow. As a result, there is tremendous pressure on the 
existing embankments. For example, River Gandak presents a classic case to this witnessing a 
rise in its river bed of the order of 1.8 meters (approx.) during the past three decades. 
Consequently, the heavy silt carried and brought chokes the moth of rivers, reduces its carrying 
capacity and puts the near by areas especially cities at high risk of flooding. Patna also faces 
this kind of situation at an alarming level.

Such a problem in urban areas is giving rise to urban flooding, which should be dealt with 
sound and rational method involving the practices of dredging and desilting with a view to 
improve the natural drainage (Fuchs, 2018). This technique re-defines and modifies the 
existing carrying capacity of channels thus making the river flow very smooth and gentle, 
overlooking the possibility of any flood in near future. However, government support in terms 
of provision of subsidy is deemed to be necessary due to its inherent high execution cost and 
other interrelated problems.

Regularization of Flood Plain Zoning: There should be regularization of Flood plain zoning 
(FPZ) for quick and timely dissemination of 'potential loss information'. Such an approach in 
terms of flood prone zoning is likely to put a check and cease its irrational, indiscriminate and 
unplanned development both in terms of protected and unprotected areas (Singh, 2005). 

At the time of disaster immediate responses play an important role but it should be according to 
the type of disaster and the ongoing situations. Following are the options:

⮚ Call disaster management cell of the area

⮚ Restricting the use of electrical devices

⮚ Saving essentials along with lives

⮚ Help Others

Helping each other can boost the process of disaster management. Reaching out with the 
disaster management cell of the area will help in assessing the flood affected area as well as per 
cent respondents. Restricting the use of electricity can reduce the risk of short circuits and can 
save many lives. The post disaster management strategies of the government, it will help in 
overcoming the havoc created by the disaster (Blaikie et.al., 2014). We had asked respondents 
to suggest about some bullet points of post-disaster management strategies. They have 
mentioned it sequence wise that what should be done first and then accordingly. 

I. Providing immediate relief to the flood affected person : This can save several lives. 
Through this initiative respondents who are trapped in disaster prone places can be 
rescued.

II. Sanitization of the area will help per cent respondents as well as fauna of the affected 
area in maintaining basic hygiene. Sanitization can also reduce the risk of spreading of 
communicable diseases.
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III. Hazard, Risk & Vulnerability assessment of the area:  There is a need to collect related 
information from various sources including satellite sources. There after simulation 
models can be developed to assess the future risk of disaster and also how to make risk 
management sustainable.

IV. Reconstruction of damaged infrastructures: Respondents who lost their property 
could get financial support for rebuilding it. If there is any sort of infrastructural damage 
of government offices and monumental buildings can be fixed under this step by the 
government.

V. Providing incentives to the poor :  Almost all respondants were of the opinion that the 
worst sufferers are the poor people and they must be provided support and incentives so 
that demographic chaos may not emerge during the flood or even after the flood.

VI. Capacity Building is defined as the process of developing and strengthening the skills, 
instincts, abilities, processes and resources that organizations and communities need to 
survive, adapt, and thrive in a fast-changing world. This approach must be taken as a part 
of flood risk management in the affected areas. 

Conclusion

The preceding analysis reveals that there are major faults in development and management 
planning leading to plethora of destruction and damage during floods. Overburdened drainage, 
unregulated construction, no regard to the natural topography and hydro-geomorphology  
together contribute to make urban floods as a man-made disaster. Cities like Patna, Hyderabad, 
Mumbai relies on a century-old drainage system, covering only a small part of the core city. 
Climate change is expected to affect flooding through changes in rainfall, temperature, sea 
level and river processes. Climate change will exacerbate the existing effects of flooding on 
infrastructure and community services, including roads, storm water and wastewater systems 
and drainage, river flood mitigation works, and private and public assets including houses, 
businesses and schools. Climate change may change flood risk management priorities and may 
even increase the risk from flooding to unacceptable levels in some places. It is therefore 
important that flood risk assessments incorporate an understanding of the impacts of climate 
change on the flood hazard.

Managing present-day and future risk from flooding involves a combination of risk-avoidance 
and risk-reduction activities. The treatment options could be a combination of avoiding risk 
where possible, controlling risk through structural or regulatory measures, transferring risk 
through insurance, accepting risk, emergency management planning, warning systems, and 
communicating risk (including residual risk) to affected parties. The best combination will 
consider the needs of future generations and not lock communities into a future of increasing 
risks from flooding. Urban Flood management will not just help control recurring floods but 
also respond to other fault lines, provide for water security, more green spaces, and will make 
the city resilient and sustainable.
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ABSTRACT

Chotanagpur forms a dis�nct geographical region defined by its varied topography and man's 

ac�vi�es ranging from primi�ve to modern. The spa�al varia�ons in geographical elements bring out 

the heterogeneous relief, plateaus, steep scarps, tangled hills, and extended valleys that play a great 

part in the divisions of regions of the Chotanagpur plateau. The emphasis is to explore and interpret 

the physical, economic, and poten�al ac�vi�es of each natural region and highlight the problems, and 

prospects for sustainable development of the regions. Therefore, an a�empt has been made to divide 

the Chotanagpur plateau into natural regions, to analyze and interpret the physical and economic 

poten�al ac�vi�es of regions, and to highlight the problems, prospects, and sustainable development 

of the regions. Chotanagpur has a very high poten�al and rich resource base but losing very fast its 

premier posi�on in the country. There is an urgent need to protect and u�lize all resources at micro-

level units for the regional and economic development of Chotanagpur natural regions. The study 

suggests that a�er facing various problems, like resource deple�on, environmental pollu�on, and 

ecological and social concerns, the Chotanagpur region has a very high resource poten�al base. 

Therefore, it is an urgent need to protect and u�lize all resources at micro-level units for regional and 

economic development.
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Introduction

The Chotanagpur plateau is a distinct natural region. It occupies a portion of the area of 

Jharkhand state. There is regional inequality in landforms which accounts for great diversity in 

the economic potentiality of the region.  It is defined by varied topography and human 

activities from primitive to modern. Physical (relief, altitude and geological structure), 

economic (rural, industrial, mining, manufacturing), and resource (land, water, forest, mineral 

and power) development varies from one region to another. It consists of a series of plateaux of 

varying elevations, hills, and hillock and intermountain valleys of varying width and size 

which descends from north, south and east to the main plateau of Ranchi (Singh and Kumar, 

1970). Thus, its land is polygenetic and composite. Towards the north, the plateau region 

descends gradually to the Middle Ganga Plain. To the east, this region fades away into the plain 

which constitutes the agro-economic region. Economically, all the regions have great 

ECONOMIC POTENTIALITY AND PROSPECTS OF 

NATURAL REGION IN CHOTANAGPUR PLATEAU
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significant mining segments and promising manufacturing or industrial belts of India. It is a 

storehouse of almost all minerals of high economic importance to India.  Natural resources 

including land; water; forests; mineral and power provide the basic foundation to a large 

number of industries for economic development and have led to the growth of industrial cities 

such as Ranchi, Bokaro, and Jamshedpur (Ram 1968). The value of such resources depends on 

scientific and technological knowledge, cultural attitudes and the feasibility of their economic 

utilization. Chotanagpur plateau is relatively rich in all these resources and yet, paradoxically 

enough, has remained a poor state. Rapid changes in land use and emergent economies' 

coexistence with the traditional economy have tremendous potential for development. This 

region has been the nucleus of sociological, anthropological, and geological studies because of 

its complex geology and tribal culture. 

Regions are determined and further divided into individual units according to the degree of 

homogeneity of the various geographical phenomena. The natural regions have an added 

advantage as they are more or less unchanging. The political boundaries are man-made and are 

liable to frequent changes, hampering comparisons over time. The political units or 

administrative divisions do not carry us far because these units have essentially been created, 

and recreated according to administrative convenience. More often they were cast for political 

control rather than for administrative efficiency, which demands a more pragmatic and 

scientific organization of space. This trend may carry us astray from geographical realities. 

Some units are too large or too small or too heterogeneous or too much otherwise to be taken 

for geographical regions. They are found to be “anachronistic and irrational, blurring rather 

than heightening the reality of human reigns”. In the recent past overexploitation of resources 

with the thrust of rapid economic development has posed many themes of research in 

Chotanagpur region. Unfortunately, there is little substantial work on natural regions and their 

development. Given this overview, the purpose of this paper is to present the economic 

potentialities and prospects for the development of the Chotanagpur Plateau.

MATERIAL  AND METHODS 

Objectives of the Study 

The main objectives of the study are to (i) divide the Chotanagpur plateau into the natural or 

formal region based on relief, (ii) explore and interpret physical, economic and potential 

activities of each natural region and (iii) highlight the problems, prospects for sustainable 

development of the regions.  The study is mainly based on secondary sources of data collected 

from various government reports and downloaded from websites. Further, the literature was 

published in the form of research papers, and books were also consulted to substantiate the 

work. Initially, the study explains the natural regions of the Chotanagpur Plateau region which 

has been classified based on structure, lithology and geomorphic character. Then regions are 

carved out by superimposing different map layers (relief, physiographic, land use and 

population distribution). Each of these regions has homogeneity from natural potential 
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viewpoint. Besides relief the other order marked in the nature of economy which has 

distinctive regional personality, and providing distinctive 'living space' with different set of 

factors. Each of these contrasts has been the guiding principles behind the divisions. The 

regions have been explained concerning geographical, geological, drainage, climate, soil, 

resource richness and to certain extent population characteristics. Finally, the major problems 

have been identified based on which major potential areas have been suggested from the future 

development perspectives. 

Study Area 

The Chotanagpur Plateau is the easternmost continuation of the termination of the peninsular 

plateau of India. It is surrounded by hills, intermountain valleys, rivers, streams, and forests. 

This study is concerned only with the portion that lies in Jharkhand state and characterised by 

complex physical, economic and social features. The region has an amorphous shape bounded 

by fertile alluvial Middle–Ganga Plain in the north, Odisha in the south, West Bengal in the 

east and Uttar Pradesh and Chhattisgarh in the west. It extends eastward as the Rajmahal Hills 

overlooking the narrow plain on the right bank of the Ganga and forms a distinct geographical 

region. The anatomy, age, resources, climate, and human resources portray its distinct 

characteristic to curve it out as a geographical region (Singh and Kumar, 1970). Chotanagpur 

delimited relatively greater uniformity of terrain in the form of predominantly plateau 

topography at different elevations. The Chotanagpur region consists of a series of uplifted 

plateau surfaces at different elevations, interspersed by scarps, valleys and rugged terrain 

(Ram 1991). It is characterized by complex geological structures. Geologically, the area is 

overlain by Chotanagpur granite gneiss formations. It has a close relation to minerals, which 

acts as a transport corridor leading to transparent vaults in Chotanagpur. 

The area comes within the tropical monsoon season. It experiences three seasons: summer 

(March–May), rainy (June–October), and winter season (November- February). The mean 

annual rainfall in the area is 1400 mm. Thus, the area experiences high rainfall for a long span 

from June to October. Large areas are under the forest (29.76 %). The fertile slopes and valleys 

are given to agriculture which is, however, handicapped by poor soil cover, erosion and lack of 

irrigation. 

It comprises 24 districts (Census of India, 2011) under the administrative boundary of the 

Jharkhand state (Figure 1) and covers an area of about 77,096 km², constituting 2.34 % of the 

total area of the country. Chotanagpur Region is the home of 3,29,66,238 people comprising 

2.72 % of India's total population (2011). Population density is 413 persons per km² (Census of 

India, 2011), which is marginally higher in comparison to India (382 persons per km²). The 

proportion of the population living in urban areas is 20%. Culturally, the region is well-marked 

for its tribal population. also a politically recognized cultural unit inhabited originally by 

aboriginal tribes. 
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RESULTS AND DISCUSSION

Natural Regions of Chotanagpur Plateau

In Chotanagpur plateau relief, altitude, geological structure and physical conditions 

distinguish one natural region from the other. Relief plays a great part in characterizing the 

major divisions while geology forms an important basis for the regional divisions and 

alignment of the structural formations and physical conditions form an important basis for the 

agro-economic regions, (Karan,1953). The plateau has been divided clearly by its natural 

features and is unified by other features which give the region its distinctive quality and mark it 

out from the rest. The region is divided into landform units considering structure, litho logy and 

geomorphic character. Then regions are carved out by superimposing different maps (relief, 

physiographic, land use and population distribution). But each of these regions has 

homogeneity from the natural potential viewpoint. Thus, Chotanagpur Plateau has been 

divided into different natural/geographical regions on the basis of relief/altitude (NATMO) 

and placed into the following categories (Figure 2).

1.   The Western Higher Plateau (Altitude above 900 metres) 

2.   The Central Plateau (600-900 metres)

3.   The Lower Plateau (300-600 metres)

4.   The Uniform Surface Regions (below 300 metres) 

These are discussed below in detail. 

1. The Western Higher Plateau:  Chotanagpur plateau portrays its distinct characteristic to 

carve it out as a geographical region. This micro-region of Chotanagpur has within its ambit 

with highlands, plateaus, peneplains, dissected rims, ranges, interfluves, valleys, etc., of 

Figure 1: Administrative Divisions of Jharkhand
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varying elevations, magnitude, morphology, climate and vegetative covers. However, small a 

region within its compass creates an environment to register man's activities in harmony with 

its limitation of geo-economic resources. The height of the plateau ranges above 900 m and has 

a distinct Pat region located in the south western part of the Chotanagpur plateau. This region 

lies to the west of the Lohardaga district in Jharkhand. It occupies parts of Khuti, Chatra, more 

area of Latehar and a smaller area of Gumla districts of Jharkhand. It has been carved out by the 

tributaries of the North Koel to the north and by the Sankh to the south into many isolated 

mesas or the lofty, flat-topped hills known as 'Pats'. The altitude of the Pat region ranges 

between 900 to 1200 m and consists of several smaller plateaus ending in imposing scarps, 

picturesque ghats on steep lands. The general slope of the region is towards the north and the 

east. The Pat region is drained by several rivers flowing towards the north, east and south. 

River Nakti, Bahera, and Chaupat are draining towards north and merged with the river North 

Koel. This topographic region has also given rise to tributaries of the South Koel and 

tributaries of the Damodar River which flow towards south and east, respectively. The eastern 

portion of the Pat region is attached to the western Ranchi Plateau and acts as a divide between 

the North Koel and the South Koel basin. The climatic conditions are slightly different from 

other regions of Chotanagpur. 

The forests play a great role in the economy of this region. The important forest products are 

timber, lac and the manufacture of cutch (kath). The region is covered with dry deciduous 

dense forest dominated by plentiful Sal, Bamboos, Gamhar, Kusum, Shisham and Sabai grass 

and Palas. Due to the poor, gravelly nature of the soil, cultivation is restricted. Few pockets of 

agricultural land on the descending slopes where reflect rice culture in the lowlands and dry 

crop culture on the uplands. The region as a whole is very sparsely populated and unevenly 

distributed. Netarhat is a small town within the larger 'Pat' region. It is a resort town at the 

junction of the Ranchi and Palamau districts. The highest waterfall is Burhaghagh on the river 

Burha in this region. This is comparatively one of the least developed regions in the 

Chotanagpur plateau. 

Figure 2: Natural Regions in Chotanagapur Plateau

124

Geographical Perspective



2. The Central Plateau:  The Central plateau is located in the central part of the Chotanagpur 

plateau and the height ranges between 600 and 900 metres. It includes two most distinct 

physical units i.e. Ranchi plateau and the Hazaribag plateau. The Ranchi Plateau is located in 

the heart of Jharkhand state and is bounded by the faulted Damodar trough in the north and 

Simdega plateau and Porahar highland in the south, the Panch Pargana plain in the east and 

Pats in the west. It comprises most areas of Ranchi, Khunti and about half of the area of Gumla 

district. It is bounded on all sides by steep scarps.  Physically it has a rolling level surface with 

residual hills, composed of resistant rocks. A long range of hills, in the form of an arc, bounds 

the area on the west. The area is composed mostly of granite, gneiss and old Dharwar rocks 

which rise gradually to the west. It slopes towards the south and the east. The drainage of the 

plateau is shared by the Subarnarekha and the South Koel River. 

The Ranchi plateau is an agro-forest region. Earlier, the plateau was covered with dense forest, 

but presently, the central and eastern parts have been almost denuded of forests and left with 

only small jungles with very few big trees in scarp areas. Important trees are Sal, Asan, 

Gamhar, Kendu, Semal, Mahua, Jamun, Kathal etc. The agricultural economy is predominant 

in the region. The cultivable lands fall into two classes: terraced lowlands on which rice are the 

important crop and the uplands which produce coarse rice, millet, pulses and oilseeds. Apart 

from food crops, this region is important for horticulture. Mango orchards and other fruit trees 

are common in all villages. These days' cultivators also grow seasonal fruits and vegetables on 

the demand of urban centres. 

The Hazaribag plateau lies between the North Koel basin in the west and southwest, and mica 

belt in the north, and the Damodar Valley is in the south. In the east, it extends up to the eastern 

limit of the Hazaribag district. This plateau region covers most of the parts of the Kodarma, 

Chatra, and Ramgarh districts. It is a broad undulating plateau, engirdled with seven hills: 

Sitagarh, Bamhanbai, Silawar, Bhuswa, Bandang, Belian and Canary, This region, consists 

mostly of gneisses and granites rocks and occupies a two-thirds area of the region. Physically 

the plateau consists of three separate patches arranged in an east-west elongation by the deeply 

eroded valleys of Konark and Bokaro rivers: (1) the Upper plateau (2) the Lower plateau (3) 

The North western plateau fringe. The Upper plateau is bounded by the north scarps of 

Damodar Valley in the south and, on the other side; it is bordered by a steep scarp with an 

average elevation of 600 m. The lower plateau occupies the northern and eastern parts and has 

an average elevation of about 300 m. On the west, it merged with the North Koel basin; on the 

east, Dhanbad peneplain and the north-east with the mica belt, on the north-west, it drops the 

plateau fringe which forms the third unit of the region occupying dissected hilly area of 

extreme north western Hazaribag. The lower surface forms a broad undulating plateau with 

terraced valleys and a skyline broken by isolated relict hills such as Parasnath. Forest and 

agricultural economy is the main potentiality of this region. The important crop is rice which is 

grown on the terraced lowlands. The bar land is given to vegetables. Maize, millets, ragi 

(marua), pulses and oil seeds are also cultivated on the tanr lands. 
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The region reserved good quality of coal beds at the upper and lower Karharbari seems a high 

calorific value and is used in the railways. Coal and mica resources have given rise to mica 

processing industries as well as coal mining activities. The region is served by electricity from 

Bokaro and Telaiya plants. Since the development of roads and railways, there has been a 

marked increase in cultivated area. The market centres Chatra, Simaria, Tandwa and Gidhaur 

are connected with Hazaribag town. The region is the hub of road transport which radiates in 

every direction from Hazaribag town. 

3. The Lower Plateau: The lower plateau includes three distinct units i) Kodarma Plateau or 

lower Chotanagpur Plateau, ii) the Rajmahal Hills, and iii) the Southern Adjoining Highland 

and the height ranges from 300 to 600 metres.  

(i) The Kodarma plateau is located on the northern fringe of the Chotanagpur Plateau and 

extends south-west to north-east direction. It has carved out its geography in harmony with its 

diverse relief, forested land, agricultural make-up and mica mining belt. The belt coincides with 

the Dharwar outcrop and forms a series of Ghats or scarps to the Ganga Valley. The greater part 

of the plateau is flat undulating terrain composed of gneisses, granites, mica schist, pegmatites 

and dolerites dykes. The slope of the plateau is towards the north. The contour lines of 150 and 

300 m demarcate its northern fringe. Many rivers with their feeders have their sources on their 

dissected rim. The Panchanan, Sakri, Harohar, Kiul, Chandan, etc., have their source head in the 

northern rim of the Kodarma Plateau region. The soils are generally sandy on the slopes, but in 

valleys and basins, they are argillaceous. In other parts of the plateau, the soil is clayey. About 

one-third of the area is under forests and scrubs. The best forest occurs on the northern scarps in 

Hazaribag (including Kodarma forest). In Hazaribag and Gaya the forests are kept better and 

consist of sal in association with other trees found in Chotanagpur. The Kodarma Plateau is 

known for Mica resource region of Chotanagpur. The mica industry of Chotanagpur is of 

enormous importance to India and the world. Nearly 70 % of the world's sheet mica comes from 

this belt. The largest part of the mica belt falls within the Kodarma district. The chief centers of 

mining are Dhorakhola, Domchanch, Masnodih, Dhad, Gawan, and Tisri. 

(ii) The Rajmahal Hills region lies in the north eastern rim of the Chotanagpur plateau. The 

Rajmahal hills stretch in a southwest-to-northeast direction roughly from the Moor Valley to 

the Ganga in the north. The region consists mainly of a series of hills and small plateaus 

intersected at comparatively short intervals by several transverse river valleys. The western 

and south western parts of the region are an upland tract consisting of long spurs with 

alternating valleys.  It is bounded by the alluvial track of the Ganga plain on all sides except in 

the south and west. It has an extremely varied topography. It forms a part of Gondwana land. It 

extends from Sahibganj near the Ganga to Nagalbanga close to the south-eastern boundary of 

the district of Sathal Pargana except for a narrow strip of the alluvial plain of north and east. 

The valleys that lie between the undulating ridges are full of fertile soil and used for growing 

rice crops. It is grown mostly in the valleys and terraced slopes and accounts for about half of 
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the total cropped area. The next important crop is maize. Wheat, barley, linseed, millet and 

pulses are grown on the uplands. The hills are thickly forested and are inhabited by Santhals 

and other primitive tribes. The economy of the region depends on the product of the forest. 

Sabai grass is grown wild on the hills and is used as raw material for the paper mills at Kolkata. 

On the uplands, forest cover is with Sal as the predominating species. Wood cutting, cattle 

rearing, poultry keeping and vegetable growing are the side occupations of the tribes of the 

region

(iii) The Southern Adjoining Highlands region lies in the southern part of Chotanagpur. It 

includes Kolhan Highlands, Dalma Highlands, and Dhanjori Highlands. It has varied relief 

and a diverse economy. It covers the district of Paschim Singhbhum. It is also called Kolhan 

iron-ore region. The Kolhan iron ore region is mainly a mining region and comprises the hilly 

areas of Kolhan and Parahat in the southern and western parts of the Purbi Singhbhum district. 

The Dalma range runs from Ghatshila in the west to Dunadih diagonally across the 

Subarnarekha River. The Mica-Schist Plain Region runs from west to east forming a natural 

corridor between Dalma Highland in the north and Kolhan and Dhanjori Highland in the 

south..The region consists of a plain surface in the north eastern part around Chaibasa town and 

a rolling plain studded with hillocks and granitic boulders. It slopes from south to north along 

the Kharkai Valley and southwest to northeast along the Garra valley. The rest of the region on 

the north-west, west, south-west and south is dissected and largely forested surface. The region 

has a complex geological history. It consists of metamorphic sedimentary rocks, with which 

basic igneous rocks and large intrusive masses of granite are associated. The Dalma and 

Dhanjorei lavas are the most extensive and attain the highest relief with a diversified economy. 

The iron-ore range runs south of Gua in the form of a horse-shoe closed towards Odisha and 

open with ends. The south eastern corner of the region is drained by the affluent of the Baitarni. 

The region receives an annual rainfall between 1400 and 1600 mm on the surrounding hills and 

scarps. The Highland region is hot during summer and cold during winter. About one-third of 

the region is under moist deciduous forests consisting of a sal tree. The rich flora and fauna of 

the region have directed the Government to preserve the forest wealth. The soil of the region 

varies from valley to highland. The agricultural economy is predominant with rice as the 

leading crop. Other crops like maize, oilseeds, pulses, etc., are also grown. Gram is also 

relatively important in this region because of the heavy soils.

4. Uniformed Surfaces or Plain Regions: This region includes three river basins, namely, a) 

the north Koel basin, b) the Subarnarekha basin, and c) the Damodar river basin. The height of 

the regions is below 300 m. They are located in western, central and southern part of the plateau 

region. 

(a) The North Koel basin lies in the western part of the plateau. It forms a triangular piece of 

land with the apex at the foot of the Pat region and the Son at its base. This region is 

characterized by varied relief, fertile alluvial soil, scrub forests, and agriculture. The surface is 
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extremely rugged. The area of the basin is demarcated by the plain in the north, the Pat region in 

the south, the Hazaribag Plateau and the Damodar basin in the east, the water divide between 

the North Koel River and the Kanhar river in the west. Structurally, the basin area presents 

some contrasting features. It contains geological formations of the Vindhayans in the north-

western corner and hard gneisses and granite in the south near the Pat region. The geological 

formations of different rocks have given rise to variations in the landscape. The basin contains 

fertile alluvial soil on the surface but the basement rocks are igneous, metamorphic and 

sedimentary. The principal rivers are the Koel, the Auranga, the Amanal, the Garu, the Orangai, 

the Banki, etc. 

The climate of this region is dry and bracing. The average annual rainfall is 1330 mm. The sal is 

the principal tree found in the forests and usually occupies the lower slopes of the highlands.  

The important forest products are timber and lac. The forests play a great role in the economy 

of the region.  The relief and the shallowness of the soil are the limiting factors to the 

development of agriculture. The North Koel Basin reveals variation in cropping patterns. The 

dominant crop is rice and to a less extent, wheat, barley, maize, gram, tour and other pulses are 

grown throughout the valley region. The Koel valley coalfields of Daltonganj, Hutar and 

Auranga are important in registering economic elevation. The population is primarily rural.  

There are very few urban centers in the region. The region is well served by transport facilities. 

It is well connected by railways and roads. The railway running along the valley of the North 

Koel River has helped much towards the prosperity of the region.

(b) The Subarnarekha basin region lies in the south eastern part of the Chotanagpur Plateau and 

forms a distinct physiographic unit. It covers a narrow elongated shape from north to the south 

territory of Purbi Singhbhum district. It is lying mainly in the valley of the river Subarnarekha.   

