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1t is a matter of pleasure that the “Uttar Pradesh Geographical Journal” published by Brahmavarta
Geographical Society of India, Kanpur has completed 25 years of its academic Journey. Over the
past more than quarter of a century, the society has successfully brought about this publication in
timely and uninterrupted Manner.
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academic quality.
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integration in this back ground, the publication has made its contribution to national development.

The Vidya Bharti Uccha Shiksha Sansthan congratulates the Chief Editor on bringing about
this special silver jubilee volume of the journal and wishes that it will maintain its legacy of high
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Message

It gives me immense pleasure to know that the Brahmavarta Geographical Society of
India, Kanpur is going to publish its Silver Jubilee Volume of the “Uttar Pradesh Geographical
Jourmal.” This is a proud moment for the citizen of Kanpur.

It is a matter of great pleasure to me that “Uttar Pradesh Geographical Journal” is being
published by the Brahmavarta Geographical Societg of India since 1996. The Journal will give
the opportunity to exchange views and new ideas in the field of Geography. It is a great effort to
orient the overall development of the students by inculcating right via of knowledge, skill and
attitude in them.

Iheartily congratulate the Societq for successful publication of the Silver Jubilee Volume
of “Uttar Pradesh Geographical Journal.”
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environment, both natural and human. The knowledge and skill which an
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SPATIO-TEMPORAL ANALYSIS OF HEALTH CARE FACILITIES
IN SITAPUR DISTRICT, U. P.

Ram Singh

ABSTRACT

Health is considered both an input and output linked with development. Main aim of this study is to analyse the
temporal and spatial availability of health care facilities because it is most important for health care of people. The study is
mostly based on secondary data. Availability of total health institutions except sub-centres varies from highest 12 in Biswan
block to lowest five in Pahla block. Availability of doctors varies from highest 19 in Biswan block to lowest nine in Gondlamau
and Parsendi blocks. When we see requirements, again Biswan block has highest shortage in all the health care facilities. It is
suggested that as per the quantitative requirements with qualitative aspects, health care facilities should be planned for the
district so that affordable, adequate and accessible health care facilities could be provided.

Keyword: Health Care Facilities, Doctor/Population Ratio, Normative Requirements, Projected Population, Health Planners.

Introduction

Health is the basic need of an individual
which ensures the progress of the nation. Itis anissue
of common concern to the humanity and social
justice, not only of doctors or hospitals. Buddha said,
“Health is the highest gain (arogyaparamlabha).
"Health of people is determined by many factors like
environment, genetics, income, education and health
care facilities. Health care facilities include hospitals,
clinics, outpatient care centers and specialized care
centers. Appropriateness, comprehensiveness,
adequacy, availability, accessibility, afford ability,
feasibility, etc. are the major components for suitable
health care facilities.

The study of availability of health facilities is
essential because only an area having adequate
facilities can provide good health services to its
people. Amongst all the components of suitable
health care facilities, availability remains primary
because the question of accessibility comes only
when services are available and so is the cost issue of
available health care facilities. In the light of World
Health Organisation (WHO) declaration in 1978, the

government of India proposed to increase the health
care facilities in the country in a phased manner to
achieve the goal of 'Health For Al by 2000 AD by
expanding the health care facilities in the country
through establishing a good network of health care
institutions. Establishment of health institutions was
planned to have a sub-centre, a primary health centre
and a community health centre on every 5000, 30,000
and 1,20,000 population in plain areas and on every
3000, 20,000 and 80,000 population in hilly, tribal and
desert areas, respectively. Distribution pattern is
important because it affects the accessibility of the
people to the health care facilities and their utilisation
by the people, though utilization also depends upon
various socio-economic factors. Density with
population shows the load on available health care
facilities. Studies (Debpriya and Mohanty, 2008 and
Shweta, 2009) across different parts of India show
that there is marked variation in availability of
healthcare facilities at different spatial scales. Akhtar
and Izhar (1986) observed that in developing
countries like India, one of the serious lapses in the
planning process has been the lack of understanding
of spatial or regional structure of health care system.

Dr. Ram Singh, Assistant Professor, Department of Geography, J. L. N. (P. G.) College, Etah, U. P.

E-mail- ramsingh10188@gmail.com, Mob.- 9450874945
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Sitapur district is a backward district of Uttar Pradesh.
Therefore, the present study has been undertaken so
that existing shortage in a backward district could be
come in light and to short out them some suggestions
could be forwarded to the policy makers for
formulating health policy for the study area.

Objectives

® To analyse the trends of growth of health care
facilities in the study area.

® To assess the spatial pattern of availability of
health care facilities in the study area.

® To assess the gap between existing and
normative requirements of health care facilities
as set by the government of India.

The Study Area

District Sitapur is a part of Lucknow division
which has a distance of 89 km from Lucknow,
headquarters of the division and capital of the state. It
is situated on Lucknow-Delhi National Highway No.
24, now renamed as 30. It is a part of the Ghaghra-
Gomati doab in central Uttar Pradesh which is a sub-
part of the Ganga plainin India.

The district lies between 27°6'N to 27°54’ N
latitude and 80°18’ E to 80°24’ E Longitude. It covers
an area of 5,743 km’. River Gomti makes the
boundary from west to south of Sitapur and Hardoi
districts. In the east, river Ghaghra separates district
Bahraich from Sitapur district. The district is adjoined
by Lakhimpur-Kheri district in the north and in the
south by Lucknow and Barabanki districts. Presently,
for administrative convenience, the district is divided
into 7 Tahsils and 19 Community Development
Blocks. The district has 11 statuary and 1 census town
and 2317 inhabited villages (2011).

Data Base and Methodology

The present study is mainly confined to the
analysis of availability of health care facilities for the
rural areas. The present study is mostly based on
secondary data collected from offices of CMO and
Homeopathic Medical Officer, district and state
census offices, district economic and statistics
officer’s office and directorate of medical and health,
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Uttar Pradesh. Data of doctors are secondary as well
as obtained from personal survey also. All the
information and collected data have been classified
and tabulated, which provided base for the
preparation of maps and diagrams for explaining the
patterns of availability of health care facilities. The
densities show the ratio between number of health
care facilities and population. Population of urban
centres except Sitapur city is included to calculate the
densities because they also utilize these health care
facilities. The densities of all the health care facilities
except doctors, by population are calculated on every
1,00,000 population but the density and normative
requirements of doctors are calculated on every
1,000 population because WHO recommended one
doctor on every 1,000 population. Data have been
tabulated and calculated through M.S. Excel and
mapping work done through Arc GIS 9.3 Software.

Results and Discussions
Growth of Health Care Facilities

Temporal study of health care facilities helps
to assess the improvement in the health of the
population by the steps taken in the past. On the basis
of that knowledge, policy makers and the
administrators can plan for the new health facilities for
the study area in the future. Health care facilities
should increase at least equal to growth of population
to maintain the existing health care conditions. If
increase in health care facilities is more than growth
of population, it shows betterment while less increase
than growth of population, shows deterioration in
existing health care conditions.

Table 01 shows growth of health care
facilities in Sitapur district from 1996 to 2016. The
district has highest number of hospitals and
dispensaries in 1996 while lowest in 2016. CHCs
have highest number in 2016 (20) and growth rate is
highest at the time of first establishment but zero in
2011. Number and growth rate of PHCs are highestin
2001, 78 and 41.8% respectively. In subsequent
years, PHCs have decreasing trend except zero
percent growth in 2011. Even after government order
in 2006 to convert 05 ayurvedic hospitals into PHCs
but not giving to allopathic department by ayurvedic
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department and up gradation from PHCs to CHCs are
the responsible causes for decreasing trend in PHCs.
Although, two PHCs increasedas urban PHCs in
2016 but total number of PHCs decreased in 2016
also. Highest number of AYUSH health centres is

found in 2011 and 2016 (80) while lowest in 1996 (67).
Number of doctors in all the health institutions is
highest in 2011 (260) while lowest in 1996 (171).
Growth rate of doctors is highest in 2011 (30.0%)
while lowestin 2016 (-8.8%).

Table 01 : Growth of Health Care Facilities in Sitapur District, 1996-2016

AYUSH
5 Hospital & Health Doctors Sub-
2 Dispensary CHCs PHCs Centres | Beds in All in All centres
No % No % No| % No % | No | % [ No | %
N 1 1 1 w 1 l\ 1 p— 1 o 1 [\ 1
O [\l v O [an) o~ [an)
oy < — <
(o) (@}
—
sl e el elRlglalTelsgls
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o ¥ 5 © el < - | Y] x| °
S [Q\]
[\
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—
S = S o S |0 < SIS
S 1 o> N
[Q\]
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— o~ o o (@\] [o)} S =]
N [\ <
S # — N ! on
[q\]
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g 1 — 1 (@]

Source: District Statistical Handbook, Sitapur, 1996, 2001, 2006, 2011 and 2016

Distribution of Health Care Facilities

Health is a fundamental human right and
responsibility of government of the country to provide
health services to all the people in equal proportion.
The pattern of availability of health care facilities plays
the crucial role because only an area having
adequate facilities can provide good health services
to its people. Distribution of health care facilities in
Sitapur district is given in table 02 and figure 01.The
district has 20 CHCs, 60 PHCs, 70 AYUSH health
centres, 968 beds, 238 doctors and 468 sub-centres
for rural areas in 2014. All of six allopathic hospitals/
dispensaries are located in urban areas, out of these

one is district hospital. Although, CHCs, PHCs and
sub-centres are rural health centres but out of total 20
CHCs, 09 are located in urban areas at block or tahsil
headquarters except Tambaur urban area where
CHC of Behta block is located. One PHC is also
located in urban area, named Paintepur. Out of total
80 AYUSH health centre, 70 are classified as rural
health centres. Out of these 70 rural AYUSH health
centres, five are located in urban areas.

At spatial level, the district has some
variations. One CHC is existed in every block except
Mishrikh which has another CHC at Neemsar.
Highest number of PHCs is found in Biswan and

Uttar Pradesh Geographical Journal Vol. 25, 2020
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Table 02: Block wise Distribution of Health Care Facilities, 2014

Allopathic
Hospitals/ AYUSH Beds | Doctors Sub-

Block Dispensaries | CHCs | PHCs | Dispensaries | in All in All Centres
Ailiya - 1 2 3 42 11 24
Behta - 1 3 2 46 11 25
Biswan - 1 5 6 66 19 24
Gondlamau - 1 3 3 50 9 26
Hargaon - 1 3 5 54 15 25
Kasmanda - 1 3 4 50 15 25
Khairabad - 1 3 4 46 15 24
Laharpur - 1 4 2 50 10 24
Machhrehta - 1 4 3 54 11 24
Mahmudabad - 1 3 3 54 13 25
Maholi - 1 3 3 50 12 26
Mishrikh - 2 2 7 72 13 24
Pahla - 1 2 2 42 11 26
Parsendi - 1 3 2 46 9 24
Pisawan - 1 4 4 54 10 24
Rampur ) . 5 5 46 14 04
Mathura
Reusa - 1 4 3 46 11 25
Sakran - 1 5 3 54 11 24
Sidhauli - 1 2 6 46 18 25
Urban Areas* 6 - - 10 1709 40 -

Total 6 20 60 80| 2677 278 468

Source: CMO and Homeopathic Officer Office, Sitapur and Personal Survey, 2014
*Source: District Statistical Handbook, Sitapur, 2014

Uttar Pradesh Geographical Journal Vol. 25, 2020
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Sakran blocks (5) while lowest, two PHCs in five
blocks, namely Ailiya, Mishrikh, Pahla, Rampur
Mathura andSidhauli. Highest number of AYUSH
hospitals is found in Mishrikhblock (7) while lowest,
two in four blocks (Behta, Laharpur, Pahlaand
Parsendi. In context of beds in these health
institutions, Mishrikh block (72) ranked first followed
by Biswan block (66) because Mishrikh block has two
CHCs and Biswan block has highest number of health

institutions. Lowest number of beds, 42 are found in
Ailiya and Pahlablocks. Doctors are found, in highest
number in Biswan block (19) followed by Sidhauli
block (18) because Neemsar CHC in Mishrikh block is
a new CHC upgraded from PHC therefore, staff
position is less, Biswan block has highest number of
health institutions and connectivity to Lucknow is also
good and distance of Sidhauli block is least.

District Hospital
o Allopathic Hospital

SITAPUR DISTRICT

Distribution of Health Care Facilities
2014

BN Community Health Centre H
+ Primary Health Centre & Ayurvedic & Unani Dispensary

P
B
g

Kilometers

Homeopathic Dhspensary

Fig. 01
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Table 03: Block wise Density of Health Care Facilities by Population, 2014

AYUSH Bedsin | Doctors in Sub-

Block CHC PHC Hospital All All Centre
Ailiya 0.53 1.05 158 22.12 0.06 12.64
Behta 0.40 1.19 0.79 18.28 0.04 9.94
Biswan 0.30 1.48 1.78 19.58 0.06 7.12
Gondlamau 0.48 1.44 1.44 24.08 0.04 12.52
Hargaon 0.43 1.29 2.14 23.15 0.06 10.72
Kasmanda 0.49 1.46 1.95 24.41 0.07 12.20
Khairabad 0.38 1.14 1.52 17.48 0.06 9.12
Laharpur 0.43 1.73 0.86 21.58 0.04 10.36
Machhrehta 0.53 2.11 1.58 28.52 0.06 12.67
Mahmudabad 0.43 1.30 1.30 23.43 0.06 10.85
Maholi 0.53 1.60 1.60 26.66 0.06 13.86
Mishrikh 0.96 0.96 3.35 34.50 0.06 11.50
Pahla 0.52 1.05 1.05 21.99 0.06 13.61
Parsendi 0.45 1.36 0.91 2091 0.04 10.91
Pisawan 0.45 1.79 1.79 24.14 0.04 10.73
Rampur Mathura 0.46 0.91 2.28 20.94 0.06 10.93
Reusa 0.35 1.41 1.06 16.22 0.04 8.81
Sakran 0.49 243 1.46 26.21 0.05 11.65
Sidhauli 0.44 0.88 2.64 20.21 0.08 10.98

Total 0.46 1.39 1.63 22.48 0.06 10.87

Source: District Census Handbook, Sitapur, 2011, CMO and Homeopathic Medical Officer Office,
Sitapur and Personal Survey, 2014

Uttar Pradesh Geographical Journal Vol. 25, 2020
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SITAPUR DISTRICT
Density of Doctors
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Fig. 03

from Lucknow and connectivity from Lucknow is also
best out of all the blocks. Gondlamau and Parsendi
blocks (9) have lowest number of doctors followed by
Laharpur and Pisawan blocks, having 10 doctors
because these blocks have relatively low number of
health centers and have poor connectivity to
Lucknow, state capital.

Density of health care facilities with
population reflects the load of population on health

Uttar Pradesh Geographical Journal Vol. 25, 2020

care facilities. Densities of health care facilities by
population are given in table 3. Sitapur district has
0.46 density of CHCs and 1.39 of PHCs and 1.63 of
AYUSH hospitals. Beds and doctors, in all the health
institutions have densities of 22.48 and 0.06
respectively. The district has 10.87 density of sub-
centres.

At spatial level, highest density of CHCs is
found in Mishrikh block (0.96) because this block has
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two CHCs, naming Mishrikh and Neemsar. Lowest
density of CHCs is found in Biswan block (0.30)
followed by Reusa block (0.35). Sakran block (2.43)
has highest density of PHCs because the block has
highest number of PHCs but comparatively low
population. Lowest density of PHCs is found in
Sidhauli block (0.88). AYUSH hospitals have highest
density in Mishrikh block (3.35) followed by Sidhauli
block (2.64) while lowest in Behta block (0.79). Beds
of all the health institutions have highest density in
Mishrikh block (34.50) because the block has two
CHC swhile lowest density is found in Reusa block
(16.22). Doctors of all the health institutions have
highest density in Sidhauli block (0.08) followed by
Kasmanda block (0.07) due to nearness and good
transport facility to state capital, Lucknow. Lowest
density of doctors is found in six blocks (0.05).Highest
density of sub-centres isfound in Maholi block (13.86)
while lowest in Biswan block (7.12) because Maholi
block has lowest population while Biswan has highest
population.

Figures 2 and 3 show the patterns of
densities of PHCs and doctors in 2014 in Sitapur
district. Only two blocks (Sakran and Machhrehta)
have high density while a large number of blocks (14)
have medium density and three blocks (Sidhauli,
Rampur Mathura and Mishrikh) have low density of
PHCs. Only Sidhauli block has high density of doctors
while a large number of blocks (12) have medium
density and six blocks have low density of doctors.
Sidhauli block has nearness to Lucknow, state capital
and have good transport connectivity to Lucknow.
They take transfer to this block to up-down daily from
Lucknow and to live with their family. Their families
are living in Lucknow due to better educational
facilities, regular supply of electricity and other
facilities and they can live in modern urban society.

Gap between Normative Requirements and
Existing Health Care Facilities

The gap between existing and required
health facilities as per set norms reflects the distance
for which the efforts have to be made before changing
the norms with change in time and the nature of

diseases, the society is facing in 21st century. With
the time population is added but unfortunately the
health care facilities have remained mostly the same.
The health care facilities should grow in number and
also a qualitative change is needed with changing
epidemiology. In the study area, the scenario is
different what it is usually should be. In the district in
2014, the gap in the number of CHCs, PHCs and SCs
is 20, 92 and 457, respectively (table 04). The gap in
the number of doctors is 4,379.

At spatial level, all the blocks have shortage of CHC
sexcept Mishrikh block because one another CHC
has been established at Neemsar although the block
has lowest shortage in 2011. Biswan block has
highest shortage of all the health facilities i.e. CHCs,
PHCs, sub-centres and doctors, 2, 7, 48 and 341
respectively. Lowest shortage of PHCs isfound in
Sakran block (2) followed by Machhrehta block (3)
while lowest shortage of sub-centres and doctors is
found in Maholi block, 14 and 188 respectively.

Conclusions and Suggestions for Future
Planning

Being a welfare state, India has the
responsibility to ensure good health to all its citizens.
But the country is still far away from achieving the set
norms and goals in terms of availability of health care
facilities under public sector operation. Along with
under-serviced delivery due to shortage,
misdistribution of resources and malpractices have
become major constraints in addressing the health
needs of the patients. Yadav and Chaudhary (2012)
find spatial variation in availability and gap between
required and existing health care facilities in Mau
district. Ratawa and Sharma (2010) also find
shortage of PHCs and SCs than required number for
the population.

In the study area, growth of PHCs and sub-centres is
very low and sometimes even negative. Availability of
health care facilities is low which also has
misdistribution. Density of PHCs has variation from
0.88 in Sidhauli blockto 2.43 in Sakran block and
density of doctors varies from 0.04 in six blocks to

Uttar Pradesh Geographical Journal Vol. 25, 2020
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Table 04 : Block wise Normative Requirements and Existing Health Care Facilities, 2014

CHC PHC SC Doctors
s |l2|s |5 |28 |8 2|88 |2 |8
Blocks X | ™ |0 | & |d|O | | O |~ 0| O
Ailiya 1 1 71 2] 5] 41] 24| 17] 203] 11| 192
Behta 1 1 9| 3] 6| 55| 25| 30| 273| 11| 262
Biswan 31 1 2| 12 5| 7] 72| 24| 48] 360| 19| 341
Gondlamau 20 1 1 70 3| 4| 44| 26| 18] 221 9| 212
Hargaon 20 1 1 8| 3| 5| 50| 25| 25| 249 15| 234
Kasmanda 20 1 1 70 3| 4| 44| 25| 19| 218| 15| 203
Khairabad 21 1 1 9| 3| 6| 55| 24| 31| 275] 15| 260
Laharpur 20 1 1 8| 4| 4| 50| 24| 26| 249 10| 239
Machhrehta 20 1 1 70 4| 3| 40| 24| 16| 201| 11| 190
Mahmudabad 20 1 1 8| 3| 5| 50| 25| 25| 248| 13| 235
Maholi 21 1 1 71 3] 4] 40| 26| 14| 200| 12| 188
Mishrikh 20 2 o 7| 2| 5| 45| 24| 21| 223 13| 210
Pahla 2 1 1 70 2| 5| 41| 26| 15| 204| 11| 193
Parsendi 2 1 1 8| 3| 5| 47| 24| 23] 236| 9| 227
Pisawan 2] 1 1 8| 4| 4] 48] 24| 24| 239 10| 229
Rampur 20 1 1 8| 2| 6| 48| 24| 24| 242| 14| 228
Mathura
Reusa 3001 20 10| 4| 6| 62| 25| 37| 311| 11| 300
Sakran 2] 1 1 71 5| 2| 44| 24| 20| 222 11| 211
Sidhauli 21 1 1 8] 2 6] 49| 25| 24| 243] 18] 225
Total 40| 20| 20| 152] 60| 92| 925| 468 | 457 | 4617 | 238 | 4379

Source: District Census Handbook, Sitapur, 2011, CMO Office, Sitapur and Personal Survey, 2014
Projected Population is used

Uttar Pradesh Geographical Journal Vol. 25, 2020
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Table 05 : Block wise Normative Requirements of Health Care Facilities, 2021 and 2026

2021 2026

Blocks CHC | PHC SC | Doctors | CHC PHC SC | Doctors
Ailiya b 8 48 238 b 9 53 266
Behta 3 11 66 331 3 13 76 379
Biswan 3 14 84 419 4 16 94 468
Gondlamau 2 8 51 254 2 9 56 281
Hargaon 2 10 58 291 3 11 65 325
Kasmanda 2 8 51 253 2 9 56 281
Khairabad 3 10 61 306 3 11 66 330
Laharpur 2 10 59 296 3 11 67 334
Machhrehta 2 8 46 230 2 8 51 254
Mahmudabad 2 10 59 293 3 11 66 331
Mabholi 2 8 46 231 2 9 51 257
Mishrikh 2 9 52 259 2 10 58 289
Pahla 2 8 48 240 2 9 54 268
Parsendi 2 9 56 278 3 10 62 312
Pisawan 2 9 56 280 3 10 63 314
Rampur Mathura 3 10 60 302 3 12 71 355
Reusa 3 13 77 384 4 15 89 447
Sakran 2 9 53 265 3 10 60 301
Sidhauli 2 9 57 284 3 11 63 317

Total 43| 181 | 1088 | 5434 52 204 | 1221 | 6109

Source: District Census Handbook, Sitapur, 2011
Note: *Projected Population is used

Uttar Pradesh Geographical Journal Vol. 25, 2020
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0.08 in Sidhauli block. Spatial variation is also
noticeable in terms of gap between required and
existing health care facilities. Biswan block has
highest shortage of all the health care facilities. Not
only spatial variation but there is also a trend of
gradual increase in the gap of health care facilities
which has been observed in all the development
blocks. This is not a good sign because itis increasing
the pressure over the already over-burdened
facilities. There is an urgent need to increase public
health Care facilities i.e. health centres, beds, staffs,
medicines, equipment, etc. in the district. In the
future, new health centres should be located on the
basis of accessibility to the health centres measured
in travel time as per the normative requirements given
in table 5. Normative requirements should be
calculated on the basis of population and population
growth of 2021 census also. The health planners
should plan for the district as per the suggested
quantitative requirements with qualitative aspects of
health care facilities so that affordable, adequate,
feasible, appropriate and accessible health care
facilities could be provided to the people for the
development of the district as well as the state and the
nation.

References

1. Akhtar, R. and Izhar N., 1986, 'Inequalities in the
Distribution of Healthcare in India’. In R. Akhtar
and A. Learmonth (eds.) 'Geographical Aspects
of Health and Disease in India’, Concept
Publishing Company, New Delhi.

2.

Debpriya, A. and Mohanty, M. K., 2008, ’Inter-
District Disparity in the Levels of Developments
in Education and Health Care Facilities-A Case
Study of Orissa’, Indian Journal of Regional
Science, Vol. XXXX, No. 1,p.118.

Devi,Chintamani, 1996, 'Geographical Study of
Health Care Facilities and Family Planning in
Narayanpur Development Block (Mirzapur),
Unpublished (PhD), BHU.

Ratawa, Meeta and Sharma, P. R., 2010, 'An
Appraisal of Health Care Facilities: A Case Study
of Sewapuri Block (Varanasi District)’, National
Geographical Journal of India, Vol. 56, Pt.1, pp.
1-8.

Shweta, 2009, ’'Health Care Facilities and
Woman Health in Kashi Vidyapeeth Block,

Varanasi: A geographical Analysis’, Unpublished
(PhD), BHU.

Putuwar, Sunanda, WINTER 1988/89, 'The
clinical and Hygienic Concerns of Lord Buddha’
Buddhist Himalaya, Vol. |, No. II.

Yadav, Karm Veer and Chaudhary, B. K,
2012,’Availability of Health Care Facilities in Mau
District’, National Geographical Journal of India,
Vol. 58, Pt. 4, pp. 73-84.

Uttar Pradesh Geographical Journal Vol. 25, 2020



Uttar Pradesh Geographical Journal
Vol. 25, 2020

R.N.I. No. UPBIL/1996/7631

I.S.S.N. - 0975-4903

ESTIMATION OF LAND SURFACE TEMPERATURE IN THE URBANIZED
ENVIRONMENT USING MULTI - RESOLUTION SATELLITE DATA

Rupesh Kumar Gupta and Deepanshu Parashar

ABSTRACT

The present paper discussed the formation and occurrence of Urban Heat Island is a result of rapid urbanization,
associated concretization and building materials. Indian cities are growing rapidly and that result in a wide variety of
environmental stresses including human health. The issues addressed in this paper include: land use/land cover; surface
temperatures change and the assessment of the Surface Urban Heat Island (SUHI) both in temperate and vegetation. Least
clouded day and night scenes of MODIS data have been selected to generate Land Surface Temperature (LST) maps with
ranges from 270 C to 350C. The NDVI images of different season of the city with different ranges consider for the study. UHI
patterns are analyzed through GIS based multi criteria analysis in association with different attributes like; urban built up land,
surface temperature, Thermal Power Plant, Industries and Major transport intersection. The study shows that out of the total
area, only 29.66 per cent under moderate and 14.98 per cent under high UHI potential zone is located in close to the Central,
Eastern and North Eastern Part of the region. In this paper, an integrated approach that incorporates Satellite Data, GIS
techniques in conjunction with socio-economic data have been used to assess urban environmental issues in the capital city of
the India.

Keywords: NDVI, SUHI, RS, GIS, micro climate, Delhi,

Introduction artificially by combustion processes such as from
industrial, domestic, transportation and human
resources (c) increased turbulence due to increased
roughness of the built-up area and due to automobile
traffic and (d) pollution over the city. These factors are
of varying importance in different cities. Their
combine’s effect, however, results in the formation of
the “heat island” which varies in intensity from city to
city and from season to season (Bahl &
Padmanabhamurty, 1979).

Urban Heat Island (UHI) is the name given
to a process that describes characteristic warmth of
both atmosphere and surfaces in cities compared to
their surroundings (Voogt, 2005; Mirzaei &
Haghighat,2010). Heat islands can be understood as
urban surface (surface urban heat island, SUHI),
urban canopy layer (UCL) (layer of urban atmosphere
extending from surface to mean building height,
CLUHI) and urban boundary layer (UBL) (layer above

UCL that is influenced by the underlying urban
surface) (Voogt and Oke, 2003). It is a common
experience that central part of cities are warmer than
rural areas particularly at night which is often referred
to as the “Urban Heat Island”.

The main factors that contribute to this
warmer temperature in cities are (a) heat storage by
buildings and pavements (b) heat generated

The world has witnessed rapid urbanization
and by 2050, about 66 per cent of the global
population is expected to live in urban areas. Urban
areas are hot spots of environmental changes, which
alter biodiversity, water cycle, and climate (Grimm et
al.2008). Urbanization is a complex phenomenon and
is associated with some extreme environmental
issues (Grimm et al.2008, Mccarthy et al. 2010, Seto
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et al. 2012, Mishra et al. 2015). In India, urban
dwellers currently constitute well beyond 32 per cent
of total population and this is projected to increase
substantially by 2050 (United Nation, 2014). Urban
growth has been transforming the original natural
surfaces of vegetation, water, soil, and so forth into
impervious urban areas that are mainly composed of
built-up areas and infrastructure accompanied by a
large number of human activities (Vitousek et
al.1997). These changes the local meteorology,
regional climate condition, and the energy exchanged
at the interface of the surface and the atmosphere
between the urban area and the surrounding
suburban or rural areas (Grimm et al.2008).
Consequently, the urban area or metropolitan area
becomes hotter than the surrounding rural area,
leading to the urban heat island (UHI) phenomenon
(Oke, 1982).

UHI refers to the rise in temperature of any man-made
area, which can make it distinctively known as a
‘'warm island’ among the ’‘cool sea’ that the lower
temperature of their natural landscape represents.
The UHI phenomenon occurs as a result of the mixed
effects of anthropogenic heat discharge, increased
use of artificial impervious surface building materials,
and decreased vegetation green cover. Urban Heat
Island Effect and its relationship with land cover
changes has been the subject of numerous studies in
recent decades and have been exhibited by many
major cities around the world. These include Athens
(Katsoulis et al., 1985), Singapore and Kuala Lampur
(Tso, 1996) and Washington, DC (Kim, 1992).
Regional studies have also been carried out in
Australia and Argentina (Camilloni and Barros, 1997),
China (Wang et al., 1990), South Korea (Lee, 1993),
USA (Johnson et al., 1994; Camilloni and Barros,
1997), Nichol (1994) carried out a detailed study
using TM thermal data to monitor microclimate for
housing estates in Singapore. Weng (2001, 2003)
examined LST pattern and its relationship with land
cover in Guangzhou and in urban clusters in the
Zhujiang Delta, China. Jusuf etal. (2007) investigated
the influence of land use on the urban heat island in
Singapore. In India, Bahl & Padmanabhamurty,
(1979), conducted a mobile survey of Delhi and

Uttar Pradesh Geographical Journal Vol. 25, 2020

collected temperature, wind speed and wind direction
data and concluded that the formation of heat island
within the thickly populated walled city encompassing
areas from Delhi Gate, Chandni Chowk to Ajmeri
Gate. Secondary, heat islands in the trans-Yamuna
area and near Yusaf Saraiareain the South Delhiare
also found. Gupta, (2012), analyzed UHI pattern of
Jaipur City association with vegetation cover, built up
land, population density, industry, traffic and surface
temperature derived from high-resolution satellite
data. The study found that out of the total area, only
0.97 per cent under high UHI potential zone, is
located close to the walled city. The integration of
remote sensing and Geographic Information
Systems (GIS) has been widely applied. It has also
been recognized as a powerful and effective tool in
detecting urban land use and land cover change
(Ehlers et al., 1990; Treitz et al., 1992; Harris &
Ventura, 1995).

The use of remote sensing for mapping, measuring
and monitoring urban heatisland (UHI) is appropriate
and requisite for large area urban studies (Gluch et
al.,, 2006). Remote sensing and GIS are effective
tools in detecting urban land use and land cover
change (Ehlers et al. 1990, Treitz et al. 1992, Harris
and Ventura 1995). Streutker (2003), Weng (2003),
Boegh et al, (1998), Carson et al. (1994), Freindl
(2002), Kalnay and Cai(2003), Voogt and Oke (2003),
Balling and Brazell (1988), Roth et al. (1989), Gallo et
al. (1993). The higher resolution of 120 m and 60 m of
Landsat TM and Landsat ETM+ thermal infrared data
enables the study of surface temperatures at city
levels (Lee, 1993).

The present study deals with urban heat island of the
study area through multi criteria analysis to assign
weight of the different feature like; built up land,
thermal power plant, MODIS data for temperature,
traffic congestion, industries and vegetation index
(NDVI). For this purpose the previous work also adds
to get more clarity. With the background, the present
study is undertaken for an in-depth analysis of the
changes in atmospheric environment brought about
by the rapid urbanization and industrialization in Delhi
through satellite data.
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The Study Area

Delhi is one of the largest metropolitan cities
in the world. Delhi is one of the fastest-growing cities
in the country. Due to the rapid pace of urbanization,
the landscape of Delhi has undergone a change from
a rural majority to urban. The population of Delhi,
(census of India, 2011), is 16.75 million, and
population density of Delhi is about 11,297 persons
per km®. For the purpose of governance and
management, it is divided into nine districts and 27
tehsils/sub-divisions. The present study has been
carried out on Delhi, the capital city of India located
between the 28°24’17?and 28°53'00°N latitudes and
76°45°'30?and 77°21°30"E longitudes. The elevation
of the city ranges between 213 and 290 m. The
hottest months are May and June with temperatures
touching 48°C, whereas, the lowest falls to about 5°C
at the end of December-January. The monsoon
season lasts from July to September with maximum
rainfall in the month of July (around 300 mm). Delhi
has an extreme continental climate with annual
temperature ranging from 3 °C in winters to 45 °C in
June and average rainfall ranging from 400 mm to
600 mm. Delhi, the National capital Territory situated
near the western bank of river Yamuna which spreads

v

over an area of around 1,490 km? is surrounded by
the Himalayas in the North and the Aravali ranges in
South-West. It is bordered by Haryana in the north,
west and south and Uttar Pradesh in the east. It is
largely a plain area with the exception of two main
physiographic features viz. the Yamuna River and the
Delhi Ridge. The Yamuna River divides the city into
two parts, popularly known as East and West Delhi.
The ridge, which is an extension of Aravalli Range,
borders Delhi on southern side and extends up to
central Delhi. The ridge is covered primarily by thorny
vegetation. The relief features act as both a thermal
moderator of and cooling agent for the climate.
According to the Forest Survey of India, 2011, the
total forest cover (176.2 km?) and tree cover (176.2
km?) of Delhi is about 296.2 km® (about 20 per cent of
the geographical area). The vegetation is mostly
thorny scrub-type, representing semi-arid conditions
(FSI,2011).