It presents variegated landscapes and litho-logical characteristics. To the east lies uplands of 

Jhalda-Baghmundi and the Dalma Ranges. In the south, the Dhanjori Range and South Kolhan 

highlands separate it from the Bamanghat plain and Baitarini basin of Odisha. The region 

comprises some areas of Ranchi, Purbi Singhbhum and Paschimi  Singhbhum. There are 

residual hills spread all over the valley. It is an extensive highland of varying elevation in the 

south but turns into a series of low broken ranges in the west. The region has a complex 

geological history which accounts for the great diversity of landforms, ranging from the high 

Ranchi plateau to the relatively flat lower plateau.  The geological structure of the area consists 

of granite-gneiss batholiths to the north and south and two geo-anticlines separated by 

geosynclines running through the region. 

The Subarnarekha valley contains varying soils. The upper portion contains lateritic soil while 

the lower portion contains gravely soil. It also contains red soil of residual and alluvial origin. It 

is not very fertile. The alluvial soil deposited by the Subarnarekha and its tributaries covers the 

plain area. The region is drained by the river Subarnarekha and its tributaries. In this region 

agricultural land dominates with patches of forest cover and human habitation. This area is, 
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however, important for agricultural purposes and divided into first order, comparatively level 

plains embanked for rice cultivation; second, the open valleys with low alternating hills which 

have been carefully leveled and grow rice. The area is rich in mineral wealth in which huge 

deposits of copper, iron ore, manganese, china clay, asbestos, apatite, limestone, steatite, slate 

and kyanite occur in Dalbhum. They are best developed and formed at Rakha mines, 

Mushabani, and Dhobani. Important iron ore mines are Gua, Manoharpur, Noamundi, Jamda, 

Lukidburu, etc. The river bed of Subarnarekha contains gold along with sand (Sinha and 

Singh, 2003). Almost all iron ore and copper mines are linked by rail route which facilitates the 

transportation of minerals and the movement of people. The Subarnarekha valley, through 

which the main line of the Bengal Nagpur Railway passes, gives easy access to Kolkata. The 

area also covers National and State Highways. National Highway NO.33 covers Chaibasa, 

Chkardharpur and Ranchi roads. Airstrips are available at Jamshedpur and Ranchi.

(c) The Damodar basin occupies a sunken trough in the middle of the Chotanagpur plateau 

extending in an east-west direction between Hazaribag in the north and Ranchi in the south 

Chotanagpur plateau. It covers large areas of the Gondwana trough. The Damodar Valley is 

characterized by narrow and wooded steep hills and a scar on the south. The hills are covered 

with forests. Rajrappa waterfall is a discordant junction below which an imposing gorge and 

many juvenile features produce a classic segment of landscape. The topography in its course is 

varied and undulating. The undulating nature of the topography and the faulted nature of the 

strata have not only favoured the extraction of coal but also provided suitable sites for 

damming the river (Qureshi, 1990). The region has a complex geological history because of its 

relation with an ancient landmass of the Gondwana land and prolonged denudation, igneous 

intrusion tilting, warping upheaval, etc. The faulted basin of Damodar has rock formation of 

the Gondwana period from the Hutter coal field in the west to the Jharia and Raniganj coal field 

in the east. The lower Gondwana made up of sandstones and sales contain storehouses of coal 

seams, the richest, largest and most productive coalfields of India (Ahmad, 1965).  

The Damodar basin is a highly mineralized region in India. The Gondwana sedimentary rocks 

in the valley are the largest, richest and most productive coalfield in India. Most of the coal 

seams are quite thick and lie in horizontal strata which enable easy mining. The Damodar basin 

has encouraged industrial growth because of coal resources, power plants, a dense network of 

transport and other industrial infrastructure. In the lower part of the valley particularly in 

Dhanbad and Bokaro districts, the landscape resembles mineral-based potential land. 

Dhanbad with many mining and industrial activities is an industrial node that has developed a 

complex form with intensification in the use of its resources. Sindri, the largest fertilizer plant 

and cement works is a well-planned industrial landscape. Thermal plants, washeries and 

growing industries have brought a consequential change in the former industrial environs of 

Dhanbad. Gomia, Bermo, Chandrapura and Maraphari have already engraved an industrial 

landscape. The hilly areas are forested. The forests are mixed deciduous type. On lower slopes 
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it consists mainly of sal, shisham, semal, piar, kusum, and mahua etc. trees. Lac, bersabai, 

dhak, grass, bamboo and thorny plants are also forest products. Cultivation has been 

extensively damaged by coal mining which created agriculturally negative lands.  The 

agricultural pattern of the region is similar to the other parts of Chotanagpur. The crop pattern 

is controlled by two chief crops, rice and maize. The other important crops are ragi (marua), oil 

seeds and pulses. Fruits and vegetables are also grown.

Problems and Associated Issues

The Chotanagpur plateau is a poverty-ridden land. Almost 50 % of its total population is below 

the poverty line. About 80 % of the population is dependent upon rain fed-based agriculture 

and productivity is very low (Ram, 1991). There is regional inequality in the distribution of 

land resources in the region. The exploitation of different resources has increased, but they 

have contributed less to the economic growth of the region. Resources are not available for 

utilization or the development of the region. The state is responsible for safeguarding resources 

but with no right to their beneficial use. The rural areas are not directly benefitting from the 

development of resources rather they suffer a deteriorating environment. Chotanagpur, as a 

result of mining and industrial development, has been modified and is continually changing. 

The development of coal mining in Damodar valley, iron mining in Kolhan, copper mining in 

eastern Singhbhum, mica in Kodarma and Giridih, and quarrying of bauxite in Ranchi have 

brought changes in the use of agricultural land in the surrounding regions. Accordingly, the 

heavy industries at Jamshedpur, the copper smelting industry in the Moshabani- Ghatshila 

area, and the varied industrial development in the Damodar basin have their impact on the 

economy, land use, and population of the immediate environment. Because of population 

pressure, food crisis, and excessive exploitation of resources, many minerals will be depleted 

shortly, which needs conservation and judicious utilization.

Human and their activities such as food production, industrial development, energy 

production, and urbanization are transforming the earth's system at various scales ranging 

from local to global making problems for the region. The destructive influence of agricultural 

and animal husbandry practices on unsuitable lands and the destruction of forests are all 

caused, directly or indirectly by population growth pressure (Kumar and Saikia, 2020). 

Urbanization, deforestation, growth of the human population and economic wealth of people 

has significantly increased the degradation of natural resources in the region. During the last 

two decades, the changes that are being realized in the region in terms of production, water 

quality, water quantity, and biodiversity and carbon storage have shown a decline in all the 

major ecosystems. Forests, wetlands, and other natural places are shrinking to make way for 

people and their homes, farms, and factories. Therefore, it becomes important to prevent 

further degradation of natural resources and carefully manage them to ensure their sustainable 

utilization. 

Many environmental issues such as pollution, deforestation, agriculture, and land and soil 

degradation are important problems. Environmental air pollution, water pollution, and 
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garbage pollution are all challenges for the region and its development.  Within less than fifty 

years, the whole of Chotanagpur has changed from a mountainous, lush-green, dense forest 

area with numerous wild lives and plenty of falls and rivers with clean waters into an area with 

bare mountains without much of trees and nearly no wild animals and with dry waterfalls and 

rivers full of polluted waters. The fresh, cool and soothing breeze which was so abundant in 

this region, until a few decades back, is rare now; and instead now has dusty, hot and smoke-

full aerosol air. Smokes, full of suffocating gases, especially during late afternoons, almost 

every day, on the National Highway may be experienced by anybody. Likewise, the fly ash and 

the smoky dust deposits may be seen near any of the cement factories and thermal power 

projects. More or less the same picture exists wherever there are coal mines and washeries and 

other mines and mineral-based industries. The situation is indeed alarming every day.

Resource conservation involves using, managing and protecting resources so that they are not 

wasted, depleted, or degraded and are available on a sustainable basis for the present and future 

generations. There are many environmental issues in the region but environmental awareness 

has created a sense of conserving natural resources. In recent times, several management tools 

are being applied for sustainable development actions. The impact statements are prepared to 

assess the effect on human beings, plant and animal life, soil, water, air, climate, material assets 

as well as cultural heritage. All developmental activities take into consideration risk, social, 

economic, cultural and health and other relevant factors in different regions depending upon 

the requirements. The Jharkhand government has prepared an Action Plan for the development 

of the state at the district level. 

Economic Potential and Prospects of Chotanagpur 

The first effective measure to integrate this hilly inaccessible tract to the Chotanagpur Plateau 

was taken in 1772. In the succeeding period, road links were constructed to exercise effective 

control over the Chotanagpur region. Subsequently, the area was systematically surveyed 

which brought to light vast natural mineral resources deposits of coal, iron ore, copper, mica, 

and other important minerals. The extension of railways prompted by the desire to exploit 

these minerals brought further economic and administrative integration with other areas. The 

structural base of the region provides a series of batholithic intrusions of granite into Dharwar 

strata, which were intensely metamorphosed by genetic movements. No doubt, the area has 

been stable but minor geomorphologic changes have taken place in the form of faulting, 

warping, tilting, igneous intrusions, etc. The earliest geological formations of the area had 

indeed been reduced to peneplain but later structural disturbances have created unevenness in 

the land surface.  Erosion agents have also made additions to geology in the area. It is 

considered as a storehouse of resources and economy of the country.  Therefore, its economic 

potential can be seen in various sectors discussed below:

Agricultural Potential: Agriculture is the mainstay of the people. It is the basis of the economy 

of the region, basic employment and primary income-generating activity.  The agricultural 

economy of the region depends on nature. Agriculture constitutes the main source of 
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livelihood among tribes, rural development, employment and occupation, agro-industries, 

food and nutrition security growth and survival, social, economic and cultural conditions and 

poverty alleviation (Surayya et al, 2008). Large areas are densely forested. The fertile slopes 

and valleys are given to agriculture which is, however, handicapped by poor soil cover, erosion 

and lack of irrigation. The low investment, low productivity, mono-cropping with paddy as the 

dominant crop, inadequate irrigation facilities and small and marginal holdings are the 

characteristics of the whole Chotanagpur region. The character of farming has changed. Most 

of the crops and farm produce are now raised for nearby mining and industrial centers. The 

dependence of agriculture on the vagaries of the rain God can be gauged from the fact that as 

much as 92 % of the total cultivated area is un-irrigated. Not only productivity is low, it varies 

considerably among districts in the region. If the decision-makers explore the potential and 

give a boost to the sector, it can make the livelihood security of the people better. 

Forest Potential: Forest resources are considered as a commodity of high value across the 

state as most of the locals are dependent for their daily subsistence needs mainly for food and 

fuel wood. Forests play an important role in the economic and socio-cultural lives of the 

people, especially tribal community and the rural people who depend on forests for livelihood 

in this region. The region is covered with dry deciduous dense forest dominated by plentiful 

Sal, Bamboos, Gamhar, Kusum, Shisham, Sabai grass, spear grass (Andropogon contortus) 

and Palas. These grasses are chiefly used for paper manufacturing and thatch making. 

Commonly extracted forest products are timber, lac, kath, fuel wood, fodder, medicinal plants 

and a range of Non-Timber Forest Products (NTFPs) based value-added industries and their 

organized marketing system should be promoted (Kumar and Saikia, 2020). They have 

multiple roles to play in the inclusive economic development of the region. The region is 

renowned worldwide for its tasar and kuchai silk. Large numbers of commercially important 

medicinal plants are found in the forest of Jharkhand. The livelihood of tribal population 

heavily depends upon NTFPs for their nourishment.  Kendu leaves collection occurs in a short 

span of two months in West Singhbhum (particularly, Kolhan, Kharsawan and Saraikela) 

region for the cultivation of cocoons (silk worm) is one of the major sources of income for 

them. The Chotanagpur has more than 15 % of forest which is dense to moderately dense 

forest. Further, it is also covers a significant portion under open forest (Table 1).

Table 1: Types of Forest Cover in Chotanagpur, 2021

Source: Based on India State Forest Report, 2021

Forest Cover  
2Area (km )  In Per Cent

Dense Forest
 

2587
 

3.25

Moderately Dense Forest
 

9667
 

12.13

Open Forest
 

11219
 

14.07

Non Forest
 

56241
 

70.55
Total Geographical Area 79714 100
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The significant reserves of these minerals make the region highly potential and also the base 

for the development for heavy industries. In spite of emphasis on regional development during 

the past five decades and rapidly increasing mineral output, no manufacturing industry except 

for the two biggest steel plants Bokaro and Tata Iron Steel Company (TISCO), was initiated in 

this region. In the manufacturing sector, industries with the brightest future are those related to 

iron and steel: metal fabrication, production of wires, nails, galvanized sheet-working 

hardware, aluminum hardware, and hollow-wire. Among mineral industries, much scope 

exists for cement, refractoriness, potteries and sanitary ware, abrasives, paints, and mineral 

wood. Among forest-based industries, lac, tasar, bidi, furniture, and paper and animal products 

such as bone meal, glues, and leather tanning can be developed. The Government has proposed 

setting up a number of new industries in the region but the program is yet to take working 

shape.

Table 2: Reserves of Minerals in the Chotanagpur Plateau

                 Minerals Unit  Total Reserves  
1.
 

Iron ore (Hematite)
 

'000 tonnes 
 

26888
 

2.
 

Graphite
 

tonne
 

19426
 3.

 
Kyanite

 
tonne

 
426240

 4.

 
Limestone

 
'000 tonnes

 
783

 5.

 

Bauxite

  

tonnes

 

1418794

 6.

 

Felspa

 

tonne

 

1654621

 
             

7.    Asbestos

 

tonne

 

154893

 

            

8.   Dolomite

 

'000 tonnes

 

24916

 
             

9.   China Clay

 

'000 tonnes

 

202244

 
            

10.  Fire Clay

 

'000 tonnes

 

66454

 

11.  Copper ore tonne 288423

12.  Coal '000 tonnes 131763

Source: Based on Indian Mineral Yearbook, 2018, (Part-1), Jharkhand, 2019-2020

Mineral and Industrial Potential: Chotanagpur region can be rated as one of the richest 

regions of the country so far as potential and production of mineral resources are concerned 

(Karan, 1953).The mineral belt lies to the south of Jamshedpur and in the Damodar basin. It 

produces 37.5% of the mineral production of India and is designated as the 'Mineral Monarch' 

of the country, which seems to be true in both variety and richness. With its noteworthy 

deposits of coal and iron ore it is often labelled as the 'Rhur of India,' (Thakur, 2015).  If 

produced minerals had been put to industrial uses they would have given a stable industrial 

base, but the local situation is quite different. The region is storehouse for several minerals like 

iron-ore, graphite, limestone, bauxite, copper, apatite, kyanite and feldspar, coal, mica etc 

(Table 2). Coal, and iron ore are the basic minerals needed for the growth of industries which in 

turn is vitally necessary for the region's development. The region accounts for about 31 % rock 

phosphate, 23 % iron ore (haematite), 30 % apatite, and 20 % copper ore, reserves of India. 

Similarly, other minerals are also of economic significance. It is expected that the region is also 

rich in emerald minerals.
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Human Potential:  The development of mining and industrial centers has not only modified 

the natural or physical landscape but also the old pattern of settlement and human occupation. 

The labour force of the mining and industrial centers is drawn from the countryside and some 

much farther away. In this way, there has been a shifting of population from rural areas to urban 

centers and a consequent decrease in the pressure of population on land. New settlements have 

sprung up. The development of roadways and railways has also changed the economy of the 

hinterland trade. It is important to emphasize that transport is welding all these minerals and 

industrial and agricultural regions of Chotanagpur, into one major economic region of India. If 

the development of the entire area is well planned and efficiently carried out and managed, this 

will produce an economic region of world importance. For the region as a whole, the industrial 

potential is very high for the rich resources because of the rapidly growing demand and 

increasing urbanization. There is an urgent need to develop mineral, industries and power 

resources at the micro level (Thakur 2004).

Power Potential: For the development of iron and steel, copper, cement, engineering and basic 

industries Chotanagpur has adequate power resources in the form of thermal and atomic 

powers. The increasing demand for electricity and the limited possibilities of increasing power 

generation from hydro and nuclear stations led to increasing demand for coal (Dayal 1977). 

The hydel power potential is also remarkable. Among the significant schemes are the Tiliaya 

dam and hydroelectric power plant, and the Bokaro thermal power station units of the multi-

purpose Damodar valley project, the Subarnarekha valley project, the Koel basin project and 

other projects that have been developed in the region. Thorium and uranium, the atomic energy 

minerals, are the tremendous source of power in the region. Jharkhand state is particularly, rich 

in mineral and power resources but the situation is like sailing in a sea where there is   “water, 

water everywhere but not a drop to drink.” The state has the responsibility of safeguarding 

these resources but not to right of their utilization for the development of immediate areas 

(Thakur, 2015). Under different Five Year Plans, a unified scheme of agricultural, mineral, 

industrial and power development has been envisaged under the Jharkhand government. 

Tourism Prospects: The immense potential exists for developing a systematic tourism 

infrastructure that will bring financial revenue. The greatest potentiality for expansion of 

industries in proximity to the cities of Ranchi, Bokaro, and Jamshedpur is the result of (1) 

vocational advantage and market, and (2) in part, the incentives given by the government in 

terms of provision of land, electricity, water, and other faculties. 

Synchronizing with these developments is the rise of various urban settlements in the former 

forest-covered areas of the plateau. Another significant development is the integration with 

neighbouring regions. There is a need to consult local communities at the time of planning and 

to enforce any waste disposal mechanisms at the outset of the operations and even afterward 

(Thakur 2007). Reuse and recycling of waste materials to handle with the waste problem, 

which is taking a heavy toll on our topsoil, needs to be worked out for specific solutions. The 
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necessity of having the mining and processing industries in proximity is very important 

(Prasad 2008). Then only the economic potential of the region can be harnessed. 

Conclusion

The study has revealed that Chotanagpur Plateau is a distinct natural region defined by its 

varied morphology and man's activities ranging from primitive to modern. The region has 

produced distinct anatomy, age, climate, forest cover, resources, minerals, agricultural pattern, 

and human resources. The geological structure, relief, altitude, and vegetation with resources 

and associated economic developments distinguish one region from another. Physical 

conditions, particularly relief, and altitude form an important basis for the delimitation of the 

natural region. Each region is clearly defined by its distinctive features and is unified by well-

marked geographical features which provide the region its distinctive quality and marked it out 

from the rest. Accordingly, the region is divided into landform units considering structure, 

lithology, and geomorphic character.  The region is, therefore, classified into different formal 

natural regions and presents an account for the potentiality of the area. The study suggests that 

after facing various problems, the region has an excellent raw material base; industrial 

potential base for development but the area is restricted because of financial constraints and 

faulty government policies. Unfortunately, the region is fast losing its premier position in the 

country owing to industrial stagnation. There is an urgent need to carry out detailed 

investigations on the geographical distribution patterns, utilization patterns, feeding ecology 

and protect all resources at micro-level units for local and regional development of the 

Chotanagpur region.
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ABSTRACT

Despite improvement during the last decade, sex ra�o remains as abysmal par�cularly in northern 

and north-western parts of India. The social impact of high masculine popula�on in forms of 

marriage squeeze, mass bachelorhood, bride purchasing, female trafficking and sexual violence 

across the region have started emerging up In India, Eastern Rajputana is one of the female deficit 

regions where historically the sex ra�o has much imbalanced. Addi�on to that, its ecological crisis 

made it much severe regarding ge�ng a bride for marriage and hence, a considerable male 

popula�on remains a lifelong bachelor. In the context, the lifelong bachelorhood is not only a socio-

demographic issue but has a much impact on the individual's health and social and economic status 

of his household. The study is an exploratory in nature and aims to explore dynamics between 

skewed sex ra�o, local nup�al structure and pa�ern of cross-cultural female migra�on using Census 

of India 2001 and 2011 data and empirical evidences collected from the study region. Primary, as 

well as secondary data, has used for the study. The mixed method has been for analysis. The 

preliminary findings showed that apart from the socioeconomic status of households, ecological 

crisis through the economic status and livelihood of households influence the marital status of male 

and hence the propor�on of bachelor increases consistently in the study region. There was a deficit 

of 150 women for every 1000 men in this region. Bachelorhood among older males was also 

prevalent as 4% males in 30+ ages were unmarried with highest in Dhaulpur (7%). Inter-district 

female migra�on pa�ern shows that there were more female in-migrants than males in this area 

from long-distance, poor, dissimilar cultural regions of India. These pockets were from Manipur, 

Assam, Darjeeling, West Bengal, Bihar and Jharkhand. 
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SKEWED SEX-RATIO, MARRIAGE DYNAMICS AND 

FEMALE MIGRATION: AN INVESTIGATION 

FROM A HIGH FEMALE DEFICIT REGION IN INDIA

Introduction 

The deficit of women in India's population has been documented ever since the first decennial 
numeration of people conducted in the late 19th century (Backer, 1991; Das, 2009; Guilmoto, 
2009, 2012, Kaur, 2004).Over the span of more than a century, the deficit has progressively 
increased as evident from the sex ratio of the population; the number of women per 1000 mens 
steadily declined from 972 in 1901 to 933 in 2001 (Guilmoto, 2009; Roy et. al., 2018; Visaria, 
2003). In the latest census of 2011, it was 940 females for every 1000 males, which indicates a 
slight improvement from the previous census but overall, there were more than 356 million 
less women than their men counterparts (Census of India, 2011). Yet the absolute number of 
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missing women in India has increased from 37 million in 1980 (Das & Li, 1999; Sen, 1992) to 
46.35 million in 2001 and 49.73 million in 2011 (Census of India, 2001, 2011; Kulkerni, et.al. 
2013; Roy et. al., 2018). What has been convincingly demonstrated that the primary factor 
contributing to the deficit of women in India is higher mortality among women than men from 
early age of12 months to almost upto the end of their reproductive period (Kaldwell, 2005; 
Kaur, 2004, 2008; Roy, 2018). This deficit of females can be attributed directly to human 
interventions, such as sex-selective abortions, the gender biased allocation of resources in 
infancy and childhood and the influence of gender-iniquitous social relations throughout the 
female life cycle (Blanchet, 2005; Das et. al., 2009; Goldman, 1984; Goodkind, 2011; 
Guilmoto, 2009; Kulkarni, 2010; Sen, 1992). Miller (1981) states that 'the problem is that son 
preference is so strong in some areas of India and amongst some classes that daughters must 
suffer in order that a family's personal and culturally mandated needs are fulfilled'. Using the 
state level data, for 2001 and 2011, Kulkerni et al. (Published in The Hindu, 2013) identified 
that the north-south divide in the share of missing women. The missing women were from the 
states with higher per capita income, having significant proportion of SCs/STs and higher 
crime against women and higher proportion of women in reproductive span (Jiang & Sánchez-
Barricarte, 2013; Kaur, 2008; Rahman, 2014). However, the relationship was found adverse in 
the states with higher female literacy and female work participation which are the indicators of 
women's empowerment (Hesketh& Zhu, 2006; Hudson & den Boer, 2004). n the contiguous  I
region from north to west of the country, the deficit of girls increased between 1981 and 2001 
(Kulkarni, 2010; Visaria, 2003a) and further in 2011 (Kulkerni, 2013). 

A key effect of the skewed sex ratio is what demographers call a 'male marriage squeeze', 
implying a shortage of brides and therefore an excess of bachelors in the society (Billing, 
1991). Based on simulation models on impact of skewed sex ratio on marriage squeeze in 
China and India, Guilmoto (2011) it is found that the number of men unable to find a spouse is 
going to rise in China (from 3% now to 15-21% in 2060) and India (below 10% by 2050). But 
its rate and direction will depend upon the rate of birth of males. However, age is not the only 
factor for the marriage squeeze but it is also associated with cultural phenomenon (Billing, 
1991). 

The male marriage squeeze gives females an advantage in the marriage market (Billing, 1991; 
Miller, 1981). However, despite the deficit of women, whose impact is being felt when 
procuring brides, the social norms have not yet undergone a shift (Jiang & Sánchez-Barricarte, 
2013; Visaria, 2003b). The combined effect of patriarchal structure and values and the practice 
of getting rid of daughters is such that certain social groups in these states have started facing 
deficit of brides for their sons. Reportedly, a few men are forced to remain bachelors and for 
some others brides are being brought (cross-cultural or cross regional marriages) or bought by 
paying bride price from scheduled tribes and other groups from faraway places, including 
other states (Visaria, 2003a; Blanchet et al., 2003, Kaur, 2004 & 2010). Available literatures 
and reports on Indian situation suggested that in these regions, due to scarcity of marriageable 
females a considerable number of bride migration/ bride purchasing takes place from other 
parts of the country (Manjul, post on NMCI, 2007). Currently, UN-commissioned report on 
human trafficking in Haryana explained that skewed sex ratio forces marriage migration and 
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resulted in trafficking of women from across the country. Gurgaon and Faridabad are the major 
destinations for the girls and women trafficked for domestic work and a large number of them 
even become victims of sexual exploitation and the similar situation has also been reported in 
the regions of Western Uttar Pradesh, Punjab and Rajasthan where brides trafficking is 
spreading like communicable diseases (Kaur, 2004, 2008; Roy et., al., 2018). 

Study Area

Demographic context: 

Demographically there is an almost contiguous belt extending from north west of India to parts 
of Rajasthan, Gujarat and Maharashtra, the under valuation of womenis evident interms of 
excess of males over females (Guilmoto, 2009; Roy et. al., 2018; Visaria, 2003a). This is also 
the region where historically, deficit of women in the total population has been quite high. The 
predicted causes of the decline in females' population were mainly the strong son preference 
among the communities like Jats and other higher caste communities (Patel, 2007; Purewal, 
2010) of the region, and less affinity to daughters due to high dowry prevailing in the society 
during their local marriage customs. Paradoxically, the states having highest per capita income 
exhibit such a skewed sex ratio in males' favour (Guilmoto, 2012, Hudson & den Boer, 2004; 
Kaur, 2008) result into female deficiency and male surplus. The available literature and studies 
clearly indicate high incidence of bride purchasing and female trafficking in certain pockets of 
north-western states in India (Kaur, 2004; 2010; Blanchet et al., 2003). They are brought from 
the states like West Bengal, Bihar, Jharkhand, Odisha, and South India.

Figure 1 : Relative location of study area and adult sex ratio (15-59 Year Age Group)
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Geographical and cultural context: Besides the adverse sex ratio, there are some inherent 
socio-economic and geographical factors which multiply the problems of eligible bachelors. 
The study area is located in the bordering districts of UP, Rajasthan and Haryana which comes 
under ecologically vulnerable zone and culturally it falls in Eastern Rajputana region. 
Geographically, the Eastern-Rajputana region and its surroundings, comprises with the area of 
western-southern Uttar Pradesh (Mathura and Agra districts), Southern-eastern Haryana 
(Mewat and Palwal district) and north-eastern Rajasthan (Dhaulpur, Bharatpur, and South-
eastern part of Alwar). The region is surrounded by Arawali Range in west, by the river 
Yamuna in north and Chambal River in south-eastern part. It exhibits geographical contrast in 
terms of Yamuna flood plains in Mathura, Bharatpur and Agra, hilly rugged undulated terrain 
in the western part of Bharatpur and Dhaulpur, and riverines in the central and southern parts. It 
is located in Yamuna-Chambal doab but ironically, due to its rugged terrain and hot and dry 
climate, it experiences the water scarcity as the major problem. Due to such geographical set 
up this region is one of the backward regions of the country. Even located in the proximity to 
the India's capital, having seventh wonders of the world the Taj Mahal in its fold and being a 
part of mythological birth place of Lord Krishna, this region has been economically poor and 
backward. 

Need for the Study

Sex ratio imbalance and its surplus of males in this region have received a great deal of 
attention in the recent past. Preference of son and neglect of girls clearly reflect 
demographically skewed sex ratio, major reason for mass bachelorhood and male marriage 
squeeze (Kaur, 2008; Patel, 2007; Purewal, 2010; Tarannum, 2007). The deficit of females 
creates marriage crisis for males in their local community and many of them are forced to 
purchase brides from other parts of the country. Severity of the problem has been highlighted in 
local newspapers and the cases of bride purchasing from poor regions of India has been 
regularly reported. The three phenomena, the skewed sex ratio, male marriage squeeze and 
cross-cultural female marriage migration are interrelated (Miller, 1981; Patel, 2007; Purewal, 
2010; Tarannum, 2007). But majority of the literature have focused on causes of skewed sex 
ratio and limited work has been carried out in exploring situation of mass 
bachelorhood/singlehood in the rural setting of the study region and socio-cultural status of 
such imported brides. Thus, there is a need of further investigation into the issue systematically 
to get better insight. 

Apart from that the study area bears a typical set up of ecological and demographic crises 
which draw our attention to investigate the problem in-depth. There is a need to explore and 
document the secondary factors which influence the regional demography in these female 
deficit regions. Thus, the major objective of the present study is to explore the spatial 
demography and its impact on local or regional demography and emerging issues of ecological 
and demographic crises in this region. 

The study is based on the enquiry of few fundamental questions like what is the prevalence of 
bachelorhood in the rural areas of the districts under study? How does the local demographic 
phenomenon affect the regional demography in terms of migration of brides from other parts of 
the country? Is there any development of corridor between the bride demand and supply zone? 
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If it leads to female marriage migration from other regions, then who are these women and 
under what situation they are forced for marriage? Likewise, there are many other socio-
cultural aspects which need in-depth enquiry. This paper attempts to seek answers to some of 
these fundamental questions to understand the phenomena of skewed sex ratio, nuptial pattern 
and female migration.

Material and Method

This is an exploratory nature of research. It relies on both primary and secondary data sources 
and adopts both quantitative and qualitative methods of data analysis. Data from census 2001 
and 2011 are used to study the sex ratio, nuptial pattern and female migration in the region. 
Mean age at marriage for males is taken from DLHS third round of 2007-08from the DLHS-3 
Reports of Haryana, Rajasthan and Uttar Pradesh (IIPS, 2010). For further exploration of the 
dynamics of skewed sex ratio, marriage and female marriage migration, and in order to fill the 
information gap of secondary data, the information was gathered through observations, 
interviews of seven key-informants and in-depth interviews of 20 respondents (13 imported 
brides, 6 bachelors, and one husband of imported bride). Before going into results and 
discussion of study it is important to define the variables and their method of computation used 
in the study. They are explained below:

Sex-ratio is ratio of males to females or vice-versa. This study uses feminine, masculine, non-
child and adult sex ratios. Feminine Sex Ratio is calculated as ratio of number of females for 
1000 males. This ratio indicates deficit of females over males. Masculine sex ratio has been 
calculated as number of males per 100 females. It is used for understanding the surplus of 
males over females. Non-child sex ratio refers to sex ratio for population 7 and above. Adult 
sex ratio is computed for the age group 15-59 years. 

Marriage squeeze is a situation when number of males do not find spouse in their given 
administrative region. The simplest approach for measuring the marriage squeeze is based on 
the calculation of simple sex ratio. In demography, a person who is never married by age 50 is 
termed as lifelong never married (Jiang, 2014). It is seen that marriages are concentrated only 
over the few ages which is assumed as peak marriageable ages for marriage known as prime 
marriageable ages (Akers, 1967). Prime marriage age vary from region to region. Following 
the methodology adopted by Verma, (2003), and Kesarwani (2012)here we have also 
considered two indicators for marriage squeeze by considering the different prime age at 
marriage (a) marriageable age groups (x, x + n) as 15-49and (b) by considering the cultural 
practices that grooms are older than brides therefore male from 20-34 to female 15-29 age 
groups which can be measured as: 

I=(n M x/n F x) *100,and

I= (5 M x+5/ 5 F x)*100

Prevalence of never married male (Bachelorhood) is the percentage never married in all 30+, 
40+ and 50+, years of males to see the situation of singlehood. 

Female marriage migration refers to marriage as a sole cause of female migration from other 
states to the study districts. 
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Result and Discussion

The results of the study are presented in two folds. First section presents the regional scenario 
of skewed sex ratio, nuptial dynamics and female marriage migration in the study area by using 
the secondary sources of data. The second section supplements gap of the first section and 
throw light on bachelorhood and imported brides using evidences collected through case 
studies from the field. 

Imbalanced adult sex ratio: Sex ratio (number of females per 1000 males) is displayed in the 
Fig. 1 clearly indicates a geographical contiguity in its distribution in study states (Census of 
India, 2001). Areas under red colour indicates less than 900 women per 1000 men while green 
colour indicates areas of better sex ratio (950 and above). It is clearly illustrated that whole of the 
Uttar Pradesh except Eastern UP and few other patches, majority of Haryana and Punjab, and in 
Rajasthan the districts located at border of India-Pakistan and east of northern Arawali Mountain 
face an acute deficit of more than 100 women for every 1000 males as per census 2011.

Male marriage squeeze: The size of the female population is profoundly less compared to 
their counter males in age group, and it reflected in demographically skewed sex ratio, and later 
on reason for mass bachelorhood and male marriage squeeze (Kaur, 2008; Roy et. al., 
2018).The imbalance sex ratio in favour of males entails that some of the males will be unable 
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Figure 2 : Non-child (6+years) Sex Ration of Eastern Rajputana Region, Census, 2001

Figure 3 : Non-child (6+years) Sex Ration of Eastern Rajputana Region, Census, 2011



to find out their spouses in the same population. This will result into considerable proportion of 
bachelorhood and state of male marriage squeeze.

Table 1 presents the various sex ratio indices for measuring the marriage squeeze in the study 
area. In this table there are four sex-ratio based indicators. The first two columns present simple 
sex ratio (females per 1000 males) and deficit of females per 100 males. The third and fourth 
column presents sex ratio (males per 100 females) and percent excess of males to females in the 
population. Among all the three states, Haryana has highest deficit of females or excess of 
males. While at district level the gap was females' deficit was high ranging from 14-16 per 100 
males in Dhaulpur, Karauli, Mathura and Agra. The last two columns are to measure marriage 
squeeze in the study area among the peak marriageable age groups i.e. that all the marriages 
take place between (a) 15-49 age group, and (b) marriages taking place in between 15-39 age 
group considering spousal gap of 5 years. Sex ratio more than 100 reflect male marriage 
squeeze while value less than 100 indicates female marriage squeeze. 

The first indicator considers that all marriages will take place between 15-49 age groups. It 
demonstrates male marriage squeeze in all the districts and state ranging from 110 to 122 for 
every 100 females. All districts have higher MMS than their respective state level indicating that 
the problem in these states is more localized in study districts. At district level, Dhaulpur (122) 
consisted of highest male squeeze followed by Karauli and Mathura (118) in 2011. The second 
of marriage squeeze assumes that prime marriageable age for female is 15-29 years and for male 
it is 20-34. Interestingly the result shows that in the study districts there is shortage of female 
during 2011 except in Dhaulpur and Karauli. The data shows that if we consider five-year 
younger bride than grooms in this specific age group there are high number of females than 
males. In fact, there is a situation of female marriage squeeze. However, it is difficult to comment 
on this result at this level and it is beyond the scope of this study. It needs further analysis. 

Table 1:Sex-Ratio in prime marriageable age groups and excess of male and deficit of females 
in rural areas of selected districts of Eastern-Rajputana region, 2011

 Districts

 

Sex Ratio 
(F/1000M)1

 

% 
Deficit

 

Female

 

Sex Ratio 
(M/100F)2

 

% Excess 
Males

 

Prime 
Marriageable Age

M 15-49/F 15-
49*100

Prime 
Marriageable Age

M 20-34/F 15-
29*100

Haryana

 

882

 

12

 

113

 

13

 

114 96

Gurgaon

 

878

 

12

 

114

 

14

 

113 98

Mewat

 

907

 

9

 

110

 

10

 

110 83

Faridabad

 

872

 

13

 

115

 

15

 

114 94

Palwal

 

880

 

12

 

114

 

14

 

115 91

Rajasthan

 

933

 

7

 

107

 

7

 

107 93

Alwar

 

900

 

10

 

111

 

11

 

111 95

Bharatpur 878 12 114 14 115 97
Dhaulpur 841 16 119 19 122 102

Karauli 856 14 117 17 119 103
UP 918 8 109 9 108 88
GB Nagar 878 12 114 14 112 92
Mathura 861 14 116 16 118 95

Agra 864 14 116 16 116 93

143

Geographical Perspective

Source: C- Series,Census of India, 2011
1SR : Sex Ratio: Number of females per 1000 males (Indian Standard)
2SR : Sex Ratio: Number of males per 100 females (International Standard)



Mean age at marriage: India is noted for low mean age at marriage for both males and 
females. The mean age at marriage of males for study region is 21.3 years which is too low to 
the national average of 24 years. The lowest mean age at marriage for boys is recorded in the 
state of Rajasthan of 21 years. The districts of Rajasthan of study region have lower mean age 
at marriage for boys than its state average. In Uttar Pradesh 43.2 percent boys were married 
before the minimum legal age of marriage i.e. 21. Similar pattern has been observed for its 
districts of Mathura and Agra too and it is 21.9 years and 21.5 years respectively and followed 
by Haryana, 22.7 years. In Haryana 27.4 percent boys were married before attaining the 
minimum legal age for marriage. Boys married below legal age are highest in Mewat district 
62.5 percent. One of the respondents stated that early marriage is a common cultural practice in 
the region. He expressed as, children should be tied in wedlock as soon as they grow up. Fixing 
the marriage is parents' responsibility. Sooner they get married, faster they take their own 
responsibility.

Table 2. Mean Age at Marriage (MAM) in selected districts, DLHS-3, 2007-08

Source: District Level Household and Facility Survey, 2007-08

States/Dist.

 

MAM

 

States/Dist.

 

MAM

 

States/Dist.

 

MAM

India

 

24

  

Study Region

 

21.3

Haryana

 

22.7

 

Rajasthan

 

20.7

 

UP

 

21.6

Haryana (Rural)

 

22.3

 

Rajasthan (Rural)

 

20.2

 

UP (Rural)

 

21.2

Haryana (Urban)

 

23.9

 

Rajasthan (Urban)

 

22.8

 

UP (Urban)

 

23.9

Gurgaon

 

22.5

 

Alwar

 

20.5

 

GB Nagar

 

22.0

Faridabad

 

23.0

 

Bharatpur

 

20.7

 

Mathura

 

21.9

Mewat 20.0 Dhaulpur 20.5 Agra 21.5

Karauli 20.6

Prevalence of male bachelorhood: Table 3 highlights prevalence of singlehood in the 30, 40 
and 50 years and above male population in the selected districts of the region as per census 2001 
and 2011. The share of bachelors decreases with increase in age in the districts. As per as lifelong 
bachelors (50+) are concerned, in 2011 there were more than 4 hundred thousand bachelors 
male in UP's villages followed by Rajasthan (83 thousand) and Haryana (only 38 thousand) 
which accounts for 3.8, 2.3 and 2.7 percent of male population respectively. The first two states 
show worsening of the condition while improvement was recorded in Haryana since 2001. 
District level variation also shows that prevalence of lifelong bachelors was ranging between 2 
to 3 percent with highest in Palwal (2.7%) within districts of Haryana. In Rajasthan and Uttar 
Pradesh all the districts under study had higher proportion of bachelors than state level except 
GB Nagar. Altogether, Dhaulpur had extraordinarily high share with 6.8% followed by Mathura 
(5.8%), Karauli (5.5%) and Agra (4.9%). If we compare with 2001 data, the improvement has 

st
been either negligible or rather the situation has worsened in 10 years of 21  century. The 
bachelors are called Randuwe in their local dialect which is kind of derogatory term.
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One of the respondents expressed his estimate of bachelors in the region as: 
In my village there are more than hundred bachelors. If you search, you will find a bachelor in every 
second household. In a family, if there is a more than one brother sibling, it is not necessary for everyone 
to get married. Few are bound to remain bachelors.          -(A Bachelor of 52, Bhaderua, Mathura, U.P.)

Correlation was run between age specific bachelorhood and different indices of marriage 
squeeze (Table 4). The calculated value of correlation coefficient indicates that masculine sex 
ratio, deficit of women and surplus of males and marriage squeeze indices were highly and 
positively associated with prevalence of 30+,40+ and 50+ bachelorhood in the study area. 
Mean age at marriage was negatively related to the bachelorhood however the relationship was 
not significant. By looking at the coefficient we cannot conclude on causal relationship but we 
may conclude more is the skewed sex ratio in favour of male more is the marriage squeeze and 
higher is the incidence of bachelorhood in the society. 

Qualitative insight into the issue of bachelorhood: As Table 3 indicates there were more than a 
million bachelors in the rural areas of selected districts. It is pertinent to know whether mass 
bachelorhood is a product of simply, scarcity of females and surplus of males or regulated by 
some additional socioeconomic, ecological and other demographic factors operating in the 
region. Some qualitative insights were collected through observations, interviews of respondents 
and key-informants to explore other factors working parallel for the mass bachelorhood and male 
marriage squeeze. Few of them are summarised below in specific context.

The economic factors: According to one of the key informants who is a biologist and activist 
working in the Bharatpur region states, “The Eastern-Rajputana region has distinct 
geographical and ecological region. Today what you see in this region as a drought prone 
area, but before a century, it was a flood prone area. Due to meso-climatic change, rainfall 
pattern and rate of precipitation has also changed over the years. He further adds, “due to rain 
fed agriculture, scarcity of water, soil is becoming saline which altogether make farming 
difficult. Farming is just for subsistence and “now farmers have no choice rather than to 
search for their livelihood in nearby urban areas.”

A farmer,35-year-old, is one of the 100 bachelors in his Gujjar community-dominated village 
in Mathura. He owns 7 bigha of land. He reported that due to lack of irrigation facility and soil 
infertility, they could grow only one crop in a year. Thus, it is difficult to survive solely on 
agriculture. There is no other source of permanent income in the village. Alike, there are people 
in this village who also own land, but could not grow enough to fulfil their needs. As a result, 
they survive by working in other's field or nearby towns of Bharatpur and Mathura. He said that 
in this situation, it is very difficult to find a bride. “If you do not have enough money, or any 
business or a government job, no one will prefer to marry their daughter to such a person”. 

Another bachelor, of 37 years old from Jat community also highlighted the role of economic 
status on bachelorhood. He narrated, “In our community/region, bride will be only available to 
those who have some source of employment. If I were employed even in any defence service, a 
number of girls would be in queue to marry me even at this age. There is no scarcity of brides 
for an employed youth. But who will take care of unemployed bachelors?”

So, from the above cases it is clear that a regular employment or a house in town has become 
eligibility criteria for getting suitable life partner. Large agricultural land holding in the village 
does not draw any attention of bride's parents because of its poor productivity and agricultural 
hardship prevailing in the region multiplied by unsuitable and brackish groundwater for 
irrigation. 
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The social factors: Social factors also emerged as important consideration for singlehood of 
males. Usually, the people, who are not having good social status, are not pools of eligible for 
marriage. Preserving the caste is one of such concerns. Caste and religion are the most 
homogemic requisites for the socially accepted marriage. Mewalal has not opted for the option 
of marrying bride from far-off states because he is very caste-concerned. He says that agents 
bring bride from lower castes and marrying such girl is an issue of low prestige in the society. 
However, he realizes that he is now getting over aged for marriage and there is no woman in his 
house to look after the household chores. He expresses his grief, “after death of my mother, no 
one is in my house to do household chores, so at any cost I need a bride [or a permanent 
servant?]”.He further adds that the situation has been changing. [Probably he thought the 
researcher is an agent]. He expresses his desire that he may marry an imported bride with a 
condition that she should take care of all our household chores.

Another social issue in the study area lies with children (especially the male) of Paro or Molki 
brides, who have not been given equal social status as of the youth borne of same caste-parents. 
These youth also encounter problems in finding suitable match as inter-caste or inter-religion 
marriage is not socially accepted. The bride and her children will always be considered as 
persons having lower social status and thus, they are not easily accepted in the society. 

Although, with passage of time people have become little liberal but establishing marital 
relationship in such family is undertaken as a prestige issue. Samita Ben, 49 years old (this is 
not real name) from a village of Bharatpur, stated that she came to village with her husband 
twenty-seven years back from Ahmadabad. Initially her new family and her neighbours did not 
see her with respect because she was 'Molki' (purchased bride). She says, “...now everything 
became fine, I used to go everyone's house to attend function or occasions”. She used to think 
that everything is normal now. Further she added, “again after long time I realised that people 
have not accepted me as they were pretending, because my son's marriage was cancelled due to 
someone's comment about my social status as Molki. I am not worried about myself, but I don't 
think my sons will find a mate from this area because of my present social status”.

Migration of women as solution to singlehood: As many of the literatures have revealed in a 
situation when sex ratio is in favour of men and shortage of bride and the solution lies in in-
migration of women from different regions to the female deficit region for the purpose of 
marriage (Becker, 1991;Goodkind, 2011; Rallu, 2006). The 2011 census data is not published 
till date so the present study relies on 2001 data source. Table 6 presents the magnitude of 
migrant women to the study region who have reported marriage as the sole reason for 
migration. The state level migration data shows that Haryana is the highest recipient (20%) of 
women who migrated from other state for marriage purpose. For Rajasthan and U.P. also have 
the similar marriage in-migration of women ranges to 7% and 4% respectively. However, the 
absolute figure reached up to 600-700 thousand marriage migrants' women in Haryana and 
Rajasthan. While in Uttar Pradesh there were one million such women. 

The marriage migration of women with break-up of migration duration presents clearer 
picture. Six to nine thousands of women came to these states during 2000-2001. In Haryana, 
within one year before the census, about 9,607 (1.4% of total duration) women came for 
marriages from other states. The pace of marriage migration of women from other states to this 
region was consecutively increased over the time. In five years of duration before the census 
2001, about few less than a 0.2 million women came for sole purposes of marriage. 
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The similar situation also found in Uttar Pradesh, especially in western part of state and 
Rajasthan. Every seventh interstate marriage migrant women came to these states during 
1995-2001. Though the proportion remains low but in terms of absolute number, the figure is 
significant and about hundred thousand women migrated to Rajasthan only for marriage 
purpose during 1995- 2001.

Balance of demand and supply: The Eastern and Western India have contrasting economic, 
demographic, social and geographical conditions but they prove to be complimentary to each 
other as far marriage is concerned. They function as demand and supply zones. In both places 
dowry in association with poverty is major problem. The youth, who have no regular income, 
no permanent job or no dwelling in city, more likely they would not get bride from their own 
community. They either remain bachelor or look east for brides. The brides from east also hail 
from poor socio-economic families, who neither afford dowry for their daughters nor keep 
them unmarried. That's why these daughters are either send with or sold to the groom of west 
who agrees for free marriage. 

Role of network emerged as another important dimension in such marriages. Bride migration 
takes place through bride's relatives (who are already married in this region) or some 
professional agents. This shows that for getting a bride, local people also use the personal 
contact to already migrated brides and their native places. These contacts are the best source to 
manage the entire obstacle regarding fear of sending so far, the daughters and other economic 
exchanges among brides and grooms' family as a guarantor. It has become a large profitable 
market for those, who are providing the brides on their personal contact. So, the marriageable 
males who are unable to find their match locally they pay a good amount to those agents for the 
bride. These agents are well known and accepted members of the society who have direct or 
indirect any personal contact with brides' natal regions. 

Conclusion 

Skewed sex ratio and prevalence of bachelors in the society is closely related. Of all areas, 
Dhaulpur and Karauli in Rajasthan and Mathura and Agra, which are contiguous and located in 
vicinity, the problem is more sever. Haryana which has been matter of discussion for planners 
for low sex ratio show less severity of the bachelorhood but in contrast it is the bigger recipient 
of the female marriage migrant. While UP may emerge as a big marriage market for brides as 
there are more than 4 hundred thousand lifelong bachelors living in its villages as per census 
2011. 

The prominent finding of the study suggests that sex ratio is prime factor associated with some 
economic, social and ecological factors responsible for the cross-cultural and cross-regional 
marriage migration (Billing, 1991; Guilmoto, 2012; Kaur, 2013; Kulkarni, 2010; Roy et. al., 
2018) in the Eastern-Rajputana region. Altogether, the presence of uneven landform, semi-
arid (hot and dry) climate, scarcity of water, results into lack of sustainable source of livelihood 
for the villagers and aggravate the problem of bachelorhood and purchasing of brides. Poverty 
and practice of dowry emerged as prime factor responsible for scarcity of women and marriage 
migration. Though such cross-cultural and cross regional marriages are not accepted in both 
societies (Kaur, 2004, 2008). But the bride's family takes this relationship as a better way to 
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Introduction

Sex ratio is an important indicator of social development of an area. It is of great significance in 
the study of population because it is closely related to socio economic condition of an area. Sex 
ratio influences growth of population, marriage rate and age, workers ratio and many other 
demographic attributes. Sex ratio is calculated differently in different countries. In India, sex 
ratio is calculated in terms of number of females per 1000 males. The overall sex ratio in India 
has traditionally been adverse to women and more so in case of urban area.

The balance between the two sexes is an important aspect of population structure. Sex ratio 
also influences the size of population, its fertility growth rate and several social attributes. It 
also determines the potential demographic dividend. The varying sex ratio is not a problem of 
only today but it has remained in some form since time immemorial but today it has taken a 
sinister look and now a serious social problem.

Due to the considerable influence on many other demographic elements, the sex ratio is 
fundamental to geographic analysis of any region as influences the spatial variation of fertility 

SPATIO -TEMPORAL ANALYSIS OF SEX RATIO 
IN BEGUSARAI DISTRICT OF BIHAR

ABSTRACT

The sex ra�o is an important cons�tuent of popula�on. It is defined as the number of females per 

thousand males. Sex ra�o has great importance in the study of popula�on because it is closely related 

to socio economic condi�on of area. Sex ra�o influence many other demographic elements and socio 
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District and Censes handbook of Begusarai district, different journals, newspapers and related 
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data of Begusarai district.
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potential of population, the labour participation and the types of jobs based upon the typical 
varying physical and human characteristics of different regions. The present paper focuses on a 
micro level geographical analysis of such spatio-temporal variation in sex ratio taking 
empirical evidence from Begusarai district of Bihar state, India.

Objectives of the Study

A declining sex ratio reflects the gender discrimination in the Indian society. Female child is seen 

as a burden because after marriage they have to move to their in-laws house, so the investment in 

them such as for their proper diet, education, health is rarely taken seriously. The other problem 

is dowry system due to which a girl child has been considered as an unwanted child. The 

increasing gender gap in the society is certainly a social imbalance. The declining sex ratio has 

been a cause of steep rise in violence against women. It is estimated that 1.20 crore girls are born 

in India every year, about one fourth died before their fifteenth birthday because of female 

infanticide, discrimination in healthcare, maternal mortality, malnutrition as a victim of rape, 

dowry death and molestation. (Ministry of Health and Family Welfare, Govt. of India, 2011).

The main objective of the paper is as follows:

1.  To analyse the population growth of the study area.

2.  To find out the trends of sex ratio growth.

3.  To analyse the spatial distribution of sex ratio in Begusarai in 2011.

4.  To examine the sex ratio of different age groups in Begusarai in 2011.

5.  To find out the reasons of declining sex ratio and to suggest measures to increase sex-

ratio.

Source of Data and Methodology

The present study is largely based on the secondary source of data collected from District 

Statistical Department of Begusarai district and Census handbook of Begusarai district. The 

collected data is tabulated and processed with the help of simple statistical methods such as 

calculation or percentage. The data obtained from differences sources have been compiled, 

computed and analyses. The processed data is cartographically represented by maps prepared 

in ArcGIS. This would give an insight in to the spatial variation of the sex ratio in the Begusarai 

district.

Study Area

Begusarai district, located in central part of Bihar State, India, covers an area of 1918 sq. km 

and a population size of 29,70,541 persons (Census, 2011). In 1870 it was a subdivision of 

Munger district and in 1992 it became full-fledged district. The district is surrounded by 

Samastipur district on the North, by River Ganga and the Lakhisarai district on the south, 

Khagaria and Munger on the east and Samastipur and Patna districts on the west. It is located 
0 0 o o 

between 25 15' N and 25 45' N latitudes, and 85  45' E and 86 36' E longitudes (Figure-1).
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Figure 1 : Location map of Begusarai District
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In 1972 this part of Munger district was separated to form Begusarai district. In 1981 total 
population were 14.5 lakh in which number of male was 7.5 lakh and number of female was 7.0 
lakh. In 1991 the total population rose to 18.1 lakh. The male population was 9.5 lakh whereas 
the female population was 8.5 lakh. In 2001 total population was 23.4 lakh in which total 
number of male was 12.2 lakh where as total number of female was 11.2 lakh. In 2011 the total 
population was 29.7 lakh in which the number of male was 15.6 lakh and total number of 
female was 14.0 lakh. So, it is clear that there is rising trend of population in the district but 
declining trend of sex ratio.