Data base and Methodology

For this purpose we used MODIS
(MOD11A1) Satellite data, June 2020, and converting
MODIS satellite data DN value to kelvin and degree
Celsius (In kelvin-satellite data * Scaling factor), and
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Figure 01: Methodology of UHI
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in Celsius (satellite data * scaling factor) — 273.15,
(scaling factor is 0.02). For prepared the Land use
land cover map, we used to Google earth image,
(March 2020) and extract the features of land use
land cover. For this purpose, the GIS based Multi
Criteria Analysis Method to generate the urban heat
island (UHI) through assigned the Weightages of
different features like built up land, temperature,
thermal power plant, traffic congestion, industries,
etc. to generated UHI map (table 01, and figure 01).

The NDVI of different season like December
2019, March, June, and September 2020 were
prepared through satellite (Landsat 8) data to
analysed the vegetation cover of the study area.
Based on the relative temperature method, the UHI
intensity was obtained for all of the satellite images.
The UHI was divided into very low, low, moderate and
high potential zone by which the temporal and spatial
changes of the UHI effect were compared.

Table 01 : Weightages of different features for generating UHI (urban heat island).

Attribute Sub-Attribute Scale | Influence
Value %
High density built up 5
Land Use Moderate Density Built 3 30
Up
Low Density Built Up 1
High Temperature 5
LST Moderate Temperature 3 25
Low Temperature 1
. Major Industries 5
Industries Non-Industrial 1 20
. Thermal Power Station 5
Power Station Others 1 15
Transport High Conges'tlon 5 10
Low congestion 1

Source: GIS based Multi Criteria Analysis Method

Urbanization involves the concentration of
population, loss of natural vegetation and expansion
of living space above and below the ground. All of
these factors alter the balance of radiation, heat, and
water, generating climate typical or urban areas
(Yamashita, 2003). The responsible factor of urban
heat island has been shown through the chart (figure
01, table 01) and it brings out the complex connection
of urbanization, industrialization and transportation.
The results indicate that the UHI effect increased with
the intensity of urbanization. Due to Capital of country
with good infrastructure, connectivity, law and order
and proximity to other cities, most of the people and
industries attract towards this city for investment as
well as living purpose.

Uttar Pradesh Geographical Journal Vol. 25, 2020

Result and discussion

The rapid growth of urbanization has
resulted into urban encroachment at the cost of fallow
land and agricultural land and vegetation cover. In
fringe areas, there have been phenomenal changes
in land use over the years. Anthropogenic factors
such as built up land, thermal power plant,
transportation and industrial emission play an
important role in increasing and intensifying UHI
effect. These emit a huge amount of heat into the
atmosphere which raises UHI intensity. As per the
census of India (2011), 97 per cent of the population
of the city is urban. Large numbers of population
reside in urban rural fringe areas. The city had 22
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slums sites in 2011 with 1.76 million populations,
where waste generates spreads vector borne
diseases. The waste is further dumped into lakes, and
rivers, which pollutes the water of lake and river as
well as degrades the quality of air in surrounding
environment. The Delhi slum population lives without
the basic amenities of electricity, lack of water,
sanitation and hygiene, plumbing and gas. Most of
the residents are unemployed or daily wage workers,
making less than the equivalent of one U.S. dollar a
day (DUSIB). Currently to make cities glamorous and
attractive to foreign capital, slum inhabitants are
being forced to resettle in the periphery of the city
from the core, which leads to a decrease of proportion
of slum population in the cores of the large urban
agglomerations (Kundu, 2013). The data shows that
the city has been expanding very rapidly towards the
East and North-East due to the presence of Aravalli
hills in the Southern direction. The expansion of the
built-up area in the city reiterates to increase of the
urban population and the shifting of open areas and
agricultural fields to the periphery. Population density
is directly related to high-energy use, responsible for
release of heat in urban atmosphere. High
temperature in the urban dome can also increase the

rate of some chemical reactions, and in particular, the
formation of low-level ozone. As a result, the urban
heat island can have a profound effect on human
comfort and health. This study has been made for the
month of June of summer. Within the city land surface
temperature (LST), it is typically found that maximum
temperature pixels are located inside the city area,
whereas minimum temperature pixels are located on
the fringe or north-west and south west boundary of
the fringe area (figure 02). On the based on MODIS
(MOD11A1) June 2020 data, most of the study areas
fall between 290C to 350C temperature in the
concretized areas of north, central, east, south and
north east Delhi (figure 02).

The remote sensing data provides both the
measure of magnitude of surface temperatures of the
area as well as the spatial extent of SUHI. It can also
be used to determine the level of vegetation at any
place. The LST images ranges with maximum urban-
suburban difference of 270C to 350C in the year 2020
(Figure 02). The analysis of MODIS, LST shows that
a significant SUHI exists around the city. Temperature
difference of as high as 80C has been found between
urban and outer suburban area in the summer season
of year 2020 (figure 02).

TEMPERATURE
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Figure 02 Satellite data based temperature Map
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Land use land cover change and LST are
highly beneficial in capturing the actual growth of the
city. It is useful in monitoring the success of
development plans envisioned by urban planners.
The relationship between NDVI classes is typically
negative as the vegetation index rises the
temperature of land decline. This suggests that some
other factors such as distance from city centre,

elevation, etc. may influence the LST. The NDVI of
study area in different season shows through
figure 03. These needs to be further investigated.
This is observed that, maximum surface temperature
occurs inside the city area where there is maximum
impervious area, and low temperature is recorded in
the north-west, south west boundary of the study
area.

NDVI DELHI FROM DECEMBER 2019 TO SEPTEMBER 2020

(A)

(B)

018

Source: Landsat 8

Figure 03 NDVI Image of Different Season of the Year 2019-2020
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Figure 08 Urban Heat Island Potential Zone
Source: GIS based result through multi criteria analysis method

The UHI effective in central and northeast
part of the study area and the high potential zone
covered like; Kashmiri Gate, Kamla Nagar, Wazirpur,
Lajpat Nagar, Greater Kailash, Badarpur, Patparganj,
Anand Viahr, Dilshad Garden and Shahdara,
whereas moderate potential zone effected the area
like; New Delhi, Shakarpur, Laxmi Nagar, Nawada,
Kirari, Rohini, Jhangirpuri, Shalimar Bagh and Narela
etc. The above localities come under the high
industrialization and high built-up zone. The high
potential zone cover almost 14.98 per cent and
moderate potential area covered 29.66 per cent
areas, the rest of the areas come under low and very

low potential or no risk zone (table 02). The UHI
magnitudes varied over several degrees Celsius,
while the spatial extents varied over nearly an order of
magnitude in area. It is well known that UHI
magnitude depends on environmental variables such
as wind speed, cloud cover, atmospheric aerosol and
water vapor content. The UHI spatial extent also is
likely to depend on many spatial variables, such as
surface moisture, vegetation cover, land use and land
cover, and urban population density. The UHI effect in
the Central and east part of the city closed to Yamuna
River is generally weak because of the relatively
larger open areas and scrub vegetation.
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Table 02 : Urban Heat Island Potential Zone

Area in Location

Per cent

Area in
Sq. Km

Potential
Zone

High 222.5 14.98 Naraina,

Patparganj, I. P.Extension , Shahdara, Dilshad Garden, Sarojini
Nagar,Greater Kailash, Badarpur, Kamla Nagar, Kashmiri Gate, Tis
Harari, Janakpuri, Tilak Nagar, Punjabi bagh, Paschim Vihar,
Mangolpuri, Wazirpur, Azadpur, Lajpat Nagar, Sarai Rohilla,

Moderate 440.45 | 29.66

New Mandoli, Sunder Nagri, Shakarpur, Laxmi Nagar, Yamuna
Bank, Indraprastha, New Delhi, Bindapur, Nawada, Kirari Suleman
Nagar, Rohini, Shalimar Bagh, Nathupura, Narela, Bawana,
Samaypur, Jhangirpuri,

Low 504.15 |33.95

Kakrola, Gopal Nagar Extension I, Kanjhawala, DDA Colony,
Shahpur Garhi, Shampur Khampur, Mayur Vihar I Extension,
Mayur Vihar Phase II, Todapur, JJ Colony, Tughlakabad Extension,
Sainik farm, Fatehpur Beri, Rangpuri,

Very Low | 317.75 [ 214

Badarpur Majra, Jaffarpur Kalan, Nangal Thakran, Barwala,
Faatehpur Jat, Outskirt Agriculture Land

Total 1484.86 | 100

Sources: GIS output of urban heat island map

Conclusion

The present study discussed the intensity of
UHI based on concretization based urban built up
land, land use land cover, temperature, vegetation
(NDVI), traffic congestion, industries and thermal
power plant of Delhi lead to the following conclusions:
Population density is directly related to high-energy
use, responsible for release of heat in urban
atmosphere. Land surface temperature intensity has
increased as well as area of intense LST increased in
different season. The study shows that out of the total
area of the city, only 29.66 per cent area fall under
moderate and 14.98 per cent area come under high
UHI potential zone, which is located close to central
and east part of the city, where population density is
high. There is a warming trend experienced in general
of the region in last few decades. The warming trend
in temperature reflects local warming and future
studies are required to study its impact on global
warming.
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GEOGRAPHICAL PERSPECTIVE ON OCCUPATIONAL STRUCTURE OF
RURAL POPULATION IN SIWAN DISTRICT OF BIHAR

Dhiraj Kumar Sharma, Satya Prakash, Anand Kumar and Suman Singh

ABSTRACT

This paper has been made to analyse the occupational structure of the rural population in Siwan district. Occupation
refers to a person who is involved in principle work or activities to earn a living. While occupation structure states that the
distribution of the working population in different activities. Also, it highlights the major components of the population as well as
economic development in any region. In this study area, most of the rural populations are engaged in agricultural activities.
The present study attempts to analyse the population's proportion in different occupational activities and their pattern at the
block level in the district. This study is primarily based on secondary sources collected from District Census Handbook and
Primary Census Abstract, and data have been taken from two decades of Census 2001 and 2011.Data have been analysed in
the Excel tool and calculated the location quotient to show the variation in block level in the study area. Maps are prepared in
ArcGIS software.

Kew Words: Development, occupation, population, rural area.

Introduction was universal and uniform that they must be fully met
and concede no incomplete or intermittent
satisfaction’ (Brunhes,1952). In chronologically, the
occupational structureis very much correlated with
economic development. There is a close relationship
between the development of an economy and the
occupational structure. Economic progress is
generally associated with certain distinct, necessary,
and predictable occupational structure (Clark, 1940).
Besides economic development, occupational
structure and composition also throw enough light on
the country’s social inequality. In the social respect,
prestige or status attached to an individual due to his
occupation in the society has changed from one
period to another with varying degrees. Even in
modern society, the process of allocating high
prestige value to certain occupations, which of

An occupational structure is a key
component and manifestation of population
composition. It provides proper information on the
working and non-working population ratio in any
region of the country. However, occupational
structure influences the socio-economic milieu of the
region. For the study, the spatial distribution of
working and non-working population has been
determined based on providing data by the Census of
India of different years. This relevant data have used
to make utility and role in policy decisions. The
proportion of workers has been engaged in various
occupations to highlight society’s economic and
cultural aspects. Time to time, immemorial man has
been pursuing economic activities in one form or the
other, because ’certain requirements of human life
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course, maybe of little social utility, reflects the
influence of the traditional force of the past (Maurya,
1989).Now, you see the different aspects of a
society’s occupational structure is the product of
several related factors, such as agricultural
development, industrialization, social, and
infrastructural. When the primary resources are being
utilized on a commercial scale, it generates
diversification of occupational structure. If the
agriculture remained at subsistence level, there is not
much diversification of occupations. The
diversification processes get further inputs from
industrialization because industrializations generate

a variety of opportunities for jobs. Advancement in
science and technology introduces an element of
specialization in occupational composition by
creating a highly specialized employment type. All
these developments together bring a new urban
culture, which is more service-oriented. It has
modified the occupational structure aspect
(Chandna, 1986).

Objectives
The main objectives of this study are -

» To analyse workers’ occupational structures like
cultivators, agricultural, household industry, and
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Fig. 01 : Location Map of Study Area
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others of Siwan district.

» To find out the spatial variation at the block level
in the study area.

Area of the Study

Geographically Siwan District is located in
the middle Ganga plain of the northwestern part of
Bihar. It extends between north latitudes 25° 38’ to
26°23’and east longitude 84° 01’ to 84°47’. The Siwan
district has 2219 sq. km covering 2.4% of the state
lands area with an average elevation of 77 meters.
The district is bounded by Gopalganj district in the
north, the river Ganga in the southwest, southeast
and east by Saran district, and West by Uttar
Pradesh. The district has its headquarter in Siwan. It
has 19 development blocks and 1,536 villages. The
population of this districtis 33,18,176, as per the 2011
Census.

Database and Methodology

The present study is based on secondary
sources collected from District Census Handbook
and Primary Census Abstract. The data for the two
successive Censuses 2001 and 2011 have been
used for the study, which has been used to analyze
spatial variation from 2001 and 2011 at the block level
of the Siwan district. 1t may be noted here that
Census has been adopted four categories of
occupational structure in 2001 and 2011. These four
occupational structures are (i) cultivators, (ii)
agricultural labourers, (iii) household industry
workers, and (iv) other workers. This study has been
taken the development block as a unit. The data has
been converted into percentage form to obtain the
proportion of workers in each occupational category.
The Location Quotient (LQ) for each category of
occupation has been calculated to measure the
spatial variation of blocks. In other words, it portrays
the relative concentration/dispersion of economic
activity in a block compared to the district as a
whole.The following formula has been adopted to
compute the location quotient:

e'le
E'JE

LQ=

Where,

LQ = Location quotient of a particular activity in
concerned block

e’ =workers in ith category of occupation in a block

e =total workersin ablock

E’=workers in ith category of occupation in the district
E = total workers in the district

The value of location quotient varies from
below 1 to more than 1. Itindicates the following three
levels of spatial variation in the Siwan district:

LQ>1 indicates that the block under reference has a
greater share of the activity than the district. The
higher the value of LQ, the greater is specialization in
the given category of occupation.

LQ=1 indicates that the area has a share of
concerning economic activity equal to its region.

LQ <1 shows that the block has a lesser share of the
activity than the district’s share in the corresponding
activity. It indicates a relatively under-representation
of activity in the regional economy.

Results and Discussion

Present study concerns about occupational
structure in Siwan District, Bihar. It attempts to identify
the spatial variation at the block level among
cultivators, agricultural labourers, household
industry, and other workers.

Work Participation Rate

The work participation rate is defined as the
percentage of the total of workers to the total
population. According to the Census of India 2011,
the district (34.9%) has a high participation rateas
compared to the state(34.0%), while less to the
national (41.8%) level.

Spatial Variation of occupational structure in
Siwan district

The occupation composition of the rural
population depends on the availability of resources in
particular regions.
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Table 01 : The occupational structure of the rural population (%) in Siwan district, 2001-2011

Census . Agricultural Household Other
Cultivators industry Total workers
Year labourers workers
workers
2001 42.93 35.05 3.47 18.55 27.09
2011 29.70 42.11 3.20 24.99 28.07

Source: Calculated from Primary Census Abstract,2001, and 2011.

As table 01 shows, the cultivators were
42.93 per cent in 2001, followed by agricultural
labourers (35.05 %), household industry workers
(3.47 %), other workers(18.55 %), and total workers
(27.09 %) in the study area. After one decade
(2011),the sharing of the cultivators was 29.70 per
cent and followed by agricultural labourers (42.11%),
household industry workers (3.20%), other workers
(24.99%), and total workers (28.07%) in the study
area. It indicates the agricultural laborers are
significantly changed in the workforce. Meanwhile,
the sharing of cultivators has decreased in 2011and
increased in other workers. It means tertiary activities
has increased in the economy to provide employment
opportunity in the region.

Cultivators

According to the Census of India,a person is
classified as a cultivator if they are engaged in
cultivations of land owned or from government or
private persons or institutions for payment in money,
kind or share. Cultivation also includes effective
supervision or direction in cultivation. Cultivations
involve ploughing, sowing, harvestings, and
production of cereals and millet crops such as wheat,
paddy, jowar, bajra, ragi, etc., and other crops such as
sugarcane, tobacco, ground-nuts, tapioca, etc., and
pulses, raw jute and kindred fiber crop, cotton,
cinchona, and other medicinal plants, fruit growing,
vegetable growing or keeping orchards or groves,
etc. In the study area, cultivator workers have shown
decreasing trends from 2001 to 2011. However, two
blocks have more engaged in working participation as
Nautan (50.65%) and Ziradei (49.21%) against the
district 42.93 per centin 2001 (table 02 & fig.02). Most
of the blocks are engaged in cultivator work than the
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district level; only Andar, Barharia, Daraundha,
Hussainganj, Raghunathpur, and Siswan blocks
have a proportion of cultivators below the district
level. The share of cultivator sharply declined by 13
per cent in 2011. It denotes the diversity in other
sectors. In 2011, Lakri Naviganj (42.05 %) and Siwan
(37.26%) blocks had the highest proportion of
cultivators in the region, where nine blocks, mainly
Barharia, Darauli, Daraundha, Goriakothi,
Hussainganj, Maharajganj, Mairwa, Raghunathpur,
and Ziradei are below to district proportion of
cultivator. The Location quotient results depict that
cultivation is a dominant occupation in most of the
blocks having the highest proportion of cultivators
workers in 2011.Andar (1.15), Basantpur(1.13),
Bhagwanpur Hat (1.11), Guthani (1.03), Hasanpura
(1.21), Lakri Nabiganj (1.42), Nautan (1.09),
Pachrukhi (1.09), Sismau (1.02), Ziradei (1.15) and
Siwan(1.25) blocks have noted as a specialized
pattern in cultivation having Location quotient more
than one (fig.02). While blocks Barharia, Darauli,
Daraundha, Hussainganj, Maharajganj Mairwa,
Raghunathpur, and Ziradei blocks having Location
quotient of less than one to show the diverse
economy of the region.

Agricultural Labourers

The Census of India has defined the
agricultural labourers asa person who works on
another person’s land for a wage in cash or kind, or
share is regarded as an agricultural labourer. She/he
has no risk in the cultivation but merely works on
another person’s land for wages. The proportion of
agricultural labourers are increasingly significant
from 35.05 per cent in 2001 to 42.11 per centin 2011
(table 01). It shows a remarkable variation among the
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development blocks of the district. The proportion of
agricultural labourers are found highest in Barharia
(41.08 %) and lowest in Basantpur (28.96%) in 2001.
While the proportion of agricultural labourers are
found highest in Siswan (49.45%) and lowest in
Pachrukhi (32.98%) in 2011. The rest of the blocks

are below to total district (42.11%) of the proportion of
agricultural labourers in 2011 as Andar (38.18%),
Basantpur (38.98%), Darauli (41.77%), Guthani
(39.64%), Hussainganj (34.37%), Lakri Nabiganj
(39.33%),Pachrukhi (32.98%), and Siwan (34.42%).

Table 02 : The Occupational Structure (%) in Siwan District, 2001-2011

Development Cultivators Agricultural Household Others
Blocks Labourers Industry Workers Workers
2001 | 2011 | 2001 | 2011 | 2001 2011 | 2001 | 2011
Andar 41.54 | 34.30| 35.36 | 38.18 3.63 3.15119.47| 24.37
Barharia 38.35| 25.43 | 41.08 | 49.32 2.89 330 | 17.68 | 21.94
Basantpur 46.43 | 33.51| 28.96 | 38.98 3.38 2441|2123 | 25.07
Bhagwanpur Hat 47.78 | 32.97 | 31.55|44.18 3.64 2.22117.03 | 20.63
Darauli 43.54 | 28.32| 39.92|41.77 2.79 549 | 13.75| 24.42
Daraundha 4195 | 2390 | 37.17 | 44.88 4.36 3.08 | 16.52 | 28.14
Goriakothi 42.79 | 28.23 | 35.87 | 48.13 2.95 3.12 1 18.39 | 20.52
Guthani 4230 | 30.73 | 36.50 | 39.64 3.66 2.60 | 17.54 | 27.03
Hasanpura 43.58 | 36.06 | 30.83 | 49.45 3.85 3.39 1 21.74 | 28.50
Hussainganj 33.10| 17.53 | 30.00 | 34.37 4.47 3.09 | 32.43 | 45.01
LakriNabiganj 46.12 | 42.05| 38.41|39.33 3.06 2241|1242 | 16.38
Mabharajganj 46.64 | 26.74 | 34.46 | 44.79 2.22 3.59 | 16.67 | 24.87
Mairwa 44.47 | 26.93 | 37.03 | 40.93 3.14 3.71 | 1536 | 28.43
Nautan 50.65| 3243 | 31.17 | 48.32 5.25 2.05| 1294 | 17.20
Pachrukhi 4551 | 32.41| 29.11 | 32.98 3.28 3.21122.10| 31.40
Raghunathpur 37.78 | 24.70 | 39.52 | 47.59 4.15 3.92 | 18.55| 23.79
Siswan 3994 | 3043 | 37.63 | 4945 4.28 2.68 | 18.15| 17.44
Siwan 43.54 | 37.26 | 32.22 | 34.42 3.73 29212051 | 25.40
Ziradei 49.21 | 28.04| 31.90 | 43.18 2.57 3.56 | 16.33 | 25.21

Source: Calculated from Primary Census Abstract,2001, and 2011.

For the spatial variation in the blocks reveal
more than one of location quotient as Barharia,
Bhagwanpur Hat, Darauli, Daraundha, Goriakothi,
Guthani, Lakri Nabiganj, Mairwa, Raghunathpur, and
Siswan and lessthan one as Basantpur, Andar,
Hassanpura, Hussainganj, Pachrukhi, and Siwan
blocks in 2011(Fig. 03). These patterns show that
non-agricultural workers are found in an area that
depends on other sectors’ activities, like construction.
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Household Industry Workers

According to the Census of India, household
industry workers are defined as an industry
conducted by one or more household members at
home or within the village in rural areas and only
within the precincts of the house where the household
lives in urban areas. The larger proportion of workers
in the household industry should consist of members
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District Siwan
Location Quotient of Household Industry workers
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of the household. The industry should not be run on
the scale of a registered factory that would qualify or
has to be registered under the Indian Factories Act
and should be engaged in manufacturing,
processing, servicing, and repairing goods.The
activity relates to production, processing, servicing,
repairing, or making and selling of goods.

The proportion of household industry
workers to the total workers is less. Their share has not
received too much change. The percentage of
household industrial workers was 3.47 per cent in
2001, which has slightly declined 3.20 per cent in
2011(table 02, & fig. 04). The proportion of household

Other Workers

As a Census of India, other worker shave
been engaged in some economic activity during the
last year of reference period but not as a cultivator or
agricultural labourer or worker in household industry.
The type of workers under this category includes all

industry workers is highest in Nautan (5.25%) and
lowest in Maharajganj (2.22%) in 2001. While the
proportion of household industry workers is highest in
Darauli (5.49%) and lowest in Nautan (2.05%) in 2011.
Nautan block has noted a drastic change in the
proportion of household industry work from 2001 to
2011. The spatial variation in the blocks reveals more
than one of location quotient as Barharia, Darauli,
Hasanpura, Maharajganj, Mairwa, Pachrukhi,
Raghunathpur and Ziradei and less than one as Andar,
Basantpur, Bhagawanpur Hat, Daraondha, Goriakothi,
Guthani Hussainganj, Lakri Nabiganj, Nautan, Sismau
and Siwan blocks in 2011 (table 03, fig. 04)

government servants, municipal employees,
teachers, factory workers, plantation workers, those
engaged in trade, commerce, business, transport,
banking, mining, construction, political or social work,
priests, entertainment artists, etc. The proportion of
other workers to the total workers is slightly
increased. Their share has received positive change.

Table 03 : Location Quotient of occupational structure (%) in Siwan district, 2001-2011

Development Cultivators Agricultural Household Others
Blocks Labourers Industry Workers Workers
2001 | 2011 | 2001 2011 2001 2011 2001 | 2011

Andar 097 ] 1.15 1.01 0.91 1.05 0.98 1.05 0.98
Barharia 0.89 | 0.86 1.17 1.17 0.83 1.03 0.95 0.88
Basantpur 1.08 | 1.13 0.83 0.93 0.97 0.76 1.14 1.00
Bhagwanpur Hat 1.11 | 1.11 0.90 1.05 1.05 0.69 0.92 0.83
Darauli 1.01 | 0.95 1.14 0.99 0.81 1.72 0.74 0.98
Daraundha 0.98 | 0.80 1.06 1.07 1.26 0.96 0.89 1.13
Goriakothi 1.00 | 0.95 1.02 1.14 0.85 0.97 0.99 0.82
Guthani 0.99 | 1.03 1.04 0.94 1.05 0.81 0.95 1.08
Hasanpura 1.02 | 1.21 0.88 0.76 1.11 1.06 1.17 1.14
Hussainganj 0.77 | 0.59 0.86 0.82 1.29 0.97 1.75 1.80
LakriNabiganj 1.07 | 1.42 1.10 0.93 0.88 0.70 0.67 0.66
Mabharajganj 1.09 | 0.90 0.98 1.06 0.64 1.12 0.90 1.00
Mairwa 1.04 | 091 1.06 0.97 0.91 1.16 0.83 1.14
Nautan 1.18 | 1.09 0.89 1.15 1.51 0.64 0.70 0.69
Pachrukhi 1.06 | 1.09 0.83 0.78 0.95 1.00 1.19 1.26
Raghunathpur 0.88 | 0.83 1.13 1.13 1.20 1.22 1.00 0.95
Siswan 093] 1.02 1.07 1.17 1.23 0.84 0.98 0.70
Siwan 1.01 ] 1.25 0.92 0.82 1.08 0.91 1.11 1.02
Ziradei 1.15] 0.94 0.91 1.03 0.74 1.11 0.88 1.01

Source: Calculated from Primary Census Abstract, 2001, and 2011.
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The percentage of other workers was 18.55
per cent in 2001, which had a slight decline of 24.99
per cent in 2011 (table 02, fig.04). The proportion of
other workers is highest in Hussainganj (32.43%) and
lowest in Lakri Naviganj (12.42%) in 2001. While the
proportion of other workers is highest in Hussainganj
(45.01%) and lowest in Lakri Naviganj (16.38%) in
2011. Lakrinaviganj block has noted a drastic change
in the proportion of other workers from 2001 to 2011.
For the spatial variation in the blocks reveal more than
one of location quotient as Basantpur,
Daraundha,Guthani, Hassanpura, Huassinganj,
Maharajganj, Mairwa, Pachrukhi, and Ziradei and less
than one as Andar, Barharia, Bhagawanpur Hat,
Darauli, Goriakothi, Lakrinaviganj, Nautan,
Radhunathpur and Siwan blocks in 2011. In
Hussainganj block, the proportion of other workers is
high because the people work in different regions.

Conclusion

From the study, the occupational
composition of rural people is prominently engaged in
the agricultural sector. It means sufficient agricultural
facilities are available in the study area. However, the
proportion of cultivator is declined in 2011, and non-
agricultural activities are increased. Further, two
blocks have more engaged in working participation as
Nautan (50.65%) and Ziradei (49.21%) against the
district 42.93 per cent in 2001. The proportion of
agricultural labourers increased significantly from
35.05 per cent in 2001 to 42.11 per cent in 2011. The
proportion of agricultural labourers are found highest
in Barharia (41.08 %) and lowest in Basantpur
(28.96%) in 2001. While the proportion of agricultural
labourers are found highest in Siswan (49.45%) and
lowest in Pachrukhi (32.98%)in 2011. The percentage
of household industrial workers was 3.47 per cent in
2001, which has slightly declined 3.20 per cent in
2011. The proportion of household industry workers is
highest in Nautan (5.25%) and lowest in Maharajganj
(2.22%) in 2001. While the proportion of household
industry workers is highest in Darauli (5.49%) and
lowest in Nautan (2.05%) in 2011.The percentage of
other workers was 18.55per cent in 2001, which had a
slight decline of 24.99 per centin 2011. The proportion

of other workers is highest in Hussainganj (32.43%)
and lowest in Lakri Naviganj (12.42%) in 2001. While
the proportion of other workers is highest in
Hussainganj (45.01%) and lowest in Lakri Naviganj
(16.38%) in 2011.The Location quotient results depict
that cultivation is a dominant occupation in most of the
blocks having the highest proportion of cultivators
workers in 2011. It shows that the spatial variation at
the block level in Siwan district. There is a gap
between planning and implementation; the
government should try to find out it and enhance rural
people’s quality in different activities in the Siwan
district.
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A GEOGRAPHICAL STUDY OF SEX-RATIO IN SOLAPUR DISTRICT (M.S.)

Suryakant S. Pawar

ABSTRACT

Population Geography has study growth of population, its distribution, Density, religious and linguistic composition,
Sex-ratio, age composition, migration, standard of living and economic structure etc. we also study adaption of various human
groups to their respective environment in different parts of the world. The aim of present paper is study of sex ratio in Solapur
district of Maharashtra state. the present paper based on secondary sources of data. The secondary data obtained from
district census handbook, district gazetteers, district statistical department, District Socio-economic Review and district
statistical abstract of the study region etc. Collected data is processed and presented in the forms of tabular and graphical
method. According to the 2011, census figure the total population of Solapur district was 43,17,756 out of total population
22,27,852 are males and 20,89,904 are female. Thus the overall sex ratio of Solapur districtis 933 females per 1000 of males.

Key Word: Sex composition, Sex ratio, Literacy, Migration.

Introduction

Sex composition is a major characteristics
of population, itis the most basic since influences, the
marriage and growth rate of population. Some other
important population characteristics, like migration
and occupation structure are also influenced by the
ratio between the sexes. Since the roles of the two
sexes are partly contrasting and partly
complementary. The study of their ratio is of
considerable interest to the population geographers.
‘Sex-ratio is an index of socio-economic conditions,
revealing in an area and is useful tool for regional
analysis”. Sex-ratio also influences the volume and
nature of social need and employment pattern. In
India, sex-ratio is generally expressed in terms of
number of female per 1000 males. sex-composition
various both in time and space. The variations in sex
ratio are to a large extent determined by three factors
such as, sex-ratio at birth, differentials in mortality
rate in two sexes and selectivity among migrants.

Objectives:

® Toexamine and analyze the temporal changes of
Sex-ratio in Solapur district.

® To study rural-urban variation of Sex-ratio in
Solapur district.

® To study Special variation of sex-ratio in Solapur
district of Maharashtra State.

Data Base and Methodology

The present paper is based on Secondary
Source of data. The data is collected from various
sources which includes both published and
unpublished books, government publication and
private publications. Secondary data has been
obtained from district census handbook, Census of
India, District gazetteers, district statistical
department, socio-economic review and district
statistical abstract of Study region district. Collected
data is processed and presented in the forms of
tabular and graphical methods. Sex-ratio has been
calculated by total number of females divided by total
number of males multiply thousands.

Following formula has been used to calculate by sex
ratio

Total number of females
Sexratio= ..o X 1000

Total number of males

Dr. Suryakant S. Pawar, Research Guide, Department of Geography, Shivaji Mahavidyalaya, Renapur, Distt. Latur, M.S.
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The Study Area

The Solapur district is bounded by 17°05’
North latitude to18°32’ North latitude and 74°42’ East
to 76°15’ East longitude. The total geographical area
of Solapur District is 14,895sq.km divided into eleven
tahsils. It is bounded from the north by Osmanabad
and Ahmednagar district. on the North-East by Satara
district and at the South and East has common
boundary of Karnataka State. Temperature is high in
summer season. Rainfall varies from East to West
between range of 200 to 600 millimeters. The rivers
like Bhima, Sina, Man, Nira, Bhogavati and other
smaller tributaries drain in the district. The soil of the
district is mainly of Deccan Trap volcanic origin.

Table 01 : Temporal Change of Sex Ratio 1901-2011

According to the 2011 census figure, the total
population of Solapur district 43,17,756 out of total
population 22,27,852 male and 20,89,904 females.

Temporal Change of Sex ratio

Temporal Change of given study explain the
movement of sex ratio over period of time. According
to the 2011 census figure, the total population of
Solapur district was 43,17,756 out of total population
22,27,852 are males and 20,89,904 are female. Thus
the overall sex ratio of Solapur district is 933.Thus,
the number of female are quiet less as compared to
males in the study are the sex ratio in the region has
always remained unfavorable to females.

Census Year Sex-ratio Increase / Decrease
1901 985 -
1911 967 -18
1921 943 -24
1931 934 -9
1941 942 8
1951 945 3
1961 936 -9
1971 933 -3
1981 942 9
1991 934 -8
2001 935 1
2011 938 3

Source: Census of India, 2011

The temporal change of the Sex Ratio in
Solapur district of Maharashtra State from 1901 to
2011 has been shown in Table no. 1. The sex-ratio in
the beginning of the twentieth century was 985
females per thousands of males. Thereafter, It
showed continuous declined until 1931.The sex ratio
was declined because high mortality of females due
to epidemics like plague, cholera, influenza during the
period of 1911 to 1931. In 1941, there was increase
with eight points. After independence in 1951 the sex
ratio of Solapur district increased three points. In
1981, the sex-ratio was about 842 females per

thousand of males, that is highest growth rate of last
hundred years. In the last Two decades, i.e. 2001 and
2011, there are marginally increased with 935 and
938 females per thousand males due to social
awareness.

Spatial Pattern of Sex Ratio

According to census figure 2011, there were
938 females for thousand of males in Marathwada
region. According to tahsil wise variation of the total
sex-ratio is given in table no-02. It is observing that
highest sex-ratio found in North Solapur with 970
females per thousands of males followed by South

Uttar Pradesh Geographical Journal Vol. 25, 2020
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Solapur, and Akkalkot tashil respectively.But the Mangalwedha (922), Malshiras and Sangola tahsil,
lowest sex-ratio found in Madha tahsil. There were these all the tahsils recorded below the district
only 912 females for thousand of male, followed by average sex ratio.

Karmala (918), Mohol (919), Pandharpur (920)

Temporal Change of Sex-Ratio in Solapur District: 1901-2001

550 ]
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Q60
850

940 -
930 -
920 -
910 -
oop - MH__HH H N N N = = = =N = =

1901 1911 1921 1931 1941 1951 1961 1971 1981 1991 2001 2011

Sex-Ratio

Census Year

Fig. 01
Table 02 : Spatial Variation of Sex Ratio: 2011
Tahsil Sex-Ratio
Karmala 918
Madha 912
Barshi 923
Solapur North 971
Mohol 919
Pandharpur 920
Malshiras 931
Sangola 936
Mangalwedha 922
Solapur South 944
Akkalkot 950

Source: Census of India, 2011
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Rural-Urban Sex-Ratio —2011

The rural-urban changing structure of sex
ratio has been shown in table no. 03. In Solapur
District, the rural and urban sex ratio differs
considerably in the year 2011. The sex ratio for rural
and urban areas is 922 and 972 respectively. In rural
areas, highest sex ratio is found in South Solapur i.e

Table 03. Rural —Urban Sex Ratio 2011

944 and lowest sex ratio for 909 in Madha .There are
only two tahsil of under the study of rural area are
above the total average sex-ratio of Solapur and
remaining nine tahsil below the average sex-ratio. On
the contrary, the urban sex-ratio for the district higher
than the rural sex ratio.

Name of Tahshil Rural Urban
Karmala 915 949
Madha 909 956
Barshi 910 953
Solapur North 914 978
Mohol 919 0
Pandharpur 911 953
Malshiras 925 967
Sangola 936 937
Mangalwedha 917 665
Solapur South 944 0
Akkalkot 941 987
Solapur 922 972

Source: Census of India, 2011
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The Akkalkot (987) tahsil has highest sex-
ratio. In Sangola, there is the lowest sex-ratio. North
Solapur tahsil is second (937) position as regard to
urban sex (918) ratio among the various tahsil of
Solapur district. Mohol and South Solapur tahsils are
entirely rural hence, the urban sex ratio is absent
other tahsil of the district have lower sex ratio than the
total urban sex ratio of Solapur district.

Conclusion

° The above study concluding that sex-ratio in

the Solapur district was not a stable. It has
continuously up and down nature but its overall
decreased 1901 to 2011 (Fig. no.1). Beginning the
twentieth century, it was 985 females per thousand of
males and in 2011, it was 938 females per thousand
of males.

° Spatial pattern of sex-ratio of the region was
diversely distributed to Tahsil level in census year
2011. The highest sex-ratio found in North Solapur
with 971 females per thousand males, because
Solapur city existed in this tahsil as well as better
educational and employment opportunity has been
found in this tahsil and lowest sex ratio was found in

Madha tahsil with 912 females per thousand males.

) Rural-urban sex-ratio was also defferent in
all over the district. The sex-ratio for rural and urban
areas is 922 and 972 respectively, highest rural sex-
ratio was found in South Solapur tahsil and lowest in
Madha Tahsil. Highest urban Sex-ratio was occurred
in North Solapur and lowest in Mohol and South
Solapur tahsils because urban area was not found in
these tahsils.
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MORPHOLOGICAL REGIONALIZATION OF THE SON-GOPAD-BANAS
INTER-STREAM REGION OF VINDHYANCHAL- BAGHELKHAND REGION

Naseem Uddin

ABSTRACT

Generally the morphology, structure and geomorphological evolution are the basic fundamentals which help in
demarcating the area of land known as morphological region. In this respect the nature of climate also plays a vital role. In
fact, it is the climatic character of the region which decides the flow and volume of the water in the rivers, density of erosion in
different seasons, mobility of debris, corrosion, corrasion and hydraulic action, etc. All these factors ultimately shape a
distinctive character of a region. The Inter-stream Region of the Son-Gopad-Banas rivers is a region of monsoonal character
having sub-tropical heat, moist and semi-humid conditions. These climatic parameters have created the differences between
land surface bedrocks, regolith and transported, mantles etc. and shaped some morphological units of distinctive characters
known as young alluvial plain, ravenous zone, buried pediplain, inter-hill mini plains, structural reliefs and piedmont plain.

KEY WORDS: Morphology, Morphodynamics, Canopy, Etch plain, Dendritic pattern, Clitters.

Introduction

Morphological regionalization may be
defined as an area of land demarcated on the basis of
its morphology, structure and geomorphological
evolution. 'The ’Inter-stream region of the Son-Gopad
and Banas rivers’ characterized with dry perennial
rivers like the Son, Gopad, the Banas and the Mahan
falls under the Gellert’s zone of the sub-tropical heat,
moist, semi-humid region where July, August and
September are the months of active fluvial erosion
due to heavy rains and March, April, May and June
are the months of least erosion due to reduction of
channels to a line of water. During the period of rainy
months erosion normally occurs with any mobilized
debris, replaced during the falling river stage by
similar material from higher upstream. Thus, the
active morphodynamics include corrosion (chemical
activity of the flowing water), corrasion (wearing away
of bed-rock by scarping and gouging affect of rock
debris in transit along the stream channel) and
hydraulic action (mechanical work of the water
alone). Besides, mass movements of the soil mantle,
gullying or rill formation, binding properties of soil

materials, slope wash, stream bank erosion and
slumping, etc., are other active morphodynamics
which have helped the investigator in identifying
significant morphological features during extensive
field trips of the present study region (fig.01).

The Region

The ’Inter-stream Region of the Son, the
Gopad and the Banas Rivers’ extends from
23°48'44"N to 24°34’ 1"N Latitude and from 81°27’
26" E to 82° 22'45"E Longitude (fig. 02). The region is
bounded by two major rivers, viz., the Banas in the
west and the Gopad in the east, flowing almost
parallel to each other trending south-north direction.
The northern boundary of the study area is
surrounded by the Son river while the southern
boundary is demarcated by water divides.
Physiographically, the region is a part of
Vindhyanchal-Baghelkhand region and covers an
area about 3,941.33 Km’. The whole study area is
spread over Gopad-Banas tahsil of Sidhi District.
Maijhauli is main urban and administrative centre of
the Gopad- Banas tahsil.

Dr. Naseem Uddin, Principal, H.S.A.P.G. College, Razipur, Kamalganj, Farrukhabad, U.P.
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The study area, enjoys sub-tropical
monsoon climatic conditions with hot dry summer, a
good rainy season and cool dry winters. The average
distribution of temperature, rainfall, humidity, winds,
etc. with respect to the time and space indicates the
prevalence of four main seasons of unequal
durations; pre-monsoon season of dry summer
(March-May), monsoon season of wet summer (June-
September), post-monsoon season of transitional
period (October — November) and the winter season
of cold and dry period (December- February).

THE LANDSCAPE OF THE REGION

The landscape of the ’Inter-stream region of
the Son-Gopad and Banas rivers’, is in fact,
comprised of flat basins carved out in the relatively
soft rock formations, minor topgraphic forms, the
knolls, hills, ridges, spurs, narrow gorges, inter-
montane valleys, flat-topped and laterite-capped

'Paths’ characterized with escarpments, arise from
the multi complexity of processes and inheritance.
Thus, the natural landscape of the region exhibits a
mosaic of facets of varying forms and surface
materials.

Sidhi plain region and Majhauli flat plain are
carved out plains below the height of 300M, some
parts of which are extensively gullied.

Above these plain regions, the Khainjua
scarps, the Rolling upland of the Son-trough and
Sidhi upland abruptly rise from the height of 300m
over which the denudational processes of
downwasting and parallel retreat are intensively
active. These scarps and upland regions are
frequently breached by north, north-west and north-
east flowing tributaries of the Son, the Gopad and the
Banas rivers, due to which alternating basin and
gorge topography could come into shape.
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The third canopy of the region is
assemblage of flat-topped 'Paths’ (Hathipet Path
669m, Dhawai Path 693m, Suthri Path 691m, Beldiha
Path 702m, Sohira Path 652m, Chukari Path 717,
Dharti Path 495m, Charkha Path 666m and Khadola
Path 699m) over Gondwana-Damuda and
Gondwara-Mahadeva lithology. The rocks of this
canopy have been subjected to extensive weathering
from 5m to 15m. depth. Exposures of Barakar
sandstone and shale are seen in the section of Sehra
Nala. Carbonaceous shales are noted in the cutting of
the Samda Nala. At some places the rocks of upper

Gondwana comprised of ferruginuous sandstones
and clays, generally form plateau like structure over
the flat-topped hills. The drainage gullies, resulted
due to rapid erosion are common phenomena noted
all over the third canophy named with the Marwas-
Gopad Ban as upland of highly dissected surface. In
short, main physiographic features of this highest
upland of the study area are dissected hill ranges,
steep scarps, deep gorges and narrow restricted
valleys. General elevation of the plateau ranges from
609.6m to 731.52m, whereas the narrow valleys have
457.2m elevation from MSL (figs, 03 and 04).
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On the basis of aforesaid discussed sub-
tropical landscape of the ’Inter-stream region’, an
attempt has been made to work out the morphological
regionalization to interpret these natural landscapes
in terms of processes which appear to be responsible
for them. In such an attempt, differences between
land surface bedrock, regolith and transported
mantles are considered to be as fundamental.
Similarity, the effects of differential erosion have been
considered alongside the results of sequential
development.

MORPHOLOGICAL UNITS

On the basis of morphological
regionalization processes, atleast six morphological
units have been identified in the Inter-stream region of
the Son-Gopad-Banas rivers of the Vindhyancal-
Baghelkhand region.

() YOUNGALLUVIALPLAIN

This morphological unit is seen along
narrow products close to the Son river in and around
Bichhari, Kukuron, Dembha, Bahari, Tarka and Dol
vilages which are characterized with the recent
alluvial plain built by rivers. Here, the thickness of
alluvium varies from 5m to 30m as noted from the
bore hole logs near village Bahari. The alluvium is
composed of silt, clay, sand and pebbles brought-
down through the denudation of the hills and Khainjua
ridges. Lack of ravines in these areas, presence of
dark alluvial top soils and point bars distinguish these
alluvial countries as young alluvial plain. Locally this
unit is covered by good agricultural land. Ocassional
floods are seeninlow lying parts of the banks.

(I) SCATTERED RAVINOUS ZONE

This scattered morphological unit is seen
along the footzones of escarpments over flattish
lower gneissic surface (Sidhi plain and Majhauli flat
plain) having thick mantle of loose soil cover and
along the side slopes of the Son river (near Wari,
Nakjhor, Chandrehi localities), the Banas river (near
Mangrohar, Bajrangarh, Shankarpur, Badaria,
Dewha, Baghmanda localities), the Gopad river (near
Barpa, Chunha, Nanas, Duwara, Jhriya localities),
the Mahan river (near Atralla, Chobra, Pauri,
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Khantara, Naro, Gangal, Baraseni localities), the
Kormar river (near Karwar, Dewmath localities), the
Umrari river (near Kanjara localities) and the Pandwai
river (near Daraur, Kuthar, Chuwahi localities (fig. 05
A,B,C and D). The ravines near these localities are
controlled by the rectangular joint pattern, which is
characteristic of underlying bed-rock particularly
where they are shallower and exposed. These typical
broken country characterized with gullies of varying
dimentions, is in fact, narrow in size and coarse to
medium textured. Geomorphologically, itis accepted
that the creation of these rills, gullies and ravines is
due to accelerated erosion caused by lowering of the
lower bed, high water discharge with great velocity
accelerated by gravitational force through hilly
ranges, human influence particularly overgrazing and
deforestation.

(1) BURIED PEDIPLAIN (OLD ALLUVIUM)

Geomorphologically, this morphological unit
in the study region is outcome of all alluvial deposition
by the drainage system of the Son-Gopad, Banas and
their tributaries over the pediplains which were
existing before onset of fluvial activity. In fact, in the
phase of past semi-arid climate the process of sheet
erosion was intensively active in the pre-existing
lower Vindhyan relief which was later buried by fluvial
deposits, over loaded by colluvial sediments from the
neighbouring hilly ridges. These buried pediplains are
cultivated for rain fed crops like paddy and coarse
grains.

(IV) BROAD ISOLATED INTER-HILL MINI PLAINS
(ETCH PLAINS)

In fact, all the streams joining the Son and
Banas on to their right have defined alternating basin
and gorge topography due to which this geomorphic
unitcame into existence. Mostly these broad isolated
inter-hill miniplains are occupied by unconsolidated
material which extend generally to the east-west
direction parallel to the strike direction of hard rocks.
Actually, these are formed by alternate deep
weathering and stripping having alluvio-colluvial
deposition with well developed morphological
characteristics. At some places those narrow linear
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valleys are covered with thick forests. Acareful study
of these etched plains reveals that the rivers and
nallas flowing over these inter-hill mini plains,
generally follow the planes of structural weakness or
soft and easily eroded beds or prominent joint planes.
Moderate to severe surface erosion of on the lower
fringes of these planes is seen leading to the
formation of locally formed streams.

(V) STRUCTURALRELIEF

In the northern part of the study region, this
geomorphic unit is longitudinally exposed and has
given rise to a rolling topography. While in the
southern part of the study region, this unit is
represented by dissected hill ranges, steep scarps
and deep gorges. Morphologically, this unit exposes
the dip slopes of limestones, shales and sandstones
belonging to the lower Vindhyan rocks of pre-
Cambriam era. Fucoid markings belonging to
indistinguisable thalophytic plants are usually seen
on shales and sandstones. Dadri plateau is formed by
the upper Vindhyan sandstone resting over Bijawars.
The gentle dip slopes of these structural reliefs are
dissected and covered by shrubs while the
escarpments and obsequent slopes are covered by
moderately dense to dense mixed jungles. In the
southern part, the drainage pattern is dendritic where
the Gopad river flows over Barakar sandstones in
major part of its traverse. Similarly, the Banas river
flows through Gondwana formations all along its
course in the southern part of the region but near
Chamradol it flows over the Archaean rocks. Here, it
is necessary to mention that Knolls, the unique
topography are more favoured to the Archaean
exposures.

(V1) PIEDMONT PLAIN

This unit is seen in the middle and the lower
segments of dissected 'Path’ regions, Khainjua ridges
and isolated hillocks of the upland of Sidhi and Rolling
Surface of Son-trough region. In the pediment zones
of these areas, it is generally seen that sediment
deposits roll down from the hillsides through running
water action due to which coarse soils and clitters of
stone blocks rest below the influction point. The

depth of soils generally depends upon the category
sequence which generally increase down the slopes.
The fringes of the upper back slopes are highly
dissected while the old fans formed during the past
dry phase of Quaternary period are cropped but some
parts of these fans at present are running under the
process of gully erosion.
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CONCEPTUALIZING PERI-URBANISATION: AN APPRAISAL OF LITERATURE

Nidhi Bhawna

ABSTRACT

A peri-urban region is largely considered as an area that surrounds a metropolitan area or city, neither urban nor
rural in conventional sense. These are fastest growing regions in many countries. This paper presents a review of works done
so farin this field. It includes definitions by various scholars, general characteristics, formation, an attempt to classify them and
the impacts on people and surroundings. The main aim of the paper is to introduce and familiarize the readers with the concept
of peri-urbanisation for a clear understanding and to develop an envision for better understanding of the area. The extensive
review of existing literature provides a clarity in the concept. Today's peri-urban areas were once hinterland, which is now in
transition stage. This phase of transformation on the periphery of the city can be concluded as Peri-urbanisation. The future of

these areas, perhaps, is that they might become a part of the city in decades to come.

Introduction

The areas which were once uninhabited or
very thinly populated with only primary activities as
the source of economy towards the outer margins of a
town or city are identified as Peri-urban areas. A
process of urbanisation on the periphery of urban
areas that extends its way out to countryside is called
Peri-urbanisation. It is a course of horizontal urban
expansion. The peri-urban areas were formerly seen
as hinterland, and from the last few decades, they are
being taken over by the rising population to meet the
demands of residence, recreation and economy
endorsing a mix of rural- urban characteristics.

The term ’Peri-urban’ might be new but the concept is
not so recent in itself. This has been studied under
different impressions such as fringe, rural-urban
fringe, urban village, urban transition and so on. Peri-
urban zones are often more environmentally unstable
than urban and rural setting. A peri-urban region is
largely considered as an area that surrounds a
metropolitan area or city, neither urban nor rural in
conventional sense. These are fastest growing
regions in many countries across the world.

This paper discusses the various definitions

and concepts put forward by various scholars of the
concerned and related field. Then it throws some light
on the characteristics and stages of peri-urban
development/ formation. Then there is debate about
some classification attempted by various scholars.

OBJECTIVES

The main aim of the paper is to introduce
and familiarize with the concept of peri-urbanisation
for a clear understanding and to develop an envision
for better comprehension of the area. This paper
presents areview of works done so far in this field.

DATABASE AND METHODOLOGY

The study employs the use of secondary
data in the form of various research paper, articles,
books etc published globally to form a review on the
topic ’‘peri-urbanisation’. The thorough exploration
and evaluation of the literature has been carried out to
lead to a critical review of the subject area.

DEFINING PERI-URBAN: DIFFERENT
SCHOLARLY VIEWS
Different scholars have tried to define the

term ’peri-urban’ but it is difficult to give an exact
definition because of its ambiguous administrative
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status. Garnier and Chabot (1967) understand that
peri urban area is where the continuous built-up town
concludes. Wehrwein (1942) considers it as an area
that is forced by urban development. Peri urban area
is an area of Rural-Urban Fringe, defines Pryor
(1968) and it is characterised on the basis of
settlements density, the existence of commercial
functions, individual, the level of land conversion and
existence of commuting. McGee (1991) attempts to
define peri-urban as "those areas surrounding the city
within a daily commuting reach of the city core". Rural
Policy Research Institute (RUPRI) criticizes the
dichotomous basis of 'urban’ and ’rural’ definitions,
arguing that many of the characteristics that define
rural areas exist along a continuum within which
individuals, households, communities and institutions
distribute themselves.

laquinta and Drescher (2000)
conceptualised a very comprehensive definition for
peri-urban within the concept of ’urban’ and
established theoretical definitions of urbanisation
identifying the following components: (a)
Demographic component (such as population size
and density). (b) Economic-sectoral component
(primarily non-agricultural labour force. (c) Socio-
psychological component (i.e., consciousness of
what it means to be urban).They are of the view that
peri-urban ’place’ is proximate to the city and is
substantially important for comprehensive
understanding of peri-urban, but it is incidental to an
elementary level understanding of peri-urban. Also,
focus on geographic location for defining peri-urban
undermines a transparent understanding of rural-
urban spectrum as dynamic, interactive and
transformative.

Rohilla (2005) reviews the urban growth as
an evolutionary process. He defines the ’peri-urban’
areas of Delhi in his case as "an arealvillage in the
evolutionary process of urban development,
including villages engulfed in the process of
urbanisation (referred as urban village) already part
of the city and the sub-urban areas/villages including
outgrowths on the fringe of existing city, which are in

the transitional phase of urban development
(planned/unplanned) which in a period of one or two
decades will become a part of the city limits."
However, Dupont (2007) explores the peri-urban
areas as a specific and non-neutral space. She
establishes that the spatial expansion of megacities
leads to peri urbanisation. It directs to the formation of
mixed spaces midway between the urban centres
and rural spaces — a transitory space subjected to
multiple transformations. These transformations
include physical, socio-demographic, cultural,
economic, morphological and functional changes.
This mixed space sustains a population with
contrasting lifestyle and diverse land use. Peri-urban
spaces are disputed areas with divergent and
conflicting interests. Hence, the extension of
residential, industrial and commercial zones
competes with the development of green belts,
cultivated areas and nature reserves.

A Peri-urban interface always remains in
transitory state, argues Singh and Singh (2012), and
when the Peri-Urban Interface becomes urban, the
peri-urban in geographical sense is driven further out.
This region of transition undergoes constant shift in
lives and livelihoods. The urban limits are further
pushed out and occupied by migrants from the near
lower order settlements which tapers the identity of
original inhabitants. Douglas (2008) examines the
scientific understanding of peri-urban areas and
views it as a transition zone, where urban and rural
activities are juxtaposed and landscapes features are
subject to rapid modification, induced by
anthropogenic activities. This leads to changes in the
hydrological, ecological, geomorphological and
socio-economic systems which are often neglected
by rural and urban administration. He addressed the
perception of peri-urban areas associated with
different people and organization. The poor sees peri-
urban as a place where itis easier to build shelter and
occupy land for agriculture. Industrialist looks at these
as a potential source of raw materials essential for
urban life. For middle class people it is a residential
zone for houses in a rural setting, close to nature and
for other recreational activities and so on.
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Urban and rural stand as an antonym but they are a
part of a common system and are the two ends of
continuum,Sarkar and Bandyopadhayay (2013). The
city and countryside together form the city region and
they are functionally dependent even though they
have different economies and land use pattern. They
have their own spatial expansion but when they meet,
they form a completely unique region which is
characterised by mixed land use and evolves as
different cultural entity as well. They go on to explain
that the dynamic nature of the city compels it to
expand beyond its boundaries, slowly engulfing the
proximate countryside and annexes them with its own
territories. Itis here that the urban meets the rural and
forms the Peri-urban interface.

Narain, Anand and Banerjee (2013) chose
five Indian cities to understand the diverse nature of
urbanisation and peri-urban process. These cities are
located in different parts of the countries with different
underlying agro-ecological contexts. They are of the
opinion that a concept-based definition of peri-urban
seem to be more relevant than the place-based
definitions around geographically demarcated
boundaries. It is easier to identify peri-urban areas by
features and processes than to look at rigid
geographical boundary or distance from the city. Peri-
urban areas are locations of intense land use change,
social and economic heterogeneity, contested natural
resource use and occupational diversification. While
defining of what constitutes a peri-urban, Narain et.al
(2014) explained that peri-urban is a relative concept,
and constituted in relation to what we see as 'urban’.

In developed nations the peri-urban area
has been seen as a zone of social and economic
changes and spatial restructuring, while in
developing countries, it is a zone of chaotic
urbanisation leading to sprawl. In both scenarios, the
peri-urban can be seen as a new kind of multi-
functioning territory. To clearly understand the
concept, one needs to look beyond the conventional
divide between 'urban’ and ’rural’ and view it as new
kind of territory where peri-urban is the central feature
— one which is not fixed, rather being in continuous
flux and transition. Thus, peri-urban is where the
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urban structure transitions into the rural landscape.
From a European perspective, the peri-urban areas
are often understood to be mixed areas under an
urban influence but with a rural morphology.

CHARACTERISTICS OF PERI-URBAN
INTERFACE

On extensive study of existing literature
following characteristics can be established:

a) The geographical location of peri-urban areas is
hemmed between city and countryside, mostly
edging the periphery of an urban area.

b) The pace of peri-urbanisation is proportional to
the size and growth of urban settlement.

c) Peri-urban areas witness a rapid, unplanned,
unregulated, and fragmented growth of
population often adding a slum like picture to the
landscape.

d) Shifting of livelihood is a common occurrence in
peri-urban regions.

e) These areas make an economic switch from
primary activities such as agriculture to
secondary and tertiary activities such as daily
wage labours, construction work, etc.

f)  Daily migration is a common characteristic of a
peri-urban society.

g) Another experience of peri-urban interface is its
unclear and ambiguous jurisdiction. Here,
duplicity in matters of planning, land tenure,
building guidelines and absence of urban civic
amenities is acommon sight.

h) Environmental characteristics include
diminishing of forest, wetlands to compensate
the housing demand of rising population.

i) Urban pressure on resources leads to

degradation of ecosystem.
FORMATION OF PERI-URBAN INTERFACE

The development of peri-urban interface
does not take place over night. It is a phenomenon
that takes time to appear. A process that gradually
evolves at the rural-urban fringe and leads to the
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A diagrammatic representation of Formation of Peri-Urban Interface.
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formation of Peri-urban interface. The formation of
PUIl follows a development pattern.

Stage 1: An urban & a rural centre exist in isolation.
The village is unaffected by city.

Stage 2: In due course of time, rural-urban interaction
begins. (mostly city people availing rural amenities
such as fresh vegetables, fruits, milk and other
products.

Stage 3: Now village folks want to avail employment
opportunities offered by the city.

Stage 4: Population growth at the core of urban
centre pushes people to move towards outer
boundary where land is cheaper.

Stage 5: Initial changes in occupational patterns act
as a stimulus to a bunch of the economic prospects.

Stage 6: Urban land use starts infiltrating rural
landscape. Development of residential societies and
recreational features for city dwellers.

Stage 7: Urban land uses replaces the previous rural
activities and the villagers become a component of
the city.

Stage 8: Nevertheless, all the traces of the previous
rural practices do not disappear. Thus, a blend of rural
and urban characteristics is visible at the boundary
zone whichis termed as PERI-URBAN INTERFACE.

CLASSIFICATION OF PERI-URBAN AREAS

Classification of peri-urban regions has not
been easy. Some recognised categorization has
been discussed here. On the basis of stage of
development, McGee (1991) has used the concept of
Desakota to describe the peri-urban region of
Indonesia. '‘Desa’ means village and ’kota’ means city
wherein urban and rural activities take place together.
Desakota are the areas of mix land uses agricultural
and non-agricultural activities expanding along the
corridors between large city cores, characterized by
considerable population employed in agriculture. He
has identified Desakota as the following: Type | —
These regions witness a fall in rural lifestyle, change
in land use and an increased dependency on urban
centres. Type Il — Where the population shifts from
agricultural to non-agricultural works, observing rapid
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economic growth.Type Ill — The regions of high
density and slow economic growth in the vicinity of
secondary urban centres.

laquinta and Dresher (2000) while
discussing the nature and complexity of peri urban
regions, which combines both ’‘urban’ and ’rural’
elements have identified five types of peri-urban
areas.

1. Village Peri-urban or Peri-rural ("Rural" places
with "urban" consciousness)

This type peri urban regions are
geographically away from urban areas but still
experience ’urbanism’. Such behaviour can be
observed due to following reasons:

i.  Theinflow of out-migrant remittances,

ii. Out-migrantinfusion of "urban" ideas and modes
of behaviour,

iii. Out-migrant infusion of non-income resources,
and/or

iv. Out-migrant participation--particularly strategic--
in community decision-making.

2. Inplace peri-urban

This region is geographically proximate to urban
areas and is an outcome of in-situ urbanisation. They
are in the process of being absorbed whole, either by
annexation(actual expansion of the city fringe) or
simple reclassification (reflecting de facto urban
expansion). Exclusive of any new urban in-migrants,
the residents of these areas tend to reflect the
extremes of the local power spectrum:

i. those least likely to be opportunistic since they
chose notto migrate earlier;

ii. those most likely to benefit from customary or
traditional arrangements and who had a vested
interestin remaining;

iii. those most embedded in and accepting of
customary or traditional arrangements who had
little real opportunity to migrate earlier.

3. Chain peri-urban (In-migration from a single
place)
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Such type of peri urban is found when a village
population is geographically displaced to a specific
locality in the urban periphery. Such migrants tend to
be more opportunistic, willing to take risk and hence
open to change. These areas have a high degree of
ethnic homogeneity and numbers sufficient for a
critical mass. Consequently, traditional or customary
beliefs and institutions tend to be carried to and
reconstructed in the new environment, integrating
elements of the new surrounding urban institutions.

4. Diffuse peri-urban (In-migration from various
places)

In this scenario, the in-migrants descend
from a variety of geographic source points rather than
a single one. In-migration to this region often also
includes migrants from urban areas. These areas are
designated by greater ethnic heterogeneity and a
greater density of varied beliefs about customary
institutions and arrangements than chain peri-urban
environments.

5. Absorbed peri-urban.

The defining feature of these locations is the
maintenance of customary or traditional institutional
arrangements, which are derivative of the culture of
original settlers/residents who have long since
ceased to be the numeric majority in the area. These
areas derive from either in-place peri-urban areas or
from chain peri-urban areas. Over time either of
these peri-urban types can undergo the
compositional processes of succession and
displacement while on the macro level being ever-
more absorbed into the urban environment--
administratively, politically and social-
psychologically.

Another term for categorization of peri-
urban areas was ’cluster’ as used by Budiyantini and
Pratiwi (2015) in their study for Bandung Metropolitan
Area, Indonesia. They used cluster analysis method
for the analysis and considered physical, social and
economic aspects, each split into some variables
which were further divided into indicators to analyse
and present the following types:

1. Predominantly Urban Cluster:Villages in

Predominantly Urban Cluster have extensive
non-agricultural land, higher housing density,
better accessibility, as well as higher human
resources productivities compared to the
villages in semi urban and potential urban
Clusters.

2. Semi Urban Cluster: Villages in Semi Urban
Cluster identified as an area with mixing urban
and rural characteristics.

3. Potential Urban Cluster: Villages in Potential
Urban Cluster have a steeper slope, located at a
higher elevation, and have a wider agricultural
land, a lower density of housing and population
compare to those in Predominantly Urban and
Semi Urban Cluster. The economic activity of
such areas mostly involves primary sector.

IMPACT OF PERI-URBANISATION

The process of rapid urbanisation has a
direct impact on its surrounding people and
environment. This effect of change in urban activities
can be viewed as either physical which includes
changes in land use and immediate physical
environment or socio-economic which projects the
lifestyle change, change in economic scenarios. Peri-
urban areas experience rapid transformations, a
zone that attracts middle class urban population to
make affordable housing and the one that offers great
livelihood opportunities for the rural poor. The influx of
this new group of people have brought about heavy
competition for locally available goods, amenities and
resources. Rapid changes of agricultural land for non-
agricultural purposes pushes people to engage in
non-farm activities. Therefore peri-urbanisation has a
direct impact on the livelihood of people. There have
been changes in income and employment prospects.
There are new opportunities for people who
previously worked on farms, can now open small-
scale business or shops to cater the daily
requirements of the city people who have shifted into
the periphery.

Kombe (2005) in his case study of Dar es salaam,
Tanzania discussed the implications of urban growth
on land use in peri-urban areas. One case study on
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Nyantira focused on shift in land use from
subsistence agriculture to urban- oriented farming
and housing purposes. There was an absence of
farmland sub-division guidelines, the size of land
parcels depends on buyers’ requirement or the
willingness of sellers to dispose-off land. Reviewing
the livelihood conditions, around 70% of households
were engaged in gardening and poultry keeping.
Most of the plots were used for multiple functions
such as housing, gardening, poultry keeping etc.
Most of the land surrounding the built-up areas is still
open suggesting a development stage of transition.
There has been an increase in migration from rural to
peri-urban areas due to decreasing opportunities in
agriculture related activities. 90% of Tanzanian
people depend on agriculture for employment and
livelihood are now moving to Nyantira with the help of
social ties. Urban poor who wish to own a house often
migrate over to peri-urban areas due to cheap land
which leads to development of informal settlement.
Most of these migrants have low levels of education
and are unskilled so they take up jobs like domestic
servants and watchmen. They also acquire
knowledge of poultry keeping and gardening to
increase their future work choices. Another case
study following the villagization programme in the
mid- 1970s, people from outlying villages surrounding
Charambe were shifted to Rangi Tatu. The pre-
dominant land use of Rangi Tatu is residential,
although most houses engage in farming in areas
located approximately 5 kms away. Farming being
the principal source of livelihood, small merchandize
has also gained popularity among the dwellers. Other
secondary occupations include vendors, carpenters,
make-shift repair garages.