2. The Trend of Sex Ratio in Begusarai District

In the year 1951 the sex ratio for Begusarai district was estimated to 1022 which increased by 
0.10 per cent in 1961 and became 1023. After that the sex ratio decreased to 940 for the next 
decade, the sex ration was same i.e. 940, but it decreased by 4.47per cent and became 898 in 
1991. In the year 2001 the sex ratio was 912, higher than the year 1991 but by the year 2011 it 
decreased to 895.

Year Population (in lakh) Total Population

(in lakh)
 

Male
 

Female
 

1951
 

14.3
 

14.1
 

28.4
 

1961 17.0 16.8  33.8  

1971 20.1 18.8  38.9  

1981 7.5 7.0  14.5  

1991
 

9.5
 

8.5
 

18.1
 

2001
 

12.2
 

11.2
 

23.4
 

2011 15.6 14.0 29.7

Source: Compiled from Census of India; Begusarai District Census Hand Book, 1951-2011.

Results and Discussion

1. Growth of Population in Begusarai District

The population of the district was 28.4 lakh in 1951 in which number of male persons were  
14.3 lakh and females was 14.1 lakh persons. In 1961 the total population was 33.8 lakh in 
which male population was 17.0 lakh and female population was 16.8 lakh, in 1971 
populations was 38.9 lakh in which total number of male was 20.1 lakh whereas total number 
of female was 18.8 lakh  (Census of India). 

Table – 1

Begusarai: Growth of Population, 1951-2011
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Table – 2

Trends of Changes in Sex Ratio in Begusarai District

In the year 1951 the sex ratio of Begusarai was estimated to 1022 which was relative higher 
than the state of Bihar. Same trend was also observed for the year 1961. But after that there 
decreasing trend of sex ratio and on differences the sex ratio was recorded lower than the state 
Bihar. In 1971 the sex ratio of Bihar was 957 whereas the sex ratio of Begusarai was 940. In 
1981 the sex ratio of Begusarai was again 940 slightly lower than the Bihar state. For the year 
1991, there was decrease in sex ratio in Bihar as well as in Begusarai. In the year 2001, sex ratio 
was slightly increased for Bihar and became 919 from 907 and for Begusarai sex ratio 
increased to 912 from 898 in the year 2011, sex ratio again decreased for Bihar as well as for 
Begusarai in 2011. It was 918 and 895 respectively for Bihar and Begusarai.

Source: Compiled from Census of India; Begusarai District Census Hand Book 1951-2011.

Figure 2 : Trends of Changes in Sex Ratio of Begusarai District

Year  
Sex Ratio  

(Female per 1000 Males Change (in %)

1951 1022 2.40

1961  1023  0.10

1971 940 - 8.11

1981

 
940

 
0.00

1991 898 - 4.47

2001 912 1.56

2011 895 - 1.97

(
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Table - 3

Differences of Sex Ratio in Begusarai and Bihar  (1951-2011)

3. Block wise Spatial Distribution of Sex Ratio in Begusarai District, 2011

The sex ratio is an important tool for the regional analysis. The sex ratio varies from region to 
region depending upon several factors such as social, economic, political, science and 
technology etc. which have brought about the changes in living and socio-economic status of 
people leads to tremendous variation of sex ration in different regions. Therefore, the sex ratio 
indicates the development of that region. The lowest sex ratio range of below 880 prevailed 
around the Blocks Sahebpur Kamal and Matihani. Birpur, Barauni, Balia and Begusarai have 
sex ratio between 881and 890. Whereas three blocks Teghra, Bhagwanpur, Bachhwara have 
Sex rating ranging between 891and 900. The Blocks have sex ratio more than 901 but less than 
910 are Garhpura, Bakhri, Dandari and Shamho Akha Kurha. The sex ratio in the ward which 

Year  Begusarai Bihar Differences 

1951  1022 1000 22

1961 1023 1005 18

1971
 

940
 

957 -17

1981
 

940
 

948 -8

1991

 

898 907 -9

2001

 

912

 

919 -7

2011 895 918 -23

Source: Compiled from Census of India; Begusarai District Census Hand Book 1951-2011.

Figure 3 : Sex Ratio in Bihar State and Begusarai District
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ranging between 911 and 920 are Chhorahi, Khudabandpur and CheriaBariarpur. The Blocks 
have sex ratio above 921 in the district are Mansurchak and Naokothi.

The table 4 indicates that the sex ratio has distributed unequally throughout the district. 
Because of the male migration and there cultural and socio-economic status were imposed in 
that area.

Table - 4

Block wise Sex Ratio in Begusarai, 2011

Source: Compiled from Census of India; Begusarai District Census Hand Book 1951-2011.

Figure 4 : Block wise Sex Ratio in Begusarai, 2011

Sex Ratio  Blocks  %

> 880 2 11

881 – 890 4 22

991 –

 
900

 
3 17

901 – 910 4 22

911 – 920 3 17

< 920 2 11
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4. Age specific Sex Ratio in Begusarai, 2011

The sex ratio is different in different age groups. The young (0-14), adult (15-59), old (60+) 
ages have different sex ratio (Table-5).

Table – 5

 Age specific Sex Ratio in Begusarai, 2011

It is clear from the above table that the age group between 0-14 has sex ratio 910, between 15- 
59 have sex ratio 884 where as the sex ratio for the age group 60 and above is 893. It shows that 
the sex ratio is relatively low in the working age group population. It is due to migration and 
some other social attributes.

Findings and Conclusion

On the basis of the present analysis it may be concluded that there is not even a single block in 
the Begusarai district in which sex ratio is balanced. Sex ratio in the Begusarai district is having 
decreasing trend. The highest sex ratio is only 921. Out of 18 blocks, only 2 blocks have sex 
ratio 921. The lowest sex ratio is 873. This shows that a lot of effort is required to increase the 
sex ratio in the district. The phenomenon of low sex ratio is mainly caused by social traditions, 
increasing demand of couples for male child in the home, inadequate medical facilities, 
relatively low literacy rate and due to both sex determination and discrimination.

Sex ratio refers to the ratio between men and women living in a region. In geography it is very 
important to know the region wise distribution of both male and female as it indirectly helps in 
knowing the regional pattern of development.

Skewed sex-ratio is the national pattern and Begusarai district simply substantiates  the fact by 
providing micro-level evidences social harmony, economic prosperity, fertility, mortality, 
literacy, occupational structure and many other demographic, social and economic attributes 
along with level and trend of development largely depend upon the nature of sex ratio. 
Imbalanced sex-ratio needs to be brought near the optimal level and this could be possible 
when micro level/district level strategy is framed and implemented. The study of Begusarai 
district may be taken as a model frame for national strategy and time bound implementation of 
the strategic targets.

Source : Begusarai District Census Hand Book, 2011  

Age Group Population  Sex Ratio

(Female per 1000 Males)Male
 

Female
 

0-14 6,33,220 5,76,247 910

15-59 8,22,322 7,27,011 884

60+ 1,09,718 98,080 893
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usgky vgen*
Email: anehal779@gmail.com 

ñ* usgky vgen] vflLVsaV çksQslj] Hkwxksy foHkkx] xouZesaV fMxzh d‚yst] cxgk] i  pEikj.k] fcgkj

ifjp; (Introduction)

otzikr ,d çkÑfrd vkink gSA vkink tksf[ke U;wuhdj.k la;qä jk"Vª dk;kZy; (United Nations  

for Disaster Risk Reduction & UNISDR) ds vuqlkj ̂vkink ̂mls dgk tkrk gS] ftlds varxZr& 
^^fdlh leqnk; ;k lekt ds lqpk# :i ls dk;Z djus esa ,d ,slh xaHkhj ck/kk tks O;kid HkkSfrd] 
vkfFkZd] lkekftd ;k i;kZoj.kh; {kfr mRiUu djrh gS vkSj ftlds çHkkoksa ls fuiVuk] lekt }kjk 
vius lalk/kuksa dk mi;ksx djrs gq, laHko ugha gksrk gS** (UNISDR 2016)A fo'o LoLF; laxBu 

(WHO) ds vuqlkj ^^vkink ,d ,slh ?kVuk gS tks vfLrRo dh lkekU; ifjfLFkfr;ksa dks ckf/kr 
djrh gS vkSj ihfM+r leqnk; ds lek;kstu dh {kerk ls vf/kd ihM+k dk Lrj iSnk djrh gS^^A 

otzikr ,d çkÑfrd vkink % mRifÙk ds dkj.k]
ifj.kke ,oa çca/ku &fcgkj ds lUnHkZ esa 

lkj
otzikr orZeku esa ,d xaHkhj çkÑfrd vkink dk vfr lfØ; vk;ke ds :i esa mHkj dj lkeus vk;k gSA ;g 
vR;ar de le; esa tku&eky dh {kfr igq¡pkus dh n`f"V ls dq[;kr fl) gqvk gSA fcgkj esa bldh lfØ;rk 
ekpZ ls vxLr ds eghus esa vf/kd jgrh gSA fiNys dbZ o"kksaZ ls twu& vxLr dk eghuk Hkh otzikr dh n`f"V ls 
vf/kd [krjukd fl) gks jgk gSA bl çdkj dh ?kVuk,a nks foijhr vkos'k ds cknyksa ds Vdjkus ls mRiUu 
gksrh gSaA bl nkSjku fctyh dh ped ds lkFk Hk;adj xtZu Hkh iSnk gksrh gSaA blh Øe esa fo|qr~ vkos'k i`Foh ds 
/kjkry dh vksj çokfgr gksus yxrk gSA bl vkos'k ds laidZ esa vkus ls ekuo ds lkFk i;kZoj.k dks Hkh Hkkjh 
uqdlku dk lkeuk djuk iM+rk gSA Hkkjrh; ekSle foHkkx ds vuqlkj çfrfnu yxHkx 44000 ckj vkdk'kh; 
fctyh pedus dh ?kVuk,a gksrh gSa] vkSj çfr lsdaM djhc 2000 ckj xtZu mRiUu gksrh gSaA fcgkj vkink 
çca/ku foHkkx ds vuqlkj]jkT; esa fiNys ikap o"kksaZ esa otzikr ls yxHkx 1000 ls vf/kd yksxksa dh ekSr gqbZ gSA 
bl ekulwu o"kZ ¼3 tqykbZ]2022 rd½ esa yxHkx 80 ls vf/kd yksxksa dh e`R;q otzikr ls gks pqdh gSA çLrqr 
isij dk mís'; fcgkj ds fcfHkUu ftyksa esa otzikr dh ?kVukvksa dk u dsoy v/;;u djuk gS] vfirq vkink 
çca/ku foHkkx] fcgkj ,oa Hkkjr ljdkj ds }kjk bl fn'kk esa viuk;h tkus okyh uhfr;ksa dk ewY;kadu ds lkFk 
& lkFk egRoiw.kZ lq>ko Hkh nsuk gS] rkfd Hkfo"; esa bu vkinkvksa ls gksus okyh {kfr dks U;wure dh tk ldsA 
bl çLrqfrdj.k esa fcgkj vkink çca/ku foHkkx ,oa Hkkjrh; ekSle foHkkx ds }kjk tkjh fd;s x;s vkadM+ksa ,oa 
dbZ ekufp=ksa dk Hkh bLrseky fd;k x;k gS A

eq[; 'kCnkoyh (Keywords) : otzikr] çkÑfrd vkink] fo|qr~ vkos'k] xtZu] vkink çca/ku]vkosf'kr ckny] 
ykbVfuax rFkk FkaMj LV‚eZ] lqpkyd] baVªk&DykmM ykbVfuax] baVj DykmM ykbVfuax] LVSfVd 
bysfDVªflVh] ykbVfuax vjsLVj A
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Hkkjrh; vkink çca/ku vf/kfu;e] 2005 dh /kkjk 2¼Mh½ ds vuqlkj ̂ ^vkink dk vFkZ fdlh Hkh {ks= esa 
çkd`frd ;k ekuo fufeZr dkj.kksa ls gksus okyh nq?kZVuk] ?kVuk] vkink ;k xaHkhj ?kVuk ;k nq?kZVuk ;k 
ykijokgh ls gS ftlds ifj.kke Lo:i thou dk i;kZIr uqdlku gksrk gS] ;k ekuo ihM+k ;k {kfr 
vkSj lEifÙk dk fouk'k ;k {kfr ;k i;kZoj.k dk {kj.k gksrk gS rFkk og ?kVuk ,slh çd`fr vkSj 
ifj.kke dh gks] ftlls mHkj ikuk çHkkfor {ks= ds leqnk; dh {kerk ls ijs gks ̂^A

fMtkLVj (Disaster) 'kCn e/; Ýkalhlh MslLrjs (desastre) vkSj iqjkus bVkfy;u fMLVªks ¼disastro½ 
ls fy;k x;k gSA bldk vFkZ cqjs fnu ;k csM LVkj (Bad Star) gksrk gSA

otzikr ,d çkÑfrd ?kVuk gS] tc vkleku ls xjt ds lkFk yiyikrh gqbZ fctyh /kjkry dh 
vksj fxjrh gS] rks bl ?kVuk dks otzikr dh laKk nh tkrh gSA cknyksa ds Åij mBus ds Øe esa 
rkieku esa Hkkjh fxjkoV vkrh gSA cknyksa ds Åijh Hkkxksa esa rkieku fgekad fcUnq ls dkQh uhps pyk 
tkrk gSA rkieku bruk de gksus ds dkj.k tyok"i cQZ ds :i esa ifjofrZr gks tkrk gSaA cQZ ds ;g 
lw{e d.k gokvksa ds }kjk vkil esa ?kf"kZr gksrs gSaA bl ?k"kZ.k ds nkSjku buesa fo|qr vkos'k mRiUu gksrh 
gSA fo|qrh; vkos'k] vklekuh fctyh dh mRifÙk dk dkj.k cu tkrk gSA ,slh ifjfLFkfr;ka rc 
mRiUu gksrh gSa] tc i`Foh dk /kjkry vR;f/kd xeZ gksrk gSA rc blds laidZ esa vkus okyh gok,a Hkh 
xeZ gks tkrh gSaA xeZ gok,a gYdh gksus ds dkj.k fujarj Åij dh vksj mBus yxrh gSaA Åij mBus ds 
nkSjku gh vius lkFk&lkFk ok"Ik dks Hkh ysdj tkrh gSaA      

/kjkry ls vf/kd ÅapkbZ gksus ds Øe esa rkieku esa Hkkjh fxjkoV vkus yxrk gSA ;g fxjkoV {kksHk 
eaMy esa çR;sd fdyksehVj dh ÅapkbZ ij 6-5 fMxzh lsfYl;l dh nj ls de gksrk gSA rkieku esa gks 
jgh bl Hkkjh fxjkoV ds dkj.k og ok"i eghu cQZ ,oa rRi'pkr cM+s cQZ ds VqdM+ksa esa ifjofrZr gks 
tkrs gSA gokvksa ds }kjk mRiUu cy ds dkj.k ;g cQZ ds NksVs&NksVs VqdM+s vkil esa Vdjkus yxrs 
gSaA ?k"kZ.k rFkk jxM+ ds dkj.k cM+s cknyksa esa _.k vkosf'kr ,oa NksVs ckny /ku vkosf'kr gks tkrs gSaA 
;g nks fHkUu çd`fr ds vkosf'kr ckny tc ,d nwljs ds utnhd vkrs gSa rks buesa rsth ls vkd"kZ.k 
gksrk gSA ftlds i'pkr bu esa tcjnLr LikdZ gksrk gSA ml nkSjku rst ped ds lkFk Hk;adj xtZu 

fp= 1 % ckny cUkus dh izfØ;k
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gksrh gSA bls gh ykbVfuax rFkk FkaMj LV‚eZ dgk tkrk gSA ykbVfuax ped dh ?kVuk dks dgk tkrk 
gS] tcfd rst vkokt dks FkaMj LV‚eZ dgk tkrk gSA 

ykbVfuax rFkk FkaMj LV‚eZ dh fØ;k,a lkFk&lkFk gksrh gSa fdarq çdk'k dh pky vf/kd gksus ds dkj.k 
og gesa igys fn[kkbZ nsrk gS] tcfd /ofu dh pky vis{kkd`r de gksus ds dkj.k og FkksM+h nsj ckn 
gesa lqukbZ nsrk gSA bl ?kVuk ds nkSjku fo|qr /kkjk dk lapkj gksus yxrk gSA ;gh fo|qr /kkjk tc 
/kjkry ds fn'kk esa vxzlfjr gksrk gS rc rsth ls fdlh lqpkyd dh vksj vkd`"V gksrk gSA ;g 
lqpkyd Åaps o`{k] ioZr] ty Vkoj] /kkrq ;k tho&tarq bR;kfn gks ldrs gaSA bu lqpkydksa ls gksrs 
gq, fo|qr /kkjk çokfgr gksrs gq, i`Foh ds /kjkry esa ços'k dj tkrh gSaA blh ?kVuk dks otzikr Budk 
;k fctyh dk fxjuk dgk tkrk gSA

tc vkleku esa cknyksa ds e/; çdk'k dh ,d ped fn[kkbZ nsrh gS vkSj fQj xM+xM+kgV dh vkokt 
gksrh gS rks mls fctyh peduk dgrs gaSA çdk'k dh rst ped tks ge cknyksa esa ns[krs gSa] fctyh 
dgykrh gSA fctyh foijhr #i ls vkosf'kr cknyksa ;k vkosf'kr ckny vkSj i`Foh ds chp ds 
okrkoj.k esa ,d fo|qr fuoZgu gSA vkdk'k esa fo|qr vkos'kksa }kjk fctyh mRiUu gksrh gSA Hkkjh dkys 
o"kkZ okys ckny dks rwQkuh ckny dgk tkrk gSA tc vkdk'k esa ,d rwQkuh ckny fodflr gksrk gS] 
rks rst gok,a ckny ds ek/;e ls Åij dh vksj pyrh gSa vkSj ckny esa ekStwn ikuh dh cwanksa dks ,d 
nwljs ds f[kykQ jxM+ [kkus ds fy, çsfjr djrh gSaA ty dh cwanksa ds vkil esa jxM+us ls ?k"kZ.k ds 
dkj.k ckny esa vR;f/kd cM+s fo|qr vkos'k mRiUu gksrs gSaA ty dh NksVh&NksVh cwans ,d /kukRed 
vkos'k çkIr dj ysrh gSa vkSj gYdh gksus ds dkj.k c<+rh gok ds lkFk ckny ds Åijh Hkkxksa esa pyh 
tkrh gSa] nwljh vksj ikuh dh cM+h cwans _.kkRed vkos'k dks çkIr dj ysrh gSa vkSj Hkkjh gksus ds dkj.k 
ckny ds fupys Hkkxksa esa vk tkrh gSaA ckny dk 'kh"kZ Hkkx /kukRed gks tkrk gS] tcfd cknyksa dk 
fupyk fgLlk _.kkRed gks tkrk gSA tc ,d rwQkuh ckny ds Åij vkSj uhps foijhr fo|qr vkos'k 
dh ek=k cgqr vf/kd c<+ tkrh gS] rc chp dh gok esa fo|qr vkos'k rst xfr ls cgus yxrh gSA tc 
fdlh ckny ds /kukRed vkSj _.kkRed vkos'k vkil esa feyrs gSa rks os vkdk'k esa ckny ds chp 
fo|qr dh fpaxkjh mRiUu djrs gSaA ftls ge pedrs gq, :i esa ns[krs gSaA cknyksa ds e/; rhoz LikdZ 
rFkk ped ds dkj.k bruh vf/kd ek=k esa Å"ek iSnk gksrh gS] ftlds dkj.k vklikl dh gok,a 
vR;ar xeZ gks tkrh gSaA bl xehZ ds dkj.k gok rsth ls QSyrh gS vkSj rst vkokt iSnk djrh gSA 
ftls ge xtZu ;k xM+xM+kgV dgrs gSaA fctyh lkekU;rk vkdk'k esa ,d ckny ds Hkhrj ekStwn 

fp= 2 % otzikr dk ifjn`';
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gksrh gSA bls lhV ykbVfuax dgk tkrk gSA fctyh dh ped ckny vkSj i`Foh ds chp Hkh gksrh gSA 
bls dkaVk fctyh ds uke ls tkuk tkrk gSA ;fn ,d rwQkuh ckny ftlds ry ij _.kkRed vkos'k 
gksrk gSA og fdlh Åaph bekjr ds Åij ls xqtjrk gS] rks og Hkou ds Nr ij /kukRed vkos'k 
mRiUu djrk gSA tc ckny ds ry ij fo|qr vkos'k vR;f/kd gks tkrs gSa rks vkosf'kr ckny ds ry 
ij ekStwn fo|qr vkos'k vpkud Hkou dh Nr ij çokfgr gksus yxrs gSa vkSj gesa fctyh dh ,d 
ped bekjr dh vksj vkrh gqbZ fn[kkbZ nsrh gSA bl çdkj fctyh i`Foh vkSj mldh ÅapkbZ ls 
Vdjkrh gSA lkFk gh fctyh i`Foh ;k mldh Åaph lajpukvksa ij rc çgkj djrh gS tc fdlh Åaph 
bekjr isM+ ;k fdlh vU; oLrq ds ek/;e ls ckny vkSj i`Foh ds chp fo|qr vkos'k çokfgr gksus 
yxrk gSaA igkM+h {ks=ksa esa fctyh fxjus dh ?kVuk,a vf/kd gksrh gS] D;ksafd ,sls {ks=ksa esa cknyksa vkSj 
/kjkry dh chp dh ÅapkbZ de gks tkrh gSA foekuksa dh rqyuk esa /kjkryh; lajpukvksa ij fctyh dk 
çHkko vf/kd ns[kus dks feyrk gSA bldk çeq[k dkj.k ;g gS fd foekuksa ds Åijh ijr dks fo|qrjks/kh 
cukbZ tkrh gS rFkk ;g fupys cknyksa ls dkQh vf/kd Å¡pkbZ ij mM+k, tkrs gSaA vkerkSj ij Åaph 
bekjrksa] dkj[kkuksa dh fpefu;k¡ vkSj jsfM;ks Vkojksa ij fctyh blfy, fxjrh gS] D;ksafd ;s lHkh yach 
jpuk,¡ tehu dh rqyuk esa vkosf'kr cknyksa ds csgn djhc gksrs gSaA fctyh dh ,d yS'k cgqr lkjh 
fo|qr ÅtkZ ogu djrh gSA tc fctyh fdlh bekjr ls Vdjkrh gS rks mldh tcjnLr fo|qr 
ÅtkZ ds dkju bekjr esa vkx yx tkrh gS ;k mldh jpuk dks xaHkhj uqdlku igqapk ldrh gSA tc 
fctyh fdlh isM+ ls Vdjkrh gS rks og isM+ dks tyk ldrh gS vkSj Hkkjh fo|qr ÅtkZ ls mls 
vR;f/kd uqdlku dk lkeuk djuk iM+rk gSA tc fdlh O;fä ij xjt ds lkFk fctyh fxjrh gS rks 
ml O;fä ds 'kjhj esa fo|qr ÅtkZ çokfgr gks tkrh gS] ftlls O;fä xaHkhj :i ls ty tkrk gS vkSj 
mldh e`R;q rd gks tkrh gSA fctyh ds daMDVj dks LFkkfir djds bekjrksa vkSj vU; Åaph 
lajpukvksa dks fctyh fxjus ls gksus okys uqdlku dks jksdk tk ldrk gSA

Hkkjrh; ekSle foHkkx ds vuqlkj çfrfnu djhc 
44000 ckj vkleku esa fctyh pedus dh ?kVuk;sa 
ifj?kfVr gksrh gSaA çR;sd lsdaM 2200 ckj xtZu 
iSnk gksrh gSaA fctyh vkleku ls 3 yk[k 
fdyksehVj çfr ?kaVk dh xfr ls fxjrh gSA 
vkdk'kh; fctyh esa yk[kksa&vjcksa oksYV dh ÅtkZ 
gksrh gS A la;qä jkT; vesfjdk esa çfr o"kZ 25 
fefy;u fctyh pedrh gSA ¼L=ksr % (Climate 

Resilient observing systems promotion council)

v/;;u dk mís';

bl 'kk/s k çi= dks r;S kj djus dk eyw  mí's ; ;g tkuuk gS fd otiz kr dh ?kVukvka s dk D;k dkj.k gAaaaaaS  
rFkk bldh ckjca kjrk ea s D;ka s yxkrkj of̀) gks jgh gAS  bl 'kk/s k dk nlw jk egRoi.w kZ mí's ; gS fd vke 
ykxs ka s ea s bl vkink ds fo"k; ea s i;kIZ r tkudkjh nh tk,] vkjS  mUga s tkxr̀ dh tk,A bldk mí's ; ;g 
Hkh gS fd bl vkink çc/a ku ea s ljdkj lfgr vU; ,tfas l;ka s }kjk fdl çdkj dh Hkfw edk fuHkkbZ xbZ gAaS  
D;k bl vkink dh çc/a ku dh fn'kk ea s Bkls  ç;kl çkjHa k fd, x, g\aS  fcgkj tlS s Ñf"k ç/kku jkT; ea s

fp= 3 % fctyh pedus dh ,d ?kVuk
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;g vkink xkoa  rFkk [krs ka s ea s dke djus okys Jfedka s ds fy, lcls cMh+  puq krS h gAS  D;k oreZ ku çc/a ku 
bl vkink ds fVdkÅ lrr lek/kku dh fn'kk ea s lgh vFkkZ as ea s lfØ; g\S

MkVkcsl ,oa esFksMksyksth (Database and Methodology)

oreZ ku v/;;u eyw r% çkFkfed vkjS  f}rh;d vkda Mk+ a s ij vk/kkfjr gAaS  çkFkfed vkda Mk+ a s dk lxa gz  
'kk/s kdrkZ us Lo;a fd;k gAS  vkjS  f}rh;d vkda Mk+ a s dk lxa gz  eklS e foHkkx iVuk] vkink çc/a ku foHkkx 
fcgkj ljdkj rFkk Hkkjrh; eklS e foHkkx fnYyh] rFkk dNq  vkda Ms + v‚uykbu lkz rs  ls Hkh ,df=r fd, 
x, gAaS  bu vkda Mk+ a s dks ifj"Ñr dj e[q ;r% nMa  j[s kk fp= rFkk or̀ fp= ds }kjk fn[kk;k x;k gAS  
'kk/s kdrkZ }kjk vuHq kokfJr fof/k dk Hkh ç;kxs  fd;k x;k gAS  vkda Mk+ a s dk lxa gz  ,oa mlds ifj"dj.k ,oa 
mlds viukbZ xbZ ekufp= fof/k;ka s ls bl 'kk/s k çi= dks x.q koÙkki.w kZ cukus dk ç;kl fd;k x;k gAS

v/;;u {ks= (Study Area)

fcgkj ns'k dk rhljk lokZf/kd tula[;k okyk jkT; gSA 2011ds tux.kuk ds vuqlkj jkT; dh dqy 
tula[;k 10]40]99]452 FkhaA ;g ns'k dh dqy tula[;k dk 8-60 çfr'kr FkkA ;gk¡ dh tula[;k 
?kuRo 1106 O;fä izfr oxZ fdyksehVj gS tks ns'k esa vU; jkT;ksa dh rqyuk esa lcls vf/kd gSA o"kZ 
2022 esa ,d vuqeku ds vuqlkj jkT; dh tula[;k yxHkx 12-8 djksM+ gSA ;gk¡ dh ,d cM+h vkcknh 
vf'kf{kr gksus ds lkFk xjhc vkSj csjkstxkj gSaA fcgkj jkT; çfr o"kZ fdlh u fdlh çkÑfrd vkink 
dk f'kdkj Hkh gksrk gSA bldh fu;fr esa ck<+ vkSj lw[kk eq[; :i ls 'kkfey gSaA foxr dqN o"kksaZ ls 
jkT; esa otzikr dh ckjEckjrk esa o`f) gksus ls tku & eky dk Hkkjh uqdlku gksus ds lkFk i;kZoj.kh; 
{kfr dk u;k eatj lkeus vkus yxk gS- oSls fcgkj otzikr laHkkfor {ks=ksa esa e/;e Js.kh esa 'kkfey gS] 
fdUrq iMkslh jkT;ksa dh rqyuk esa ;gk¡ {kfr vf/kd gksrh gSa- vr% bl v/;;u dk ewy mís'; otzikr 
dh ?kVuk ds dkj.kksa dk v/;;u dj Hkfo"; esa gksus okyh ekuoh; ,oa i;kZoj.kh; {kfr ds Lrj dks 
U;wure fcUnq ij ykus ls gSA

es?k xtZu rFkk otzikr ds fy, rhu vko';d rRo 

;s gSa %  1- ueh    2- ,d vfLFkj okrkoj.k] rFkk   3- okrkoj.k dks xfreku djus okyk cy 

cknyksa ds fuekZ.k ds fy, ueh ,d egRoiw.kZ ?kVd gS] tcfd okrkoj.k dh vfLFkjrk ds fy, rkieku 
esa varj gksuk t:jh gSA rkieku esa blh varj ds dkj.k BaMh vkSj xje gokvksa dh mRifÙk gksrh gSaA 
Ba<h vkSj xeZ gokvksa ds e/; ?k"kZ.k ds dkj.k /kukRed ,oa _.kukRed vkos'k mRiUu gksrs gSaA 

ykbVfuax ds çdkj 

;s gSa %  1- baVªk&DykmM ykbVfuax   2- baVj DykmM ykbVfuax   3- DykmM Vw xzkmaM ykbVfuax 

tc ,d gh ckny esa Åij /kukRed rFkk fupys Hkkxksa esa _.kkRed pktZ gksrk gS rks ml fLFkfr esa ;s 
,d nwljs ls rsth ls vkÑ"V gksrh gSaA ftlds dkj.k rst ped ds lkFk xtZu mRiUu gksrh gSa] fdUrq 
buls {kfr ugha gksrh gSaA bls gh baVªk&DykmM ykbVfuax dgrs gSaA blds foijhr tc eksVs cknyksa ds 
uhps NksVs cknyksa dk fuekZ.k gksrk gS] rc Åijh cknyksa esa i‚ftfVo rFkk fupys cknyksa esa usxsfVo 
pktZ iSnk gksus ds dkj.k Hk;adj LikdZ gksrk gSA blls mRiUu LVSfVd bysfDVªflVh ds dkj.k otzikr 
gksrk gSA buls loZkf/kd {kfr gksrh gSA bls gh baVj DykmM ykbVfuax dgk tkrk gSA DykmM Vw 
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xzkmaM ykbVfuax ds varxZr cknyksa esa _.kkRed rFkk /kjkry ij ekStwn o`{k] Vkoj] Nkrk] rFkk vU; 
/kkfRod oLrqvksa esa /ku vkos'k mRiUu gksrk gSA ;s ,d nwljs dh vksj vkdf"kZr gksrh gSa ftlds dkj.k 
rst ped rFkk rhoz /ofu mRiUu gksrh gSaA o`{k ;k Vkoj ds lEidZ esa vkus ls Hk;adj {kfr gksrh gSA

ns'k esa çR;sd o"kZ otzikr ls yxHkx 3500 ls vf/kd yksxksa dh e`R;q gks jgh gSaA buesa 'kh"kZ LFkku ij 

fcgkj gSA gkykafd vklekuh fctyh çHkkfor {ks=ksa esa fcgkj e/;orhZ {ks= esa vkrk gSA fdUrq ekSle 
rFkk tyok;q esa rhoz xfr ls gks jgs ifjorZu ds dkj.k blesa 10 çfr'kr dk btkQk gqvk gSA

L=ksr % Science Learning Hube and Beuro of Meterology

L=ksr % Climate Resilient Observing Systems Promotion Council

fp= 5 % vçSy 2020 ls 31 ekpZ 2021 ds nkSjku ns'k ds fofHkUu jkT;ksa esa otzikr ls 

gksus okyh e`R;q dks fn[kk;k x;k gSA

fp= 4 % ykbVfuax dh fofHkUu fLFkfr;ksa dks fn[kk;k x;k gSA
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1 vçSy 2020 ls 31 ekpZ 2021 ds nkSjku fcgkj esa otzikr ls ejus okys yksxksa dh la[;k 401 FkhaA 
tcfd mÙkj çns'k esa 238] e/; çns'k esa 228 ds lkFk ;s Øe'k% çFke] f}rh; rFkk r`rh; LFkku ij FksA 
2010 esa otzikr ls fcgkj esa gqbZ Hk;adj {kfr ds dkj.k bls çkd`frd vkink dh Js.kh esa j[kk x;kA 
otzikr dk lcls vf/kd çHkko vçSy] ebZ rFkk twu ds eghus esa ns[kus dks feyrk gSA bls uhps fn;s 
x;s xzkQ ds ek/;e ls ns[kk tk ldrk gS A

 

+

gkykfa d n's k ea s ekpZ ls vDVcq j ds chp otiz kr dk çHkko lcls vf/kd n[s kus dks feyrk gAS  yfs du 
tuw  ekg ea s fcgkj ds lkFk&lkFk n's k ea s Hkh ;g ,d Hk;da j vkink ds :i ea s çdV gkrs k gAS  ,ls k 
blfy, gkrs k gS fd bu fnuka s m".k vkjS  'khry ok;q ds rkieku ea s vra j cgrq  vf/kd gkrs k gAS  

fp= 6 % otzikr dh ckjEckjrk okys eghus dks fn[kk;k x;k gSA  

Source: National Weather Service, 2021

L=ksr % (www.jagran.com); (www.gaonconnection.com) 

L=ksr % National Weather Service, 2021
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Hkkjrh; ekSle foKku foHkkx] DykbesV fjflysaV v‚Ctjfoax flLVe çkseks'ku dkSafly vkSj oyZ~M 
fotu bafM;k ds }kjk tkjh ,d fjiksVZ ds vuqlkj fiNys o"kZ ¼2021½ esa 1 vçSy ls 31 tqykbZ ds 
njE;ku otzikr ls vdsys fcgkj esa 170 yksxksa dh ekSr gqbZ FkhaA tcfd mÙkj çns'k esa 224] vksfM'kk esa 
129 rFkk >kj[k.M esa 118 yksxksa dh e`R;q Budk fxjus ls gqbZ FkhA bl nkSjku fcgkj esa fctyh fxjus 
dh ?kVuk 225508] vksfM'kk esa 900295] rFkk >kj[k.M 453210 ?kVuk;sa gqbZ Fkha A Hkkjrh; ekSle 
foKku foHkkx ds iVuk dsUæ ds ekSlesa oSKkfud Jh vkuan 'kadj ds vuqlkj] ̂^tc nks&rhu fnuksa rd 
ckfj'k u gks vkSj LFkkuh; dkj.kksa ls ekSle xeZ gks tk,] rks ,sls ckny cu tkrs gSa] ftlls vkdk'kh; 
fctyh T;knk fxjrh gSaA** us'kuy osnj lfoZl ds vuqlkj otzikr ls ejus okys bu yksxksa esa 79 
Áfr'kr iq#"k rFkk 21 Áfr'kr efgyk,a 'kkfey gSaA e`rdksa esa 83 Áfr'kr 20 ls 29 o"kZ dh voLFkk 
okys ;qok 'kkfey gSA bUgsa Mk;xzke ds ek/;e ls n'kkZ;k x;k gS&

fp= 7 % vpkud gksus okyh o"kkZ ds nkSjku fctyh fxjus dh ?kVuk;sa 

otiz kr vk/kkfjr vkink dk iez [q ; dkj.k&

1- tu tkx:drk dk vkHkko 

2- vf'k{kk 

3-  oSKkfud lwpuk ç.kkyh dh deh 

4- [kjhQ Qlyk as dh ckvs kb Z d s fy, Ñ"kdk as dk s ?kj l s ckgj fudyuk mudh ,d etcjw h

otzikr ls fcgkj ds çHkkfor çeq[k ftys 

oSls rks jkT; ds yxHkx lHkh ftyksa esa otzikr dh ?kVuk;sa ifj?kfVr gksrh gSa] fdUrq fd'kuxat] 
dfVgkj] iwf.kZ;k] vjfj;k] iwohZ pEikj.k] i'peh pEikj.k iVuk] xksikyxat] leLrhiqj vkSj jksgrkl 
eq[; :i ls 'kkfey gSaA

13 twu] 2022 dks fcgkj ds lhekapy ds dbZ ftyksa esa fctyh fxjus ls 17 yksxksa dh ekSr gks x;h Fkha] 
ogha 26 twu 2022 dks 96 rFkk 30 twu 2022 dks 11 yksxksa dh ekSr gks x;hA ;kfu foxr lkr fnuksa esa 
jkT; esa vdk'kh; fctyh fxjus ls 129 yksxksa dh ekSr gks x;h FkhaA 
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uoknk ds fetkZiqj iapk;r esa nks dh ekSr 

xsldkSj ç[kaM ds fetkZiqj iapk;r ds nks xkaoksa esa otzikr ls ,d efgyk lesr nks yksxksa dh ekSr gks 
xbZA ;g gknlk rc gqvk tc ;s yksx [ksr esa dke dj jgs FksA e`rdksa esa iobZ xkao fuoklh lthou 
ek>h ds 35 o"khZ; iq= ihjksa ek>h vkSj lkru ch?kk xkao fuoklh 60 o"khZ;k 'kkfr nsoh 'kkfey gSA 
lkru ch?kk dh 60 oxhZ; e`rdk 'kkafr nsoh [ksr esa ewx rksM+ jgh Fkh] rHkh otikr dh pisV esa vk xbZA 
nksuksa ?kVuk dh lwpuk feyrs gh vapykf/kdkjh vy[k fujatu ;kno vkSj Fkkuk/;{k uhjt dqekj 
ekSds ij igqapsA 

xksfoaniqj esa Hkh ,d 'k[l dh ekSr 

uoknk ds xksfoaniqj Fkkuk {ks= esa xq#okj dh nksigj fjef>e ckfj'k gks jgh FkhA rHkh otzikr gksus ls 
,d 28 o"khZ; iqod dh ekSr ?kVukLFky ij gh gks xbZA ;qod dh igpku igjSBk xkao fuoklh Hkksyk 
jke ds iq= egs'k jke ds :i esa dh xbZA egs'k vius llqjky jksg Fkkuk ds e:bZ xko x;k gqvk FkkA 
/kku ds fcpjs cksus ds fy;s [ksr es gy tksr jgk Fkk rHkh otzikr gqvkA

25 twu 2020 dks otzikr ls 83 yksxksa dh e`R;q gks x;h Fkha] buesa t~;knrj fdlku vkSj [ksfrgj 
etnwj Fks A buesa xksikyxat&13] floku &6] iw- pEikj.k &5] njHkaxk &5] ckadk &5] Hkkxyiqj &6] 
[kxfM+;k &3] e/kqcuh &8] uoknk &8] yksxksa dh e`R;q gqbZ Fkha] rFkk ntZuksa ?kk;y gq, FksA ¼L=ksr & 
Ákd`frd vkink ÁcU/ku foHkkx fcgkj ljdkj½

orZeku ifjn`"; (Present Senario)

fcgkj esa otzikr dh fLFkfr;k¡ yxkrkj xaHkhj gksrh tk jgha gSa bldk çeq[k dkj.k ;g gS fd ;g mRrj 
esa f'kokfyd rFkk nf{k.k esa >kj[k.M ds iBkjh Hkkxksa ls f?kjk gqvk gSA >kj[k.M dh vksj ls vkus okyh 

fp= 8 % fcgkj e/;e otzikr laHkkfor {ks= ds varxZr vkrk gSA
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m".k vknZ gok,¡ f'kokfyd ioZr ls Vdjk dj fcgkj ds eSnkuh Hkkxksa esa xjt ds lkFk eqlyk/kkj o"kkZ 
djrh gSaA bl nkSjku otzikr ls ekuo ds lkFk&lkFk i;kZoj.k dks Hkkjh uqdlku dk lkeuk djuk 
ijrk gSA nwljh vksj fcgkj esa ouksa dk vkoj.k de gksus ds dkj.k otzikr dh ?kVuk,¡ vf/kd gksrh gSaA 
>kj[k.M ds otzekjk uked xk¡o esa igys otzikr ls ekuoh; {kfr vf/kd gksrh Fkh] fdarq og xk¡o 
cakXykns'k ds ekWMy dks viuk dj otzikr dh leL;k ls yxHkx eqDr gks pqdk gSA fcgkj esa otzikr 
dh rhozrk vf/kd gksus ds ihNs fuEufyf[kr dkj.k mÙkjnk;h gS% 

1- nks fHkUu vkos'k ds cknyks dk Vdjko 

2- ck<+ çHkkfor {ks=ksa ds foLrkj dk gksuk 

3- ouLifr;ksa dh deh] fo'ks"k :i ls rkM+ o`{kksa dh vYirk 

4- lery eSnkuh Hkkxksa esa tula[;k dh vf/kdrk

5- o"kkZ _rq ls iwoZ mPp rkieku esa o`f)

tc cnyksa esa mifLFkr gYds d.k Åij pys tkrs gSa rFkk og /kukosf'kr gks tkrh gSa] vkSj Hkkjh d.k 
uhps foLFkkfir gks tkrh gSa rFkk blesa _.k vkos'k dk lapkj gks tkrk gSA ,slk blfy, gksrk gS fd 
Å¡pkbZ c<+us ds lkFk {kksHke.My esa çR;sd fdyksehVj dh ÅapkbZ ij 6-5 fMxzh lsfY'k;l rkieku esa 
fxjkoV vkrh gS] bls lkekU; rki iru nj dgk tkrk gSA bl dkj.k ls Åij dh ok;q vR;ar 'khry 
gks tkrh gS tcfd uhps dh ok;q vR;ar xeZ gksrh gSaA cnyksa esa ekStwn vkos'k dh fHkUurk ds dkj.k ;s 
,d nwljs dh vksj vkdf"kZr gksrh gSaA bl nkSjku vkil esa VdM+kus ls bysfDVªdy fMLpktZ gksrh gSA 
bl nkSjku ped ds lkFk Hk;adj xtZu gksrh gSA 
gkykafd nksuksa ?kVuk;sa ,d lkFk gksrh gSa] fdUrq çdk'k 
dh pky vf/kd gksus ¼3 yk[k fdyksehVj@lsdaM½ ds 
dkj.k gesa jkS'kuh igys fn[kkbZ nsrh gS] tcfd /ofu dh 
pky de ¼331 ehVj@lsdaM½ gksus ds dkj.k vkokt 
dqN nsj ckn lqukbZ nsrh gSA bysfDVªdy fMLpktZ ds 
nkSjku dbZ yk[k xquh ÅtkZ eqä gksrh gSA blh ds dkj.k 
FkaMfjax ,oa ykbVfuax gksrh gSaA blds ihNs LVSfVd 
bysfDVªflVh dk fl)kar dk;Z djrk gSA 

cknyksa esa mRiUu fofHkUu vkos'kksa dks çnf'kZr fd;k x;k gSA

es?k xtZu fodkl] fo|qrhdj.k rFkk viO;; ds lHkh pj.kksa ls gksdj xqtjrh gSaA fnu ds le; lw;Z 
dh xehZ ds dkj.k gok,¡ xeZ gksdj Åij mBrh gSaA buesa _.k vkos'k gksrk gSA tcfd Åij dh gok,¡ 
la?kfur gksdj /ku vkosf'kr cknyksa esa ifjofrZr gks tkrh gSaA  bu nksuksa vos'kksa ds chp rst ?k"kZ.k ds 
dkj.k Hk;adj vkokt ds lkFk LikdZ gksrk gSA bl çdkj dh fLFkfr;k¡ lkekU;r% D;qeyks&fuEcl 
DykmM dks fodflr djrh gSaA 

ty fo|qr~ dk lqpkyd gksrk gSA ekulwu vkus ij mÙkj fcgkj esa o"kkZ vf/kd gksrh gS vkSj ck<+ vk 
tkrh gSA ;g ty fctyh dks vkdf"kZr djrh gSA ouLifr;ksa esa fo'ks"k :i ls rkM+] fctyh dks 
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vkd`’V dj Hkwfe esa LFkkukarfjr dj nsrk gS fdUrq fcgkj esa budh deh ds dkj.k ,slk ugha gks ikrk gSA 

mÙkj fcgkj ds lery eSnkuh Hkkxksa esa tu&?kuRo vf/kd gksus rFkk o"kkZ iwoZ rkieku esa o`f) otzikr 
dk ,d çeq[k dkj.k gSA fcgkj esa tkx:drk dh deh] vf'k{kk] xjhch rFkk lwpuk ra= dh deh Hkh 
,slh ?kVukvksa dk ,d vge dkj.k gSA 

fo'ys"k.k (Discussion)

otzikr ds nkSjku lqj{kk mik; gsrq dbZ izdkj dh lko/kkfu;ksa dks cjruk vko';d gksrk gSA dqN 
mik; fuEufyf[kr gSa %

• flj ds cky [kM+s gks tk,a ;k >qu>quh gksus yxs rks QkSju uhps cSBdj dku can dj ysaA ;g bl 
ckr dk ladsr gS fd vkids vklikl fctyh fxjus okyh gSA

• nksuksa iSjksa dks vkil esa lVk ysa] nksuksa gkFkksaZ dks ?kqVuksa ij j[k dj vius flj dks tehu dh rjQ 
ftruk laHko gks >qdk ysaA flj dks tehu ls lVus u nsa] tehu ij dHkh u ysVsaA 

• isM+ fctyh dks vkdf"kZr djrs gSa] blfy, isM+ ds uhps [kM+s u gksaA lewg esa u [kM+s jgsa] 
vyx&vyx gks tk,aA 

• tgka gSa] ogha jgsaA gks lds rks iSjksa ds uhps lw[kh phtsa tSls&ydM+h] IykfLVd] cksjk ;k lw[ks iÙks 
j[k ysaA 

• ?kj ls ckgj gSa rks /kkrq ls cuh oLrqvksa dk bLrseky u djsa] ckbd] eksckbZy] ySiVkSi] fctyh ds 
iksy ;k e'khu ls nwj jgsaA 

• fctyh ls pyus okys midj.kksa ls nwj jgsaA f[kM+fd;ksa] njokts] cjkens vkSj Nr ls nwj jgsaA 

fp= 9 % fctyh fxjus ij ;g djsa 

1- vxj fdlh ij fctyh fxj tk,] rks QkSju M‚DVj dh enn ek¡xs ,sls yksxksa dks Nwus ls vkidks 
dksbZ uqdlku ugha A

2- vxj fdlh ij fctyh fxjh gS rks QkSju mudh uCt tk¡ps vkSj vxj vki çFke mipkj nsuk 
tkurs gSa rks t:j nsaA fctyh fxjus ls vdlj nks txgksa ij tyus dh vk'kadk jgrh gS& oks 
txg tgk¡ ls fctyh dk >Vdk 'kjhj esa ços'k fd;k vkSj ftl txg ls mldk fudkl gqvk 
tSls iSj ds ryosA 
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otiz kr dh fLFkfr l s fuiVu s d s fy, ljdkj d s }kjk mBk; s tku s oky s çHkkoh dne  

orZeku esa jkT; ljdkj ds }kjk ykbVfuax ,oa FkUnjLV‚eZ ds fo"k; esa iwoZ tkudkjh ,oa psrkouh gsrq 
baæotz rFkk nkfeuh ,Ii cuk;k x;k gSA nkfeuh ,Ii ds tfj;s 45 feuV iwoZ lwpuk çkIr dh tk 
ldrh gSA fcgkj ljdkj bl vkink ls çHkkfor O;fä ds ifjtu dks 4&4 yk[k :i;s Hkh nsus dh 
?kks"k.kk 2010 esa dh FkhA lkFk gh ?kk;y O;fä;ksa dks eqr esa bykt dh Hkh O;oLFkk dh x;h gSA 
Vsyhohtu rFkk lekpkj i=ksa ds ek/;e ls ljdkj iwoZ psrkouh ds lkFk funsZ'k Hkh tkjh djrh gSA 

lkjka'k (Conclusion)

otzikr ,d vkdfLed ,oa çkd̀frd ?kVuk gSA bls jksd ikuk laHko ugha gS] fdUrq blls gksus okys 
uqdlku dks fuEufyf[kr lq>koksa ij vey dj de fd;k tk ldrk gS % 

1- ykbVfuax vjsLVj dk bLrseky dj otzikr ls gksus okyh {kfr dks jksdk tk ldrk gSA

2- cM+s iSekus ij rkM+ o`{k dks yxk dj bl çdkj ds gknls dks de fd;k tk ldrk gSA 

3- iwoZ lwpuk ra= dks c<+kok fn;k tkuk vko';d gSA 

4- pkSiky ds ek/;e ls tutkx:drk c<+kus dh t:jr gSA 

5- c"kkZ okyh fLFkfr esa çk;% ?kj ls ckgj uk fudysaA 

6- ckfj'k esa ;fn ?khj tk;sa rks fdlh isM+ dh txg Nqius dh ctk; fdlh iDds edku esa NqisA 

7- ckfj'k ds nkSjku eksckby dk bLrseky fcYdqy uk djsa rFkk fLop &v‚Q dj nsaA 

8- bysDVª‚fud oLrqvksa dk bLrseky u djsaA 

9- ?kj ds Nr rFkk vk¡xu esa iM+h gqbZ /kkrq ls cuh oLrqvksa dks gVk nsaA 

mijksä lq>koksa dks viukdj otzikr ds çHkko dks ;dhuu de fd;k tk ldrk gSA 
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fot; dqekj pkS/kjh*

ñ* MkW  fot; dqekj pkS/kjh] lkekftd foKku fo|kihB] dkamlyj] Hkwxksy foHkkx] ukyUnk [kqyk fo”ofo|ky; 

ifjp; (Introduction)

fdlh Hkh ns”k dh tula[;k o`f) dks pkj egRoiw.kZ dkjd izHkkfor djrs gSaA ;s dkjd ns”k dh 
tula[;k ds thou Lrj dks Li’V djus ds lkFk gh jk’Vªh; tula[;k uhfr& fØ;kUo;u dks Hkh 
Li’V djrs gSaA tula[;k o`f) dks izHkkfor djus okys izeq[k dkjdksa esa igyk dkjd lk{kjrk gS] tks 
fdlh Hkh ns”k ds tula[;k fodkl dk cqfu;knh vk/kkj gSA nwljk dkjd mPPk ldy ?kjsyw mRiknu 
gS] vFkkZr tula[;k dk vf/kdka”k Hkkx fofo/k mRiknu izfØ;kvksa esa layXu gksus ls gSA rhljk dkjd 
ns”k ds lHkh jkT;ksa esa izfr O;fDr vk; ls lacaf/kr gSA vafre dkjd fodkl nj gS tks {ks=@izns”k ds 
fodkl Lrj dks izdV djrk gSA Hkkjr esa fiNys n”kd ¼2011½ esa tula[;k o`f) nj 17-64 izfr”kr 
vkadh xbZ] tcfd blls iwoZorhZ n”kdksa ¼1991 o 2001½ esa tula[;k o`f) nj Øe”k% 23-86 o 21-34 
izfr”kr FkhA lu~ 1991 ds i”pkr foxr nksuksa n”kdksa ¼2001 o 2011½ dh tula[;k o`f) nj esa 
fxjkoV vk;h gS] fdUrq bruh deh vkus ij Hkh fo”o esa tula[;k dh n`f’V ls Hkkjr dk nwljk LFkku 
dk;e gSA vkt fo”o dh dqy tula[;k esa 17-5 izfr”kr tula[;k Hkkjr dh gSA fo”o esa Hkkjr ftl 