Impact of peri-urbanisation was studied by
Singh and Singh (2010) on Lamhi village located at
the periphery of Varanasi city with an objective of
assessing the transitional characteristics of village by
studying the landscape change due to rural urban
interaction. The analysis verified the changing land
use and emerging patterns. Major changes included
agricultural intensification and crop diversification
and increase in residential landuse. Peri urbanisation
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also impacted the livelihood of villagers. People
started taking up other jobs such as construction and
industrial workers. An acute percentage of people
engaged in agriculture and allied activities was traced
i.e., from 60% in 1991 to 10% in 2010. Influence of
peri-urbanisation on women was also investigated
which indicated an increase in self-employed income
generating activities and economic empowerment
among them. The womenfolk were adopting
urbanism, thus concluding that neighbourhood plays
akeyrole in this transformation.

Thuo (2013) observed that there are new
employment opportunities in Rural Urban Fringe of
Nairobi in the construction sector. Formerly, natives
were engaged in farm activities and ’Jua Kal?’
(informal sector) but due to recent peri-urban
development they have different job options available
such as shoe repair, construction works, grocery
selling and other service-oriented jobs. This suggests
new income prospects for local people.Murthy and
Madhuri (2015) in their study on the changing land
use pattern and impact of peri-urban agriculture that
to encourage foreign investment provisions were
made to buy land for processing, storage, marketing
and transportation etc. Agriculture and forest land are
being acquired for industrial purposes. Provisions
regarding land ceilings were also made. Conversion
of land for non-agricultural purpose has also been
made easier. There has been a hike in land prices
owing to its increasing demand. There has been a
significant increase in built-up areas about 15.14%
from 1989 to 2012 and reduction in vegetative and
barrenland of 3.2 % and 14.45% respectively.

Ravi, Ponnusamy, Kale and Mandal (2016)
discussed the impact of urbanisation on peri-urban
farmlands and farmers. They came up with the
concept of twin effect of rapid development on
farming and farmers. The splitting of farming lands
into small sites leads to loss in agricultural production.
The farmers who were lured to sell their lands are
rendered landless if the money obtained is not
effectively utilized.Cahya, Martini and Kasikoen
(2018) research finding depicts a significant land use
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changes from 2013 to 2015 with reduction in garden
and wetlands and an increase in the built-up land
mostly hotel, villas, resorts etc. accounting to 50.90
hectares in Ciawi urban area.

CONCLUSION

Peri-urbanisation can be considered as
both: a driver and influencer of global environmental
changes. Observing land use and land cover
changes over time can aidin reflecting the impacts of
urbanisation on peri-urban areas. A peri-urban area is
not only a zone of direct impact experiencing the
immediate effects of land demand from urban growth
and pollution but is also a wider market-related zone
of influence that is recognisable in terms of handling
agricultural and natural resources. Peri-urban areas
mightinclude valuable protected areas, forested hills,
preserved woodlands, prime agricultural lands and
important wetlands which endows the essential life
support services for urban residents. Peri-urban
areas are the zone of mixed land use, partly
rural(agriculture) and partly urban (secondary and
tertiary) activities; a zone where continuous urban
built-up ends and rural practices begin to appear.
Peri-urban interface are rural impressions on urban
boundary. However, focus on geographic location for
defining the concept often cannot completely justify
its true understanding. So, one should also consider
other factors such as population, occupational
structure, environmental and socio-psychological
aspects.

The process of peri-urbanisation brings
transformations in the livelihood, ecology and cultural
practices of the folks. Peri urban areas are perceived
differently by different people according to one’s
needs. At some place, it is a zone of chaos while at
other it is a region of planned development. Effect of
urbanisation has brought about noticeable changes
in the life of people and on natural landscape of the
region. Physical impacts are directly seen by the
growth of industries, commercial units, mushrooming
of slums, loss in natural cover and vegetation,
degrading eco-system and land use pattern changes.
Socio-cultural changes include a psychological
sense of urbanism. Interface witnesses a change in

economic activity and occupational orientation.

The extensive review of existing literature provides a
clarity in the concept. Different scholars recognize
peri-urban space differently but we do agree on a
common viewpoint that it is dichotomous space
between core and countryside. A hybrid landscape
with partial urban and partial rural characteristics.
Today'’s peri-urban areas were once hinterland, now it
is in transition stage. This phase of transformation on
the periphery of the city can be concluded as Peri-
urbanisation. The future of these areas, perhaps, is
that they will become a part of the city in decades to
come.
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ABSTRACT

This paper investigates the factor responsible for selection of vocational courses in the school higher education. For
this purpose the statistical technique using the factor analysis to identify factors that affect the selection of vocational courses
by the students of senior secondary schools in Delhi. The primary data were collected through questionnaires. The number of
respondents was 172 students. The methodologies used were descriptive statistics and factor analysis. The results showed
that seven factors have strong influence on the choice of vocational courses of the students; which are 1) Mothers education
2) Fathers' occupation 3) Family status of neighborhood 4) Constructive activities undertaken after school size and its
condition, 5) introduction of manual work in early life 6) endorsing of skill by Famous personality 7) effectively transacted
vocational course results in high future uptake of that course. The output of the paper provides in-depth knowledge and

information of the selection of vocational courses in higher education.

Keywords: Factor analysis, Demographic factors, Vocational courses.

Introduction

Vocational education and training in India
encompasses skill acquisition which takes place
through two basic structural streams — a small formal
one and a large informal one (World Bank Report
2006). Despite, India being enjoying the benefits of
Demographic Dividend, the status of vocational
training in India is dismally low with only about 2.5
million vocational training seats available whereas
12.8 million persons enter the labour market each
year (MHRD, 2011). Similarly, the World Bank Report
(2006) shows that among persons of age 15-29 only
about 2 per cent reported to have received formal
vocational training and another 8 per cent reported to
have received non-formal vocational training. Still,
the students trained in CBSE affiliated schools are
only 2% across India. Somewhere, there has been a
gap where the efforts made by the government have
not reaped the benefits that was envisaged.

Despite such potential for the growth of the
vocational education, the growth rate of vocational
education is abysmal for two reasons. Firstly, there is

a widespread belief that remuneration to such
alternative vocations is meager and variable
compared to non vocation jobs. Secondly, the
vocational courses still remain unpopular due to low
social prestige attached with them vis-a-vis academic
courses.

Arum and Shavit (1995) pointed out that
vocational subjects act as a social security net for the
students who do not wish to pursue education in the
colleges. Benavot (1983) speaks of the benefits of
mass skilling and argues that vocational education
can not only act as tool for establishing social security
but also act as a potential to train the population and
stream them as skilled manpower (Gupta, 2018,
2018a). Agoini et.al. (2004) studied the factors that
influence the participation in the vocational
education. He reported that there are three different
types of students that are more likely to participate in
vocational education, they are ones with low
academic achievement, with low educational
aspirations and those from low socioeconomic
backgrounds. Students with disabilities or behavior
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problems have higher participation rates; however,
these higher rates are related to their low academic
achievement, low educational aspirations, and low
socio-economic backgrounds — not to their disabilities
or behavior problems. The study suggested that the
students with low prior achievement are more likely to
pursue vocational education. Arora (1988) conducted
a study of educational and vocational aspirations of
the students of class Xll and found out that none of the
boys whose fathers were doctors, engineers or
teachers obtained marks less than 45%. Further,
boys found desire to cultivate the right interest,
attitudes, morals and intellectual values and the girls
found desire to cultivate the right interests, to seek
new knowledge and to have a good social life as a
motivation to pursue higher education. Holland
(1959, 1997) in his theory of vocational personalities
and work environments says that there is a tendency
for congruence between six types of personality and
six corresponding types of work environments,
implying that successful vocational learning depends
upon the preordained fit' between them, and is
primarily a technical process of acquiring the relevant
sets of skills and knowledge. However, Bates (1991,
1994a) argues that a sense of 'suitability’ for a certain
type of work is constructed socially and culturally, and
that VET — from recruitment through to qualification
and labour market entry — plays a powerful role in that
process, mediating between classed-gendered
backgrounds and the demands of the workplace.
Bates (1991) and Hochschild (1983) further added
that when learning appears to be a process of
orientation to a particular identity, a sense of what
makes ’'the right person for the job’. It is termed as
‘Vocational Habitus’. Vocational habitus proposes
that the learner aspires to a certain combination of
dispositions demanded by the vocational culture. It
operates in disciplinary ways to dictate how one
should properly feel, look and act, as well as the
values, attitudes and beliefs that one should espouse.
In a study conducted by Bates (1994a) in a youth
training scheme for girls going into care of the elderly
showed how the scheme effectively selected and
then further sifted and acculturated the trainees. All
the trainees had been ’‘cooled out’ of ambitions to
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work in slightly higher status occupations such as
childs care. Some of the girls proved unable to
develop the requisite caring dispositions for this work,
and became isolated then excluded. The successful
‘care girls’ eventually came to regard their work as a
‘job which is right for me’, as they also became ’'the
right person for the job’. This re-construction of their
tightly restricted occupational choice and of their own
identities is redolent of what Bourdieu (1986) terms
‘the choice of the necessary’. Colley et. al (2003)
further reiterates Bates view and points out that a
taught skill set incorporated by a group is also
dependent upon learning culture of a group. He
quotes “learning is a process of becoming”. Learning
cultures, and the vocational cultures in which they are
steeped, transform those who enter in them in ways
that produce new identities but also reproduce
existing ones, such as gender stereotypes. Bourdieu
(1977) further describes that particular describes this
as ’'un sens pratique’, ’practical common sense’.
Bourdieu (2001) said that particular forms of learning
(or occupations) may attract people from similar
backgrounds or with similar dispositions. Bhargava
(1991) in his study on the interests and difficulties
faced by the students studying in vocational
education stream, found out that majority of students
chose vocational education out of their interest and
found out that it was purposeful, interesting and
important for enhancing employment and thereby
leading to national development. Their parents were
also of the opinion that vocational education was
better than pursuing academic education as it
prepared them for employment and self —education
(Gupta, 2018, 2018a). Only a smaller section joined
vocational education as they could not get admission
in academic stream. Conroy (1998) studied the
relationship of gender and programme of enroliment
signifying adolescents’ occupational and educational
aspirations. The results indicated that students
desired professional jobs; many of which required
graduate degrees or licensing. Gender and
programme of enrollment were significantly related to
ideal job with programme of enrollment being a strong
predictor. The job opportunities likely to be available
did not match the goals. David (2005) explored the
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perceptions of CTE (Career Technical Education) of
the high school seniors’ and factors influencing their
decision to attend an area career technical center.
The findings indicated that a CTE student was
performing somewhat lower academically, living less
often with parents while more commonly residing
without either parents present and being more
economically disadvantaged than their non-CTE
counterparts. While more CTE students than
non—CTE students perceive the Career Technical
Education as an avenue to college, both groups
identify strongly with the CTE connection to the work
place. The most influential people upon a student
regarding a decision to attend, or not to attend, are
friends, parents, CTE staff and high school
counselors. Grover (1979) conducted a research on
parental aspiration as related to personality and
school achievements of students. The study revealed
a positive co-relation between fathers and mothers’
aspirations. There was a significant difference
between school achievements of children of low
aspiring parents and middle aspiring parents. Joseph
(2005) investigated parental perceptions of
vocational education through a comparative study
between an urban school district and a rural school
district in south Mississippi. He reported that the
perceptions of parents towards vocational education
were quite positive and generally believed that
vocational education is a viable option to prepare
students for further education and employment.

However, despite the positive interventions
made by the Indian government the quality and
quantity of Indian vocational education remain one of
the major concern because of following reasons (1)
student teacher ratio is still very high. (2) GER in
vocational courses is very low. (3) Greater disparities
in education across the various section of the society
and also the within various regions. (4) Lack of
diversification in education as we do not offer many
courses of high quality. (6) Less advance scientific
and technical education. (7) Low prestige associated
with vocational education.

Therefore, a need was felt to understand
what factors lead to the selection of vocational

courses by the student. This question can be viewed
from another aspect where it may also be seen that
why particular form of course/ learning (or
occupations) may attract people from similar
backgrounds or with similar dispositions.

The Study Area

National Capital Territory is spread over an
area of 1,483 sq. km. between 28°23'17'N &
28°53'00"N latitudes and between 76°5024"E &
77°20’37"E longitudes. The demographic changes in
NCT Delhi occurred more rapidly in last hundred
years and more than forty-fold (1911-0.41 to 2011-
18.45 million) increase in its population has been
noticed, but it was not uniformly during the past
century.

Objectives

To study the different factors that affects the
choices of vocational courses in school higher
education. This study is focused on the statistical
technique using the factor analysis to identify factors
that affect the selection of vocational courses by the
students of senior secondary schools in Delhi.

Methodology

The methodologies used were descriptive
statistics and factor analysis. Questionnaires were
formed to answer the question “is there an inherent
(hereditary) factor that affects the choice of vocational
courses or is it influenced by the socio-economic
factors. The data were collected using
questionnaires. The number of respondents was 172
students. The questionnaire (see Appendix 1)
consisted of 27 questions and was administered to
the sample of (respondents) students of class Xl who
had selected a vocational course which were either
Food Production or Garment Construction. Both of
the courses were offered as a two year course with
exams being conducted at the end of each year.
These programs aim to develop skills for job profiles
of both the courses are Trainee Commie and Hand
Embroider/Assistant Fashion Designer. The eligibility
to these courses were 10th standard pass for both
male and female students.
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The questionnaire was based upon a
combination of single select multiple choice
questionnaire and likert scale. The sample was
selected through stratified purposive sampling. This
study was limited to the 12 educational districts of the
state of Delhi. Two districts were selected based on the
similarity of courses offered by both public and private
schools along with having sufficient sample size. The
two courses Food Production and Garment
Construction fulfilled both. No other districts were
offering two similar courses in sufficient sample size.
The schools from these two districts were selected
randomly. Four schools (2 private and 2 public schools)
from each district were selected. The questionnaires
were pre-tested on 10 students studying in each course
for reliability on cronbach’s alpha which was 0.794 for
27 items.

Mohd Salleh Abu and Zaidatun Tasir (2001),
stated that when the reliability coefficient is more than
0.6 it can be used. Kroz et al. (2008) stated the
Cronbach’s Alpha value for questionnaire should be
between 0.65 until 0.75. In this study, the reliability
analysis result showed more than 0.79, which shows
that there is internal consistency of the scales.

The sample size was-
= Students of class Xl
n=62

= Students of class XI pursuing Garment
Construction (Fashion Design and Garment
Technology): n=110

pursuing Food Production:

The following hypothesis was tested-

H: Choices of Vocational courses are often affected by
various factors.

SPSS was used to perform statistical analysis
of the data collected. The methodologies used were
reliability testing, descriptive statistics and factor
analysis. Based on the social, cognitive and career
theories proposed by Lent, Brown and Hackett's
(1994), Albert Bandura (1977)and  Krumboltz's (1979)
the 27 questions of the questionnaire were grouped
together to form 6 major variables (named below); a)
Background of the student b) Academic Performance
c) Career Interest d) Self Efficacy e) Parental Pressure
and e) Peer Influence.
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The data was analyzed on SPSS for
reliability, descriptive statistics (mean frequency peak,
standard deviation and skewness) and inferential
statistics (factor analysis). Coakes and Ong (2011),
suggested that a sample size of more than two hundred
is more acceptable to fulfill the factor analysis. The
factor analysis was done on the 6 major grouped
variables separately. Factors with Eigen value of 1 and
above were extracted and again rotated on rotatory
component matrix. The factors with 0.7 values and
above were selected. These factors are the ones with
high predictive affect on the choice of vocational
courses.

Result and Discussion
Descriptive analysis-

From the analysis of the peaks of the data
(figure 1), it can be summed up that the data collected
from the students show that there is relationship
between the socio-economic background and
vocational aspirations. Respondents belonging to
similar background get attracted towards vocational
courses. Further, those students whose fathers were
self-employed acted as strong motivation for students
to choose vocational as the parents saw vocational
more rewarding in term of job then academics.

The study also reveals that students had
moderate grades in their class X and that they had
selected vocational course after interaction with
teachers. Furthermore, they have taken vocational
course as their main subjects and are satisfied with the
theory and practicals that are taught to them. They
seems to be well aware of their future prospects after
completing the vocational course and that they don’t
want to study any other vocational subject then the one
studied by them.

The students found themselves motivated
enough to start a new activity and they like to follow skill
related activity similar to the vocational subject selected
in the school. They have joined computer classes after
school to self improve themselves as per the job
market. They have fairly positive perception about the
manual work that is part of vocational courses. The
students don’t want to leave their studies and want to
pursue their course till its completion, and want to do
wellin their chosen vocational course in next 5 years.



@ 65@

10

M FP mode

o Wil

.......................... : GC d

_ ‘ : ® GC mode

22‘%E = =
= W = ¥ s T

Fig. 01 : Comparison of Modes of All Variables of Food Production and Garment Construction.

Factor Analysis The table 01 and table 02 below displays the
total variance explained for the factors that have
maximum impact on the selection of vocational
courses on the students. These factors were extracted
based on their Eigen values, which were 1 or greater.

Factor analysis was used to identify the
factors that influence the choice of vocational courses
by the students. The method employed was Principal
component matrix method.

Table 01 : Total Variance Explained Rotation Sums of Squared Loadings Factor for Food Production.

Variable Component Rotation sum of squares
Total Percentage of | Cumulative
variance percentage
Background Mothers Education 3.275 46.782 46.782
of the Student | Fathers Education 1.382 19.740 66.522
Academic Number of subject 1.493 24.882 24.882
Performance Number of vocational subjects 1.468 24.464 49.346
CGPA in class X 1.242 20.700 70.046
Career Reason for pursuing voc course 1.300 43.330 43.330
Interest ;Aulll()ifyother voc course they want to 1.088 36.283 79.612
Self Efficacy Motivation to start a new activity 1.696 24.233 24.233
Z\/n}ll:t activity pursued during free 1.662 23745 47 978
Joined skill activity after school 1.284 18.348 66.326
Parental Where your parents want to see 1171 58 564 58 564
pressure you working
Peer Vocational subject selected by 1.494 37.353 37.353
Influence your friend same
Stream your closest friend opted 1.025 25615 62.968

for in Class XI
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Table 02 : Total Variance Explained Rotation Sums of Squared Loadings Factor for Garment

Construction.

Variable Component Rotation sum of squares
Total Percentage of Cumulative
variance percentage
Background of | Mothers Education 3.275 46.782 46.782
the Student Fathers Education 1.382 19.740 66.522
Mothers Employment 1.198 17.109 70.236
Academic Number of subject 3.420 57 008 57,008
Performance
Career Interest Reason for pursuing voc 1,564 57 138 57 138
course
Self Efficacy Mqtlyatlon to start a new 1.525 21.783 21783
activity
What activity pursued 1.366 19.514 41.297
during free time
Joined skill activity after 1226 17,519 53816
school
Parental Where your pare;nts want 1,244 62.203 62.203
pressure to see you working
Peer Influence Vocational subject
selected by your friend 1.485 37.121 37.121
same
Stream your closest
friend opted for in Class 1.254 31.343 68.464
XI

The rotated component matrix for the
components was extracted on the basis of Eigen
value. The variables which give highest predictive
value to the components were selected based on the
factor loadings of 0.7 or more.

Based on the results of the rotatory
component matrix, following table 03 shows the
factors that affect the uptake of vocational courses
Food Production and Garment Construction
respectively.

Major Findings and Conclusion

The findings of this paper somewhere falls in
line with the theory of career decision-making by
Krumboltz’'s (1979) and Holland (1959,1997). They
both highlighted that there are range of influences
which effect choice of career decision. Through this
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paper it is clearly indicate that the mother has strong
influence in effecting the choice of vocational
courses. This finding holds great significance as
school can focus on counselling mothers that will
result in increased uptake of vocational courses.
Further, Father’s occupation plays an important role
in the choice of vocational courses by their children,
along with affecting the choice of their friends. If
fathers’ occupation is skill based then their children
are also motivated to take similar courses reiterates
the theory suggested by Bourdieu (2001). A students
family status influences the choice of their friends
whereas, the neighbours family status influence the
selection of vocational course by the respondent and
how motivated the respondent will be in learning a
skill is similar to what Bhargava (1991) found in his
research. A demonstration effect is seen where
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Table 03 : Rotated Component Matrix for the Components Extracted on the Basis of Eigen Value.

Course Component Factor
Food Production and | Students Background Mothers educational Respondents family status
Garment status Neighbours family status
Construction Monthly school fees paid
Garment Students Background Mothers occupation Mothers education
Construction

Food Production Academic Performance

Number of vocati  onal

subject

How are vocational courses
being taught in the school

Number of subjects

Number of vocational subjects

Career Interest

Any other vocational
course respondent
wants to study

Famous personality liked by the
student and wants to become like

Self Efficacy

Motivation to start a
new activity

Perception about the manual
work in vocational course

What activity pursued
during free time

Motivation to start a new activity

How do you see yourself in next

5 years
Garment Self Efficacy Motivation to start a Information about the future
Construction new activity prospects

Activity pursued during
free time

Skill activity joined after school

Food Production Peer Influence

Name the vocational
subject selected by your
friend

Which stream has bee n chosen
by your friend in class XI

Which stream has been
chosen by your friend
in class XI

Famous personality liked by the
respondents friend and want to
become

children living near high economic status
neighbourhood wishes to achieve similar status in life
and this leads them to strive harder.

An activity after school has very strong
positive impact on the number of vocational courses
taken up by the student and what activity will be
pursued during the free time. Therefore, the students
should be motivated to take up constructive activities
after school.

Perception about the manual work (which is
part of the vocational courses) is highly related to the
motivation to learn a new skill. Therefore, it is highly
important that the manual work or “shramdaan”
should be made part of the curriculum to create
positive orientation towards manual work and
vocational courses.

Endorsing of skills by famous personalities

have strong affect in the uptake of vocational course
and the stream chosen. So, famous personalities
should be made part of promoting skill education.

A well taught vocational course (pedagogy)
in the schools has great affect on how many
vocational subjects are taken by the students.
Therefore, pedagogy of vocational courses should be
emphasised to affect the future uptake of the course.
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ABSTRACT

This paper discussed the pattern of land use land cover of Capital city in the context of urban growth. Further more,
the population growth and its impact on Land Use Changes of core city considered for the study. The rates of growth of the city
were analyzed through census and multi temporal high-resolution satellite data. The multi-temporal satellite data and visual
interpretation methods were used through Arc GIS Software. The decadal growth rate of Delhi was more than 50 per cent
during 1941-81, and 26.83 in 2011. The impact of this growth has shown in the form of land use changes. The built-up land
increased by 8.10 km’ per annum in Delhi, whereas, the agricultural land, decline by 7.35 km’ per annum in the city. The built-
up area expanded from 298 km’ to 773.59 km’ during 1985 to 2018 on the cost of agricultural, waste, barren, and scrub land.
The findings of this study would provide insight to the planners and policy makers for the management of urban land in the field

of growth related problems of the city regions.

Key words: Urbanization, LULCC, Satellite Remote Sensing Data, Built-up Land.

Introduction

Urbanization has been a mega trend of
global land-use change that can be observed in all
parts of the world. By 2050 close to 70 per cent of the
global population will live in cities (Eurosat,2016). The
present trend of the urbanization in developing
countries is especially due to rural-urban migration,
the geographic expansion of urban areas through
annexations, and the transformation and re-
classification of rural villages into small urban
settlements (United Nations, 2017). As has been
observed in the rest of the world, India had similar
impacts of urbanization and land use land cover
(LULC) change. The independence of the country
gave further impetus to the urbanization in Indian
cities such as Delhi, Mumbai, Kolkata and Chennai
(Delhi Census Handbook, 1991). The economic
liberalization policy of 1991 opened up the Indian
economy to the international market, which saw
incoming of a large share of foreign direct investment
(FDI) in metropolitan cities. Delhi region received a
maximum share of FDI compared to other regions of

the country. Along with this allowance of 100 per cent,
FDI in real estate and infrastructure by the Indian
government has made Delhi susceptible to rapid
urban growth (Namperumal, etal. 2011).

As has been observed in the rest of the
world, India had similar impacts of urbanization and
land use land cover (LULC) change. Land use which
is a highly dynamic entity in nature is one of the key
parameters to quantify development. Therefore, the
role of techniques such Global Positioning System,
satellite remote sensing, aerial photography and
Geographical Information System becomes
important. Satellite Remote Sensing has been used
to monitor urban growth and dynamics in hundreds of
areas throughout the world over the last decades
(Miller and Small 2003; Sudhira, et al. 2004; Fox and
Vogler 2005; Jat, et al. 2008; Zeng, et al. 2011;
Lasaponara and Lanorte 2012). Timely and accurate
information on existing LULC pattern, its distribution
and changes over time is a pre-requisite for planning,
utilization and formulation of policies and programs
for making any developmental plan.
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More often than not in developing countries,
government data proves to be insufficient,
inaccurate, obsolete, or simply non-existent
(Rahman, et al. 2012; Pandit, et al. 2007). In such a
case where only a few authentic data sources are
available in hand, use of satellite imageries proves to
be the best solution. Therefore, the present study is
focused at preparing a multi-temporal GIS database
for LULC change and to assess the spatial and
temporal changes in and around of Delhi between
1980 and 2020 using remote sensing and GIS
techniques. Primary aim of the study is to quantify the
changes in various LULC classes of four decades and
to analyze the rate of change and the driving forces of
changes (Gupta, 2021, 2011, 2006 ). The study briefly
describes the location, followed by the database and
the methodology. The LULC results and their
interpretations along with comparative assessments
for different years of the study areas are discussed in
the result section. The next section provides the
findings and final conclusions of the study.

Delhi is one of the many megacities
struggling with rapid urbanization and gigantic levels
of pollution from industrial, residential and
transportation sources (Mohan, et al.2007). After
independence, when Delhi witnessed a large influx of
migrants, within a very short time the population of
Delhi was approximately doubled. In alarge migrating
population, the city has expanded in a very unplanned
and uncontrolled manner (Rahman, 2007). Such
types of unplanned expansions have a direct impact
on the quality of the urban environment affecting the
efficiency of the people and their productivity in the
overall socio-economic development (Netzband and
Rahman,2007, Gupta & Singh, 2011). In light of its
past experiences and current trends of development,
the emerging future of Delhi is one of the most
important issue gaining focus from the authorities to
improve the overall quality of life. Land use which is a
highly dynamic entity in nature is one of the key
parameters to quantify development (Gupta, 2014,
2012, 2006 & Gupta, et.al, 2008). The dynamic land-
use database has a vital application to many diverse
fields like Biodiversity-Environment, Forestry,
Hydrology, Agriculture, Geology, Urban sprawl, etc.,

Location of the Study Area

The present study has been carried out on
Delhi, the capital city of India located between the
28°24’177 and 28°53’00°N latitudes and 76°45'307
and 77°21°30"E longitudes. The elevation of the city
ranges between 213 and 290 m. Delhi, the National
Capital Territory situated near the western bank of
river Yamuna which spreads over an area of around
1,490 km? is surrounded by the Himalayas in the
North and the Aravali ranges in South-West. Delhi is
one of the fastest-growing cities in the country. Due to
the rapid pace of urbanization, the landscape of Delhi
has undergone a change from a rural majority to
urban. Delhi has 11 districts with 33 Tehsils/Sub-
Divisions.
Objective of the study

The purpose of the study is to examine the
impact of the rapid growth of population on the spatial
pattern of land use/land cover change last four
decades. It is also interesting to investigate the land
transformation of the different land. Based on satellite
remote sensing data, to assess the rate of the urban
growth and land use change over the past few
decades and discuss the driving forces of changes in
recent trends of development (undesirable mixed
land use of various types).

Methodology

The work has been based on census and
satellite data, map sheets and village maps. The data
has been processed through Arc-GIS software. The
data collection involved satellite Image, secondary
published data and limited primary data. To
understand the complexity of dynamics of the pattern
of land-use change of the city and land transformation,
a few indicators were examined. The indicators such
as land use, roads, railway network and the
agricultural area were captured from map sheets and
imagery and each of the layers were digitized. The
extension of agriculture land during the last four
decades (1985-2018) is determined by computing the
area from the digitized map sheets, imagery and
compared it with the areas of different time periods.
The land use classification is shown in Table-01. To
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find out the growth of the city and its built-up area; we
used Google Earth Image data with limited ground
truth verification, Survey of India data, topo-sheets,
Other data: Census of India 1981,1991, 2001 & 2011,
Planning Commission, Master Plan 2001, 2021 of

DDA, etc. other Ancillary Data provided basic
information of the study area. With the help of topo-
graphic map (1:50,000), we prepared a base map of
the study area, and then rectified all data through base
map and proceed for visual classification (figure 01).

Table 01 : Land Use Classes Considered in Image Classification.

Land use class

General description/Sub-class

Built-up Land

Include Dense, Moderate, Sparse as well as Rural settlements, Industrial,
Institutional, Commercial, Recreational, Transportation and utilities.

Agricultural Land

Cropland, Fallow land

Forest Trees, green cover, Plantation

Wasteland Scrub land, Water logged, hills / barren rock

Water Bodies River, Pond, tank/lakes

Transport Network Railway, Metro Rail, Expressway, National Highway, Major and Minor Road

Source: Prepared by Author
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With the help of Arc GIS software, we
completed visual classification and remove all error like
undershoot, overshoot as well as removed some error
through reference map and field visit. The spatial
framework of GIS database was organized in GIS as
per the topographical maps co-ordinates and
projection system. A grid was generated in Arc-Info with
four-tic points for each map/sheet covering entire NCT
Delhi Area. All these layers of different time periods
were transferred to the above grid for commonality.
Thematic map drafts were prepared on a sheet-by-
sheet basis for digitization. On each sheet, all the
required themes were drawn (all land use categories-
different road, and built-up land). Four different time
period land use maps (1985, 1998, 2008 & 2018) were
prepared on the basis of Image data (figure 01).

Demography Structure of the Study Area

As per this census, the population of Delhi,
as of 1st March 2011, was 16.78 million as against
13.85 million on 1st March 2001. According to Census
2011, about 97.50 per cent of the population of Delhi
lives in urban areas and the remaining 2.5 per cent in
rural areas. The total population of Delhi was nearly
0.4 million in 1901, which increased slowly and
reached 1.74 million in 1951 (4.35 times in half-
century) and 13.78 million in 2001(census of India,
2001) implying about 34.45 times increase in one
century. As per this census, the population of Delhi, as
of 1st March 2011, was 16.78 million as against 13.85
million on 1st March 2001.

The growth in the urban area during 2001-
2011 was observed at 20.44 per cent. This pace of
urbanization has reduced the number of villages in
Delhi from 300 in 1961 to 165 in 2001 and 112 in 2011.
The number of urbanized villages has increased from
20in 1961 to 135in 2011. The number of census towns
has increased from 3 in 1971 to 29 in 1991 and 110 in
2011.The decadal growth rate of the population during
2001-2011 was recorded at 21.2 per cent. This is a
peculiar feature of Census 2011, as in all censuses
since 1951, the decadal growth rate of the population
was more than 50 per cent and 47 percent in 2001
(Table 02, figure 02). The sequence of growth through
the four phases, particularly the present day phase has
set the base for the growth dynamics of the city. The
growth has been analyzed taking both the
demographical dynamics of the city as well as areal

dynamics of the city. The demographic structured
much more changes in Delhi for the last 110 years. If
we go through the following data (Table 02, figure 02), it
seems that the population of Delhi increased more than
forty-one fold during 1901-2011.

Phase 1. 1901-1941-low to medium growth- during this
period the growth rate was slow and after that, the
decadal growth was from 1.98 to 18.03, 30.26 and
44 27 per cent during 1901-1941. It may be the cause
of shifting of British Indian Capital from Calcutta to
Delhi in 1931. The announcement made in 1911 and
name of New Delhi declared 1927 and capital
inaugurated on 13 February 1931. The population
grew rapidly from 4.13 lakh to 9.17 lakh from 1911 to
1941.

Phase 2. Very high growth rate-during 1941 to 1951,
the decadal growth rate was 90 per cent, this is a very
high growth rate ever in Delhi. All this happened due to
India got independence and country divided in two-
part, so most of the people attracted towards Delhi, and
that's the reason for the suddenly highest growth of
population.

Phase 3. High Growth Rate during 1951-1991-in this
phase the population growth is high, and the decadal
growth was more than 50 per cent. Due to
development of health sector, the birth rate was high
but the death rate continues decline, resulting in a high
growth of population. The other factor was the
migration of population from other states to Delhi is to
search for job opportunities, career advancement,
safety-security and a better life.

Phase 4. Slowly decline growth rate during 1991-2020-
in this period the decadal growth rate below 50 per
cent, it was 47.02 per cent in 2001 and 21.21 per cent
in 2011. The decline of growth rate only causes of
education, awareness among people, single-family
system, job opportunity, urbanization, urban lifestyle,
and high and expensive living standard of the people of
urban area.

In 1951, there were 304 villages in Delhi, but
in 2011 it reduced to stand 105, the rural area also
reduced sharply along with rural population and it's
almost around 300 km’. The major reason of migration
from other states to Delhi may be the economic, social,
political or better opportunities, infrastructure,
technological advancement, law and order, social
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Table 02 : Decadal Population Growth &Trend of Urbanization in Delhi: 1901-2011.
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1901 1911 1921 1931 1941 1951 1961 1971 1981 1991 2001 2011
Years

Census Total Percentage Average Total Urban | Total Per cent
Year Population Decadal Annual Population Urban Urban
Growth Exponential Area Population
Growth (sq. km.)
1901 4,05,819 - - 2,14,115 - 52.76
1911 4,13,851 1.98 0.20 2,37,944 43.25 57.50
1921 4,88,452 18.03 1.67 3,04,420 168.09 62.32
1931 6,36,246 30.26 2.68 4,47,442 169.44 70.33
1941 9,17,939 44.27 3.73 6,95686 147.31 75.79
1951 17,44,072 90.00 6.63 14,37,134 201.36 82.40
1961 26,58,612 52.44 431 23,59,408 326.55 88.75
1971 40,65,698 52.93 4.34 36,47,023 446.26 89.68
1981 62,20,406 53.00 4.34 57,68,200 540.78 92.73
1991 94,20,644 51.45 4.24 84,71,625 685.34 89.93
2001 1,38,50,507 47.02 3.93 1,29,05,780 924.68 93.18
2011 1,67,87,941 21.21 1.94 1,63,68,899 1113.65 97.50
Source: Census of India 2001, 2011, Economic Survey of Delhi: 2008-2009
Growth of Population of NCT Delhi
18,000,000
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Figure 02: Trend of Population Growth of NCT Delhi (1901-2011)
Source: Census of India 1991, 2001, and 2011
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security, career security, good institution and good
health Centre, etc. (Table-02).

Land Use Land Cover Pattern

For any comprehensive study of the growth
of cities over time and space, it is not sufficient if a
researcher examines only the general structure of the
cities. Rather, it is essential to understand land use
arrangement and the population patterns existing
within them (Gupta & Singh, 2012). For this purpose,
the present study, the land use maps of 1985, 1998,
2008 and 2018 were prepared. The study covered
almost a period of 35 years, i.e., from 1985 onwards in
the spatial pattern of land use and land cover.

Land Use/Land Cover of 1985

For the preparation of land use/land cover
map, the boundary covered almost 1484 km® and
result of this much area show that out of the total area,
cropped area was 47.50 per cent, Fallow Land was
1.61 per cent, Barren and Scrub land was 14.56 per
cent, the forest was 14.08 per cent, the plantation was
3.62 and water bodies 2.15 per cent respectively. Only
20.08 per cent of the total study area was built-up land
(Table 03, Figure 03, 04 & 05). In this period the rate of
growth as well as, land transformation was slow. This
shows that the area exhibits a low growth rate during
this period.
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Figure 03: Land Use Land Cover Map of 1985-2018

Sources: Based on Multi temporal Satellite Data
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Land Use/Land Cover of 1998

After the gap of thirteen years since 1985,
the following changes occurred in land use
categories, the crop land decline from 37.49 per cent
to 10.01 per cent of its previous year 1985 due to
utilization of cropland for settlement and commercial
purpose or other requirements to meet the demands
of this land. The fallow land decreased by 1.61 to 1.05
per cent but the forest increased, from 14.08 to 14.25

per cent respectively (Table 03, Figure 03, 04 & 05).
The areal extent of Built-up land indicates that the
development of the city during this period, which has
occupied 31.88 per cent of the total study area under
built-up, comprises of high density (11.73 per cent),
medium density (6.89 per cent), and low density
(11.61 per cent). 11.80 per cent of the total area
comes under land under transformation, thus
indicating the developmental process of the city.

60

Land Use Land Cover (1985-2018)

Percent

# 1985
% 1998
= 2008
Aﬂ S
Built Up  Agricultural Forest Barren & Water = 2018
Land Land Scrub Land Bodies

Land Use Categories

Figure 04: Statistics of Land Use Land Cover

Land Use/Land Cover of 2008

During 2008 the built-up land has grown
from 31.88 per cent to 46.67 per cent registering an
increase of 14.79 per cent area of built-up land.
During this period Agricultural Land shrink by 38.54 to
32.74 per cent and the built-up area increased 14.79
per cent respectively, which indicates the areal
expansion of the city (Table 03, Figure 03, 04 & 05).
Another category like Fallow land has decreased
from 1.05 per cent (in 1998) to 0.74 per cent (in 2008)
due to utilization of fallow land for growing vegetables
or converted into a new settlement. Similarly, crop
areadecreased by 7.3 per cent.

Uttar Pradesh Geographical Journal Vol. 25, 2020

Land Use/Land Cover of 2018

During 2008 to 2018 the high-density built-
up land increased (31 per cent) by around 461 km®
whereas the total built-up land reached 773.59 km®
within 10 years. In a little span of time, the land use
rapidly changed especially in fallow land, waste or
barren land, scrub land which was either converted
into low or medium density settlement or urban slum.
During this period most of the land converted into
medium to high or low to high density (Table 03,
Figure 03, 04 & 05). A large number of villages
merged in the municipal area and lost their identity
and living style. Ultimately it will change their ecology
and environment of the surrounding.
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Table 03 : Land Use Land Cover Area Statistics of 1985-2018.

Year/LULC 1985 | 1998 | 2008
Category 1985 1998 2008 2018 1998 | 2008 | 2018
km? % Area | % km® % km? % Growth knf per annum
Built Up Land 298 | 20.08 | 472.98 | 31.88 | 69250 | 46.67 | 77359 | 52.13 | 1346 | 21.95 | 8.10
ﬁgrr]lé:ultural 720 | 4012 | 572 | 3854 | 485.91 | 3274 | 41241 | 2779 | 1207 | 860 | 735
Forest 209.02 | 14.08 | 21142 | 14.25 | 153.96 | 1038 | 197.34 | 1329 | 0.18 | 575 | 4.34
E:;Le” &Scrb | 51508 | 1456 | 19631 | 1323 | 12155 | 819 | 7423 | 501 | 1 | AT | 473
Water Bodies 32 | 216 | 3129 | 210 | 3008 | 202 | 2643 | 1.78 | 005 | 012 | 0.36
Total Area 1484 | 100 | 1484 | 100 | 1484 | 100 | 1484 | 100

Sources: Based on Multi Temporal Satellite Data.

Land Transformation and Change Detection

In 1985, the Built-up land covered 298 km’
or 20 per cent of the study area, where agricultural
land stand with 49.12 per cent, 209 km® area covered
by forest, 215.98 km® area under scrub, waste and
barren land, as well as water bodies stand with 2.16
per cent of the area. The cropped area covered by
47.50 per cent, whereas fallow land 1.61 per cent,
forest 10.46 per cent, and plantation 3.62 per cent
respectively. In 1998, after the gap of 13 years, a
massive change observed in this categories and built-
up land rapidly increased to reached 31.88 per cent of
the study area, and agricultural land shrinks by 729
km?® to 572 km?, and forest slightly increased 209 km’
to 211 km?, waste-barren and scrub land stands with
13.23 per cent (earlier in 14.56 per cent) of the area,
where water bodies have no major changes and it still
stands on 2.16 t0 2.10 per cent respectively (Table 03,
Figure 3,4,5 & 6). The built up land comprises the high
density built up area covered 11.73 per cent, medium
density 6.89, and low-density 11.61 per cent. In 2008,
after 10 years of gap, there was a major change seen
in built-up land, and it covered 46.67 per cent or
692.50 km?, where 372 km® or 25.07 per cent high
density, 160.57 km’ or 10.82 medium, and 126.17 km’
or 8.50 per cent low-density area, and this expansion
is in the cost of agricultural land; which shrink from
38.54 to 32.74 per cent, forest; 14.25 to 10.38 per
cent and waste-barren-scrub land; 13.23 to 8.19 per

cent, respectively. The change which has taken place
during this period is mainly based on fallow land,
cropped land, forest, barren and scrub land. The
fallow and cropped land shrink by 37 to 30 per cent,
forest from 14.25 to 10.38 per cent and degraded-
waste-barren and scrub land shrink decreases by
13.23 to 8.19 per cent area respectively (Table 03,
Figure 3, 4,5 &6).

In 2018, the rate of growth was slow, and the
urban built-up area cover 773.59 km® or 52.13 per
cent, in which high density built-up area increased by
372 km? to 461 km? or 25 to 31.45 per cent, medium-
density from 160.57 km*to 181 km” or 10.82 to 12.19
per cent and low density decrease by 2 per cent area.
In the other side, the agricultural area shrinks by
485.91 km® to 412.41 km®. The positive changes
observed in the forest area, which extended from
153.96 km’ to 197.34 km®, which is almost 13.29 per
cent of the study area. Other categories of land like
scrub, waste, barren continue decline from 121.55
km? to 74.23 km? which has almost 5 per cent of the
study area (Table 03, Figure 03,04,05 &06). The
development of infrastructure and migration of people
(Table 03) from a different state made it highly
populated region and the explosive population growth
(Table 02), created many problems, among them, the
land use is prominent, which is challenging for the
sustainability of urban ecology and environment of
this region.
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Figure 05: Land Transformations/ Change Detection Map of 1985-1998, 1998-2008, and 2008-2018
Sources: based on multi temporal Satellite Data
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Major Finding and Conclusion

Figure 03 and 05, depicts the land use
pattern in and around of Delhi in 1985, 1998, 2008
and 2018 and Figure 04, & 06 shows the land-use
changes during the last decade (1985-2018) which is
still continuing. The urban villages in Delhi region can
broadly be classified into three categories based on
the process of their transformation: Rural —dominated
with agricultural land and primary activities; urban
slum and unauthorized colonies converted into urban
built up, and transitional semi-rural to semi-urban
dominated with built-up land and territory activities.
Figure 03 & 05 (urban land-use change 2008-2018, &
land use 2018) highlights the following:

® Major conversion of agricultural land into urban
built-up: commercial, residential and institutional
land. The built-up area is largely added in
peripheral areas rather than along transit.

® The built-up land increased during 1998-2008
that is 21.95 km?’/annum, compared to 1985-
1998 (13.46 km?*/annum) and in 2008-2018 (8.10
km’/annum). This is found that the most of the
built-up area expanded during 1998-2008, on the
cost of fallow, crop, barren and scrub land.

® Similarly, the agricultural land rapidly declines in
the rate of 12.07 km? per annum during 1985-
1998, 8.60 km’ in 1998-2008, and 7.35 km’ per
annum in 2008-2018, respectively. The waste,
barren and scrub land shrink by 1.51, 7.47, and
4.73 km’ per annum during this period.

® The open areas, greenery-forest and scrub land,
agricultural-crop land, water body are more
vulnerable due to land-use changes.

® The rapid population growth, urbanization,
economic reform and development of physical
infrastructure has triggered effect the land-use
changes.

® The increase in population size has
simultaneously led to the areal growth and
spatial changes in the city thus, altering the
landscape. Robust implantation strategies are
required for sustainable intervention.

The rapid growth of population, migration
and changing economy has major forces behind land-
use changes in the city. This is observed that southern
district fully urbanized, where north and east zone are
around 98 per cent urbanized, the only western part of
the state have less urbanized compared to other
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districts. The Yamuna River is found to be watered
down in both sides of its bank. From a long time, the
encroachment of the river banks in both side threat for
this river and its surroundings. Because of
unauthorized urban colonies and slum, which added
untreated sewage in both sides of Yamuna banks
ultimately the reason for the high level of pollution. To
restore the sanctity of river Yamuna, it's an urgent
need to remove all slum or colonies from both sides of
Yamuna bank and create a green belt of plantation on
either side. The rapid population growth, created
many problems like pollution, groundwater level
decline, decreased green cover, and urban heat
island, etc. There is a requirement to developed
infrastructure and services according to the thirst of
the master plan of Delhi 2021 to cope with the demand
for rapid growth. For the future point of view, to check
the population, and try to encourage vertical growth
instead of spatial, and the high rise building also opt
the green roof to protect from heat during summer, it
will help to address the problem of the urban area.
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AR GIoT ® | ey Wifdd ere fedt WY gaer
B BN & ol MR BT FERY I & | 39 Afa®
PRPI H TR, Sy, AT 3iR St Agayui & |
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G T 45 | 50 Uferd B | Tqe, Sed
faerfiameo— R vem SaTe @) fRRAQRY e T
75 9 90 Wfcrerd BT Ud =, Afa S faedieor
TR— ROTAH ver ITe &1 qel ATIRSD IcTa H
90 HTeTd ¥ 31 &1 BTSN BT | U 1T
¥ TR fARIepRYT & WR S PR & oY Sl S,
99 (1959) @1 HIffd aFffamvor fAfer o7 MR A
T B | 99 F TRE & BIfd ER0T A1 B B
oy 1 TR & FadBih— U HIE GAHIH 3R
TN iR @i @ T B B | BiE
qAPID 1 IS 7ol § Y@ BAA! DI AT 3R
BRIl @ H I B © | ¥ WY uF H yew @
ot 1l § o= & faRrfrere Jaate ¥ fgda
Pfc & HAd b TGRSR gEADRIS
Tp—ieg A Al BF & | 3T 9 Kl 4t &
B O @ ®Ed T | o 9 AN uF H
faerdieRor ardie o1 & @rr &I T8 © | Udd
I BN ARFDI 2011—12, BCANE W
TR © | fI=IeRoT erdhics BI T fFrferiad
I W AR 5—
Ijhy?
(7)

H
§j = z
Sj = Specialization index for j district

h=i

ljh=Amount of land devoted to crop hin j district
lj=total amount of land formed in districtj

H=Total number of crops grown

afe f< Rrer & il 59 U 8 Bad
@ sfcta g o1 faRrfiaxer adie va (1) 8N, S
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e (qof) faRrfiaxor & 3R axar 21 afy
fody o\ § e waa SAd & o faerfieRor
JATH BT | got faerdresvor (Sj =1) @r 3ref AR
I TP & el B AT R |

BodTg # I faRifiavor &1 WX (Level of
Crop Specialization in Chhattisgarh)

frell N &3 &1 T feriaRvr Jadie
BT B Beel Ufaey Bl SR Hedr & | fhed) ¥ &
% TRy [ARIIART Gadid I T8l BT A Hfaey
Shifderars= Y € a1 aifviias $Y 8, o1 &
BT B BT WRW & 27 Ryl # w
faerfiaer gaaie # f=ar o ¥ 2 T
faerfieaReT Yadie BATE & dIogR H Had
3118 0.86 TAT HE HH FERMYR foTel H 0.213 YTIT
T | IS H ATl IR S I AR ienRoT
BT & T | 59 [ARIT IaTe—TIE I [ T2
Hod aoft 3§ ey fARIfiaxor &1 WR =47 © | 72
I faRfiavoT Jadid & &5 %R @ TSR a
UgT BT USRI &3 7 | IR faRrdiaer At (ol
FHHID 01) H FI=TaT & MR TR YR IS BT I AT
# gier T B
1. 3= I FARIIahRoT &R & &
2. 1 ot faRfienvoT R & &
3. 9eH Ty ARl WR & &

1. S=d Y fIAfIHr TR & &3 (Areas of
High Crop Specialization Index)

BRINTE 9T § Sod IR faerfianvor W
B &7 H "R IR T ? | BETS B 31
RTel—gaIaT aToTR, AR, FETAqE, gH, TRATEE,
STISTRR—3TAT ToIT RRTe fRTelT qe féor § ek &
TSR & GISYR fo7el H Iy fARIfIaRv1 Gadie Soo
21 37 foral § 7 gaaie 0.60 ¥ 1% ® (AEfRE
. 01) | 371 ¥l # o9 W w¥Iet § | 75 Hfererd
AMfY®w &5 O & AT & | 3 BHA PI Uferd
uiE Afaerd | W B 2| 39 &l H Susiies fedt
g ® o Sugad g1 e fHaml B e

TG &9 Bl o<1l BIdT 8, 3Td: &9 & Hel
SRI S BRSR 1 =) e 22 rc = v L L = e e
JMATIHAT BT & | 9 &30 7 a9T b1 A1 37y 81
@ HRT G B AT BT U BT 8| 9 &3
HHTC RIS ST B BN B oIy Sugad & | 37 &3t
# eRTAS DI TS TYE FdAE 9 300 HIo N BT |
s el | Rf=ng @1 giawmsii o1 R 1fde gan
21 57 el # RS gfaen o wel &5 @ 30—40
PISNGE PR

g BT Gabid dIogR fSTel 9 0.86 T
HETYS fSTel W 0.81 AT STSIFR—AMT {57l H 0.78
AT ARG f57el | 0.72 | 39 el H a9 &
DI d8 B AfD © | eI 31erd A 3Terh &l
T & 3T & | 31 T fRiaxvr Yadie =4
2 | B &I G dIMYR U4 SiaiR—drr fret
I, gARENR et § @9, YR U9 famgR #
IR, TRATIE Td HSRFYE H U9 2 | 3 Bl HAeAl
&5 B4 Bel 4 1§ | 3T o BN & BY
BEC! B T AT | 3FcT: TR fAerdiepRor &
TR 9= & | 591 B9all & 3iciId 95 ¥ 98 Wi &
oA & | dISYgR @ SISRR—=rdr f57el 4 U
fcreTd & fdes & dTel Bl @ G & 8§
S Sl Bl B T dragR Tl # 981 @R
STTfR—aitar frel 7 97 2 forerd enfiet 2 |

2. f=1 e faerdiavor «R & & (Areas of

Low Crop Specialization Index)

BadrTe v # e A afa e e
faerfiorr & &9 & AT Sk | SATS—ATTS
S g @ Siaid dfa Rid—aIRan, RO,
AR, JERMYR UG STeQR foTer ToIr uf¥erdt Hehat
SO & ST Ul Tel— HIREM, Fiell, T,
RIS, g3 T SR & YSR & SHcid qcldrs]
Tl et 2, S8l 2Ry fa=IeRvr gadbid 0.5 1
HH T | 59 T8 TS P 27 7l 7 9 11 Rrer § I8
Jadwid 9 (05 A HH) T BIRAL TROIR,
JORMYR, HARETH, THART 3R Gilell # T8 Gadid
0.4 3 fl F9 T | I8 GABIH FoRMYR fTer 7 0.213,
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HIRYTH f37eT 7 2.43, IHART 3701 7 0.286, el foTer
7 0.360, GROIYR foTet # 0.376 IR HIRAT {iel # 0.
377 ¥ | I8 &1 faH eRieet o S & | s Sarg
T A8 ¥ 600 Ho I Y fAF B | Hapet Sof e
gfte BT yow & Sfid wfiet & | 3T auf @t wE
9T & FH B, O & g9 @ By & foy fara
3MEATTD © | 3F: S &3l H &7 Bl BT B BT SI1hl
2| Hapd o &3 H Ao yew 9 AR & gN
FETHR AR T SUSITS; Bl el urg ol 2
3 $9 &F H =1, g, AR, T B BT B
Sl © | Safdh SR @ Sl S i # fawm
ERTT & HROT 919 BT Ky & o ol 8 | 39D
ORI STUSTe, Y # S~ 81 b, U Bl &l
< [Tl GIRT B ST © | 37 37 &73l1 § 7l
M, T, JOR ST B IUSTS A § ST &
b, T U et ol Wl aval € |

T BT GAbid BRI oTel § Fad &H
0.15 B | & BT gadbid JHaRT el § 021 2
el f7et # 0.27, IERMYR f57eT 7 0.20, HIRAT T

ROTYR f7el # 037 81 & &4l | o &l Yerbid
BH BN W fIUflaxvT Gawie w7 2| F®ifes
Bl BT UfIeTd bs Bl § dc SIdl 8 | He IR
1ol # == (0.07) A HRAST (0.020) HT FADBID
P | 3T TRE el el 3 fTarT 1 gadbiab (0.
09) 1M 7 | THART fTel # = &1 gadia (0.56)
a1 2 | 1fq Bt 4 B Bl § de T B |
3rd: TR faRriavor &7 ¥R e 2 | <crarer Rter #
T BT GAbid (0.42) HF © | T8l R & b Hial
HT gadhid (0.0853) 318® B | 3 &1 7 HY erar
T B <A T | TORMY, JROPR AR PIRAT f7er
# e mforerd & 21fdds & el B @l W 11 7 |
g T HERE forel # 10, IHART RTel # A1 31
Hirell f7er # B8 2 | i werdt e 31 weall #
de oI 9 el wod faRy & ofaefd & oifde 2l
B A TR IR ol WR <A © | 39 &l H U
gfererd | 31fde &5 aTel Bl & d ol Heel
&5 BT 90 | 95 Tferd &7 eMfie 8 | JeRmyR frel
H 901 UfoRm, GROIR 7l # 90.5 URrerd &3 U
gfererd W 31ferd & aret Bue! & A B |

Table 01 : Chhattisgarh: Crop Specialization Index, 2011-12.

S. No. | Districts Crop Specialization | S. Districts Crop Specialization

index No. index
1 Raipur 0.65 15 | Dantewada 0.47
2 Baloda bazar 0.65 16 | Sukma 0.55
3 Gariyaband 0.72 17 | Bijapur 0.86
4 Mahasamund 0.81 18 | Bilaspur 0.59
5 Dhamtari 0.60 19 | Mungeli 0.37
6 Durg 0.46 20 | Janjgir-Champa 0.79
7 Balod 0.52 21 | Korba 0.59
8 Bemetara 0.29 22 | Surguja 0.41
9 Rajnandgaon 0.43 23 | Balrampur 0.21
10 | Kabirdham 0.24 24 | Surajpur 0.38
11 | Bastar 0.55 25 | Koriya 0.38
12 | Kondagaon 0.54 26 | Raigarh 0.64
13 | Narayanpur 0.54 27 | Jashpur 0.50
14 | Kanker 0.59
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3. 9= O fafiavor wav & &3 (Areas of

Medium Crop Specialization Index)

BTG U¥ & SR H §%R & UoR ¥
T fARIEHROT 1 AT WA 7, S8l I8 FABID 0.
5306239 &F H KR & USSR & Aqd ura
fSTel— PR, TR, HISFTE, TR AR GHHI
ool o FearT Swd & I & fotel—
fIATAYR ToIT BIRET Td g3 S=fA & Siaid drais
fSTeT e € | 59 %8 9 o | Uew & 3716 Rfel
MAST €| A9 I fRIART ®WR B &F D
I FHeaRT JTa A, UgT &I Ied TSR Tl
ST # SR B USR @ Sfqia wdl Tl (GdasT
3R Iy RTel BT Bredx) WA & | A & 3T
oy exTae &1 &7 7, AT sruaTs; 21 W &
Riars gfdensii @ Faid w1 2 | Ri=me glaen g
Tl &5 @ U Ufrerd | ) &9 &5 7 2| o1 39
&3 W AIPI, Blal, I8&, GHeol, IMAA S A
SYTS,, fIw eRTde dorm if¥iferd erai # S 8

fos®w (Conclusion)

BNTe e & 9l Rral § T
faerfrecor gEwie # i o T 2| T
farerdieRvr Yawis Fad Afed dIomgR fo7et # 0.86
AT FIH B FERMYR fo7el H 0.213 T TRIT AT
2| wear IR 7 T faerfiexer S=a g
2| I8 gAHI® USY B SR H gWR B USR H
W 3R YR B IR H WIS Ied Y AT
¥ # Rerd fbet 2oft § /1 2 | == faerdfiavor
BT T B aTel Hifdd HRDI § Searad, aui
IR Riarg derr snffe—amiie dRe! § SId &
AMBR, UTRATRE AR TAT T S T & |
3 &=t # 919 & S5 BT Ui e B, S
&l # e faerfieRer Ewias «ifde 8 | "
IR o ®7 ufrera e (60 wfererd W 3rfer)
2| 31t IR TR b7 R ) S B | TR B
TR H IR fAerfieRor &7 TR He9H BH BT BRI
&1 T Tfererd #eg¥ (60 ¥ 70 Ufrerd) 141 & | Iafy

Tl BHA! DI BIY BT SR 2 | UgT P USR H S8&
T foraRT @1 el a1 ol 2 |

e IR fARrfienoT Wk & & B Sl
ST T HfereTe e (50 ¥ 60 Wforer) ¥ | g forer
H 9T &1 Adid (0.53) 3R BTl BT FaABID (0.22)
AfIH B | 39 &= H U ufererd | AfSd & dren
B! BT GEAT 5 W 7 2 | TBT €9 & ITeATdT M,
AT, fore, Il FahT iR S8 W ST § |

S & W YR SOk IRt &
I & | 70 TR & Y 1fdieh STRea STrotifar
BT | S SOl &1 BN el g8 € | 37 ARRdT
AT TH1eb! S BT ST §| 3T B FaraR &
TThHT BT STANT el B U | 37T Sa1 BT Pl
BT o & RiFa! SN M 3R o7 ol 4 &8
SV | 39 STt o 3nfefe Rerfd HAsIR 8 BRoT
SR IS # 3T BT B | 31 S7a! Bl al Wil
PR 2 RO SR 8 A &F &1
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QST ADiH Wl HH & Fifh IR S SR H &1 &
3merTaT 37 Al B! SUST gAdih B B | 3T:
THR S USR ¥ 1 B! DI ol T H &7 Bl U<
GADId TUeTThd 10d © | ey # 5T e 4
YR fARIGIPROT BT WR I &7 & {1 Bl B
Y BT R R BT 2 |
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HIRAT TR & AMYaRiT sz afeanen w amifsie—anteie g9 &1 y9me

gfo=ife vea va axer It

3 ARI2

TAGEIT I V% WS AT GiHa1 81 & @re] & @rHiora—aiield gRadT &1 seeT Gadbid Hl |

STaTRIT @) AT 3711l I ¥ VeI 1l & WrHTfoTh—3iefd W 4 #l G E §q JUIeds GiRad= 81 & |

TR I1E UF H PINGT TR P BIASHeT leell STqanial &1 Arifoie—saiiela Refld a1 sfeee, sy dea, S avaT,
dq1fed ¥y, IeTford wIx, AT WY U4 377 IV b STEN U7 Iegd [T IS |

& 916G — ATHIITS §a 3112/ 7], 3773, SiIia, 9er, darfaads Reifd, il ave1 va STy |

PESICEI
gard &1 fhell 1 &5 & “a=niiss dxeeT

R AEAYUl Y9Td TSl B, Flfd Ya & IR
fafa= 81 € | amra: Jftet & yas # anfde
TN DY IMUeT \ENSIG  gT—faarg, uiRarRe
Tfreferar aiftred STRerRY B0 & e R
AR § HoRT ® 7 AfSH 2 (Sfaw, 1851) |
ST BT gard fAf=1 &3 @) amife 3R
i faerr # faff=rar &1 gRorm 2 | 31 yart =
et fpar T STHaE o Tirefiierdr & T HRar
2, dfed HfSd &= &1 ArTiih—anfeie faery derm

fqavor, omy, foim wRam e artSe—anfid
Ry AR & ATHISG—3Nd TR gRT &
fFefRa wd frifa 8 ) safeg smyari
IS ARG s uRley H weeyet vet AT
ST |

HRAT TR BARITG & e TRI
JAraR M= @l © | TR & fdb 3 BiNe &
ArfTE—anfd fadr 1 7f vd s ue™ @
2| IR TR T dad BeRTe, Afug wyef
IRT ® AN BT AMHYV Brg & | MATRIAT B

JAqE Al TR OS] b YR B IR W

AEoTe—anfied e W M Afddal @

PRAT T | TS (1994) & AR BIg 4T T AT AT
AT AfdT q9 TP W BT 8 WX SRR A8l &1

ARG qem # AAHG Ud D
qRead= Bld €| $9 UPR SIHEIT YT - Had

JHdT, 5Td db Tal BT AfRII3l Bl AHITD TIMY

ST &1, 31fUg Taed & o1 Al Sifda] HaT |

ST T8I BT | 37 AfFATY UTHIOT AT 2 B, ISP
s wu I Af TR g9 § amifore Refa

qEaqul AT T 8 (3T8FR, SR, 2014) |

Pl &3 @) SO, ST AMHR, W oD

gRade dRd 8, FMfPb UJd YaRIl 37 Y
IIATERYT H HA ATATIRYT BT BB A BB AU BIAT
e &, ST T8l &1 Wyl Td Al g el
BT ® (MR, 1966) |

1. <% (sfrlh) afoefesht ued, Wee TS (), . AaT 99 T S Fasia] derfdererd, R (8.) |
2. . ARl YT, UTRAIUS, Y AT ATell, Y. AR Yo favafaerery, AR (B.7) |
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T BT I
TR e H 37eTIT BT & Iqa e DRl

TR H Hraed After muarRE & aiRarRe,
gfA, oy, W, darfee Refd, defirs Refq,
TG ARFAT Ud 3 WX BT favelyor o
Friee Afder ARl @ AmiTe—anfii®
Rerfay o1 ste HRAT R |
fafera=

TR T R URIHe JAldel W
JMTRT & | FdWRM HRAT TR & HrRIe Afgerell &
HEIYUT BRI Pl GRETd W §Y DI e,
ST Har, e, 9, SRYATA, &M, B B T
AOTGR, ST BRIEH H A3l T T3 o I
W IR W HAT T B | 59 UBR SMIATART & DI
3R A gU TR @l Gol Brieiet Attt (0,459)

TR HART &Y AT bl el § |

e srRifia AeRi @ uRaRe
g

PRAT TR & e dF B gge Ud
AHERITC! T H STI{hah] FRET BT IRy 7eed © |
AEAT BT D AlhTT I Fodl Nef0reh TR
FR B & 9y Wi w1 aRem 2 e, AR
S e | uRaR gd FHIST QF & OIS W6y H
gRac BT B, for s RIR Gd FH1ST QT a1 |
U4 (T TG Bl & |

PRAT TR H FIT 946 URART BT FHo
ST 3,841 Afdd ©, fored =T amg et o
yfcrerd e et (0—14 3mY) H 16.14%, Jar o
(15—59 3ITY) ¥ 78.26%, AT I a (60 AY 3 3feIh
3MY) H 5.60%, B | T UHR TR H JaT a7 o1 1frapar

Bl 10 Ufcrerd ARAN (946) TIMT TS | 39 TBR
AT BRI AT MuaTRd & AT s

TITRIT BT faeryor fhar AT 2 |

AT A

PRAT TR (22'20° ITN &2 T 82°42" AT
SRMR) BUNRIG & Ag@yul il RN H Th &,
S E¥Ied U 3ffever Afedl & WvH W) Rerd g | 39!
THE WaE W Sdlg 3048 AR 2| I8 TR Hag —
BIaeT NeTART IR Rerd AT Sa=M W ¥l d Asdh AN
BT T[T 81 | TR &I &=l 35.07 O fH10 &
TAT TR B STRIEAT 3,63,390 AT (2011) B |
1951—61 & D H TR &1 ST H 454.60 Ufarerd
P ARG gig g5 21 I8 gy MRed wu A
TARTE |IF Afed o Y 9 GYd SUhH
R B Ve @ TTfafaferar 7 gfg & wror off | ad
1965 H WRd UG = (BALCO) Td 1975 H
IR A9 fagd E (NTPC) @1 RIToT & 92T
AT B Fer d FRAR gig g8, ol TR H

AR BT Ulihel & | ol ATl URaRT H 21.48%
SRR ST, 13.79%, STIferd SToTld, 25.54%,
3= fUsel O Qd 39.18%, 30 O W © | SHATRIT
D1 ST TR BT T YT S DI A TR
gedl & | felguma &0 ff & & aaa amfore
T anffes gemel &1 e Aeayul Al Bl 2 |
g 1961 H TR &1 fofmgura 705 wfker U 9k
TRy o, il 99 2011 H FGPR 925 AlA U BOIR
&Y B T | §9 UBR TR & ol gurd # e
aRecH Afersil & ifdie yard &1 ufiwe B |

amyar) srRisfe afeare & arnfsie G¥=a-r

G Tl o e Bl AmEIoTe AREAT
@1 FiRa & # ey, fofr, wfa, Ren JafRs
Rerfey 7 fa9y A BT 2 |
1Y AT

3Y AT Bl IS H ST gfg BT
a& el B, 3ifig I8 91 Ud gg 9 @1 A
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FRRAT T USRI &Ral 21 59 R [l &3 &
SR BT 31y RIS e gfte 4 foramiiet ua
stfsraredfier o B gefid @=ar ¥ 1 TR & =gt
BT AfSel SMUaTRil # 53.80%, JaT ¥, 41.65%,
Uie a7 U9 454%, g€ I 9 B| TH UBR TR &
AT SMvaTRyt # gar a7f @ Sframdr & | yars &