Hkkjr esa tula[;k o`f) ij lk{kjrk] fodkl nj] 
ldy ?kjsyw mRikn ,oa izfr O;fDr vk; dk izHkko

lkj
tula[;k o`f) ij dbZ dkjdksa dk izHkko iM+rk gSA buesa lk{kjrk] fodkl nj] ldy ?kjsyw mRikn ,oa izfr 
O;fDr vk; dk izHkko lokZf/kd egRoiw.kZ gSA Hkkjr ds lanHkZ esa ;g lokZf/kd mfpr izrhr gksrk gSA fn;s x;s 
vkadM+ksa ls bl vo/kkj.kk dh iqf’V Hkh gksrh gSA mijksDr dkjdksa dh XkR;kRedrk ds fo”ys’k.k ls Li’V gksrk gS 
fd vf/kd lk{kjrk] rhoz fodkl nj vkSj mPPk izfr O;fDRk vk; okys jkT;ksa esa tula[;k o`f) nj fuEu Lrj 
ij gSA dsjy vkSj xksok blds vPNs mnkgj.k gSaA blds foijhr de lk{kjrk] de ldy ?kjsyw mRikn vkSj 
de vk; okys jkT;ksa esa o`f) nj vf/kd gSA fcgkj ,d ,slk jkT; gS tgk¡ rhoz fodkl nj ds ckotwn tula[;k 
o`f) Hkh rhoz gSA orZeku Hkkjr esa tula[;k o`f) njksa esa Hkkjh fo’kerk gSA cM+s jkT;ksa tSls& fcgkj] mÙkj izns”k] 
e/; izns”k vkSj jktLFkku esa vkt Hkh c<+rh tula[;k ,d pqukSrh gSA blds foijhr dsjy] xksok vkSj 
rfeyukMq tSls jkT;ksa us tula[;k o`f) ij iw.kZ fu;a=.k LFkkfir fd;k gSA Hkkjr lu~ 2045 rd tula[;k 
o`f) dks fLFkj djus dk y{; j[krk gSA bl y{; dh izkfIr gsrq cM+s jkT;ksa dks dsjy vkSj rfeyukMq TkSls 
jkT;ksa ds vuq:i dk;Z djuk gksxk] rHkh ge 2045 ds y{; dks izkIr dj ldrs gSaA

eq[; 'kCnkoyh (Keywords) : lk{kjrk] fodkl nj] ldy ?kjsyw mRikn] izfr O;fDRk vk;] egku foHkktd 
o’kZA
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izdkj vkfFkZd fodkl ds {ks= esa vxzlj gqvk gS mldk izHkko tula[;k fu;a=.k ij rqyukRed n`f’V 
ls de fn[kkbZ nsrk gSA

v/;;u dk mís';

fdlh Hkh “kks/k izi= dk ,d fuf”pr mn~ns”; gksrk gS vkSj ml mn~ns”; dh izkfIr gsrq v/;;u 
fof/k&ra= dk fu/kkZj.k fd;k tkrk gSA orZeku “kks/k izi= dk ewy mn~ns”; gS fd ge Hkkjr dh 
tula[;k o`f) ds dkjdksa dh igpku dj ldsa rFkk egRoiw.kZ dkjdksa dh igpku dj tula[;k o`f) 
ij muds lkef;d&LFkkfud ¼Spatio-Temporal½ izHkkoksa dk fo”ys’k.k djsaA fuf”pr mn~ns”; ds 
ifjizs{; esa rF;ksa ds fo”ys’k.k gsrq “kks/kdÙkkZ }kjk ewYkr% f}rh;d vkadM+ksa dk laxzg fd;k x;k gSA 
lkekU; lkaf[;dh fo”ys’k.k fof/k dk iz;ksx djrs gq, laxzfgr vkadM+ksa dk o.kZu fd;k x;k gSA bl 
Øe esa vuqHkokfJr fof/k ra= ¼Empirical Methodology½ dk Hkh iz;ksx fd;k x;k gSA tula[;k 
laca/kh vf/kdrj vkadM+s 1981] 1991] 2001 ,oa 2011 dh tux.kuk ls fy;s x;s gSaA dqN vkadM+s 
lekpkj i=ksa ds L=ksr ls Hkh ,df=r fd;s x;s gSaA

Hkkjrh; tula[;k 

orZeku Hkkjr esa djhc 140 djksM+ tula[;k vf/kokflr gSA phu ds ckn ;g fo”o dh nwljh lcls 
cM+h tula[;k gSA Hkkjr esa fo”o dh 17-5 izfr”kr tula[;k 2-4 izfr”kr oSf”od Hkwfe ij vf/kokflr 
gSA fo”o esa izfrfnu lokZf/kd tula[;k o`f) Hkkjr esa gks jgh gSA vxys gh o’kZ Hkkjr dh dqy 
tula[;k phu ls vf/kd gks tk;xhA uhps dh rkfydk esa dqN ns”kksa esa tula[;k o`f) dh nSfud 
izo`fÙk dks fn[kk;k x;k gS%

rkfydk&1

p;ufpr ns'kksa esa izfrfnu tula[;k o`f)

1-  Hkkjr 45]552    

2-  phu 15]139    

3- ukbtsfj;k 11]553    

4- ikfdLrku 8]721 

5-  ;w-,l-,- 7]371   

L=ksr % fgUnqLrku VkbEl & 22@01@2013] iVuk

Hkkjr dh tula[;k 1901 bZ- esa ek= 23-8 djksM+ Fkh tks 2011 bZ- esa 121-02 djksM+ vkSj 2023 
¼vuqekfur½ esa 140 djksM+ gks pqdh gSA Hkkjrh; jkT;ksa esa lokZf/kd tula[;k ¼djhc 22 djksM+ flQZ 
mÙkj izns”k esa gS½ egkjk’Vª vkSj fcgkj vU; o`gn~ tula[;k okys jkT; gSaA oLrqr% fo/;kapy ioZr ds 
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mÙkj vkSj rVh; Hkkjr esa ns”k dh 80 izfr”kr ls vf/kd tula[;k vf/kokflr gSA bldh o`f) nj] 
lk{kjrk] iq:’k& efgyk vuqikr] izfr O;fDr vk;] dkf;Zd lajpuk vkSj lalk/kukRed egÙo esa cM+s 
Lrj ij izknsf”kd fo’kerk ns[kus dks feyrh gSA ;|fi rhoz o`f} ,d leL;k gS ysfdu ;gh leL;k 
Hkkjr dks lcls cM+k Jfedksa dk ¼dq”ky@vuq”ky½ cktkj Hkh cukrk gSA

Hkkjr esa tula[;k o`f) dk cnyrk Lo:i

fo”o ds lcls cM+s x.kRka= dh fiNyh tux.kuk ds ldkjkRed ifj.keksa dk v/;;u djus ij ,slk 
izrhr gksrk gS fd ns”k dk tuekul Hkkjh tula[;k ncko ds izfr ltx gksus yxk gSA ns”k ds rhu 
jkT;ksa dks NksM+ dj “ks’k lHkh jkT;ksa esa tula[;k o`f) nj esa fxjkoV vkbZ gSA bl vk/kkj ij vkxkeh 
n”kdksa esa vk”kkrhr ifj.kke feyus dh izcy lEHkkouk,¡ gSaA ns”k dk fodkl ek= ekuo lalk/ku ij 
fuHkZj ugha djrk vkSj u /kkfeZd Hkkouk,¡ ns”k ds fodkl esa lkFkZd gks ldrh gS] cfYd ns”k dk fodkl 
ns”k esa fuokl dj jgs lHkh tuleqnk;ksa esa leku jk’Vªh; vo/kkj.kkvksa ij fuHkZj djrk gSA oSf”od 
ifjn`”; ds vk/kkj ij fo”o ds yxHkx lHkh fodflr jk’Vªksa us tula[;k o`f) dks fu;af=r djus esa 
cgqr cM+h lQyrk izkIr dh gSA vusd fodkl”khy jk’Vª Hkh tula[;k o`f) dks fu;af=r djus ij 
yxs gSaA phu tSls fo”kky tukf/kD; jk’Vª us tula[;k dks fu;af=r djus gsrq dBksj fu;e cukdj 
tula[;k o`f) dks jksdus esa lQyrk izkIr dh gSA Hkkjr esa lu~ 1951 ds i”pkr lu~ 1981 rd 
tula[;k esa vR;f/kd o`f) gksrh jgh] ftldk izHkko Hkkjrh; tuekul ij yEcs le; rd ns[kus dks 
feykA lu~ 1921 bZñ ls lu~ 1981 rd ns”k esa vdky ,oa egkekfj;ksa ij fu;a=.k gksus yxkA 
QyLo:i e`R;q nj esa deh vkus yxh vkSj tula[;k o`f) rhoz xfr idM+us yxhA blhfy, Hkkjr esa 
lu~ 1921 dks ̂^egku foHkktd o’kZ** ¼Great Divide Year½ ds uke ls tkuk tkrk gSA

lu~ 1951 ls lu~ 1981 ds e/; ns”k esa fodkl dh ygjksa ds lkFk&lkFk tula[;k o`f) nj Hkh vf/kd 
Fkk] D;ksafd lu~ 1981 rd ns”k esa fpfdRlk lsokvksa dk mPp Lrjh; fodkl ,oa fpfdRlk ds izfr 
tutkx:drk c<+us ls e`R;q nj yxkrkj ?kVrh jghA lu~ 1981 ds i”pkr ns”k esa lk{kjrk dk 
izfr”kr rhoz xfr ls c<+us yxk] blls vf/kdka”k f”kf{kr yksx ljdkjh o xSj&ljdkjh {ks=ksa esa 
jkstxkj ikus ds lkFk gh Hkkjrh; tuekul esa NksVs ifjokj dh vo/kkj.k izos”k djus yxhA QyLo:i 
ns”k esa ,d n”kd ds ckn lu~ 1991bZñ esa tula[;k o`f) nj esa yxHkx ,d izfr”kr dh fxjkoV vkbZA 
lu~ 1991 bZñ ds ckn f”kf{kr oxZ dk >qdko f”k{kk dh xq.kork ds izfr ,oa ns”k esa fu;kstu ifjokj ds 
izfr tkx:drk ds dkj.k tula[;k o`f) nj esa deh vkus yxhA QyLo:i lu~ 2011 esas tula[;k 
dh o`f) nj 17-64 izfr”kr vkadh x;hA orZeku ifjfLFkfr;ksa ds vk/kkj ij Hkkjr esa if”peh laLd`fr 
dk rhoz lekos”k ,oa lhfer ifjokj ds izfr tkx:drk] dksfoM egkekjh vkfn vkxkeh n”kdksa esa 
tula[;k o`f) nj iqu% deh dh laHkkouk gSA fo”ks’kdj fuoZreku n”kd ds tux.kuk dk dk;Z Hkys 
gh dksfoM&19 ds dkj.k le; ij ugha gks ik;k fdUrq dksfoM egkekjh ds dkj.k Hkkjr ds tuekul 
dks ftu ifjfLFkfr;ksa dk lkeuk djuk iM+k mlls izrhr gksrk gS fd Hkkjr esa tula[;k o`f) dk 
ifjn`”; vkxkeh n”kdksa esa Øe”k% de gksrk tk,xkA rkfydk&2 esa Hkkjr dh tula[;k o`f) dh 
izo`fÙk;ksa dks rhu n”kdksa ds lanHkZ esa fn[kk;k x;k gSA
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rkfydk&2
Hkkjr esa tula[;k o`f) nj

L=ksr% “kks/k ys[kd }kjk Lo;a fofo/k L=ksrksa ls ewy vkadM+k laxzfgr dj mls ijh’d`r fd;k x;k gSA
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mijkDs r rkfydk ea s n”s k ea s lHkh jkT;@dUs nz “kkflr inz ”s kka s ds foxr rhu n”kdka s dh tul[a ;k of̀) 
nj dks n”kk;Z k x;k gAS  n”s k ds vf/kdk”a k jkT;@dUs nz “kkflr inz ”s kka s dh tul[a ;k of̀) nj ea ss xr rhu 
n”kdka s ls yxkrkj fxjkoV vk jgh gAS  lu~ 1991 dh tux.kuk ea s Hkkjr ds jkT;ka s ea s of̀) nj 14-32 
ifz r”kr ls 39-70 ifz r”kr rd FkhA ukxky.S M jkT; 56-08 ifz r”kr dks viokn Lo:i ekuk tk ldrk 
gAS  ,d n”kd ckn lu~ 2001 ea s ukxkYk.S M jkT; ¼64-41ifz r”kr½ dks iuq % viokn Lo:i ekuus ij n”s k 
ds lHkh jkT;ka s ea s of̀) nj ?kVdj 9-42 ifz r”kr ls 32-98 ifz r”kr rd jghA lu~ 2011 ea s tux.kuk ds 
ifj.kke vkjS  Hkh lkFkdZ  jgAs  vFkkrZ  tul[a ;k of̀) nj 4-90 ls 27-80 ifz r”kr rd jgh] fdUrq jkT;ka s ds 
e/; yxHkx 23 ifz r”kr of̀) nj dk vUrj tul[a ;k fu;=a .k lEcU/kh uhfr;ka s dh dfe;ka s dks mtkxj 
djrk gAS  n”s k dh tul[a ;k of̀) nj ea s Hkys gh deh vkbZ g]S  fdUrq n”s k dh dyq  vkcknh c<+ jgh g]S  tks 
jkT;ka s ea s vleku tul[a ;k of̀) nj dk ifz rQy gAS

;|fi tula[;k o`f) nj esa deh vk;h gS ysfdu dqy tula[;k esa yxkrkj o`f) gks jgh gSA blds 
rhu izeq[k dkj.k gSa %

1- 15 o’kZ ls 59 o’kZ dh vk;q itz uu {kerk dh vk;q gAS  bl oxZ ea s ek= Hkkjr dh djhc 68 ifz r”kr 
tul[a ;k gAS  vr% vklS ru nks cPPks ifz r ifjokj ds ckotnw  dyq  of̀) vR;f/kd gkrs h gAS

2- vkSlr thou izR;k”kk 1901 bZñ esa ek= 23 o’kZ Fkk tks oÙkZeku esa 69 o’kZ gks pqdk gSA o`f) ds 
dkj.k yEch thou izR;k”kk okLrfod tula[;k o`f) dk dkj.k cu pqdk gSA

3- rFkkdfFkr fcek: ¼BIMARU½ jkT;ksa esa vHkh Hkh iztuu~ nj vf/kd gksus ls ldy la[;k nf{k.k 
Hkkjr ds jkT;ksa dh rqyuk esa vf/kd gSA fcgkj vkSj mÙkj izns”k tSls jkT;ksa esa fu;a=.k ds 
ckotwn izfr ek¡ cPPkksa dh la[;k 2-5 ls vf/kd gSA

ns”k ds lHkh jkT;@dsUnz “kkflr izns”kksa ds {ks=Qy esa vR;f/kd vUrj gSA bldk izHkko jkT;ksa ds 
tula[;k vkadM+ksa ij Li’V fn[kkbZ nsrk gSA mÙkj izns”k jkT; esa tgk¡ tula[;k 22 djksM+ dss vkadM+s 
dks ikj dj xbZ gS ogha flfDde tSls NksVs jkT; esa dqy tula[;k 8 yk[k ls Hkh de gSA vFkkZr ns”k 
esa tgk¡ dqN jkT;ksa dh tula[;k djksM+ksa esa gS ogha dqN jkT;ksa dh tula[;k yk[kksa esa gksus ls lHkh 
jkT;ksa dk fodkl Hkh ,d leku ugha gks ik jgk gSA blfy, Hkkjr esa vf/kd tula[;k ;qDr jkT;ksa dh 
fodkl nj NksVs jkT;ksa dh vis{kk de gSA vkt] fcgkj] mÙkjizns”k o e/; izns”k tSls jkT;ksa esa 
tula[;k o`f) nj 20 izfr”kr ls vf/kd gS fdUrq budh fodkl nj 15 izfr”kr ls de gS] tcfd de 
tula[;k o`f} nj ;qDr jkT; flfDde] fgekpy izns”k] dsjy ,oa xksok jkT; esa fodkl nj 15 
izfr”kr ls vf/kd gSA ns”k ds mÙkjh Hkkx ea fLFkr cM+s jkt;ksa dh tula[;k o`f) nj esa fxjkoV vkbZ 
gS] fdUrq ns”k ds nf{k.kh jkT;ksa dh rqyuk esa buesa tula[;k izfr”kr vf/kd gSA tula[;k ds 
izkjfEHkd vkdM+ksa ds vk/kkj ij ns”k ds mÙkjh cM+s jkT;ksa esa vkt Hkh izR;sd efgyk vkSlru 2-5 ls 
vf/kd cPpksa dks tUe ns jgh gSA vFkkZr ns”k dh vkcknh c<+kus esa ns”k ds mÙkjh jkT;ksa dk lg;ksx 
vf/kd gSA blls ns”k esa tula[;k vlUrqyu c<+rk tk jgk gS vkSj bl vlUrqyu ds dkj.k Hkkjr essa 
vusd {ks=h; leL;k,sa jk’Vªh; lEkL;k,sa curh tk jgh gSaA 

Hkkjr esa o`gn /kjkryh; fo’kerkvksa ds lkFk&lkFk vusd izdkj dh /kkfeZd] lkekftd] vkfFkZd vkSj 
jktuhfrd oSpkfjd fo’kerk,¡ tula[;k fu;a=.k@fodkl esa vojks/k iSnk djrh jgrh gSaA ns”k ds 
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lHkh jkT;ksa esa fHkUUk&fHkUUk lkekftd&vkfFkZd Lo#Ik gksus ls tula[;k o`f) nj ds vkadM+s Hkh 
vR;f/kd fo’kerk ;qDr gSaA ns”k ds dqYk 18 jkT; @dsUnz “kkflr izns”kksa esa tula[;k o`f) nj jk’Vªh; 
dqy o`f) nj ls vf/kd gS] tcfd 17 jkT;@dsUnz “kkflr izns”kksa esa jk’Vªh; o`f) nj ls de gSA ns”k 
ds 6 jkT;@dsUnz ”kkflr izns”kksa esa tula[;k o`f) nj 25 izfr”kr ls vf/kd gS] tcfd 5 jkT;@dsUnz 
“kkflr izns”kksa esa ;g o`f) nj 10 izfr”kr ls de gSA ns”k ds dqN jkT;ksa dh tula[;k o`f) nj esa 
rhozrk ds lkFk dqN jkT;ksa esa deh Hkh vk jgh gS] tSls& ukxkYkS.M esa ,d n”kd ds vUrxZr tula[;k 
o`f) nj 64-41 izfr”kr ls fxj dj &0-50 izfr”kr rFkk dsjy jkT; esa ;g o`f) nj 4-86 izfr”kr ij 
igq¡p x;h gSA vr% Hkkjr esa ftl rzho xfr ds lkFk izR;sd {ks= esa fodkl vkSj ifjorZu gks jgk gS] 
mldk izHkko tula[;k fu;=a.k ds {ks= esa Hkh dqN jkT;ksa esa ns[kus dks fey jgk gSA Hkkjr ds ftu 
jkT;ksa esa lk{kjrk izfr”kr fuEu] fodkl dk vR;f/kd vHkko] vkS|ksfxd o d`f’k mRiknu esa Hkkjh deh] 
izfr O;fDr vk; dk fuEu Lrj RkFkk /kekZU/krk;qDr tuleqn;ksa dh vf/kdrk gSA ,sls jkT;ksa esa 
tula[;k o`f) vis{kkd`r vf/kd ik;h tkrh gSA Hkkjr esa fcgkj ,oa v:.kkpy izns”k jkT;ksa esa  
tula[;k dh o`f) nj lokZf/kd jgh] tcfd Hkkjr esa loksZPp lk{kjrk izfr”kr ¼93-9½ dk izHkko dsjy 
jkT; esa ek= 4-90 izfr”kr tula[;k o`f) ds lkFk jgkA vkU/kz izns”k] flfDde o fgekpy izns”k esa 
mPPk fodkl nj ds izfrQy tula[;k o`f) nj de jghA blh izdkj Hkkjr esa ftu jkT;ksa dk ldy 
?kjsyw mRiknu 5-0 izfr”kr ls vf/kd FkkA muesa izfr O;fDr vk; vkSlru :- 60000 ls vf/kd FkhA 
vr% mDr dkjdksa }kjk izR;{k vFkok vizR;{k :Ik ls tula[;k o`f) nj izHkkfor gksrh jgh gSA

mÙkj izns”k o fcgkj tSls tukf/kD; jkT;ksa dh tula[;k ns”k ds vf/kdka”k jkT;@dsUnz “kkflr 
izns”kksa ds vUrxZr ns[kus dks feyrh gS] tcfd ns”k ds vU; jkT;ksa ls tula[;k LFkkukUrj.k mDr 
jkT;ksa ds vuq#i ugha gSA blds ckn Hkh mÙkj izns”k ,oa fcgkj esa tula[;k 19-95 o 10-38 djksM+ ds 
vkadM+ksa dks ikj dj x;h FkhA ns”k esa tgk¡ dqN jkT;ksa dh tula[;k djksM+ksa ds vkadM+ksa dks ikj djrh 
tk jgh gS] ogha ik¡p NksVs jkT;ksa esa tula[;k vkSlru 20 yk[k ls de gSA ns”k esa jkT;ksa ds e/; 
tula[;k vkadM+ksa esa vR;f/kd vUrj gksus ls NksVs jkT;ksa ds fodkl dh rqyuk cM+s jkT;ksa ls djuk 
lkFkZd ugha gSA mÙkjk[k.M jkT; nks n”kd iwoZ 84-79 yk[k tula[;k ds lkFk mÙkj izns”k jkT; ls 
vyx gqvk FkkA lhfer {ks=Qy ds QyLo#i bldk nks n”kd esa pgqeq[kh fodkl gqvk vkSj lu~ 
2011 ds vkfFkZd losZ esa bldh fodkl nj ¼24-70 izfr”kr½ ns”k esa lokZf/kd rFkk izfr O;fDr vk; ns”k 
ds 28 jkT;ksa esa ls ik¡posa LFkku ij Fkh] tcfd mÙkj izns”k dh fodkl nj ¼13-42 izfr”kr½ mÙkjk[k.M 
ls vk/kk ,oa izfr O;fDr vk; lcls fuEu FkhA

Hkkjr esa tula[;k fu;a=.k lac/kh uhfr;k¡@dk;ZØe xr rhu n”kdksa esa ek= 7-02 izfr”kr tula[;k 
o`f) nj dks de dj ikbZ gSA blls ns”k esa lu~ 2045 rd tula[;k o`f) nj dks fLFkj dj ikuk 
dfBu gh ugha cfYd pqukSrh iw.kZ dk;Z gSaA tula[;k vkadM+ksa ds vk/kkj ij Hkkjr ds ftu jkT;ksa esa 5 
djksM+ ls vf/kd tula[;k gS muesa tula[;k o`f) nj 20 izfr”kr ls vf/kd gS] D;ksafd mu jkT;ksa esa 
tula[;k ds e/; vusd lkekftd ,oa vkfFkZd fo’kerk;sa gSaA blfy, fcgkj ,oa mÙkj izns”k tSls 
jkT;ksa esa vkt Hkh izR;sd efgyk vkSlru 2-5&4 cPPkksa dks tUe ns jgh gSA bl fLFkfr ds vk/kkj ij 
Hkkjr esa vkxkeh 35 o’kksZa esa tula[;k o`f) nj dks fLFkj dj ikuk dfBu gSA ;g ekuk tkrk gS fd 
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eqfLye leqnk; esa /kkfeZdrk ds vk/kkj ij vf/kd tUe nj ikbZ tkrh gSA  fdUrq foxr tux.kuk 
vkadM+ksa ds vk/kkj ij fcgkj ds vfrfjDr izk;% lHkh jkT;ksa dh tula[;k o`f) nj esa larks’ktud 
fxjkoV vkbZ gSA

tula[;k o`f) nj ij lk{kjrk o`f)] fodkl nj] ldy ?kjsyw mRiknu ,oa izfr O;fDr vk; dk 

izHkko

Hkkjr esa vR;f/kd tula[;k o`f) ls iwoZ iz/kkuea=h Lo0 Jherh bafnjk xk¡/kh bl ns”k ds Hkfo’; dks 
ns[krs gq, vR;f/kd fpfUrr Fkh] blfy, mUgksusa ns”k esa vkikrdky ds le; ifjokj fu;kstu 
dk;ZØe dks izHkkoh cuk;kA ;g dk;ZØe ns”k esa /khjs&/khjs vke tu&ekul ds fy, izsj.kk dk ekXkZ 
curk jgk vkSj vkt Hkkjr esa izk;% lHkh ifjokj bl dk;ZØe dks vfr vko”;d le>us yxs gaSA ns”k 
ds lHkh jkT;@dsUnz “kkflr izns”kksa esa yxkrkj lk{kjrk izfr”kr c<+ jgk gSA vkfFkZd Lrj esa rhoz xfr 
ls lq/kkj gksus ds lkFk gh fodkl nj o izfr O;fDr vk; esa rhoz o`f) gks xbZ gSA ns”k ds ,d jkT; 
dsjy esa tgk¡ tula[;k o`f) nj 4-90 izfr”kr Fkh] ogha nwljs jkT; es?kky; esa ;g o`f) nj 27-30 
izfr”kr FkhA vRk% bruk cM+k vUrj mHkjus dk rkRi;Z ;g gS fd gekjs ns”k ds tula[;k fodkl dh 
lksp esa vR;f/kd vlekurk ds lkFk gh {ks=h; fodkl esa vR;f/kd vlekurk,¡ Hkh gSaA

rkfydk&3

lk{kjrk o`f)] fodkl nj] ldy ?kjsyw mRiknu ,oa izfr O;fDr vk;

20112011 2011 2012
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L=ksr & “kks/k ys[kd }kjk fofo/k L=ksrksa ls laxzg.k
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fdlh Hkh {ks= esa lkekftd vkfFkZd ifjorZu eq[; #Ik ls ml {ks= esa fo|eku ldy ?kjsyw mRiknu] 
izfr O;fDr vk;] ml {ks= dh fodkl nj ,oa lk{kjrk izfr”kr ij fuHkZj djrk gSA Hkkjr ,d 
fodkl”khy jk’Vª gSA bldh vf/kdka”k tula[;k xk¡oksa esa fuokl djrh gS] ftldk eq[; O;olk; 
d`f’k ,oa i”kqikyu gSA blds lkFk gh Hkkjr ds lHkh jkT;ksa ,oa dsUnz “kkflr izns”kksa ds Hkw&Hkkx o 
{ks=Qy esa vR;f/kd fo’kerk,¡ gSaA HkkSxksfyd vk/kkj ij Hkkjr esa ioZrh;] eSnkuh] iBkjh; ,oa leqnz 
rVorhZ pkj izdkj ds Hkw&Hkkx ;qDr jkT; gSa] ftuesa ,d iSekus ds vk/kkj ij u fodkl dk;Z fd;k tk 
ldrk gS vkSj u gh ,d leku fodkl dks ekik tk ldrk gSA egkjk’Vª ,oa rfeyukMq jkT; leqnzh 
rV ij fLFkr gSaA ;s vkS|ksfxd ,oa d`f’k mRiknu esa vxz.kh jkT; gSa] fdUrq egkjk’Vª esa ldy ?kjsyw 
mRiknu 14-9 izfr”kr Fkk  vkSj rfeyukMq esa ;g 7-49 izfr”kr FkkA blds lkFk gh nksuksa jkT;ksa esa izfr 
O;fDr vk;] fodkl nj] lk{kjrk izfr”kr vkfn esa vUrj fn[kkbZ nsrk gS] fdUrq ;g ,d la;ksx gS fd 
nksuksa jkT;ksa dh tula[;k o`f) nj esa vR;f/kd lekurk jghA blh izdkj ns”k ds vU; leku Hkw&Hkkx 
;qDr jkT;ksa esa vusd izdkj dh vlekurk,¡ ns[kus dks feyrh gSaA Hkkjr esa tula[;k o`f) nj dks 
lcls vf/kd izHkkfor djus okys nks dkjd&lk{kjrk vkSj xjhch gSa] ftu jkT;ksa esa lk{kjrk dk 
izfr”kr vf/kd gS muesa tula[;k o`f) nj de ,oa ftu jkT;ksa esa izfr O;fDr vk; de gSa muesa 
tula[;k o`f) nj vf/kd jgh A tula[;k o`f) nj ds vk/kkj ij Hkkjr ds lHkh jkT;@dsUnz “kkflr 
izns”kksa dks ik¡p oxksZa esa ck¡V dj muds lEeq[k lk{kjrk] fodkl nj] ldy ?kjsyw mRiknu dks izfr”kr 
esa rFkk izfr O;fDr vk; dks :i;ksa esa n”kkZ;k x;k gSA

rkfydk&4

fuEu tula[;k o`f) nj ¼10 izfr'kr ls de½] 2011

mijksDr rkfydk ds vuqlkj Hkkjr ds fuEu tula[;k o`f) nj ;qDr ik¡p jkT; gSa] fdUrq ;gh jkT; 
Hkkjr ds lokZf/kd lk{kjrk izfr”kr ,oa izfr O;fDr vk; okys jkT; Hkh gSaA bu jkT;ksa esa tula[;k 
o`f) nj ds vkadM+ksa dk v/;;u djus ls Li’V gksrk gS fd bu jkT;ksa esa ¼ukxkySaM jkT; dks NksM+dj½ 
tula[;k o`f) nj ij mPPk lk{kjrk izfr”kr ,oa izfr O;fDr mPPk vk; dk izHkko Li’V :Ik ls 

L=ksr & ”kks/k ys[kd }kjk ewy vkdM+ksa dks ifj’d`r fd;k x;k gSA
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fn[kkbZ nsrk gSA blls izrhr gksrk gS fd Hkfo’; esa lk{kjrk izfr”kr ,oa izfr O;fDr vk; c<+us ds lkFk 
bu jkT;ksa esa tula[;k o`f+) nj esa deh vkrh jgsxhA ukxkYkSaM ,d ,slk jkT; gS tgk¡ lk{kjrk nj 
vf/kd gS fdUrq fodkl nj ,oa ldy ?kjsyw mRikn nj de gSA ukxkYkSaM dh lk{kj tutkrh; 
tula[;k dk nwljs jkT;ksa esa tkuk] rFkk ckgjh tula[;k ds clus ij izfrca?k ds dkj.k ;gk¡ dh 
tula[;k o`f) nj de gks x;kh gSA

rkfydk&5

de tula[;k o`f) nj ¼10&15 izfr'kr½] 2011

L=ksr & ”kks/k ys[kd }kjk ewy vkdM+ksa dks ifj’d`r fd;k x;k gSA

de tula[;k o`f) nj ds varxZr ns”k ds 7 jkT; gSa] ftuesa lcls de o`f) nj ¼11-10 izfr”kr½ 
vkU/kzizns”k esa rFkk lcls vf/kd ¼14-70 izfr”kr½ f=iqjk jkT; esa gSA bl oxZ esa izfr O;fDr vk; dk 
izHkko tula[;k o`f) nj ij Li’V #Ik ls fn[kkbZ nsrk gSA vka/kz izns”k] fgekpy izns”k ,oa iatkc esa 
izfr O;fDr vk; #ñ 58 gtkj ls vf/kd gS] tcfd flfDde] iañ caxky] mM+hlk ,oa f=iqjk esa izfr 
O;fDr vk; mDr jkT;ksa dh vis{kk de gSA bl oxZ esa rhu ioZrh; jkT;ksa dh rqyuk vU; jkT;ksa ls 
ugha dh tk ldrh gS] D;ksafd ioZrh; jkT;ksa esa vkS|ksfxd {ks=ksa ds vHkko esa ldy ?kjsyw mRiknu ,oa 
izfr O;fDr vk; dk izfr”kr vU; jkT;ksa dh vIks{kk fuEu jgrk gS] tks mijksDr rkfydk ls Hkh Li’V 
gksrk gSA 
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rkfydk&6

e/;e tula[;k o`f) nj ¼15&20 izfr'kr½] 2011

L=ksr& ”kks/k ys[kd }kjk ewy vkdM+ksa dks ifj’d`r fd;k x;k gSA

e/;e tula[;k o`f) ¼15&20 izfr”kr½ ds vUrxZr ns”k ds vkB jkT; ,oa ,d dsUnz “kkflr izns”k gaSA 
p.Mhx<+ ,d lqfu;ksftr uxj {ks= gS] fdUrq ,d dsUnz “kkflr izns”k ds #Ik esa O;ofLFkr gSA blds 
tula[;k laca/kh vkadM+ksa dh rqyuk vU; jkT;ksa ls djuk lkFkZd ugha gSA bl oxZ ds rhu jkT;ksa 
¼vle] ef.kiqj ,oa mÙkjk[k.M½ esa vkS|ksfxd {ks=ksa dh deh gSA mÙkjk[k.M ds rjkbZ&eSnkuh {ks= esa 
vkS|ksfxd {ks=ksa dk /khjs&/khjs fodkl gks jgk gSA “ks’k jkT;ksa esa vkS|ksfxd {ks=ksa dk fodkl vf/kd gSA 
ns”k esa lokZf/kd ldy ?kjsyw mRiknu dk izfr”kr ¼14-09½ egkjk’Vª jkT; esa jgk] tcfd gfj;k.kk dks 
NksM+dj vU; jkT;ksa esa ldy ?kjsyw mRiknu 5-46 izfr”kr ls vf/kd FkkA gfj;k.kk esa d`f’k fodkl 
vU; jkT;ksa dh vIks{kk vf/kd gSA bl oxZ ds lHkh jkT;ksa ¼p.Mhx<+ dks NksM+dj½ esa de lk{kjrk 
izfr”kr tula[;k o`f) nj dks vf/kd izHkkfor djrk gqvk fn[kkbZ nsrk gS] tcfd vle ,oa ef.kiqj 
jkT;ksa esa e/;e tula[;k o`f) nj ds fy, izfr O;fDr fuEu vk; rFkk ldy ?kjsyw mRiknu dk U;wu 
izfr”kr gksuk izeq[k dkjd gSA
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rkfydk&7

mPPk tula[;k o`f) nj ¼20&25 izfr'kr½] 2011

L=ksr& ”kks/k ys[kd }kjk ewy vkdM+ksa dks ifj’d`r fd;k x;k gSA

dsUnz “kkflr izns”k fnYYkh dks jk’Vªh; jkt/kkuh izns”k Hkh dgk tkrk gSA izk;% lHkh jkT;ksa dh 
jkt/kkfu;k¡ tu LFkkukUrj.k ds izeq[k dsUnz fcUnq gksrs gSaA jk’Vªh; jkt/kkuh {ks= fnYYkh esa ns”k ds 
vusd izkUrksa ls yxkrkj LFkkukUrj gksrs jgus ls mPp tula[;k o`f) nj dk gksuk LokHkkfod gSA 
vFkkZr fnYYkh esa vkUrfjd tula[;k o`f) dh vis{kk LFkkukUrfjr tula[;k dh o`f) vf/kd gSA bl 
oxZ ds vUrxZr mÙkj Hkkjr ds ik¡p fgUnh Hkk’kk jkT;ksa ¼mÙkj izns”k] e/; izns”k] jktLFkku] >kj[k.M 
,oa NRrhlx<+½ esa lk{kjrk izfr”kr jk’Vªh; vkSlr ¼74-94 izfr”kr½ ls yxHkx 6 izfr”kr de gSA 
bldk izR;{k izHkko vf/kd tula[;k o`f) ij ns[kk tk ldrk gS ,oa mDr jkT;ksa esa izfr O;fDRk vk; 
vU; jkT;ksa dh vis{kk fuEu jgh gS ,oa fodkl nj vkSlru lkekU; jgh gSA tEew vkSj d”ehj eqfLye 
tula[;k ¼66-97 izfr”kr½ ckgqY; jkT; gSA bl jkT; esa vkradokn dk izHkko izk;% lHkh fodklkRed 
dk;kZsa ij ns[kk tk ldrk gS fdUrq /kkfeZd va/kfo”okl ds dkj.k tula[;k o`f) nj rhoz Fkk ysfdu 
gky ds o’kksZa esa bl dsUnz”kkflr izns”k dh tula[;k o`f) nj rFkkdfFkr fcek: (BIMARU) jkT;ksa ls 
de gks pqdh gSA fetksje ,d tutkfr ckgqY; jkT; gS] tgk¡ lk{kjrk izfr”kr mPp jgh gS] fdUrq 
bldk izHkko tula[;k o`f) nj ds fu;a=.k ij ugha fn[kkbZ nsrk gS D;ksafd tutkrh; vo/kkj.kkvksa 
ds dkj.k os tula[;k fu;kstu esa :fp ugha ysrs gSaA  
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rkfydk&8

mPPkre tula[;k o`f) nj ¼25 izfr'kr ls vf/kd½

L=ksr& ”kks/k ys[kd }kjk ewy vkdM+ksa dks ifj’d`r fd;k x;k gSA

mijksDr rkfydk ds vuqlkj ns”k ds rhu jkT;ksa ,oa rhu dsUnz “kkflr izns”kksa esa tula[;k o`f) nj 
¼25 izfr”kr ls vf/kd½ gSA ikf.Mpsjh] neu&nho o nknj&uxj gosyh dsUnz “kkflr izns”kksa dk 
uxjh; Lo#Ik buesa vf/kd tula[;k o`f) dk ewy dkj.k gSA buesa fiNys n”kdksa esa Hkh tula[;k 
o`f)nj vU; jkT; @dsUnz “kkflr izns”kksa dh vis{kk vf/kd jgh gS] D;ksafd bu izns”kksa esas lEiw.kZ Hkkjr 
ls xzkeh.k tula[;k dk yxkrkj LFkkukUrj.k gks jgk gSA bu izns”kksa dh lEiw.kZ O;oLFkk dsUnz 
vk/kkfjr gS] blfy, bu izns”kksa esa e/;e fodkl nj ds lkFk gh izfr O;fDr vk; dk Lrj ,oa lk{kjrk 
dk izfr”kr Hkh lkekU; jgk gSA fcgkj dh fLFkfr vU; jkT;ksa dh vis{kk fHkUUk gSA fcgkj esa tula[;k 
o`f) nj mPPk gSA blh ds lkFk fodkl nj Hkh mPPk gSSA ;s ,d nwljs ds fojks/kh dkjd gSaA ysfdu 
fcgkj esa fodkl nj ¼izfr”kr½ vf/kd gksus ds ckotwn vk; esa Lkarks’ktud o`f) ¼okLrfod½ ugha gSA 
vr% ;g ifjfLFkfr tula[;k o`f) ij fu;a=.k dk;e ugha djrk gSA v:.kkpy izns”k vkSj es?kky; 
esa ioZrh; ifjfLFkfr;k¡ mPPk tula[;k o`f) dk ewy dkj.k gSA ;gk¡ tUe nj Hkh vf/kd gSA

Hkkjr esa leku tula[;k o`f) nj gsrq izHkkoh dne

ns'k esa tula[;k o`f) nj dks de djus gsrq çeq[k #i ls nks lq>ko gaSA izFke lq>ko ;g gS fd 
vizR;{k fu;a=.k dkjdksa dks jk’Vªh; Lrj ij dkf;Zd izkFkfedrk nh tk;A blds vUrxZr efgykvksa 
dks f”k{kk ,oa jkstxkj ds volj esa i;kZIr o`f) vko”;d gSA fookg dh oÙkZeku vk;q esa Hkh o`f) dh 
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tk ldrh gSA efgykvksa ds fy, 18 ls c<+kdj 20 rFkk iq:’kksa ds fy, 21 ls 23 dh tk ldrh gSA 
blls rhoz iztuu~ vk;q dky ¼age period½ ls cpk tk ldrk gSA f}rh;d ,oa r`rh;d {ks= ds 
jkstxkj esa Hkh Hkkjh o`f) dh vko”;drk gSA lqjf{kr ekÙk`Ro Hkh efgykvksa esa vf/kd cPPks dh :fp esa 
deh yk;sxhA iq:’k cPPks dh pkg ds cnys lekt esa ;g vo/kkj.kk fodflr djuh gksxh fd yM+dk 
gks ;k yM+dh] lcdh dkf;Zd {kerk vkSj xq.koÙkk ,d gSA mijksDr vizR;{k dkj.k Lor% NksVs ifjokj 
ds izfr vkd’kZ.k mRiUUk djus esa l{ke gksxkA

ns'k esa tula[;k o`f) nj dks ,d leku djus gsrq nwljk lq>ko dkuwu gksuk pkfg,A ;g lR; gS fd 
gekjk ns'k /keZfujis{k gSA ;gk¡ /kkfeZd Lora=rk,a gSa] fdUrq bldk rkRi;Z ;g ugha gksuk pkfg, fd /keZ 
dh vkM+ esa vki ns'k dh ToyUr leL;kvksa ls eq¡g eksM+ ysaA blfy, ns'k ds lHkh jkT;ksa dks tula[;k 
fu;a=.k gsrq vius loksZPp lk{kj jkT; dsjy ds leku oqesu dksM foy 2011ß dk çk#i rS;kj dj 
dkuwuu viukuk pkfg,A çeksn HkkxZo ds vuqlkj mä elkSns esa çko/kku gS fd fdlh ukxfjd dks 
/keZ] tkfr] {ks= vkSj Hkk"kk ds vk/kkj ij ifjokj fu;kstu ls cpus dh lqfo/kk ugha gksxhA lkFk gh xHkZ 
fujks/kd leLr lqfo/kk,a ljdkj fu%'kqYd miyC/k djk;sxhA ;fn ns'k ds lHkh jkT;@dsUæ 'kkflr 
çns'kksa esa tula[;k fu;a=.k ls lEcfU/kr /keZ] tkfr vkSj {ks= fujis{k dkuwu çpyu esa vkrk gS rc 
ns'k esa vf/kd çHkkodkjh #i esa tula[;k o`f) nj fu;af=r gks ik;sxhA

Hkkjr esa vc tula[;k dh vf/kd o`f) nj ds fy, {ks=h; fodkl dk vHkko dkj.k Lo:i ugha jg 
x;kA og le; rc Fkk tc yxHkx liw.kZa Hkkjr xk¡oksa esa clrk FkkA vkt dk Hkkjr uxjh; Lo:i 
/kkj.k djrk tk jgk gSA Hkkjr ds vf/kdka'k xk¡o fodkl dh fdj.kksa ls tqM+ pqds gSaA iapk;rh jkt us 
xzkeh.k efgykvksa ds liuksa dks ia[k yxk fn;s gS] nwjlapkj] nwjHkk"k] dEI;wVj vkfn dh nqfu;k us 
xzkeh.k Hkkjr ds tuthou dks uxjh; lqfo/kk,a çnku dj nh gSa] fdUrq fuorZeku n'kd ds vfUre 
pj.k esa vUrjkZ"Vªh; Lrj ij QSyh gqbZ dksfoM &19 chekjh us vusd jk"Vªksa esa tula[;k o`f) ds 
ifj–'; dks vusd vk/kkjksa ij çHkkfor dj fn;k gS] Hkkjr blls vNwrk ugha gS] foxr rhu o"kksaZ esa 
f'k{kk v‚uykbu gksus ls cPpksa ds 'kSf{kd Lrj esa fxjkoV Hkh ns[kh x;h gSA cPps Ldwyksa esa gksus okyh 
f'k{k.ksÙkj xfrfof/k;ksa dks yxHkx Hkwy pqds gSA Hkkjr esa ldy ?kjsyw mRikn ,oa çfr O;fä vk; esa 
vR;kf/kd ifjoZru vk x;k gS] çR;sd jkT; esa fodkl nj igys dh vis{kk vf/kd gksuk LokHkkfod gSA 
ns'k esa laHkkfor tux.kuk ds vkadM+s çdkf'kr gksus ij iqu% tux.kuk ifj–'; ij mijksä dkjdksa 
dk rqyukRed v/;;u fd;k tk ldrk gSA

fu"d"kZ

Hkkjr vusd çdkj dh fofHkUurkvksa dk ns'k gSA ;gk¡ jkT;ksa ds {ks=Qy ,oa mudh tula[;k vkdkj 
,oa o`f) nj esa Hkh vUrj gSA fiNys n'kd esa ukxkyS.M ,oa dsjy tSls jkT;ksa esa tula[;k o`f) nj 5 
çfr'kr ls de jgh] ogha fcgkj] es?kky;] v#.kkpy çns'k tSls jkT;ksa esa ;g o`f) nj 25 çfr'kr ls 
vf/kd jghA Hkkjr ds izk;% lHkh jkT;ksa ds fodkl Lrj esa igys dh vis{kk o`f) gqbZ gSA blfy, 
lk{kjrk çfr'kr ,oa çfr O;fä vk; esa Hkh ldkjkRed o`f) gks jgh gSA blh dk çfrQy gS fd Hkkjr 
esa Hkys gh tula[;k c<+ jgh gS] fdUrq o`f) nj esa fxjkoV vk jgh gSA tula[;k o`f) nj dks leku 
Lrj ij ykus ds fy, ns'k ds lHkh jkT;@dsUæ 'kkflr çns'kksa dks dsjy ds leku ¼oqesu dksM 



foy&2011½ dks ykxw djuk gksxkA jk"Vª fgr esa gesa /keZ] tkfr vkSj {ks= jfgr dkuwu dks viukuk 
gksxkA rHkh le`) jk"Vª dh dYiuk lkdkj gks ik;sxhA ;g vfr vko”;d gS fd oÙkZeku o`gn~ dkf;Zd 
,oa laHkkfor dkf;Zd tula[;k dks dq”ky cukdj laLkk/ku dk Lo:i iznku djsaA

Hkkjr fo”o dk igyk jk’Vª Fkk tgk¡ 1948 bZñ esa gh ifjokj fu;kstu dks jk’Vªh; dk;ZØe dk ntkZ 
fn;k x;k gSA 1977 bZñ esa izFke vUrjk’Vªh; tula[;k lEesyu dk vk;kstu ;w-,u-vks- }kjk cqMkisLV 
esa fd;k x;k FkkA Hkkjr mu ns”kksa esa Fkk ftUgksaus tula[;k fu;a=.k dk tcjnLr leFkZu fd;k FkkA 
;|fi Hkkjr esa phu dh Hkkafr ,d cPPks dh vfuok;Zrk lEca/kh dkuwu ugha cuk;s x;s ysfdu LoSfPNd 
dkuwu vkSj lk{kjrk ls mRiUUk Lofoosd ds dkj.k Hkkjr 2001 bZñ rd djhc 13 djksM+ vfrfjDr 
tula[;k o`f) dks jksdus esa lQy jgkA

Hkkjr ljdkj dh jk"Vªh; tula[;k uhfr ds rgr ns'k esa lu~ 2045 rd tula[;k o`f) dks fLFkj 
djus dh ;kstuk gS] fdUrq lu~ 2011 dh tux.kuk ds vk/kkj ij ns'k esa n”kdh; tula[;k o`f) nj 6 
jkT;ksa esa 25 çfr'kr ls vf/kd] 8 jkT;ksa esa 20&25 çfr'kr o 9 jkT;ksa esa 15&20 çfr'kr jgh gS] 
vFkkZr Hkkjr esa tula[;k fu;a=.k lacU/kh leLr dk;ZØeksa dk lapkyu gksus ij Hkh Hkkjr ds lokZf/kd 
23 jkT;@dsUæ 'kkflr çns'kksa esa tula[;k o`f) nj 15 çfr'kr ls vf/kd jghA bl vk/kkj ij Hkkjr 
ljdkj dh lu~ 2045 rd tula[;k o`f) dks fLFkj djus dh uhfr lQy gks ik;sxh] ,slk laHko ugha 
izrhr gksrk gSA ns'k esa xr rhu n'kdksa ds tula[;k vkadM+ksa ls Li"V gS fd ns'k ds 23 jkT;@dsUæ 
'kkflr çns'kksa dh tula[;k o`f) nj esa yxkrkj fxjkoV vk jgh gS] tcfd 'ks"k 12 jkT;ksa dh 
tula[;k o`f) nj esa vfLFkjrk vf/kd gSA foxr tux.kuk vkadM+ksa ds vk/kkj ij ns'k ds 35 
jkT;@dsUæ 'kkflr çns'kksa esa ls 32 jkT; @ dsUæ 'kkflr çns'kksa dh tula[;k o`f++) nj esa fxjkoV 
vkbZ gS] tcfd “ks’k rhu jkT;ksa ¼NÙkhlx<] rfeyukMq ,oa ikf.Mpsjh½ dh tula[;k o`f) nj esa iwoZ 
n”kd dh vis{kk vf/kd o`f) jgh gSA Hkkjr esa tula[;k dh n`f’V ls mÙkj izns”k lcls cM+k jkT; gS 
vkSj foxr n”kd esa Hkh bl jkT; esa lcls vf/kd tula[;k ¼198436415½ Fkh vkSj ;qok oxZ esa vf/kd 
tula[;k gksus ds dkj.k tula[;k o`f) nj Hkh vf/kd FkhA dqy feykdj NksVs ifjokj ds izfr 
tkx:drk] lk{kjrk esa o`f)] efgykvksa ds fy, jkstxkj voljksa esa o`f) tSls dkjdksa ds vk/kkj ij 
ekuk tk ldrk gS fd Hkkjr 2045 rd fLFkj tula[;k ds y{; dks izkIr dj ldrk gSA

lanHkZ lwph 
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The author of the book ‘Tourism in Bihar’ has done a commendable work by giving a 
systematic account of the growth, spatial pattern, richness and emerging challenges before the 
tourism in Bihar. Modern tourism has emerged as an industry and it provides job directly and 
indirectly to a large size of working population in Bihar. In fact, present Bihar is endowed with 
four important resources. They are land, water, population and tourism. Tourism of Bihar 
needs effective attention. Once it is properly developed on the principles of eco-tourism, geo 
tourism and sustainable tourism, it may bring Bihar on global connectivity map and may be 
pivotal in the socio- economic transformation of the state.

The book is divided into eleven chapters. Chapter one is on the definition, typology, history and 
importance of tourism in general. Chapter two gives an account of tourism in India, While 
chapter three is on tourism in Bihar. In fact, this chapter is synanomous to the title of the book. 
Early two chapters are conceptual and general. The author’s only contribution is to present the 
prevailing facts in order to give a sequential linkage with the global and Indian tourism. 
Chapter  three to ten are on different types of tourism in Bihar. Although no internationally 
standarised classification scheme is used, the author herself has developed a scheme of 
classification which seems justifiable and impressive. Bihar has been rich in religious and 
heritage sites. There are large number of such sites which have potential to attract global 
tourists. considering significance. The author has written two chapters on religious and 
heritage sites separately. The scholar has further covered eco-tourism, natural sites, Water sites 
and even rural sites having potential significance in the toursim economy of Bihar. Astro-
tourism has also been taken into account. However, sites like Khagaul, Taregana and Taregana 
Top are not internationally recognised centers of astronomical significance due to lack of 
adequate evidences. 

Simply on the basis of nomenclature, there may not be possible to attract tourists on large scale. 
Chapter eleven and chapter three are identical so far as the title of the chapters are concerned. 
Chapter eleven adds a term ‘An overview’. Its contents however, hardly gives an overview. It 
would have been better to give a chapter on problems, prospects and suggestions for the 

BOOK -REVIEW

Title of the Book  : Tourism in Bihar

Name of the Author : Arti Kumari
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No. of Pages   : 256

Publisher   : Rajesh Publication

    New Delhi - 110002
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Price   : Rs. 800/-
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Rash Bihari Pd. Singh
Professor of Geography (Retd.)

development of tourism in Bihar. Chapter three also would have been more enriched by 
providing a classification of tourist centres of Bihar into centres of global, national, regional 
and local importance. There are also some factual errors. There is a photograph of Mandhar 
Parvat in Page 226 mentioning its location in Jammui district while this Parvat (Hill) is situated 
in Banka district. Glossary of words is the collection of such words which are not in common 
use and may also be local nomenclature. If the author uses such types of nomenclature/words 
then the glossary is needed to facilitate the global readers. Here, the author has presented 
abbreviation instead of uncommon/local words under the heading of glossary of words. In fact, 
the author would have created two separate pages giving respectively to glossary of words and 
abbreviations.