@ IMIR W RTell & 3ieR A (62.64%) Td TUTE B
3= Tl 9 (57.29%) Y AT9dTH H el gar aif &l
BT &N, T8 AR B A AT I g AT H
UG a1 (48.63%) &G T Y| $H UBR HAldel
YT % gar vd Ui a7 @ it darfee g
gTRaTRes Tfeierdr &1 Ufiwet & (drferat o1) |

aIfer®dT 01 : HIRAT TR : YA HRIfa afzaren a1 AR W=F=1 — 2013

Jar i Tl YA Afgel | Rl @ sfex 9 | B @ o9 Rl 9 | WRd & o WAt |
Afgem | ufaerd | Afgem | ufderd | AfRem | wfoera Hfge fcrerd
Jar it 509 53.80 114 | 6264 228 57.29 167 4563
(15—34 3MY)
g ot 394 4165 63 34,63 153 38.44 178 48,63
(35—59 3MY)
g 43 454 05 2.75 17 427 21 574
(60—65 3MY)
T 946 100 182 | 19.24 398 42,07 366 38.69
A — afaasre |der, 2013 |
SUSEECEI SIRIfI ST T ufcrerd (37.91%) waifdre e, agt

Y A & @ AmIiTe — e erawern
# STfc T & faRIy A 81T & | IR ST H
Rl o oifa e, SS9 ENie gemal
MAR—ITR, Ted—8+, TaRey ToIT et &l gufa
PR B | TR B afd RIS Al syt §
20.08% ST MY, 13.85% STRIfRIT SIS,
24.63% 39 fUoer o vd 41.01% 377 O I B
TaTd &3 B AR Tl & 3fax gY Sy # el

JIARTAT YaTT H BRIRTTE & 3= RTedl 7 o= fiwer
I BT ufard (30.90%) J1f¥d &1, STafd RIS
gard H 3 SIferl BT ufaerd (63.30%) Adiferd
RET | PRAT TR YT ST qrged Rorelm 8, 3x:
ool & 3feR g oMUaN H AR Sl
iy &I, 981 SFaRIR yard # 31 it &t
SN TRIIARTT ASHTR DI RIS IuTerdr vd
3= e &1 ufaweat & (dferant 02) |

drferat 02 : dIRET TR : IMYIRNA s afgaen #) sfa a=-— 2013

S et Fl YA AR | Tl & IR H | B P 3 Nl § | IR B A 91
Afger | wfded | Afger | ufaed | wflen FIRNG] Higer fcrerd
e el 190 20.08 69 37.91 100 25.12 21 5.74
ST SISl | 131 13.85 24 13.19 77 19.35 30 8.20
3 fUser o 233 24.63 38 20.88 123 30.90 72 19.67
3T it 388 41.01 51 28.02 98 24.62 239 65.30
T 946 100 182 | 19.24 398 42.07 366 38.69

Iid—If T FdeToT, 2013 |
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darfgs Rerfa

Qg AT aRem &1 3T 8, Sif
f—Rarsil vd dmifoe g | Farferd gar @
T I8 TS Sifdd Ul &, Rrad E-gay o
AT @7 UfshaT # Hreg f¥eT gl § aei <t
Ao W &g |A &1 e eRd € (U,
2014) | A & Yarg H dafed Rofy @1
Hecayol I €, Rfe T8 I WM B ST B

AN & JaTfRd Hee gRRer WMl # 8 ol |

TR & TEMd Ga HEed Ak
JMIATRIAT H 63% faarad, 24.52% 3ffdarzd v 12.
47% fawar /aRegaar €1 I & @ MR WR
HRA & A= o3l 9 gY Nyard # faansdl @1
gfaRrd (67.49%) Haifde 38T, a8l sffdartzdl &
[t ufreTd (30.15%) BTG & 3 forell |
B YA URIT AT Siafd fawar / aare et

S TR B W PRI BT § dern Al &
anfefes fapamefierar @1t ufdd ovc B | IR @
¥l 7RI # fJarfzd goui @ ga # farfzd
AfelTy Sifereh YaTiid g8 &, e &1 AT Arel
% IR, Riem g9R vd ga-iaa § wIfd & &Ry

Afgersil & waw 1w gfaerd (18.13%) ftel &
3feR fAfr=T faeraEvsl 3 gU Myary # ury T,
S d@lelld  IMUaNT &1 Ufhd ®, Sidfh
AfGaTEal H AMUATH BT T BROT S e 01D
TR UG ISR B STl & (drferdt 03) |

AIfeT®T 03 : BIRAT TR : JYAT RN wfearet @ darfesd Reafa— 2013

qaifed WR | qo AR Algell | el @ R W | B & 3G el § | IRT $ 3 (AT A
Afgen | ufoerd | wfieenm | ufqed | Afgem | ufowa Her yfcrerd
faarfza 596 63.0 102 | 56.04 247 62.06 247 67.49
affdarad 232 24,52 47 25.82 120 30.15 65 17.76
faerar / yRegarn 118 1247 33 1813 31 7.79 54 14.75
T 946 100 182 | 19.24 398 42,07 366 38.69
GId—aafdaTd Adefol, 2013 |
Serfore Refar GREAT H e RacE Bl ©, for g8l @l

AERAT ARG, 3nfdfd, roHifae U4
3l fasr &1 gae ¢ | faeve @i e afed
® ik 9 gig BT [P B, SH AMISTH—
MY, SIS d ARGHID BRI BT T B
P AR g © | A T H T B A 9 e
3 uRer § Jerftre Rafd o ¥y w'w B
ARG <=1 Ua fR7er & WIR & dRoT Rt o
AERT &% 4 A9 gfg g8 ©, Herawd AR & foy
Afgerelt @ Wi # gfg g =1 Rifda e
gfdfera afddat & gard o AT eI Bl ST

FRIAT Ud i FHEel 2Rl 8, Safd fRer wd
3RS AfATd & Fard § &5 H "D uRad
B B, Fores AT gd anfdfer @rawel deik Bl
2| TR & I Gt B Afer snyarR #
94.40% WER Ud Ud 560% [*ReR 2| q{a AER
ATRIAT H 10.63% UTeIHe / A d WIR, 9.07%
IR AAHD IR, 53.34% ATTD / FATBITR KR
Td 21.61% ATTATIS TR T |

A & & MR W FHl AER Al
ATyt # e Qeifdres wR (Onerfie, Arafis vd
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TeaeR AreAHd WR) H TUelTed fS7el & 3fax =
fITraEUel W gU SMUaRT BT UiTerd (30.19%) fd®

RIS YT # AT R (dhfdy, fafdhe
g 37) BT URIRIT (29.74%) Vet fdd 8T | 39

B, T8 ST O WR (HAAd Ud DI
wR) H BTG & 3 57l § gU SMyar &l

YPR TR H ASHIRURS T YRS RATIROT
e gy, FoRT+ S=a, AR Td Eaides R &

PIRNSI

(67.45%) <difid <&

ESECENK]

SRT 31feres TaTRyc Y ( dIferat 04) |

ATfeIdT 04 : BIRGT R : AMYATHA drRIo afgansn a1 el Rerfa— 2013

NEINCIRGH Fel YA At | Rfel @ ek § | B & o el 9 | 9Rd & 377 oAl 4
Hear yfaerg | Afgar | ufderd | \fRker gfererd Afger gfererd
i / Areafies 95 10.64 31 19.50 28 7.35 36 10.20
TR
SR A Hd 81 9.07 17 10.69 32 8.40 32 9.06
TR
SSISCNA 521 58.34 84 52.83 257 67.45 150 42.49
FTPIR &R
ARG WX 193 21.61 27 16.98 61 16.01 105 29.74
ERESIEN 893 94.40 159 87.36 381 95.73 353 96.45
F ReR 53 5.60 23 12.64 17 427 13 355
I 946 100 182 19.24 398 42.07 366 38.69

Grd—If T TdeToT, 2013 |

Imyard sriefier afearsn ) anfefe A=

TR Ter AT &3 B Bl STAHEAT BT T8
T ST AILIHATIAR AN E BT H Heel 89 4
W AT TR BT ®, AMG Afdd HEAET 7 |
forareiier ST fosdt &= faoy & amfye vd
3 ¥R 1 UeRia & &l Ud eyl &R
(RT3, 1978) | IR FHTST H ARFATN @) sryerfaa
ST® ARG R, URAR & MR, e
forareierdar § uRaRr @ HgafT qen i &= &t
Jiaer gRT MR 8Iar © (A1, 1967) | 39 UHR
IRAR BT BIET JMHR B3 T BT DI ISR &
fay ool #x qar B TR et # Wt
SMENTHIAERT & Aaaryd IR &1 3R

Uttar Pradesh Geographical Journal Vol. 25, 2020

ANfIe favarR B 8, 981 fasime @ik daife fasm
P ST H ATGATRIS G H fIframor o7 5+
BIAT € | 39 UBR ol fl e &) sifde w=em
g HEEE @ Afhgar @ gafa ®, S fd
affe—amfe  fasN @1 Aleue g R
(R, 2002) |
TS GEAT

o 1 & 9 HIe FXaT 9 9 &
B 3refegaver ud 3nfdfe fadmr & WX &1 514 il
2| TR ¥ fgie wd qaae st &1y g,
fecas &1 1 S1et &3 o) enffes wifad worge it
2 98 qhae B e Frar Td Wi @




@ 5@

glde Bidl 2 TR & TAa-d Hrade qigal
SMUATRIAT H 26.95% AfeeTy {1617 eI, 7.6% =i
TRRIT, 32.66% ITAGII JdTel], 8.77: AR /ST,

el & eI dare # foharelerdr (34.92%)
AT BN, I8 WRA B A= 1T I Y AT H A7
ITADIT HATT H AW 1% (36.33%) <@ |

17.65% FSTGR Ud 6.34% 3= BIAT H el © | yard
&3 & IR TR I=IoTedT JaT § BTG & 3

g fAuRIe fSTel @ 37eR §Y SMHET ¥ #oTgX d¥f bl
gfareTd (34.06%) Haifed et (et 05) |

ArfIdT 05 : DIRET TR : YA drRife afeds @ aaafye 9xa-ar— 2013

AT | Bl VA ARl | el @ SR H | B B T Ficll W | URG B 97 T |
Yool | Wiowd | dfeem | wicwd | Afeen | uiowd | ARer | glowd
Remwwem | 255 | 2695 | 51 | 2802 | 12 | 3065 2 | 240
Mol §eE | 72 | 761 | 10 | 549 | 37 930 2 683
THOR WA | 309 | 3266 | 38 | 2088 | 139 | 492 | 13 | 3634
AMR/TAN | 83 | 877 | 09 | 4% | 2% 653 4 13,11
SR 167 | 1765 | 62 | 3406 | 4 | 1105 60 16,39
i 5 | 571 | 12 | 65 | 30 754 18 492
il 046 | 100 | 182 | 1924 | 398 | 4207 | 366 | 3869

ATd—If T FdeToT, 2013 |

Iy aria s 2fiel Afearsn &) o7 AT WX

TR & FHrefie Afgel sTuariyal & g
TR @ fgicor § enféfe dxaar dqen aiRaiR®
afRder &1 Hecayul eI 2 | Afedrel @1 anfel®
foramen # TewTfTar, afadaTd S=If aen 99t &
TR B EiRa &l & (AT, 1999) | AT
g BT 3nfefe Axedr S IR &1 fHaifRa
BT B | B W Afad 1 Rier vd AneRdr &
g gsdT ©| fReR, sreqwieR denm fe
ARG — 3nfdfe WX © afdaal &1 M R
Ieg AT Wik Ud Rifera eafdaal o e 9
o1 BIaT 21 TR @ Tufad eraefia wfer
muarlRal § 29.91% ARAY 5,000 ®IT A A

AIRTH 3T YT B o | D IcITdl HHIT: 24.
42% HRATY 5,000 I 10,000 HYI, 18.60% AfZATY
10,000 ¥ 15,000 ©I, 14.48% HAZATY 15,000 A
20,000 HUY TAT 12.58% HAFZATY 20,000 HUT A
¥t ATRI® T T Bl 8 | 39 UHR TR H
HAegH 3T WX (5,000 ¥ 20,000 HUY) YT B
qrel MyarRyal &1 ufoerd Haiferd (57.5%) Ve,
ST YH PRI Brelie AfEar AaTgl &
AT ITIH T HITH, et Fvern vd aqmaR #
3TUETTeRT 3Tfer &, STel Afer Bl ATRAD T wR
Nferp BIAT B | 39 UYBR BIAH AT BT T
AT AT SMUATRIA & M Wk WX Ugdl @
(arfeTent 06) |
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ATfTdT 06 : DIRET R : MYATHA drife afeansi &1 arfie IrIa—2013

qRAE 31T Tl VARl ARe | e @ sfer W | B & o= RNl 9 | IRT @ o et 9
(& ) Algem | ufaw | AZew | ufdwd | ARenm | wfoRa Afgel gfererd
5000 % & BH 283 29.91 87 47.80 104 26.13 82 25.14
5,000 I 10,000 % | 231 24.42 39 2143 116 29.14 76 20.76
10,000 & 15,000 ® | 176 18.60 36 19.78 82 20.60 58 15.85
15,000 & 20,000 & | 137 14.48 14 7.69 51 12.81 72 19.67
20,000 © & Afd® | 119 1258 06 3.30 45 11.31 68 1858
QT 946 100 182 | 19.24 398 42,07 366 38.69
Ard—aafaaiTd AdeTor, 2013 |
forsesf IMNABIT HaARN H Hel™ & dAqT "I 17.65%

TR @ A praefiel Afgamen @
AHITS T4 i wR & favelyor & e grar
2, &5 I@T Wen yva TR @ e fiwy 0
ggal € | UTRATR® gafaRer & fAerfRor § Sifaat
AT, ATHINTG U4 e B Ageayvf W& ¢ |
TR & AT drRId Afear smyaraal 4 gar
T BT 3Ifrhar STUATd BT Ufdhe B | 3 IHR
SITfer e § el & 3R rgeyferd SIfa @r
g AP BT, g8 ARIATT Y H 377
STl @1 Afhdr BT | TR & Afeel STgaryf
A srfqanfeal @1 o # farfeal o1 ufcrera (63%)
ifere <&, St datfed Ud utRarRa Tferefierdr &1
yfored 8 | 331 bR STd HIERAT & A9l &
U ¥a%wd B SATT dal &, 981 FReR U4
SRS ST &3 H A D GRac 814 @ |
TR ¥ 58.34% ARZATY AP / FTdhIR WX Bl
forem g €1 S99 YR ST defde wR A
Afeeral @ iferedr, TR H R1en & 9gd yHE Bl
gelRfa &xar 2| Saftres Refa &1 T gvmE
FIaAIe AT R fe@g usdr 21 AR &

Afger yarRial § \aiferd 32.66% HiRATT
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At AgR 9 ¥ 7 | ARl @ @i
AT BB AT R B FiRT drel €1 3
JHR TR § HeJH I WX (5,000 | 20,000 %.)
Ui R dlel dfgell MyarRyal &1 gfaera
HAIE (57.5%) BT, S AlGATSN BT 3= LAeAforh
Rerftr vd g warei # <iftres fepamefierar &1
gfohe 2 |
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A oiug (f@o Yo) &1 Swarad fagawor

e AR Riw

e AR

ST & P I 3919V 8 ATAITAD AH1P1 B GIRT 1:50000 B Y—GHP AT1F PI 137 fdetiHIey ire 7
farrerT Bv g1 31 & Sifeaad a (w14 & a1g &1 717 WHIzd ¥3d1 VIl & a1g GIRT GReiord 3547 71977 & @< fire &
ST Pl CIHIHICY B TETIT & ST (BT T & | S7eT 817 7 qIeciides Szardel @ Sl JTeT elTf=1a [3avvT & H17 &1 5
I 4 i a1 107 & 1orv74 qIveifaes Szarae & 1000—1500 HISR 7] @ Sf<r¥/cl 37]q 7egd arviidar S=ard @ 37l
SIEE B (43,44 TFI9IT) TTT §3TT & | S TR ATURIH S=arqd & A7) ) 6 a1l 7 qefiqpa fasar 727 & forerd waffera
AT = WTY1EI SeaTae & ST (48.30 TIreIa) JTed 37T & | S7er3I &5 @ SI=Id areciide S=a1qd §d wIiierd Seaiqa
& 7 EATHE TEEwTE JTeT §371 & Gl aTqvel] & w1511 [Aeb1vT ] HGTd BVl & | STe &5 b Ty ABIP P 417
&1 5 I H I BT 71 & TY7 Gabiar BT SIfEIHTT 917 477 UG FeqH q7f @ Sl afeaferd & [oredd #HeT: 26.65
TIrera @eir 39.77 FIrerd §—4TT @ lerd & | a5 Gadbia & [3av01 Jlawy & ¥ & & 741, wHdel 3 4eT+ y—ar 5

AT T GABID ST91 oA, BT, 3= 44 G 5Tef [aHTT% &3 I¥ 2 TV JaPI1P BT AT RTT & |

EASIEEI

Y—3MpIcT (A= & FETIT BT T T
9] & A~ S=arad B | eR1Iad & A8 W Ry
foyamet @ Swaad @ wU H S o 2
el 1 AT A1a gfte & AT BT § | A
TP el WU H IqAIh B oIdl & IT 3rgal &
MR TR STBT M B U1l & | AT (1972) &

ST g B TR BT e ¢ |

T &7 B ITdTad A BT TaATHH
PR I IE ST BT © fb Aled STHUg &1 Hifad
[HU Ml W e @1 ufhar & |gad
gfdwea &1 gRum™ & e 78 e @
ORIy uRaferd g & | I8 Rarfora sioft &1 9T

2 o gl golia g7 UeR, dTe@T TR qer

AR, T Y@ WIARUI BT JETIT A D
forg S ArugTs B | R 0 e & Sead &
RT3 W &I ], a7 dfa, Siia—Si=gaii &f arer
BIAT 2 Ud A Sd18, Sadryfads qemsll &1
fReriRer SR 21 Sfo v=o R¥er (1935) & S9N,
"Jedrad U AR B Sl & g% & ofadq
IR &1 auiF el 87 | ST (1951) & SR,

PIAMRE ®I JEal & | Rrarfers SRl gdf g
gl fR¥Ter & ordond @ gfdoma e
Seargfde ufear & uRemm & < g #
fafa=1 Sl &1 UWIT & & URlRe 9 R
TR IR UST © | STadd AT IR gRedTd B
I uRafErd 81T & {6 &5 3T Searad ey ST
2| ufdad & qd & IR% SaTE HH: gl T 2 |

“ATUfeTs STATad "YU B TERTS DI Uhe HRal © |

YT &3 BT ATHNI Iardd 221 Hex I 2,253

Idd U gl Pl dell Pl Idg 3R IffrhdH

Hiex & 7y Rerd 8 | 1e0I &3 BT Jd119d Soael

<1, @ AR e, yagar ({Iid), 991 faeasme qerfdened, @R, aldrR, aRoR |



@ 9@

T—9RT il ooft (2253 #Hiex) 21 39 ooft &
FAFTR 3ME BIC—BICl et SRl dorr 3feerd
1T & e fra & aRard yarfzd & k&<t 8 | I8
Udd U HRUT & B 31idh SI0Tl qei Sferd Wi
A ST AT © | SHD IrATdT Tl &5 # 3Fd
BICI—BICI 74! 1fedl <@ &l fAerd 2 |

AT g (The Study Area)

JEIE &F BT AR 30°45'117 ST
JMETeT § 31°22' 55" TN AeATY T 76'36'15" T
AR A 77°15'22" Al IR & 7 2 | Aied
SHUE BT IR 4 [TeATqYR T HULI, gdi ANT o
e, <feror § foR dor uftew d dore g9
Sferor—uf¥em # gRATOT TS gRT W @1 iRy
BT 7 | Wi gfte & sreaas & @& IR Adero
T, gferofi—gdt wrr # ), geer da oo afeat &
SR AT BT YR BIaT 8 | e &3 b1 @l
&3t 1,936 a7 fhatriex © (o 01) | eedae &=
B D AT 10 THHI—STelle 4, Rrarfers B,
Il ¥, SHBT HIcT TAT T8+l 9 H IR Sl &,
Fer  fHor waer 9di9a, w9 "-RiE
CIREAY =T ARIRIAY bR —IRS IR,
=1 tfeaoiis s |, 99 SR & $HURT SNferTRi= U
fearrae va RieiRas ¢ =1 Sraifmsd o SR
HEIADBA T H B3N € | IAeFTT &5 Pl Sefaryg
ST IWT dfeawii AFGA JbR @ ¥ 3T
I 9T 60—100 HHI TqAT AN ATTHA 11,
410—26.920 HUEIE & HLI BT © |

faferd= (Methodology)

AT &3 B SeEdd [Agelyv B HA:
HIATAHS db-ild BT YA fbar 1 8§ s forg
| o AT TENGA ERT UGN  1:50,000

I—UFh AFRE & T8 e fhar daegard
a3 e gIRT TieToT fhar T B | Searaa fageryor

&q e @1 AFRA B 1 9 fheier firs #
frra fovar a1 ® vd uxde e @ eifeaw 4
T S &1 99 9 a1 g jRf1fh TS
gRT URGford far & don s & &5 &l
IR &1 ATl | ST fhar T g |

qIEdfa® I=drad (Absolute Relief)

il e &1 STarad U S dleld
sfae &1 gRvMM BT @ S S, udd qen
ARETHG U9 faqrenets erfdaal gRT eWor ud
JTUREH BT UlhATail &7 Ufhet 81T © | fohsd) &1 1
Fedd 9 AMNHad a5 59 &F Bl aRdidd
ST Yefid BRal © | gaN weal H fhl were w)
Agedd ¥ AdT T el SErg Bl S & B
IRAds STaTad hed © | U 85 & dAR<ddH
SEE Qd AP BT JegIT A b foy
JHTRET AFRA Bl 1 9 fhamier & s #
farfora ava uad fire ot @1 ardfas ifreas
SaTs A G g e Sars & gRT IRbford
fooar T ® | &1 § arafde Searaa &1 | /e
221 Hiex ATanTe Rrarferd &= T sftiaad 2,253
HIex Brel AU & | YR 47 § | IR<dd Searaa
DI 313 T H Hfigee (T 71T & ST o 02 | W
2|

qIdfa®d SwdEad &I If-ie fqaver (Spatial
Distribution of Absolute Relief)

aferdt 01 | IH &9 @ IRdfdd
Searad & XATS faavr o7 g far T 2
HeqH qRdfdd Searad i (1,000—1,500 HIeR) &
ST 43.44 TR —WIT Aol & T2 21.16
yfierd &9 w9 STd ddidd Sedidd aFf
(1,500—2,000 HIex) & 3riid Rerd 2 | Aegw =
IRAfdd Searad 9 (500—1,000 HIER) H 17.92
yforera, = arafde Swaraa aif # (500 Hiex |
BH) 14.46 TR TAT 2.01 UFI2IT &5 g IRafdd®
Searad aif (2,000 3 3MfAD) B A= FHIIE B |
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LOCATION OF SOLAN DISTRICT

LOCATION MAP
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Fig. 01




SOLAN DISTRICT

ABSOLUTE RELIEF

Absolute Relief
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arfei®r 01 : ar<fds Swaag &1 &g faaver

EIESIEED B | &% fire s fewguly
Seardd aif (") | (ufererer) | smgfr | smgf
#rex (wfcrera)
500 I HH 280 14.46 301 14.65 | T aafds S=aaa
500—750 134 6.92 145 7.06 | HEH—E grfde ST
750—1,000 213 11.00 230 11.20 | Heo—= gl S=ad
1,000—1,250 429 22.16 459 2235 | HeuH qr&fdd SwdEd
1,250—1,500 412 21.28 428 2084 | HeOH q&iIfdd IedEd
1,500—1,750 282 14.57 299 1456 | FEOH-9Td AI&(de Seadd
1,750—2,000 147 7.59 151 735 | AH—9wd gifde SwaEd
2,000 3 2AfeH 39 2.01 41 199 | S=9 adfad SoaEd
HA AN 1936 100.00 | 2054 100.00

RIS STadd BT 500 HIex | BF $Hals  fid Aol © Ol S1egde &3 & Headt 9T §

T ST &3 § 28000 I fheriex (14.46
yfcrere) -9 W R € | TE o aemde & &
afdedt wmr # R @1 &7 ¥ g 8 98 e
USTTe feATerd Ter ATdnTe Rafern @1 W Wi B,
ST 9, T[T e, I—d% JUT BIelNe TEH!
& e a AT €

IReIfd® Feardd 500—750 Hex &7 & 6.
92 ufcrera sreifd 134.00 & fdheiriies & o= g
2| U8 o e &3 & uf¥eE) vnT # U@ uael
TGl & 9 H SR o ey foem ¥ Rrwr 9=

Tl | U & WY H TUT Bie—BIc Uvel & w9
% Rerd 2 | 9 & &1 fmior el AeE g
O ¥ H ger 8, foraH 9, STl YRR, AT R
Sl @ R U S 2 |

Seargd 84 1,000—1,250 Hex 93 429.00
it fHariier, St 99l eF%d & 2216 URie
AT OR IR 2 | anfaes Searad &1 wae g9
aif & | ug ol s &5 & Hehad) aur ydi wiT #
fRorg 2| 3o ofoRed ermaw &5 # U8 ot
BII-BIC WUsl & ©U # A Rera & | 78 &5 70 39,

Y H U AT & | IS g T aRea®
JAEd B UHe I & | I & Rarfas &9 3l

a7, RIer @4 Ud SRR A Bl "gE

el 9 P @ f5Ed aTe@ ver o ivdme
Sl B YT B |

750—1,000 ¥WIcX S=@Ed TS &F B
213.00 97 fHaMIER (11.00 TRIT) 1T ST BY
g B ¥E o Aem-f adfde Seaed b
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Fafoge, Ricexels, e St &1 e e g |

HgH qrdfde Swarad av (1,250—1,500
HIeR) & JeuT & & 21.28 UET &F AT
412,00 9 fhaiicy eawe &I g @Yl & Gl
& & WaleId J—HTT I B g & 0 & &
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uf¥em ¥ greg @Es—THR T B & H Uh
aefel! TSl B WY H ARG © | wehad! 4 # BoR
T —FHBIe T4 1S &5 & ATl BIe—BIC QUS|
T wY H g8 9 e Al "I &, 3,
Foell, AOiER & Red 21 59 & § areg@r
TR, g1 U@R, wie, d@ivrse, Siamge Sl ot
AT O Sl ¥ |

JRAfde Iearad @I 1,500—1,750 HIeX T
&3 282.00 T fharex (14.57 Wfrerd) ¥—4HT W
e €| a8 o oremw e H SR qem sl
AT H BI—BIC Wvel & wU # Rerd & | 3 |t
#H ug o A gR T SSid R, TR
Uge-cTw Wes uel 87 § Rea g | gl vt
H lell, STTTel, AT, gare, shret 2ofl &= & Ut
B WY H W Sod ardIdd Seaad i fHedr g |
T & e ¥ AT & |

1,750—2,000 HIEY &1 AeH $ed qRA[dd
ST AT 89 B 147.00 I fHHo (759
gferera) «mT W) fAaRd €| a8 o onmwe & @

Wi fEre Swarad (Relative Relief)

ufa goe a9 § Swaver ud e anTf
F) SAE B N B WIleT ST HEd B | S0
THO TR W AUeT STaad & <M WX Swad
JATH' Te BT YA 6T 2 | I8 I 91T &1 HIN
AT TAT AR F1ET B A T g3 BT UaiRid
HRAT B | Tl (1932) & SWR, “ITdldd Hadl
Hqg el b Sediel B 8 UafRid T8 e afew
UE AT Tl Ug I & ST W Bl Wl e
Fra 8 1 R (1935) @ SIQUR, "ddd ardia®
Fedrdd @ AT NI R d) fIeiyar e 98l
& el STafes wnifde Searag vd it &9 ar
fire @l ¥ &= SRTATT BT AU BT 37EDT AUH
2| RiE (1967) @ o0, "WAMfeeE Searad fod
SHE &7 § gud &Y AR R U $AE @
e faerol & geiar 2 1"

S &7 & ATURIS Searad & fageryor
1 7 fFarey & fiis TR &= 3% T &
At SwaEd H W Sl e 9 & =

IR ART # ga¥el], HUNd, TS, €Ral, BIce,
anfe &=l # Bre-vie wve & wu A Rerd § | gférh
AT ¥ AR, FHhlell, STaeil, Aler™, AATTRI, 93T,
ST, YEL), BUSTETE, SSRIS &l § +ff 98
it fIga © | 39 &= @1 i R ®H, ®ia
P, ATg11 HH Ue g1 shlel ¥ & TS HYaT
AEAME |

I ardIfde Swaread 2,000 Hiey | Afdd
I eI & & 2.01 UfRrd (39.00 & fdio) &=
¥ e & | 98 7°f 9T H <l Ble—BIC WUel © ©Y
¥ g7 Ud Plcel &= o SRl wr # wie S,
i, AR &l A Rerd 2 | e aregenT uer,
TR, fhege, FafoTge Il @ e ud Rr € |

SeaTad Pl HeTh Aifere Searad s fear Tar
T | vw fire # Rerd S=aaw 9 fr=aq Sae 74
WHT YT 4 We Sarg o U e T g |
T & ¥ HUfEE Searad 13 HieR ¥ 810 Hex
& Heg U] T § | WU SEaad @ Al @l B
It # aEftea faar & () fa e afées
Taread (25 Hiex | &) (i) 14 Aide S=amEa
(25—50 ¥reR) (jii) Tew WTUfeE STEEE (50—100
AeX) (iv) AeH—Swd @féie Swarad (100—200
HAex) (v) Sea Hfee S=aEd (200-400 HieX),
e (vi) I 9= wTufers STaeE (400 Hex
3ferep) (R 03) |
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darferer 02 : AmifdTe Swardga &1 &= faawor

arferes frre | e=wa SAB fire fire feqofy

Seeiceicl () | (@fer) g SIC]!

Hrex IR

25 9 B Rel 160 8.26 177 8.62 srfa—f=1 amufers
ST

25—50 RI 81 4.18 91 4.43 = anfere
ST

50—100 Rm 84 4.34 99 4.82 HeIq ATUfeTh
SizICEl

100—200 Rmh [ 292 15.10 323 15.72 | Aeum—S=a Anufers
ST

200—400 Rh 935 48.30 972 47.32 | S AMfETS
SizICEl

400 3 37fSrdh Rvr 384 19.83 392 19.08 | <rfa—s=a anfers
S

He AT 1936 100.00 2054 100.00

qiferdr 02 H SRIIA &9 & AeD
Searad & &R faaRer B g fdar T 21 48.
30 UfIeTa &3 STa ATufard STarad & STid UraT
T § S Sif ST wfere Swardd 19.83
YT WX I 2 | Hegq U "eaH—ged ATufats
STdd & 3IId 19.44 YR UG 1244 Ufoerd
-9 IR AfT = wd e afee Swamae
THIfIS B | ATufers Swamad & Xe1fHd fadRor &r
ferT <t # afofa fasam T &
afa—fr= anifere Swamaga (Extremely Low
Relative Relief, Rel, Below 25m)

rfo—f1 anferes Searaa ey &5 &
160.00 I fHARIER (8.26 UfTeTd) YT WR hell

2 | for=1 aafaes Searaa, stfa—fr=T aevr ol
S ST T 3 & fudTe u+cd g9 aF D1 T
farRIoaT & |

f=1 Wnafére S=waraa (Low Relative Relief, R,
25m-50m)

I &rF ¥ = |TUfeTd I=ardad 81.00
It fareiriieR (4.18 uforerd) y—wmT R Rerd 2 | I8
T I &F & URTH W | BIe—BIC @ISl &
w7 ¥ fdwr gy wu # faaRa 2| = anfas
SAdd RUST] WSS, [Fhl WSS, AHT BT 4,
RIRAT A<1, SRS ATl 91! & PIcdl, dleiay],
SR, HRYR, Aaild, d%6, HoRl, gqdTd,
USRI, P, TR, SAdR, AAYRT, ERAR, BT,

BT B | T8 T ST &89 & uRaH # grse] TS,
e TS, el TS, AT o @i, Ri=ar a1
o1l &3l | Tell R U Udell Ul & wU H fagd

WRIAIATeT &3 § urr T g1 39 & # fAe
Irfad Searad, 1 gy adis vd e ord
ORI AT |

Uttar Pradesh Geographical Journal Vol. 25, 2020



106

negy  Aanaféie  Swaad (Moderate Relative
Relief, Rm, 50m-100m)

T8 I AT & B 84.00 A fhARICY
Jrfq 4.34 UfRId 9WT &1 BX U © dAT &5 &
a9 3§ Us udell UCT & wU # RIRET FTa—dh18
& =l & # fawgd 21 gHe srfaRed Ig o
SN, #ORT, HaM, AEne, SodR, SRATR,
FHAAA, THATA &3 H BIC—BIC WSl & wY H
bol 8Y e 21 ¥' o Hqemw—fre aRafdd
Jedrad, 1 GvoT gadie 9T " oTd B
fareryarell 1 gad 7 |

HeH—Sod ATUfd% Swardd (Moderately High
Relative Relief, Rmh, 100m-200m)

AeIH—9od ATURTd SaTdd eI &5 &
292.00 9 TR (15.10 Ufrerd) 1T R fawga
2| I8 I eugd &7 H Bie-BIC WvSl & wU #
Rerq € dor &3 & uRem  Ud IR Wil # 9],
HIATAT, T, Bleel, US], gHTETe, ¥, ded,
BB, BIC, IRTENI, FHEAT, AT a1 <ferell 9T o
AT, HAATG, IR, ATeTE, Sherl, nfe &= #
faaRa &1 #eow IRafds Swargd, weyq gyor
A qAT 7 el 34 I @l UiRg faerearg 2 |

Sod Arifdie Swarad (High Relative Relief, Rh,
200m-400m)

T T LT & B 935.00 AT fheAMIC AT 48.
30 TfeTRIa ST TR IR & S \affirds e &1
R g T | F8 a7 & & ufRerdl W H US| WSS,
JTgvel AR # U AT § | §9G 3flrdl Ig a°F &8
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& HEAdT Y- § TR E1ST &5 U9 TR 3o
fH e, ST WA A Aderel "Te] &5 aT glerly
AR H S °TET &3 Ud AT S UQE, et
ooft 8 & Soa affd &=t # +ff g B | 39 & |
e Ied aRAAd SedTad, Hegq YT adhid g
Hezr <fe gTet TR AT S |

3ifa—S=d AMUfared S=arda (Very High Relative
Relief, Rvr, Over 400m.)

fr—Sea ATUfereds Sarad JIae &F &
384.0 I fhal™ieR  (19.83 Tferd) M1T &I ¥R gY
2| T \fere STaread BT Ol 9 991 99 © |
T I I &F & URGHT TAT Q! MR H
BIC— BIC WUSI & ®T # Rd 2 | &5 & I a2
il W H geT faaR |dife urim T R |
s JrfaRad STt 9T # oI <féroft W # et
SOl A & AT, IHT, HUSTHTE, HAATTG, dTe,
STSRI®, AEQR, <R SRfld g9a], dia,
TR, fe &=t # ¥ o Royd 21 98 &5 S
IR Iearad, e "y Gadbid, A Ua Ifd
W @1er faeryareit &1 o 2 |

qIEfd® Swarad a1 aifdie Swraa & 4

Agd+-¢ (Correlation Between Absolute Relief
and Relative Relief)

dIfeTdT 03 dRdfdd Sedrad g qulerd
S & A HATRID R fAgeIyoT gRT T Fvaee]
BT YSRIT HRAT & | eI &5 § AR Sarad
TAT ANESE STad & " gD Ae—a
(r=+0.74) UTIT 7T B ST BTN & Fe—awae
ToTics fAfer gRT ST fhar 11 © ST garerdven &

i fAdT BT $ATT BraT ¥ |
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qrfeT®T 03 : aRfad Soarad Ud anifdie Swardd © 9 deaE

CIRIGEY aferds IeEd ®el | gl
SeaTad (#rex) firs o
@) <50 | 50— [100— | 150— | 200— | 250— | 300— | 350— | >400 | SMARTAI e
100 | 150 | 200 | 250 | 300 | 350 | 400 wl (ufcrera)
[T
<500 241 | 51 9 - - - - — — 301 14.65
500—750 14 | 17 | 40 38 24 7 5 — — 145 7.06
750—1,000 1 6 23 28 58 45 48 14 7 230 11.20
1,000-1,200 | 4 | 20 | 51 56 76 67 93 35 57 459 22.35
1,250—1,500 | 3 2 25 25 106 68 80 53 66 428 20.84
1,500—1,750 | 3 1 6 15 25 32 57 43 117 299 14.56
1,750—2,000 | — | — 1 5 6 3 16 20 100 151 7.35
> 2000 — 1 2 - 4 3 3 6 22 41 1.99
Bl ART 266 | 98 | 157 | 167 | 209 | 225 | 302 | 171 | 369 2054 100.00

TR UMD (r) =+0.74
g9 T YABI S (Dissection Index)

oY +fY eroare IRF a7 faredt eRTcen e
# ufar grs & # iffiman vd =[Aan SwEEl &
IUTT BT TYUT YADID e & | R Searas
Td ANfie Seardd I eRTad B Refd sd e @
IR S IRy & URadH a3, derd, fague,
Yo7, 3N fAIvaatl or a1y &1 &1 urar & | S1aHR
(1957) @ w1l ¥ “Iearad Afdd B YATT & H/Y H
ATferes Seead BT Rigd 43 a_1EaR Hgd Bl

gy gadhih  (Dissection Index ) (D.I) =

YU YAHBIPH Fad 0 F 1.0 & 7
uTe BT & | IfE Jul adid BT A4 0
T BITT © o €RTdel UT: FHdel JaT aidl

€l BT Rife SHP! arEad Sars el 8l
FHdl & | IR<Ifdd STarad Ud Aifed Seardd Bl
Rrgra wawdl & Iadfas Ry &
Ao d ARAT el B Ahdl od ddb SHAD
ATufers Hew W AR 7 81| S UeR A IR
NfeHaH ATUfes STarad Ud IRddd Soarad &
drg argurd H e €17 SlaMR "eleg | =y
ABID DI A B & forg fFr=feriad g &
gfaarfed foban

wrufers Swarda (R.R.)
qreded Izaad (AR.)
forTaet foham Tam 2 e us firs &t ¥ oy
HaAdid DI 0T B T T | SR e H
YU FAHich Bl A 0.003 ¥ 0585 B HeA

2 | IS FABID 1.0 YT BIAT & Al LIAIHY
TS T HIR DI IfAfIfrad e 2 |

YT FAPID BT fAZeIToT B & oy
IS & BT ufad 9 fhairier We aif °

Tl B3 & | TNOT GABID B A IRl &
A DI e Td el # o fasar T &
(i) aif—frr o gaeie (0.1 W @9), (i)
1 =T FE@ie (0.1—02), (iil) Hegq |yl
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Jadid (02-03), (iv) g Jod G
JABID (0.3—0.4) Td (v) I=a G907 i (0.
4 37 31fera) (ot 04) |

qIfeTdT 04 I W 7 & s e
BT SR AT 1 T e auvT Fadhid

2665 U AT 3977 UfA¥d YT
|feTd & STafd 14.98 TfiRIa &3 W aifd—
9%, 16.11 UfTerd Y—TT R HegH—Ied AT
248 Ui WR I Gy i BT [AaRoT
T R &F H N dih b RNd

fIeRoT 1 fAaa wui # faweifia famar &
@ B SFa afferd B e s
qarfer®Tr 04 - v AP T &A™ faawor
gy gadbid | s | eEhe &Sl fire fire fewofy
it (fpe) (srferera) amgf g
(gfcrera)
01 ¥ HH Dvl | 290 14.98 340 16.55 | 31— edor
TAPTD .
01-02 Dl | 516 26.65 550 2678 | =1 B¥OT YABi®
0.2—0.3 Dm | 770 39.77 793 38.61 A2 G4 ADID
0.3—0.4 Dmh | 312 16.11 320 1558 | AA—Sod TYOT
04 ¥ 37fdr®H Dh 48 2.48 51 248 I gyl GABih
el AT 1936 100.00 2054 100.00

Jfa—Fr=1 a1 gaHT® (Very low Dissection
Index: Dvl, Less than 0.1)

T & B 290.00 I fHARNCR AT 14.
98 UfIeTd J—IT WR 31— =07 Yadmid fagd
g1 I8 9 gId &3 b uRFHl 9N H gl
TSe—qUe WS =, R wse, R 74,

<1 ad¥uT ga®id (Low Dissection Index:
DI;0.1-0.2)

=TT gawie O eI &5 @ 516,
00 I fhalieR (26.65 T WRT &1 M by
BU 2| I8 &A% 3l gite I SIRT 99 g1 a1 ©
ST &3 & YAl M1 H 3 Wse—IId WSS Hel,

BT BT AT, WTEAT AT, FAHTST, BICT I, TATS
&1, PITAr 91, YIOIYR I, TTHYR al °re] & &
FHAe A W H U U & WU H faaRa 2 | ug
&3 7 Searde wd sfa—f amnfée Swaaa
farRroaT gaat &3 © | g9a arfaRad gdf s 3 98 avf
BIC—BIC WUSl & wU H H, g=rare, {ir, e,
STHR S, AHCT HeretiiTe, JMf &l & faaRd
BT AT 2 |
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SR TSS—HOR WS UIC] &7 Vg qdquary &zl
H U el UST & w4 H Il 8 | &7 o <farof) |rT
H SR, Ale, AR, @], ST, Herd, SUR dT
af¥gHl ARI H PATE el °Ie! &3, Bical, S,
HORT, JHdTe], 981 Ud Fegad AT H TR AT,
MARIER, W, AMf et # +ff 98 9 vie—uie @rel
% WY ¥ YR AT B | HegH— T aRafad ST,
= AT Sedraa Ud W Tl 39 &1 Bl U
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ferRreaTd 2 |
AR U0 Yddbid (Moderate Dissection
Index : Dm, 0.2-0.3)

T I A &F B 770.00 I fhAMICR
3T 39.77 Ui & R fAgd B ST &F
Fafferd G- B Feifae fhar 8 | arr: T
E) Ud URTS! Qlell R HeIH UV gAbih B
fIa=oT aram T 7 | R SR Jifld ayer &
BT 2| SHD ITTdT &F & HeAGd] AN H TR
qQY, DI AT, Rl TS, THRI TS, FeTe
& R a3l | Y U T 7 | SO AT A S
TSe—deR WS HIC, 4l gR—TS[d IR e
e &3 den sferefl wri § HeR Ad—seR
GgS LI, MM Tal—aNId ESS, N TS
o1l Ud i 5ol & Sed Y—HTIl IR HegH "yoT
Jadis faaver uRefafy 1dr 2| 59 &5 # weH
RIS Iearad, HeaH AIUierh Seardd Ud Hed
TSl UTIT T 2 |

AR od OYUl gADId (Moderately High
Dissection Index : Dmh, 0.3-0.4)

AA—Jed YU GABID JTIT & b
312.00 7 fHarfieR a1 16.11 TR Y—HT W
fOeqa 2 | 9% ot ot &3 & uf¥erd, Hegaddt o
I 9FI H BI-BIC WUl & w9 § Reyq 2|
uf¥em # dgell, PIcell, HUSH, TMaretidrd, SRiel,
HATAT, ATATTS, BT, FEAcH I H TR FaT
el &, TNER, dreard, AceY, HERd, Sidel,
CHATS, TAT IR 9T H UR, AR, T, HER TG
<feroT # FHueTHTe, PRI, SR, THG, STald
&l H A9 d Tl qadid U AT ¥ | I8 &5
TS 7d IRAdd Sealdd, Aegd—Sod ATuferd
SeaTad Ud AEgH—1g STl 3 faeraarsi < Jad 2 |

J<d T9 T AP D (High Dissection Index : Dh,
over 0.4)
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AT &F B 48.00 I fheArex (248
TfoeTd) e5thel UR §99 91 BT faRaR ITT 3T § | I8
I J& WU UBTS! eTell Ud Siel faTotd &3l o
Rea 2| S=@ Oy¥0l Yadid gaT 85 B
IREH—Fegad! qgm IR RN H BIic-BIC @US|
S w9 H Bl gaT 2 | I 9T H I8 I U q%
QU & WY ¥ Aol A4l GIET 85 H HYR, e,
Hord &Fl § Rerd © | orddd & & ulRedl ud
a9 H PWRYR, HUSe], SRIell, Hre,
BT, ATARTE, TR, BIg, THATH, TS &3] H
Jod OV AdIeG U AT | STd ARdAd
I, I=d AUferd Iedrdad a7 e Ua it e
Tl 39 o @) URg ey 2 |

9 UHR gYT Jadhid faaver gfaedl |
&3 # B U ARl &1 yeelH g & (i) 9
AT g HF YR @1 AW e ey
Tadid, (i) STy RraR /SRl Jegq gvoy
Fadbidh qAl (iii) TS, IR g o I &=
Jea 3T T4 FYOT JAdIH BT TAT H |

forsasf

= gpR A~ Sweradiy areRMAfa
qd-IpT gRT Jedidh d favermor ¥ faf= v—gwai
@ Jor TS faaver & wf et €1 $9e 3retrar
EReER AR, wifedl, IR, TS, 'ffd 9 Sfer
veifedl dem fafr= orReETe w0
uRefera grar 2| v gEdie faaver ufawd |
W & & 988, g9dd 9 HE AT H A
T ABIG Sdfd e, HIR, Sed g T A
frToTes &5 IR S T Al 1 A Rerd 7 |
aa: a3 fafdw 9 Sifca eremefadl sioia
SATEBTEATHS UshHl B] 3T=IThdT BT IR B, el
ST ¥7ebell & | FHshiet: IE et Sl \ehall & & &1 b
Searad [qgelyor auRe Ads & feior § wgayof
SCRINCHE RCaUIRT e i GRS CAR L




1Mo

g & WHie ¥ geradr fefl | 96 ararar
AT & fafr= Igal &1 g, SR—a1fdaTs 9479,
A SUFNT, AMIIS FET PRSI U yaed gq
SYIIT g 81T |
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Iorigrd forer (B<iiRrre) o AFafidi ey vd e

BErOIE IS

MBS INN

TG TIET RISTIGIIq forel § ATl ST a ¥aqTeed] ¥ Wed & | wqIeed Sfia & §cd G &l Forfad
VAT & | UIYYT STETR G BT P e P 1977 1w BT e ST’ & 1 § G141 § 1399 & W<+ # 9Ive g8 [Fael
WAV GV & | AT GRS BT R GG G dcdl @l PHI W FHIAT HE Pl UEFII UG G WV BT AA]
3G B Y& & | HTTAIHANT GRIETT P STl FARIT TAHEIT H S T8 q Tor BT &1 G HY T 4 FUIT &
YTV BT YT STITT T HATR 13537 1277 | &1 # ey 77137 7 Gifeads acal @) &5 grft 120 8, [oree uRvmavaey 3=a) sirad
S aTE T ITRING 1Y (Fo777) FIHIT o T5 B T T & | 36277 815 H 40.43 FITIId ST <] GIAT ¥ 7 IRIRG IR &
TIT 31.93 HITIIT AT To7 @ T 27.64 HITITT AT & 3ifeas SRR S 1% & Gral 79 & | G era gRRarel & Smeret 3
Hglerd 9Ive g Juraedrgad UIvd dcdl &) BH1 G SINAReTPHN RET—HET P URVITHTY 6.34 FI¥Id @fdd Feor=], 4.38
TIerere v Iqel], 2.09 HIreTe e ar Fael], 4.63 HIG9Id G Hejef] G277 7.64 FIrerd 37 9eb1R & SIH1RET /7 AT INIa & |

¥1eq @ Sfl-— ¥Qqrve, UYL, AT, ST, SUHIT, SUSTITT, SiId, F1IIRET |

PEICEI] yfafed SMeR SUMRT &) A= BT FHIET BT

wg @ TRR® Wl vd Rem W Td JER SWANT & IRUM WHT Ia~
feRYT UG 9INUr @ yWrE @ e yeR @ AR 2T el @ |
YRIRG T6d Ud dHIRAl & drF Hedd" B 2. NI &F & [ e URaRI H A 9
STH®HRT & forg Aafidg 3feaad r’id SUARMT § | ST BT UNIETOT BT |
T & @ e S rsy gered MR CA ARA-Y&Y @1 FaE # AT BT Udl
SHGT TG 9P ARING dfg (@[ d SHag) W® AT
fAfTd w7 & uedr 2| foft Y &3 H orew T
AT UIYOT SMER & IUAT & TROTHATIY
fafr~ R & WRey AHRITY SO~ & ST ® |
39 gftc & Wy @ Rufy, 9o WR wd qo & (9fera
AT AR UfaRey T 31ea= ey 3MTaeyH ¢ | IR Q1T AT HRT: M1 ifdhsi UR
AT BT ST - TR W e b gy SN € | e &5 09 fapre woet # fawad 2 |
S Fre @ s W O fAeravs ararTg did), Higar 9
AR Mfear RerEre & sfdfd omd 2|

4, ReY HeH) TEHARBI B SHHN UG PR
AR & a7 B Geid T bRl |

1. IEE &9 & wdfed uRaRi # ufteafad
ST, geam A, Ay @, e SeaaAedr, U, fdviex e faafderes, I™yR (8) |
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I & B 09 fIHTAETS] # I TS [AHrawvs
¥ TF—I Tifal &1 9 WRgER 999 Ay
(Stratified Random Sampling Method) & deIT 3
el # uRaR & MHR & ga= <9 e fafer
(Random Sampling Method) & 3T T & | A#f
JSIT Bl 04 HYD URARI H YAEH 0TS,
THRHTD 0 — 5 U, HLIH YD 5 — 10 Uhs, Jgad
TP 10UHS W 31fd § dica ez fhar T g |
wdfera aRaRl # wWreg @ Rafd & SIHaR),
JMER IUHRT DI AIHT UG AFAfIT tR1eTor & forg
$ATE g gor foliT Td 31 ot fIva See ¥ wHefdd
3T SR A Il & A ¥ Afdaerd
AeTTehR Ugha & farar T ® | wdfe afedar o
S dTs 9 o9 BT A19T ARIROT: Hial (S9¥) 4 de
7 ¥ fhar a2 |

JeTIT a4

TR 2 BT FeTIT &3 RISTIa1d foTelT
2 | I8 NI BiiNTe Isg & <ferofi—afderndt v &
20"7' 31 21°50' Sy rerier vd 80° 14' W 81° 13 gdf
SRR & A& [ © | ST el |FIITeTeh e
8,227 i fHHi0 & | TEET 2011 B TTOET B
AR fSTeT BT ol AT 15,37,623 5+ ITfor
SR 12,64,621 Td TR ST 2,72,512 7 |
I &3 H AT S SIAAET 1,56,623 U4
TSI TG 4,05,194 B | 303+ & # 16
RTSTT HUSdl 248 TRARI A8l U4 1,596 37TdTE I,
632 UTH 4=1Id 9 9 9IS B |

AT ITIT BT TR

AFAFNT Td WReY Heel 31 & forg
W fafert &t v o o ® -

1. IMER fageryor fafy
2. OIyoT faweryor fafer

oo

3. HEAEd ey fafe
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3Mer fagayor fafer

AR DI T MMaLIHATS H Ao
(3T8R) Wi I & | 39 o= Ad Siia" |+
B | TR X8 & fol U AT # Hfold 38R
B MMATIHAT BN 2 | 3 THR TR T HIGT BT
TS Hay 2 | Adfrd ST 3 w@red o Refd
BT SIS & oY UISUT WR BT /Y fhar 77 2 |
3ID JqIT Fdferd TRART § ATER SYANT B H1=T
BT AT AT AT € | AL & HeIeh: HiY Jerr
fTer 2 | &3 H =ae IR Wer Bad © | [dfad
IRAR} & MMER Ufdwdl § Frad & A3 ey
MfA® (62.60 TRTIA)E | SH@ 91 5. BT I AT
2| I8 2.86 eI & | 31eTT & # ATae BT A
ST Hfcraaes IfIfe 485 T B | 390 918 18,
22.02 IT, &Tel 20.03 UTH, GET 18 TTH, [S—2TFHR 17.
5 T, W det 1.1 ITH, Ffeordl 188 ITH AT el
fo qﬂﬂ%’l—eﬁ Dl AT SUYHNT hH2T: 9.7 d 29 UMH
fcraase afafed © | Iv el @rer yerelt # I8 A
SFRIRAT ATAT H BIBT HH &— I A1del AR
HIST (500 UTH) A —15 ITH HH & | T THR g, —
478 I, TTel — 49.7 UM, G — 62 UH FH T |
TS—ah] B AT wdfdrd uRart # 175 UM 7|
IE PRI AAT F — 125 UM HH T | wdfed
IRaRl H WE Jd B AFT 1.4 T Aaa D
afafes ST BIdT © | U8 SR AT | —18.9
9 %4 B | Fdferd aRari # eme afesral ot A WY
T HH (188 TTH) B | I8 SIAT ATAT H —111.9
UTH P4 © | BT F e TTHIo1 URART H Tl B
I Y9 w9 ¥ [T IeRl, Ial 9 ARIRG
TR TRIE B S TR {6 i & | 98t wel &
fad SUMIT 9.7 I ufdaess ufafes B I8
SRR W= | —47.3 UM &4 2 | &5 ¥ wi—Toel
&7 SUHIT T 98 B (2.9 ) AT H BT 8| I
STRIRIT AT —22.1 T HH L |




Q 115@
arefl 01 : ¥oATeIta fNrar - gafag el d oifd 99 & IR W) gRaR &) I&aT |

ERIRSIIC] FEER SESAED g9 | g8d AT
PESECIR] 7 28 14 6 55
DICE] 10 30 15 6 61
ESIKd 10 30 16 7 63
JERT 9 26 14 6 55
LEGE] 11 29 14 7 61
TUPT 10 30 17 7 64
HATITYR 7 23 11 5 46
BRI 9 25 16 6 56
RINBICICE 10 36 22 9 77
g 14 41 21 9 85
farerar 6 24 11 5 46
STRTARTS 14 44 13 8 79
qrecrdl 7 24 12 5 48
AR 9 29 15 7 60
EIENCICH 9 37 17 6 69
HfARTSTETAT 7114 7 21 12 4 44
EEN 14 45 20 8 87
SIS 15 44 22 8 89
ART 8 27 12 6 53
RN 7 23 11 4 45
Ryamre 7 28 15 6 56
TR 6 19 10 9 44
HIg9eal 8 27 14 6 55
HERAT 6 20 13 5 44
BRI 9 25 14 6 54
TR 8 28 14 5 55
HADTSI 8 31 15 7 61
IR 245 794 400 173 1,612
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aReft 02 : oI T - MR Sy ufawy, ufvauss ufafes (wfesw ardf) oia &

ATHR B ATAR |

Qrer uered | areifia 3T ST dfdaeRa ufafed
AT (UTH) | e | dggYe | HegH | ged SISG
B 500 446 475 504 521 485
T 70 12.4 134 31.4 437 22.2
Tl 70 12.5 15.5 242 36.4 20.3
Gl 80 2.8 8.2 265 492 18.0
[S—IFHY 30 11.6 15.0 20.8 24.9 175
Hrerl 30 8.7 9.9 12.9 14.4 1.1
JfesTat 300 149.2 172.6 207.6 | 2406 188.1
B 57 5.2 74 12.1 175 9.7
AN A%l 25 1.80 2.50 2.9 5.2 2.9

GI:— AfdaTd Fdefor

FIRET @1 JaRia #Rar € | 39 TR bl &3 o
SRR BT g fuRifre anfdfer gfte 9 fopamefier
wd fparefiar ot &1 ueffa exar g1 TR &
TAMT BRI AT MUarial 3 53.80%, JaT
I, 41.65%, Ug a7 Ud 4.54%, I§ 99 9§ T | 39
UHR TR S AT MIaTRydi H Jar avf o7 rferaar
B | YT &3 & IMMER R RTal & 3ieR 1 (62.64%)
Td BTG & 31 fSTal ¥ (57.29%) BT ATUary #
W gU SMYAT # Ul a7 (48.63%) 31feds UTg 717 | 39
UhR AfSSAT STTRIAT # gaT Td Ui avf &1 Sfferaar
Jarfes wd uiRaiRe wfesficardr &1 ufwd @
GUEEZS
JATER 3MTed

fo=y oft & & frarRif @t e arred 9|
&3 fRy & AmfTe, Aigias, e, 89—

& BT WX TAT AT ol enfeies Rerfy & fifsa
I 2 | Adferd uRaR &) ameR smed A= 2 |

reft:— <1d F7 g7 g1 TG (M1a) o 1 H ae
# QaAIPR AT ST & RI Ped © | SHPT ST
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S1feremTer AE 9 TgdHTh TRIRT # 1f¥d BT 7 |
SAD! SUMIT Ya§ A, ST A7 3MMaR & A1 fhar
ST 8 |

UoT:— UST BT STHIT S7eqaT &5 & T TiTal & T4
[T aRaRT § 1 BT & | &5 & ARy 9gd
f[APTAGUS—3TRTTE Ald], AIEel I ATYR & HFdferd
TTat # BIAT & | \dfard aRaRi # #1d, ke, w9 qern
SH @ AEMI H WId | UST g A7 U © | UST Bl
ot w9 3 71 9910 € | 39 ARSAT BT 377eT 3rerar
HaPT DT HEhR HO d1ae Td ATIHATTAR TP

9T H IATABR I ST 2 | 5 U1 G Aas
areraT fedl & 9o H g9 € |

QU BT Ao :— IFF MER & FEaqol 91T
QIUER & |1 | T 81T & | 39 99 I1ae i
I BT SRR <Tel 3rerar Afd afesat & s grr
2| BB [T IRIRI § G & AT PrRI-GHed!
(@S BT AT BR 9d SERT Siar 21 |t
qRaRT H ATE H dadt 1 471 2 fa7 B Tl BT STHRT
BT & | IMRART &3 3 U ool <7t T B AfeheR
IOHRT BIAT & T IR Ifard &1 # S1f¥idar 3RER,
freRT, ST AT AR ST BT STHRT BT 2 |




VM7

AN BT Mo — iy § gdferd uRari grT v,
el T Feoll B 12T HIoT fhar SIrar g |

U uqref — sremEe &7 @ |dferd gRaRt gwr
e & w9 H a1 & Uadd 2| qel 1,612
IRART # 66.37: TRART H AT BT Telel- & TT 33.
62 Tfrerd uRaRt # = &1 SUNRT =81 fhar Srar
2 | =T BT ST frafid wu 3 =2 fhar Siar 2

AT 839 A Fg3Al D JJUR @ U H
faftr=rar urfy wireft 2

quf Fq:— 39 g H A IRART H 91T Ud oD
BT SYATT T 7T 2 | nfeardy e (=ab!, Higel
T HFEYR) & Falerd URARI H $9 G999 & Bl
1 fI9Y ®7 F SUHIT o ¢ | Ifay 979 & 3RAC
H 99 & PIU el & 519 HII Yo FaT Be B
BT B @1 92 dre foram SI7ar @ &R SR @7 fetd
fPTARR 3faR & THE T BT BIC-BIC ghel 7
HIEH Feoll & w7 H G A |

M #g — 0 T (GAR-THRI & 7EN H)
T &3 B HIF YT H I I dTel Tefe
T, S—{a™T, @1, ATon & STHRT a9y wg #
far S 21 gwe faRad g9 g # g,
Hramhd, 9181, Nfe RIFT Hall &1 Hf STERT fawar
ST 2 |

A Feq— 59 g 4 I (I SR BT START
BT © A1 B Snfeardt el & o daferd uRari
# H—f Wb | UST BT SUHIT fohar ST & | 3
Fg H A aTel HH AT B, 37, IgoTH,
Hen, fa81, SR, anfe &1 U fava SITaT € | g9
JfaRad a=f & T SR & Hl & Ve w7 4
IUANT BT & |

qryo7 fagersor fafer— smer faveryor fafdy # @
eTRll & SYHNT &I J1ET & AR TR DAN, WS,
faeri= © onsfim wgamefas fReifes, faerf=
N, PEEISSe, I, DeIIFH TAT 8, SN

Y dedl BT fageiyor fhar T 8 | 59 faveryor §
wdfera gRari # f&a srgua  dives q@l @
NfIHAT T HHI 8 BT AT T a7

DARY JTHAT:— HARY T BT BRI TR & forg
IRIR® Ifad TS HRal © | 31+ 84 & Hdferd
IRART # DART BT AT SYANT Tfcraad ufafes
2,296 AN & | I8 IR ATA H —104 DART
FH 2 | &3 B Fdled IRART § HARN BT G A1
M B B M @ Sfaifd @rae, I e
BRI I ¢ |

AN STHIT— UIEH TRIRG DIRTGRIT & 1w
ueref B B | I AAURRN, o D! d HieR
ST STavE 59 9% & ATTeAD AT & | T &
H IS BT AT BT SUHNT Ffaaah afafaT 51.3
T BIAT B | IR AT —3.7 T HA |

faeTfim ¢ &1 SuHie— e U sRR & =
SUBHAT ! DI FAIRAT TR &4 & forg
maegd B 2| faerfia v g mits Hsa
USTI—HaEH, €I, g7, S8 ool & Adhd e
37s H IURIT W&d © | 31egdd &7 # faerfiT g &
SITAT UM 437 AJ<RISE T 2, S rgeifid
AT 31T B (—2063) T |

TS SUAT:— orgfie 5y fAerfis &Y 1 9 wea
2, gl Ul RI—R1 A1 U1 Y- Afca e &
A ¥ ST ST o | [Ietfst § gas! @t |Javem
BT g o1 | ST ¥ T8 GeATeiel 81T © | oA ot
& qTENI URd, DA, g qT Wt garRll # e
IEdT § | aferd uRaRt # omsfie & o SuHeT
fqaRe afafeT 1.41 BT | g8 SRR =3 4
021 A3, e 2| ASf STHRT &1 Sifdreer &t
TG BIROT AT YTl ¥ TSI B HIHT Bl D
BT & | TS &) Fa 31 AT SISl & T &
RE! 2 | IS (A, TS, PIaI—FHedl) A I 76.
45 Ui T W 7.61 Uie, JS—aPR H 0.20
fcrerd, A3 e ¥ 7.35 gfrerd T %ell ¥ 0.39
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IRl 03 : RTeAIEATd e - yra uifted AER vd fed JMER WAl Wi & AR  ITAR

SIRIN AR | YHEH | AghYD | HeIH | ged | 3
GIE
DART 2,400f%.®. | 1,917 2,248 | 2,385 | 2,633 | 2,296
IR 55 ITH 413 48.8 54.1 629 | 513
fder™ = v | 2500 1U. 283 384 510 665 | 437
oqrsfae 1.2 faam. 1.22 1.32 1.49 174 | 1.41
JIgaTAae | 1.32 A, 0.42 0.54 063 | 072 | 055
orfes 15.6 ¥, 7.79 9.18 1052 | 1210 | 9.76
faer= <1 | 50 fm. 35.77 4387 | 51.91 | 53.09 | 47.91
PEEISSS | 420 TT. 415 484 506 553 | 491
a7 20 . 6.4 7.2 103 | 126 | 9.10
Pfesm | 400 foom. 120 157 188 245 | 172
drg 20 faam. 9.4 11.6 138 | 162 | 125
ATcT— AfIIT FdeTor
gfererd emgf & it B 2 1 H faerfs <t o siad SuT ufdaese ufafes 47.