However, the young and promising author (Dr. Arti Kumari) has done hard work in presenting 
this book before us. She herself has written that this is her maidan effort. I am sure that she will 
bring necessary changes in the next edition of the book. The book is readable and very 
informative on the tourism of Bihar. The author of the book definitely commands our 
appreciation and good wishes.
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rdHon'ble Chief Guest and Guest of Honour of today's inaugural session of 23  Annual 
Conference cum National Seminar, Chief Patron, Patron, President, Past Presidents, President 
Elect of the AGBJ, Convener, Other dignitaries on the dais, Fellow delegates, Life Members of 
the Association, Invited Guests, Students, Media Persons, Ladies and Gentlemen.

I am standing before you to present my first General Secretary report of the overall activities of 
the association. It is a matter of great privilege and honour for me to present this report on the 

rdoccasion of the 23  Annual Conference cum National Seminar under the auspices of the 
Association of Geographers, Bihar and Jharkhand, which is being attended by a large number 
of distinguished scholars and researchers, not only from different parts of the states of Bihar 
and Jharkhand but also from other Indian states and again not only from geography fraternity 
but also from several other branches of knowledge.

Friends! Our association has now become more than twenty years old. During these years, the 
Association has strengthened, united and organised the geographers of Bihar and Jharkhand. 
The association itself has been strengthened in respct of life members, financial position and 
infrastructure facilities. These have been possible due to the active participation by the P.G. 
Departments and College Departments of Geography of different Universities to give an active 
support in the functioning of the association. These activities helped in increasing the number 
of life members to 1258. There has been an increase of about 100 life members in less than one 
year. There has also been an increase in the number of institutional members and annual 
members.

I am happy to inform the AGBJ family that our financial position is also considerably sound. 
This year also the statement of account of the Association has been certified by the Chartered 
Accountant and the treasurer will present the balance sheet in the General Body Meeting. Our 

stfixed deposit is Rs. 12,83,205/- till 31  March 2022.

The infrastructural facilities of the Association has also improved much during the last few 
years. Website has been launched and email address created. We are communicating well with 
such a large number of members through the website of the association launched in 2016. All 
relevant informations are now available on the website and one can click www.agbj.in for 
getting any information. Besides that, you may interact with the association office bearers 
through the email- agbj2003@gmail.com and Whatsapp social media. The PAN Card of the 
association has been made in 2019 to facilitate fixed deposit account.

It is my pleasure to inform you that Prof. D.P. Singh, our past President has launched an 
academic programme under the name of 'Founders and Makers of Modern Geography in 

On the Auspicious Occasion of the XXIII Annual Conference and 
National Seminar

of
The Association of Geographers, Bihar and Jharkhand

October 15-16, 2022
S.B. College, Ara (VKS University), Bihar (India)
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India'. It is an online lecture series whose 28 episodes are completed recently. This programme 
has received tremendous response across the country.

Bihar geography has also achieved a destination where State Government funded for the 
establishment of Centre for Geographical Studies in the Aryabhatt Knowledge University, 
Patna. This centre also organised a lecture series during the Corona period and that has already 
been published as a book named 'Contemporary Inquiry in Geography'.

The centre has also entered into an international collaboration with the University of 
Wolverhampton, United Kingdom. The Centre has launched Ph.D. programme and is in the 
process of launching MA/MSc in Remote Sensing and GIS. It is also recognised as a Training 
and Counselling Centre for the students of Amanat course, launched by BBOSE, Patna.

There is also a good news for geography fellows that BBOSE (Bihar Board of Open Schooling 
and Examination) has launched a Programme for the Amanat/ Amin certificate. Its certified 
geographers will get immense job opportunities. Prof. R.B.P Singh Patron of the Association is 
appointed as the Advisor to the BBOSE for this programme. Prof. Singh is also appointed as a 
member of the Governing Body of BBOSE.

Prof. R.B.P. Singh is nominated by the Ministry of Education, Govt. of India as a member of a 
committee for co-operation to UNESCO on Social Sciences. He is also appointed as a 
chairman, Advisory Committee to Shri Krishna Science Centre, Patna by the Ministry of 
Culture, Govt. of India. Dr. Singh is also nominated as a member of the Governing Bodies of 
Shri Gopal Narayan Singh University, Sasaram and Mahavir Arogya Sansthan, Patna.

Various Departments of Geography of the Universities of Bihar and Jharkhand are promoting 
the subjects by organising Seminars, extra mural lectures, workshop and other academic 
activities throughout the years. Department of Geography, Patna University organized a 
special lecture on 'Spatial Science Demystifying Research' delivered by Dr. Rajiv Thakur, 
Associate Professor of Geography, Missouri State University, USA. Department of 
Geography, College of Commerce, Arts and Sciene, Patna, a constituent unit of Patliputra 
University became the first GIS and Remote Sensing Centre among all Colleges of Bihar. The 
Department of Geography L.N. Mithila University, Darbhanga has successfully organized 
various IIRS-ISRO outreach Programme during 2021-22 and become the first University in 
the state of Bihar to initiate IIRS-ISRO outreach programme. Dr. Gaurav Sikka was co-
investigator on cross country international survey project funded by Norweigian University of 
Science and Technology, Trondheim, Norway. Dr. Ram Pravesh Yadav, H.o.D. of Geography, 
BRA Bihar University, Muzaffarpur was awarded Dr. Sarwapalli Radha Krishnan National 
Teacher's Award on Teachers Day, 2022 by Didiji Foundation, Patna. Dr. Pintu Kumar, 
Assistant Professor, Department of Geography, Magadh University, Bodh-Gaya convened the 
online National Seminar in association with Prof. Rob Linrothe, Northwestern University 
USA. Post-graduate Department of Geography, B.N. Mandal University, Madhepura has 
organized a special lecture delivered by Prof. Kameshwar Nath Singh, Vice-Chancellor of 
Central University of South Bihar, Gaya. An alumnai meet was organized in the University 
Department of Geography, Vinoba Bhave University, Hazaribag. Post-graduate teaching in 
Geography has been started in Ramchandra Chandravansi University, Bishrampur, Palamu, a 
private University in Jharkhand. Dr. Jitendra Shukla joined as Professor of Geography in 
Nilamber Pitamber University, Daltonganj now Medininagar (Palamu) and appointed as Dean 
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faculty of Social Sciences, Education and Medical. Dr. Swati Yadav and Dr. Prashant Kumar, 
Assistant Professors of Geography, T.M. Bhagalpur University have participated in an online 
course of Remote Sensing in IIRS, Dehradun.

Since our last annual conference in September 2021, geography departments of different 
universities organised several academic activities both off-line as well as on-line. Several 
guest faculties and regular teachers have also joined respective geography departments of 
Bihar and Jharkhand. We seize this occasion to congratulate them and also request them to 
associate themselvese with the Association to carry it forward and to make it an association of 
new generation geographers. I am sorry to state that due to shortage of time, achievements of 
several geographers of Bihar and Jharkhand in the fields of book writing, receiving awards, 
attending national and international seminars, getting promotion, etc. are not being presented 
here. I on behalf of the association congratulate them and wish to have a bright future.

I, as a General Secretary of the Association request all those life members who have not 
furnished their email to kindly submit the same to the office of the Association. You are also 
requested to be a regular follower of our website for any kind of information. All newly 
recruited teachers in geography are specially requested to come forward to become actively 
associated with the Association. Your association will give a new generational move to the 
Association.

At the end I once again express my sincere thanks to all of you for your kind co-operation and 
support in running the Association. I am sure that our bond to work together will promote the 
cause of geography and we shall succeed in establishing geography as an indispensable subject 
in coming years. We need to work academically on challenging issues in a systematic and 
scientific way so that stake holders in the field of planning and development may not be able to 
ignore the importance of Geography.

I hope that your two-day stay at Ara will be academically very fruitful. At the end, I owe deep 
sense of gratitude to the organizers of this Conference who have provided all kinds of facilities 
satisfactorily.

Thanking you all once again.
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1. Bhoogol Vachaspati Award, 2021

 Prof. (Dr.) Sudeepta Adhikari was awarded with Bhoogol Vachaspati Award 
rd

posthumously in 43  Indian Geography Congress, NAGI held in Department of 
Geography, Institute of Science, Banaras Hindu University, Varanasi on October 28-30, 
2021.

2. National Unity Pledge

 National Unity Pledge (Rastriya Ekta Diwas) to commemorate the birth anniversary of 
Sardar Vallabh Bhai Patel was held on 31.10.2021 in which all teachers, research scholars 
and office staff of the Geography Department took part. It was addressed by Head of the 
Department, Prof (Dr.) Anuradha Sahay, Prof (Dr.) Md. Nazim, Dr. Supriya and Miss. 
Niharika Narayan.

3. Jal-Jeevan-Hariyali Celebration

 Jal-Jeevan-Hariyali Diwas was celebrated in the department on 07.12.2021. The topic of 
discussion was “Paudhshala Shrijan”. Head of the Department Dr. Anuradha Sahay 
discussed about the importance of plants for our environment and encouraged the 
students for planting more trees. Students and teachers took part actively in the event and 
plantation was done. 

4.  Human Rights Day Celebration

 The celebration was held on 15.12.2021 at 11.00 a.m. in the Department of Geography, 
Patna University. The teachers and students took active participation and discussed 
various aspects of human rights. The major topics discussed were:  i. Minority Rights, ii. 
Rights against child abuse, iii. Human Rights in Indian Perspective iv.  Harassment of 
Women in work place. The program was very successful as it was meant to make the 
students aware of various dimensions of human rights.

5. Conservation of Environment: Sustaining People and Planet

 A lecture was held on 16.12.2021 on the topic “Conservation of Environment: Sustaining 
People and Planet”. Chief speaker was Prof. Birendra Prasad, Director, IQAC, P.U. The 
lecture was very enriching and informative. All the teachers and students actively 
participated in the lecture.

6. Induction Meet of M.A. Semester-I of batch 2021-2023

 The New Year 2022 ushered the beginning of New Semester Classes of MA Semester-I 
(2021-2023). “Welcome Address” was held in the Department for students of MA 
Geography Semester-I on 14.02.2022 at 11:00 am. It was addressed by Head of the 
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Department, Prof. (Dr.) Anuradha Sahay, Prof. (Dr.) Md. Nazim, Rahul Kumar Tiwari 
and Prity Rani. The students of MA Semester-I were acquainted with the new course 
curricular under CBCS which they have to pursue. 

7. Special Lecture by Prof. Abha Laxmi Singh

 A special lecture on “An Analysis of Urban Rural Relations and Environmental Issues” 
was held on 26.04.2022 in the Seminar Hall of the Department. The speaker was Prof. 
Abha Laxmi Singh, Professor and former Chairperson, Department of Geography, 
A.M.U., Aligarh. She discussed about the relationship between urban and rural areas and 
the issues related to environment. The lecture was very enriching and informative. 

8. Poster Making Competition

 A Poster Making Competition was held in the Department of Geography, P.U. on 
25.05.2022. The students actively participated in the competition by exhibiting posters 
related to the Environment. 

9.  World Environment Day Celebration

 World Environment Day was celebrated in the Department of Geography, Patna 
thUniversity on 5  June 2022. The Head, Department of Geography Dr. Anuradha Sahay, 

Prof. (Dr.) Md. Nazim, Dr. Manoj Kumar Sinha and research scholars, students and non-
teaching staff took active participation in tree plantaion drive on this occasion . Saplings 
of rare and medicinal herbal plants were also planted.

10.  Appointment and Joining of Assistant Professor (Guest Faculties)

 Patna University appointed Guest Faculty in the month of July, 2022. Four Guest 
Faculties joined in the P. G. Department of Geography- Dr. Uday Kumar, Dr. Vivek 
Kumar, Dr. Arti Kumari and Dr. Monika Kumari. Six Guest Faculties joined in the 
Under Graduate Department of Geography, Patna College. They are Dr. Munna Manish 
Kumar, Dr. Nirupma Surabhi Lakra, Dr. Bhubneshwar Kumar Mandal, Dr. Ashok 
Sahani, Dr. Babita Sharma and  Dr. Vikash Mahto. Four Guest Faculties  joined in 
B.N.College are Dr. Abid Ali Akhtar, Dr. Ram Naresh Prasad, Dr. Pramod Kumar 
Pandey and Dr. Babita Kumari. 

11. Dr. Uday Kumar Published an article in an International Peer Reviewed (Referred) 
Journal ‘JOURNAL OF ACADEMIC RESEARCH’ Vol. 12, Dec. 2021, EISSN: 2395-
1311 entitled “Geography in the changing India of Higher Education: Opportunities and 
Challenges”.

12.  Induction Meet (B.A. Semester-I, CBCS)
st

 An Induction meet of B.A. Semester-I was held in the Department of Geography on 1  
September 2022. Welcome address was given by Prof. Anuradha Sahay and Prof. Md. 
Nazim. Dr. Manoj Kumar Sinha, Guest Faculties and Research Scholars. Prof. Md. 
Nazim made the students aware of CBCS rules and regulations and discussed the new 

st
syllabus as it was 1  introduced in Bihar.
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1. L.N. Mithila University, Darbhanga has estabilished a new advance laboratory for the 
students of geography for G.I.S. & Remote sensing.

2. An excursion tour was organised by the University department of Geography for partial 
rdfulfillment of syllabus of III  Semester. Students in the year 2022 under the leadership of 

Dr. Anurajan as well as Dr. Rashmi Shikha for one day at Rajgir.

3. Dr. Rashmi Shikha, Asst. Professor of Geography, K.S. College has been transferred to 
University, Dept. of Geography, L.N.M.U. Darbhanga in the month of Sept. 2022.

5. A team of Geography students participated three days work show organished by 
meteorological department of Bihar at Patna under leadership of Dr. Manu Raj Sharma & 
Sonu Kumar.

L.N. MITHILA UNIVERSITY, DARBHANGA

B.R.A. BIHAR UNIVERSITY, MUZAFFARPUR

1. Dr. Ram Pravesh Yadav, the Head of the University P.G. Department of Geography, 
B.R.A. Bihar University, Muzaffarpur was awarded Dr.Sarwapalli Radha Krishnan 
National Teachers Award on 05.09.2022 by DidiJi Foundation. 

2. Dr. Ram PraveshYadav, the Head, completed his tenure as a member of Syndicate, and 
Senate of the BRA Bihar University, Muzaffarpur in the month of July and September, 
2022 respectively.

3. Three Guest Faculty joined in the University Department of Geography- Dr. Alpna Jyoti 
(July, 2021), Dr. Neelambari Gupta (Aug., 2021) and Dr. Rajeshwar Rai (Sept. 2021).

4. Dr.Alpna Jyoti published her book on Geomorphology entitled “Quantitative 
Geomorphology”

5. Dr. Ram PraveshYadav, Head, University Department of Geography, BRABU, 
Muzaffarpur delivered his speech on the topic 'Earth Day'  in the RDS College, 
Muzzaffarpur on 22ndApril, 2022. Simultaneously, on the same day, he also delivered his 
lecture as the chief speaker at the local Langat Singh College on the topic 'Earth Day'. 

6. In the national webinar on the focal theme “Only One Earth” on the eve of World 
th

Environment Day held on 5 May, 2022 organized by 'The Institution of Engineers 
(India), Muzaffarpur Local Centre, Dr. Ram PraveshYadav delivered his lecture as the 
'Chief Guest' and was felicitated with the 'Certificate of Appreciation'.

7. Lecture in Integrated Social Science Refresher Course, organized by HRDC:  Dr. 
Ram Pravesh Yadav delivered his lecture on the topic “Holistic Model of 
Development: An Emerging Concept' in the integrated Refresher Course of Social 
Science. He also delivered his second lecture in the Orientation Course organised by 
HRDC, Muzaffarpur.
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The Centre for Geographical Studies conducted various types of academic activities during the 

period of October 2021 to September 2022. Some important activities were as follows:

1. XVI DGSI International Online Conference was held at the Centre on September 10-12, 

2021. Altogether 558 participants were registered. Participants were from 27 States and 4 

union territories. This was the first International Conference hosted by the Centre.

2. The Centre launched Ph.D. programme and in the first admission test 8 students were 

declared qualified for admission in this programme.

3. As many as three extra-mural lectures were organised in the centre. They were delivered 

by Prof. Abha Lakshmi Singh of Aligarh Muslim University on ‘Geological Research and 

Use of Methodology’; Dr. Pradhan Parthsarthi of South Bihar Central University on 

‘Climate Change over the Eastern Gangetic Plain of India’, and by Akhouri Bishwapriya, 

Director of Geological survey of India, Patna on ‘Ground Water Scenario of Patna 

District, Bihar’.

4. Post Graduate (M.A./M.Sc.) Programme in Geography has been started for the session 

2022-2024 under choice based credit system (CBCS).

5. The Centre has now launched its website (cgspatna.ac.in) Facebook Account, Twitter 

Account and E-mail address.

6. The Centre organised one day programme on April 2, 2022 as ‘Austism Awareness Day’ 

in Collaborate with Utkarsh Seva Sansthan.

7. World Earth Day, 2022 was celebrated on 22.4.2022. The Centre organised plantation of 

22 Neem trees and 11 Arjuna trees on this occasion. A discussion was also organised on 

“Ecological Processes Involved in the Soil System and Relationship with Human Being”.

8. The Centre organised 5 days workship on “Geospatial Analytics and Post Covid-19 

Urban Developemnt for early career researchers under urban studies foundation. It was 

organised in collaboration with the University of Wolverhampton, U.K. The workshop 

dates were Sept. 17 to Sept. 21, 2022.

9. One day seminar was organised on May 9, 2022 on the eve of National Technology date. 

The Centre also organised National Technology Day on 11.05.2022.

CENTRE FOR GEOGRAPHICAL STUDIES

(ARYABHATTA KNOWLEDGE UNIVERSITY, PATNA)
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 (October, 2021 to September, 2022)

Patna University

Sl.
No

Name of Scholar Titles of Thesis Name of Supervisor 

Rahul Kumar Tiwari
Trends and Patterns of Urbanization in Rohtas 
District (1981-2011): A Geographical Study

Prof. Ravi Kiran 
Sharma

Shanti Bhushan 
Kumari

Levels of Human Resource Development 
Associated Problems and Prospects in Kaimur 
District: A Geographical Study

Prof. R.B.P. Singh 

Manish Kumar The Status of Agriculture in Saharsa District: A 
Geographical Study

 

Neeta Kumari Jha
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संदभ�

 

म�

 

भ�मू -

 

उपयोग क�

ग�तशीलता: एक भौगो�लक �व�लेषण

 

Sunil Kumar Saw
झारखंड

 

के

 

�ग�रडीह

 

िजला

 

म�

 

खनन

 

��याओं का

पया�वरण पर �भाव: एक भौगो�लक �व�लेषण

(1991-2011)

 

Jay Shankar Kumar 
Singh  
 �बहार

 
के
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िजला

 
म�

 
जनसं�या

 
व��धृ का

भ�मू
 

उपयोग
 

एवं
  

�ा�प
 

पर
 

�भाव : एक

भौगो�लक �व�लेषण  (1981-2011)

Preeti Priya
 Role of Mukhyamantri Balika Cycle Yojna and 

Poshak Yojna on the educational development 
of girls in Purba Champaran District of Bihar: 

A Geographical Analysis

 
Rita Kumari

कैमरू िजला

 

म�

 

म�हला

 

सा�रता

 

का

 

बदलता

 

�व�प

(1981-2011) :

 

एक

 

भौगो�लक

 

अ�ययन)

 

1.

2.

3.

8.

9.

10.

4.

11.

5. Ritesh Kumar

 

Spatial Pattern of Informal Economic Activities 
in Patna Municipal Corporation: A 

Geographical Study

6. Chandan Kumar

 

Integrated Area Development Programme:A 
Case Study of Hulasganj and Ghosi Anchals, 

District Jehanabad, Bihar

7. Rakesh Kumar 
Singh

Spatial Pattern of Agro-Based Industries and Its 
Role in Rural Development: A Case Study of 

Bhojpur District, Bihar

Prof. Md. Nazim 

Prof. M.M.P. Sinha 
 

Prof. Anuradha Sahay 

 
 Prof. Anuradha Sahay 

Dr. M. K. Sinha

 

Prof. Anuradha Sahay 

Prof. Anuradha Sahay 

Dr. Debjani Sarkar 
Ghose 

Prof. Anuradha Sahay 

क�षृ

Ph. D. Degree Awarded
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Ranchi University

Sl. 
No

Name of Scholar Titles of Thesis Name of Supervisor 

1. Raj Kamal Tiwari

Arpana Premi

Lina Oraon
2.

3.

4.

5.

14.

16.

8.

19.

10.

11.

Gawritti Mariyam

Ekka

Mithilesh Ranjan

Karri Tarkeshwar

Rao

Sujata Kumari

Dinesh Kumar 

Murmu

Holy Archana

Kachhap

Sushma Soren

Sweta Mahto

Jyoti Kumari

Priyanka Singh

Anjali Sinha

Moushami

Changing Pattern of Agriculture in Jharkhand :

A Geographical Analyis
Dr. Lal G.S.N. Shahdeo

Problems and Prospects of Regional Development

in Kolhan Division Jharkhand
Dr. Jayshree Shahdeo

Problems and Prospects of Agricultural Landuse 

in Panch Pargana Plain-Jharkhand
Dr. Jayshree Shahdeo

Integrated watershed management of Swarnrekha

River Basin, Jharkhand

Spatio-temporal Variation of Urbanization in

North Coastal Region Andhara Pradesh
Dr. G.K. Singh 

Dr. Jayshree Shahdeo

>kj[kaM ds n”ky{kh; uxj% tula[;k Hkwxksy esa 
,d v/;;uA

Pratibha Singh

Madhumita 

Kumari

Tabassum 

Indra Bhushan 

Pandey

nso?kj ftyk esa laFkky tutkfr;ksa ij uxjhdj.k
dk izHkko

Dr. Ram Kumar Tiwari

“Socio-Economic Development of Urban Tribal

Population in Jharkhand : A Comparable Study of

Ranchi and Jamshedpur City, 1981-2011

Dr. Abhay Krishna Singh

[kw¡Vh ftyk dh tutkfr; leL;k,¡ rFkk fu;kstu % 
,d HkkSxksfyd v/;;uA 

vksjek¡>h iz[kaM ds Hkwfe dk ewY;kdau % d`f’k ds fodkl
esa bldk vuqiz;ksx& ,d HkkSxksfyd v/;;uA

12.

13.

6.

15.

9.

jk¡ph egkuxj dh tula[;k ds cnyrs izfr:i & ,d
HkkSxksfyd v/;;uA

>kj[kaM esa d`f’k xR;kRedrk % ,d HkkSxksfyd v/;;uA

Dr. Ram Kumar Tiwari

Dr. Shiv Kumar

Dr. Ram Kumar Tiwari

Dr. Gyanendra Kumar
Singh

Dr. Ram Kumar Tiwari

Environmental Impact of Coal Mining in North

Karanpura Coalfield Project (NKP) Area : Jharkhand

if”peh flagHkwfe ftyk esa d`f’k mi;ksx dh leL;k,¡]
 laHkkouk,¡ ,oa fodkl dh n”kkA

Dr. Jayshree Shadeo

Dr. Jitendra Sukhla

17.

Functions of Urban Fringe of Ranchi City

dSewj ftyk esa d`f’k Hkwfe mi;ksx dh leL;k,¡ ,oa lek/kku Dr. Jayshree Shahdeo

Dr. Shiv Kumar

Dr. (Mrs.) Anita Sinhajk¡ph ftyk esa tula[;k % ,d HkkSxksfyd v/;;uA

18.
jk¡ph uxjh; {ks= dh orZeku tula[;k ,oa vkfnoklh; 
leL;k,¡A

Dr. Gyanendra Kumar 
Singh

Rajshree Das7.
Urbanization and its Temporal Pressure Land

Resources (A case study of Ranchi City)
Dr. Rajeev Ranjan 
Srivastava
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B.R.A. Bihar University, Muzaffarpur

Sl. 
No

Name of Scholar Titles of Thesis Name of Supervisor

दि�ण छोटानागपर �मंडल म� िबरहोर  आिदम जनजाित के ु
सामािजक, आिथ�क एव ंसां�कितक जीवन शैली क� व��मान दशा ृ
एव ंभिव�य क� िदशा : एक भौगोिलक अ�ययन 

 10.

 

Ida Ella Seema 
Karketta

 

: 

 

Dr. Rupa Kumari  

 

 
2.

 

Shirin Hayat

 

Integrated Area Development of Vaishali 

District : A Geographical Analysis. 
 

Dr. Ram Pravesh Yadav 

 
3.

 

Sushil Kumar Singh

 

Spatio - Temporal Analysis of Population  

Dynamics in Vaishali District : A Geographical 

 

Prof. (Dr.) Surendra 

Prasad 

Study 

4.

 

Rajan Kumar 

 

A Geographical Study of Population 

Dynamics in Sitamarhi District.
 

Dr. Ram Naresh Sharan 

 
5.
 

Ram Ekbal Singh

 

Migration of Population and its Impact on 

Socio - Economic Conditions : A Case Study 
 

of Saran District.  

Dr. Ram Naresh Sharan 

6.
 

Soni Kumari 
 

A Geographical Analysis of Terrain 

Evaluation for the Development of 

Muzaffarpur District.
 

Dr. Ram Pravesh Yadav, 

 

11.
 

Ambrish Kumar 
 

:  
Dr. Pramod Kumar 

 

चपंारण �े� म� अनसिचत जाित का आिथ�क ि�याकलाप : ु ू

एक भौगोिलक िव�ेषण 

1.
 

Manoj Kumar

 

A Study of Water Resource Appraisal, 

Utilization Management and Planning of 

Paschim Champaran District.

 

Dr. Vijay Kumar Verma, 

7.
 

Sunil Kumar
Urban Development: A Case Study of 

Sitamarhi District.  

Dr. Pramod Kumar, 

8.

 

Smt. Priyanka 
Kumari

 

Geographical Study of Population 

Dynamics in Khagaria District.

 

Dr. Umashankar Singh, 

9. Sushil Kumar Singh

  

A Geographical Study of Problems and 

Prospects of Urbanization in Samastipur 

District of Bihar.

 

Dr. K.L. Manjhi, 
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