I A — 3 faef®a € 2 & 9@ | O 5
ST 21 g8 Ul # geefial 2 SMER H 34
e & &0 F S H Ste, Sifal 7 olTerH,
ST, 16 3R BISHIV & &1 & AT Bl aHs!
U0l 99 T eNfe e SO B R |
3T, Bierat &R & Uwd arell afsoral # +ff s

91 A3 2| Iz rgeifed AraT & 2.09 U & T |
feTfom A1 & oiigd ST 3 A= gy uRaRT 3
1o fafderar frerh 2

PEIEIgRC— PERESC Uh UH TR & I8
2, fored To@ioT, gy, werd, T B Al DN,
3 3T & | =T BT DB 3R TDIST oI T
ugref g BreElsse 8l © J ARING Holl & T9T

AfrpdT el B IuIT & H SIB SUHN
fcreas gfafes A3 055 AT € S SRR
AT BT 42 FfAId 2 |

frpifest srer— s Qe & 3 & 9@ 9 O S
ST 8 | 31, Tet, TRIER %l 3R Arg—asfery
T ZD! I JIAT UTS STl 8 | 3] BHT | T

AL B | T &5 § Paisgse bl Aad ST

491 T B, IT STRIT ATAT & 71 779 1A 2 |

PAT— T Holl BT G YT A1 & faeted, RIER
O, AT, g1 v @rer geref ® | 3T, STt
Td AfTl # q9T B AT T0G B B | AT &
H g9PT 3Ad SUYNT &I 9137 9.10 HIAT. 2| I8

T8 T BT ST & | 31T &5 & Fdferd R
H fpifest areet &1 SUHIT ufdaae ufafes 9.76 A,
1. 8 | I8 R AT W 5.84 AT FH T |

IrgRifad A & —309 UL &H T W s
GRART H SHPBT /3T 3T HH© |
dfosra SuaTn— dfesm wfaw daon o

faerfe :— I8 a0 wal IR & T 9rel)

HE@yl 2 | BlSSdl 3iR Sl B Hoe!, I IR

afssrat # arfere A/ 7 arar ST @ | Fdfed afRaR
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fRI=0T UG o BT STH H I8 A0 HE1IH B 2 |
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DI, Y, TR TAT B Uil arell |feordl
TRAT A U IR B | 31ee &5 & wafard uRari
H Dfcerr STHRT B AT 3rcdd 4 (172 HAT) B

e SYHNT— I8 Yad H Tl Yad BIBRI &7
forfor =T © | SHBT HH | IadTeqar ([gHSY) I
B SITAT & | 31T, &7, 891 Uil aTell Afeordl # dlg
AU BT BT B B | eI &F H g BT
3T SUHIT 12,5 F.3T. © | I8 SIgRifid w31 9 —7.
5 3T B4 © | 59 YR SUYEH AT A I8 W<
qar gl 8, fb &5 & urer gRaRl # sravad
UIYe Tedl H AT BT I T B | BT AT BT
JMBR de1 A Wrel garil Ud Uiy ddl &f 73T
gfg B © | AR vd agghye uRIRl § ged
IRaR &1 eI § @Wrel ITHET ] AT 3T HH
2| TP Y@ BRU sAal e Refq @
HHGIR BT § | 313 &5 & |dferd Tifdy, yRaRf a
fAmTaguel # @Wrer geril T uryor SMERI & AT |
fafaerdm o sraaT=ar aRl S 2 |

wHaficia sreaas fafer— s fafy # S7 va fofr
@ IR SaTs  aol- BT &I TRIET0T fohaT T & | 27
Al & 1,612 URARI & B/ 7,247 AR DI
NI H WA BT TRT 7 | AR e &
foru S5 20 99 ¥ 60 99 TF & AfdTAT B AfFEfed
foar T 2| faveryor & forg fafee=T omyg vt @
TSI I {hT TAT € | TG a1 H 20 W 25 9, 25 3
30 9, 30 3 35 99 35 W 40 Y, 40 A 45 IY, 45 H 50
T 55 I 60 IY, 3MfS | SIS T ToT BT GRIETUT TS,
WuHamrR. ud digasms gw FeiRa ama
(Standard) faf&r BT TRINT HR GOl TR BT ALTIA
ERIRIEIR

Body Weight (kg)

Body mass Index = (Height M)

TSI BT AT — AMERI TGOl 185 —19.9, =g a0l
17.0—18.4, AT =g a1 16.0—16.9, D F

IS < 16.0 , 3D IOl AHE : Ied goid 20.0 —
24.9, 31 $Td IoT 25.0 — 29.9

S AaTg:— il ff &3 # SaE8 9 994 & 3R W
fdqal & AT @R WX BT A9 fHar S
AHAT B | [l g &3 H Yoy Ud Al B
AT SATS PAT: 160.0 T 149.80 T4 2 |

M. TAIMR T FuiRa AFe ARol #
fafr=t amg ot & IR 9u%s gy 9 Afen o
=IATH $ATS 148 THI T IfABAA 3aTg HA: 183
g 168 I FiRT 2| A 9ot # feiRa
B TH TS A T B TR g T Il otal
2, {5 yaIfie sifest grT urd sid Sars fafa=
MY & & oY o Bl AT —23 AL T AfYelT
AT SaTg H —18.2 THL B HHT Uil Y B |
I &F & A Hud URARI & Al &
Sars H B! fafdr A 2 |

ol Ufaau:— 3eTIT &3 H aS] 49 s B
3R TR R TR aof BT fagereror faan a1 & 39
MR TR goi o1 a1 vE Refad! fed 81 =37
IARIRD R T AP ARING AR, G TRIND IR
U I F 31 RIS WR BT &l IufG9rT o
JICHR FA a1 77 2 | Aferd URaR| &l o
STTAEIT H 40.43 HfoRTd A AT aoid | =
I & 31.93 TR HMRI dold & AT 27.94
yfererd efdd |AMeT ¥ 1fdd aot & Ui T ¥ |
I a9 A & 3idd 28.15 Hfderd afad e
TSI B 8.26 TRTRI SAfT R TSI TJ2AT 4.02 Hfcrerd
e IIAF = a9 & IR T T | IrTIT &
& Afgeltell H = aod BT YR 4255 9 G
ST ¥ 38.34 TR © | 31e3 &3 1 Afgerail
H =Y IS BT U JRau! &l g1 4 4.21 Tfrerd
Jffers arll TS ST doi WHE & Sid 2521
yforerd @fdd S=a aoid @ ar 2.42 gfaera sifa
I IO & U T B |

Uttar Pradesh Geographical Journal Vol. 25, 2020



120

ARl 05 : IoETETa forar: A= Sia arf A 9o fagdyvr gfoea &1 gaee g

(amg a°f 20 9 60 aH)

S Bl Eas) =T I % AEI a9 % | 3D aeid %
SIEIN @fdd | BMI [ LCMR. | BMI [ LCMR. | BMI | LCMR.
SIS 951 | 50.36 | 8055 | 3145 | 831 1819 | 11.14
Y YD | 37386 | 4217 | 7440 | 3140 | 1158 | 2643 | 14.02
e 1,935 | 3643 | 7354 | 3298 | 1075 | 3059 | 15.71
g8d 975 | 3261 | 6636 | 3221 | 1405 | 3518 | 19.59
AN 7247 | 4043 | 7390 | 3193 | 1125 | 2764 | 1485

AId:— FfRTTd Fderor
YT & H B 27.64 FfR Afdd AMERT

21 200 ufawa aafdd c=r Geel I 4

37ere ISt & YT 8U © | WA aoie & fdd
T U1 31.93 2 | 39 UPR IoI [A2elv0T & AROT
I U8 Ul =i 7, b roriedg e &
gdi — Hegact & foga Jfafd SHRATa 9 ST
T & ST & | Y ol B FHRIT H RITET F11I

THRAT, FOINT Td TR F TAT 463 TfTerd
fad Iex Haeh FRAT & TRIT 2 | Sa- e
JHTRAT # Peot, TR, FARIR Ud TR oI 0T 4
ST T 1 37 04 W@ UBR & RAT & aRad
&3 ¥ 7.64 TR AR T UHR & JHEIRAT I

2| 59% fARId Sad) Ud Fegad’ & e sidefd

R ey, FgHs, He, 9M §al @R,

WRTTE 9 GRAT fIGraave &5 37ar € | Sod aur
@ Arern) g orfd Sea aoe (@Ifa wrerdn) @t
AT | g € | AT S vt # aor wfererd
# prot fafaerdr e 21

TATRRY AR :— FAferd e+ &9 & uRari #
AT U AER Bl BHI & BIRYT 40.43 HTerd

ofepar, Tt arosrer g uiferal, anfe & afRrd 2 |

frrepe:— sz &3 & wafdra uRaRT # @rer yereif
Td U JMERT B AET AT B & | o BROT
ITHT TR BT W T 97 g B | ff gwes
ST G & UTYOT JMERT &1 SUSTEIAT &1 AT H 1ol
fafagar oRll T 2| oA & & qfEH a

ST =g goT (Underweight) @1 ToIT 3rqferd
BR & TRV 27.63 RTe SIAET S
oI FITe ST | URIT B | 39 AfARa e #
ATRIFR Y& —He R UISTel Bl ML BT
T TAT W WRey WA B B D
IRUTHERRYT &3 & Nl A= JeR &1 wRed
et GrRat & g o T 7| e & &
Hol Adferd @fdsii # 6.36 Hferd Afda STelory

TYHYD URART H U7 AER BT AAT ged URARI
B T H I FHH U T B | D ey B S
T qo D1 ATAHAT T S ARG HdTg (H7) Y
T A 2 | fTe & I &7 (GEs T TRITS
fpragEre) @ Hafea uRaRi # @ yeri @l
IUARIAT DI AT G B, Srafdh gfaolt & s
3T AMGR fIBTIgUe &3 37Tl &, el Jad &H
2| 396 BRUT B 5 <@l & S &y e

TRIT A e sfcid gqpa W, AT gar,
uferd, srferam, sriaehe, Wiferar v weiar & afid
21 4.38 uforerd aafad vawe e SRt | R

39S WES T YBIS! YT T I-4f o Ioiiad
I AT B 3fIehel, BT AR YA BT 1T
T ITIRT 1 Firdl § R B4 A J=F 2 | 5

T FiFPISie, THT, TAT &R, 3nfe & TRy
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Ffdadl &1 ufderd (5125) ATl SRR
faeraETs # fierd 2 ok Jad &9 < TRIRS 4R
el fdaal &1 ufded Sal &3 s siavid
FHT: TRMTE I Ge@aH [IHMaEvs 3 8 | Tef
eI AR 3077 9 3653 Tl folel & gdl &
RroHieTifa fdergvs) # Alemr | afid afdda
BT foerd T D (3453 UfA9a) B | St U
<fror &3 # et diRal & ufia afadsii &
fcrerd M B | gHT Hfrerd ST 8.19 U 7.31 2 |
el & ofSaryy e (Higenl 9 AFgR)H HhMD
SRt # afid afaat o1 uferd e ¥ | g
TIfTeTel shHM 0.53 T 0.65 & | 3TETT &1 H HiY il &
IMHR ¥ gl & AR W USTIT I UINIT ATERT B
AT ¥ gl Bl S 8, Al 81 Sdrg g o H gl
B E |

NEICEAERIE]
1. IETIT &F ® AN DI 0 IRFERNETT BN

gfered # gRade AT @i |

2. WEH faeifim &1 & o1 ) a= & forg wifat
H faf=T R & HeTaR gell & YT BT gl
e ST =R |

3. 3nfie Reafcr § R & oY &3 3 ISTRRS
31611 BT FTaT |

4. YT &5 H IH TR D IYATAT T ST
T BT fABRT o ST &F STHRA & |

5. UV &3 3§ Y G HER SN BT AP b
ST Y ST DT 2 |

6. M o & URART ®T WA gRT Uifted
SITERT BT Jo fIRoT 1 e e 6
ST Y STRRa 2 |

7. UNYT BRI BT UERT D Fe H STASTIDT
A BT AT BT A TR S P oRexd © |

8. & H ool SHIRAT BT Jpa™ & T Tt
B T BT T ST sava e © |

9. & H varee gfawnetl ol favaRa fad 5 @t
I MITIHAT 2 |

e —gA
1. RO, feaig wror Rig ud ar=are, e
raofl, RITwR 2013, SAEEE TR H WRY

gferaii &1 e fIeR0T, IR IR e
U3ehT 37eh, 43 B0 3, UST 25—31.

2. I, UG Ud $HHelel, THIR,, Sf— faawR,
2002, HFARIT Td UM WR &1 ARITTd
3T : RIS [Tl & T AT I B UH
Uil JEFY, ook WG el UfNhT 3ieh, 38,
U 250 53—56.

3. 9, UATA, 2017, BRTEG & W,
YTl fE=al UoT JPTGH!, HIUTe, T. 128—129.
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Pradesh, Geographical Review of India, Vol, 48
No. 2 June, PP 41-59.

5. Ferro-Luzzi. A. Sette, S. Franklinm, & James,
W.P.T. 1992, A Simplified Approach to Assessing
Adult Chronic Energy Deficiency. Eur. J. Clin.
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R 78R H Sl yfaey ¢d Sagfd - ua wihnfas faedwor

o dHST

NGRS NN

TIRIBR & ToTva¥sy TN &3] 4 197767 STTeee] ] g1 Ggici V&1 & | [ARa¥ 9@l e el TRIT &7 &
Heres Sererl g% ST9% gHTd STt & | R AETTIR 7 9@l STy ¥a STelrgfd 9a TR gt & &9 3 S E | 7Te T
FRGVE B TN 7 P TIaI] JH SIelfO1a va JIoT-11da ATl 1 B5 817 & Belva™ay dufl Tl 961 & |
faeel G STTITorT ¥ @ Sfiaps] ¥ fAfad 81T & fab 77 &1 &9l § SO 4 F YU G §% & | 18T U SR TN &7 7
gl §¢ 8 d& gU¥) SIY TN TEIX aR) avW §Y & | TTEe] gig @) Jafc §99 91d P e & & ¥id) v ageaqor
TR UK ] % T & |

ST Gy fAeeiy v Ve STearqfcl &7 3T1aer= $% e &1 3% SRIT Bl & [ Gafera T &3 3 e ¢a
STl @ e T FEHTE &7 FIT SUTE] GTcA 1% FHTET TAFTT TTHEI B Y H SJRA &7 ST AT B THE
STATGIS @1 ReIf 177 &7 Jegd SNeTTH H ¥1el TETTIN ) ST qol] STeATqld [397d & 7ed dewqe] weffid va eiiad
BV DI B 1 T3, fa5 913 F STTe7e=] gi §9 Fvay SUCTE 5T TeTEr] & T H el (117 10 Bl STaeqaa

gt

BT T — DG, GTTEE Gle, STATYI. STeTlq¥d, TI% FHIGY, [9rorT i |

EESIERL

I HETR SIRWUS I & g |
saRerd 2 T WiRGpiad, IeHiad, RS,
gRage, NetfOre, TRy T g T RIGROT BT e
T Rl iR ¥ e # gig g W@ 2
AETR SIOMT I UIR™T 1890 S0 ¥ 8% 2|
ST H €T gig Y8l © | SHST Y41 7 dddl
AHIfTe fAaRe Wwy R UST §, dfed SUaeT
Aiferep FmerHT TR AT d fARUeT <19 UHTa ISt R |
TR YR B el = SUeTel AArFE! U ATId
UITd STel © | Herd: STeTgfd Gd Sfel SITAdrE i &
FHeT T TR A 99 E |

A AEIR BICHRTYR & 3+ IcerHl

T YTSE Td N R aRerd ¥ | 3egTHl W I8

FT g3l & [ & gl & ol &1t & URM®
=Rl # T gar 2 | e o g o I
AR Bl © | Bore: g |qul & - fa9a Siet
A gad B, HOR YATEfed TgMi # auf Sfdl yaer
3ed A H Bl B 1 39 W g TR & H
SHERT & JAHAYT F A Al JA— TR
Siell, arerdl Ud aRamsil @ STal 981 R adh
U1 ST & | I ITerd T Siedl T 218 SIET ST
o TR T TRIBROT BT UIRT -1 YR STerdrai
TR @Tq% YHTd ST & TAT STATYfe] Teb TR T
S U H W © | gIT AHT H YOraIRIa STt fhei
N TR &7 & Wy e & fory smawad 2 |
R TR H STy &1 e 50 a9 A AfE GREAT
g TR & 3d-fird N9 Ayl FTamR Ter—

Ao awer, mereff, e furn, [N feafere, D, sRaEvs |
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BT, SFbT TAT Bib SH & o9y HER &
fafer=1 &3l 3 STaTfel B & | I8 TR & FIed
STEId ad UGN 9 TMIfad B 3 TR
ST g STergfd @ forg Hifyes S wdl W)
3N & | Hof TR STATYfel BT 65 UfTeId HIF SieT
q gl BRl § | Bora: SR gl & udd uMd
A9 STl gd STet %1 H TS € | dedl St gl
STATYfcl BT gite I R TR Aad Hhe Bl & &l
2198 & B AEN! Bl BISIN IR & Fy AT oI
HHe @ aUC § B € | 3T Feil ST S ATve

¥ TR AT U TR AR B |
A &

I TR ARGTS AT P IO B |
! 3raferfcr 23°50° TR AEATT W 8530° YAl
IR & | I R & Sfeid I BT TR 9 &1
FAR &3 Fieaferd & fordeT Aqol emwd 141 o
0 &, TR 1 Fg& T 3IRAT SHdTs 645 AR
2 TAT 2011 B SIVAT & JJAR TR P
STARIRET 10,37,427 2 |

Ward Map of H
* Ranchi Municipal Area |l

Uttar Pradesh Geographical Journal Vol. 25, 2020



124

faferd=

WA AT & oy effesl w1 GUE
11l T4 fgaiiae <A1 Al & & T urrfis did
ERT HUfed sifdpel # o & faf=T well o
efed sifers Affaferd 8, s9@ eravid I TR |
& Tl STERT BT Ufoad 9T 27 Paf fobe T
IEd & d If & Al &1 S iR, e, sremgf
TG TR BT I IR T YHTd TSI § |

fedioe wal 9w Sifest d fafr=

ST B ATl &7 W qel STl Bl 6.55
fcrerd T I8 B |

4. R[A I ET 9d $1_&F — AR g9
BT I & qATS AT 13, 17, 18, 19, 20, 23, 24, 27,
28, 29, 32, 44, 45, 51, § ©| S TR P HA
ST BT 2.42 Yf9Td @ X8 © | I8 89 TR &
Aid &= H 2| 3EH Ol @ g
28,000—40,000 € |

5. Afd Y71 ST G- BT 8 — T =F

SIRTOET guf | &1 T8 ARSI STRTOTH I
R URISTel Ud el faUET, B el HTe
IS IRWTS, ST A Y&erdh Ud fahr a9l &
3 AT fy g |

fargeryor, SFEwT Ufaey faweiyor Ud I[uras &1
FeiRoT B & forg iifersd g wd gHo fo
TR0 URATOTE i1 T SUATT 83T © |

fagelyor —  sridel & I TR H SEET ga
&1 ufoey fad e mar & —

1. T T ST 99 BT 87 — IAND
St o ufaatt fefio Saear &1 g
56,000—70,000 & HeJ & | SHD ITId 3 dTel
el # 918 WA 31 | A W ars A TR @
DT &7 rafRerd B |

2. U SFNEIT H9cd BT &F — A TR A
HIH STFRIT O9cd @ &3l H 9t [0 26, 46
aftaferd 8 399 ST & g9 gfdat fado
42,000—56,000 € |

3. HeUY -G AT H+Icd bl &3 — HegHq STae]
P 3[=Id S dTel dref | dTe 0 16, 25, 30 © |
99 O] BT O-cd 28,000—42,000 B
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ST ©9Tcd T &3 | dre] &l AT 1, 2, 3, 4, 5,
6,7, 8,9, 10, 11, 12, 13, 14, 21, 22, 33, 34, 35, 36, 37,
38, 39, 40 41, 42, 43, 46, 47, 48 49, 50, 52, 53, 54 55
2, 39 I # TG ST BT Gt UIerd 346 T |
Oy arforet 1.2 31k 1.3 % yelRia fear mar 2 |

STy —

1. 3 gEMTR H ST gfaed e fageryor
BT |

2. TR &7 ¥ 9 didi & Rafa &1 Rerikor
PR |

3. &l g SIAET gfeg TAT STAATY(cl Pl X@ifbe

PR TSI DI SIRGET IR HRAT |

fargetyor gd aRemT — = TR & 7 S
faRoT ufcrey # HTm! fawwsar & | ST o1 faaRer
fafr= arst  |@ T8l € | ¥§ qrfereT He=AT 01 |
fafed € |

R TR H STemgfct @ |1 Hid § e vd
T STl | 9gH g8 o] aT HeR & fafr=
aret # Semgfd ve TR TR 2| AR @
fafr=1 arel # Sy |ag STd Fal & A
Heget Ardl # e ¥F (GerTR), Bfear 9,
Tder]e S 9 T Afaferd emar 246 MLD & |
g1 T il @1 Rerf drfereT dear 02 § €77 2|
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arfet®dT 01 : (AN TR : ISIR waEaT yfaey

e GAT | TS D ol | TS BT 8T | S RAT | S| uferd
SHEEr | (@ faHo H) BB gfera?t fdHio
1 9,579 323 2,965.63 092
2 32,200 6.5 4,953.84 3.10
3. 13,051 4.09 3,190.95 122
4. 34,708 8.71 3,884.84 332
5. 19,203 7.97 2,409.41 183
6. 11,737 2.18 5,383.94 112
7. 30,036 11.13 698.65 2.86
8. 37,377 413 8,920.52 3.60
9. 13,661 138 9,899.27 113
10. 14,419 1.32 10,923.48 135
11. 18,125 257 7,052.52 172
12. 12,255 172 7125 116
13, 20,869 119 17,536.97 2.00
14. 15,971 154 10,370.77 153
15. 15,082 118 12,781.35 145
16. 16,082 0.51 31,533.33 148
17. 13,877 0.67 20522 1.30
18. 7,578 0.29 26,131.03 073
19. 17,608 1.09 16,159.12 163
20 12,502 0.74 16,894.59 1.20
21 13,683 1.09 12,553.21 1.30
22 13,802 148 9,393.24 134
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23. 9,044 0.56 16,158.92 0.87
24 14,340 0.84 17,071.42 1.35
25. 29,129 0.75 38,838.66 2.80
26. 15,088 0.31 48,670.96 1.45
27. 16,107 0.65 24,780 1.50
28. 17,303 1.16 15,090.51 1.64
29. 31,687 217 14,602.30 3.00
30. 23,804 0.71 33,5626.76 2.26
31. 38,358 0.56 68,496.42 3.59
32. 24,601 1.3 18,923.84 2.37
33. 17,253 1.39 12,412.23 1.66
34. 28,027 2.29 12,238.86 2.70
35. 16,483 28 5,887.5 1.48
36. 22,043 5.94 3,710.94 212
37. 26,879 4.85 5,542 2.59
38. 25,556 7.45 3,430.33 246
39. 19,420 8.68 2,237.32 1.87
40. 13,977 2.33 5,998.71 1.34
41. 16,208 2.02 8,023.76 1.56
42. 15,788 12.23 1,290.92 1.52
43. 21,354 1.95 10,950.76 2.00
44. 20,509 1.07 19,167.28 1.92
45. 23,597 1.16 20,392.24 223
46. 12,192 0.27 45,155.53 1.17
47. 18,121 25 7,248.4 1.74
48. 25,310 2.56 9,886.71 243
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49. 16,045 7.8 2,057.05 1.54
50. 19,220 5.24 3,667.93 1.75
51. 7,146 0.28 25,521.42 0.68
52. 26,561 10.78 2,463.91 2.56
53. 21,382 25 8,652.8 2.05
54. 23,974 475 8,047.15 2.31
55. 22,207 10.29 2,158.11 214
10,37,427 174.91 100.00

AT — ST 2011
arfeTdT 02 : S99 AT g-cd T gfaerd |

®. 9. ST yfea
1 0 — 14,000 65.43
2 14,000 — 28,000 22.14
3 28,000 — 42,000 6.55
4 42,000 — 56,000 242
5 56,000 — 70,000 3.46

AT — ST 2011

ST gelcd 1 wforera
o 4 46%

0 - 14000
14000 - 28000

28000 - 42000
42000 - 56000
= 56000 - 70000

Fig. 02
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drferat 03 : Il HEFR A Srayfd & gid |
H0 W0 STATTR & (MLD) foeaR e

1. el SRR 19.50 are W0 1, 2, 35, 36, 38

2 BT SN 56.83 44 yfaerd STat sffenfre et |
I B | 554 EXe] Ud WA

&l |
3. EECARCEININ 17048 | dTs W0 45,46,78,9,10,11,12 HYUl
AN, &7
STegfd & gfedir 1 TR # 5y T Il & AN T Tl WR A & | 3T

[T F T A1 Bl 2 B Sayfd TR &t ofd &1 WR R AR 97 @ 7 o 9gd g8
AT e # BT g1 If¥erer el H i 40 ST @ AR SAgfd e TR GERT '

gfereTa R &5 H Aaer STemgfc el g | fSTaas) =t drfereT T— 04 § TS 2 |
aIferdt 04 : A TR & rd T B TS |
&3 /I TERTs gRRers g DTW
Now
YR 10.82 1.87 952 6.4
HITR Clell 11.10 1.90 11.03 5.55
T dfe 6.01 2.00 4.96 276
e 8.73 2.00 3.19 2.19
qHGHH 9.25 3.15 8.04 4.37
gt 7.27 245 3.87 2.39
foRet 1345 4.60 8.66 5.92
T 8.90 3.80 8.2 5.01
AP TR 6.50 217 515 3.01
RISINE 7.76 1.84 7.2 5.16
PIHR 17.25 2.10 595 453
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BIedR 13.60 1.50 151 | 7.1
< (A Trell) 5.41 122 3.8 3.41
RIS 6.34 2.50 351 8.04
I WS 99 w8 8.75 3.10 5.05 3.49
HEERISICER 3.98 185 204 1.66
EINEIGH 12.95 1.80 SRS 755
IR IR (Bib) 8.97 1.15 335 403
ORI (BTt W) 12.95 1.80 12.95 23
qUgRT 6.80 400 6.16 3.93
et 918 (889 1013 236 743 153
TIETSl ®id! (i) 7.56 3.38 268 3.42
IR qRIR 6.70 155 5.35 0.28
gfear 5.78 244 3.89 3.59
ST °TERT 8.44 2.80 763 5.85
DY 12 2,60 13.1 461
FTARTRT 11.81 260 7.13 6.36
Y 13.20 0.92 12.7 3.93
SRUST UHL. afferg 11.48 147 9.01 2.16
SRS (AUTel B194) 11.30 1.78 206 | 435
CIGUE] 11.25 3.00 7.9 1.82
DID 5.80 235 3.41 4.07
YHVET, 7.20 1.60 7.29 4.03
HAf® A 9.20 247 qEr | 8.4
Soll Hide 16.25 1.9 1593 | 11.04
g PUSUS 14.65 1.9 1144 | 792

Hd— (I dre TR o, D)
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TfeTehT 04 SIETJF H I8 AT 1T foh e
STeT BT R 90 THI— 1 H10 Ufey a¥ =il =t ST
ST STl Bl HHT BT J&I HRUI €, Td R S Py &3
& o1 & | a9 2001 — 2011 H 32.3 ufrerd SH<w=n
7 gfg 85 © Sl B0 g 2| A dTet 9o H 5T
Jidhe Ug HaTag Refr S~ ox < |

R TR H ST & |1 9d 8- daer
STeT UG T4 STl | WBR DI STel DI SMaTIDB] 42
fafera Feq ufa 9 2 s 30 fafera e
i smyfed TR 7 &3 & 80 ufcrerd wRT H @
ST € | 39 UBR 20 URTTT @1 AMETET Bl ST 12
faferas oM 5ot ufafes &) aegdd & Aaery
STt Td T STel @l SifaRa erawer qifsd 21 12
fAferas e Stat &1 smafc TR e @ gRr faan
ST STfErd 8 | UTd SIMaR & d8d 39 & Bl
T4, 3RAT UG 319 Wpfdad didi & @R o @l
MR T Bl 8, T IR TR A aerar
5T TRHR & TR A IId &1 &A1 ST aeah
I BIT 2 |

forsaef

T AR g STt gig @ & B |
Y SO ¥ ¥ rat &) e 7 gfg g 2 |
IuTel STl Ad WfAd &E # STargfd wRd F |
IUAE] WAL Siel Al oll 9 9gdl §g AEEl &
o STermgfcl o werd 81 2 | e STl a1 D
QI TR FARIT 2, 399 T & Al H STergfd
J IR REA B |
i g4l
1. fAaR), QIR®., 2015, STHT T, FaTeld]

UfecT e, SATRTEIG |

2. SOAET, 201, TSRgae 904, 2vsga, I |
3. Od 918 TR A, 3 |

4. RhEHA MSTTD, 2017, = fdeq femer,
TS g, M=, Vol. XXV.
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AT (BSTETE) WU 3090 A ATAAIS X yfa®wy &1 [eqa+

M FAR G

N GRII

TS FYaT 3! 1 &7 B 371ffa Fafa w7 srefar [du=iar &1 Wel g Ggfad giafafea ded) & | g5
TAGE] B ST e GRIETY 8171, §¥7 &5 &7 3112/ 91T ST 81 3ifeleh w37 81711 | STavTfies \ve=1 F41ida
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I1eq HENY :— SIS T, G, BB T, G BHBN, JBHHBY, I AAG, IS |

EESICEII

TATRIS e fhd ff & & o
AFIAT AT fqu=Tar &1 Fal gfaffee el 2 |
Hd T SHfdd e & forv fod S+ arer anfefa
fohaT—h ety BT T HEd © | A9 G § 39
anfeis  fopamell @ WREAT @EAyE ARGl
HEAT © | AT XA H TH TR olal &4
@ 37fep AT TR B SR 9T Bl & foraay
ST BT © b e e HfY yer, ST g a1
g SENT YU & | 981 A% OR% g8l [Fard e
qTefl ST & I AT, 3 Ifd, X§d—89
feaRer 9 e wurRT B onfde Ao &
formfor & amerR v Rig BT R |

T Y <91 BT STIfaT H GRS BT I8
AT, S AFRTS IR IRIRE ©9 4 fhedt ff anfdfa

IeaTe P qAT AARI H AR @ 0, AT IqD
59 B AT & 31R I8 31 fhar—darai # 91T o
P 3YH ©, BIHD SRR B | b
fIiaa g A1 & @ fd= 7 I NS & [
A= ATl & A SRR & faaRer H§ A e

Bl
YA BT S5
Fiffed SHaEE w1 fai W & @

ATTHTRIS FEAT H 37, AHINTS  Aiiid
s o Hecayel YA Bl & | ATaATS W]
F1 9l UBgell R gFTHd UMTE ISl © | I8 S
Y AT /T ST BRIAT & Sil AT &5 b [debr
& forq \ergs g B1aT 2 | o1ded URdd edd &
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E-mail ID - mauryark79@gmail.com, #1050 — 9450821267



Q1329
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helared, WiGiared, TIRARG I, By

5 Tedlcl (holdTg Hax, Aislad, MehIgR, diegR,

T W}PT, aferHTo SEINN CJII{.DIU'Q—CHILIN, SEIN

vd gRaeT & WEEl &1 Ggfed AN @R

ware), 11 fderRgus (Highd, HAMET, RENR,

o o oS

FATETSIR, SAFNS, AedIgR, 8RS, diaiR,

TSt fadrd, i, gRefm Ud 3= |rIoTd
AR BT AT Ifud 81 9 |

T g

GoldTg SIS Ydi IR TS & U
e & H holldle Jvsd & wed H Rerd ©
BT AR TRAYUT 3Fid & g Teb 31fcT Heeayoi
UfrETRie vd anfiie TR B & AW MR
SN Ud O SR S SMHYIT BT B8 8T ¢ |
SABT YITTord faRIR 26'15' Ik I 26'50° I
3feTTeT oI 81°30° YT SRR ¥ 82°30° YdT SRR
% #ed fIRgd & | 9TeRT (W%3) T4 uf¥em 3 qd &
AR YaIfed BIhR $H S-Uq Pl SNl AT Bl
fReriRoT R §Y §9 TMUST UG a1 SIUGT A 1T
TR B, TR F GoargR, uREH H aRE®T 3iR
gféror qd U9 gd # reaRT R oiMde Rerd @
(AT =T 01) |

HT 9T # Rerd 8 & R §9 SIS
T A AR A "N g | e $ gRATAd
BTG TR’ TR TSTHRT AT 28 ST oRgS
R IR BofTaTE, TREYR ST TR TAT TS
A ARTORAT BT ST dTel IR Neld Bl 2mar W Rerd
2| OFUE & SR—d # T 165 faHio BT S
W IREYR TR, afded § 132 fbdlo W e,
<feror % 167 fhHI0 TR STETETE ToIT faroT g H 208
M0 & T W IRVRA TR Rerd 2 | 39 UhR &4
d g b Horeae 99U UQY & "Edyul e,
UferETiRies g Tomifd TRE A T JHE W R
Rerd € | I8 WU U¥ & Y TR 3 F$P T
Xl AT & ST g |

9 SIS HT Gl WIS SFAHe 2,522.
00 97 fhHlo & | TR gfteadior | S-S # G

ToH, Has TG Balell), 130 1 UARId, 729 UTH
AT AT 1272 T ©; T 1247 Smarg AT T
25 TR METE I & | OFUE H 7 TR— (TR
clovo, drpTgR  Elovo, wWeRdAT <IoY0, BolErg
THON0, BT dhe, RIEAT THOEN0 3R TaTel) € |
faferd= vd fagayor

URJa g H g sifdsl &1 U
o T2 & | SAraaTiie AT H BRI STEE
DI MR AFMBY GO ATTATIS TG H 5
SO R AT R |

1. BT TAHEIT AT HHBR

2. IHIIN STHET AT AHHDBR

3. D
4. TP AAR
5. 37 HHBY
B el ST

AN @ IGaed I ANIRSG, ARIS,
difg® T Tdid! BT B dTell STl BRI
TRIET HEAT © | BRI SR & S
quipTieTdh HYdH, HUD Holgy, UUTeTD, HIIUTAD,
quIcaTae, Baldlad, WiHoilarad, diRdRe
S, faffEir o, aftrsy vd auR, AR T4
qRags, eMfa—gRen 9 o |rItoie |arsl #
BHTIRT ST 31Tl & | HTIRT Afdd BT aread o
SARTE ¥ € S AR G ARIS wY | B ST arell
foramall g1 fanedt anfdfer ScuTe i #§ S gam = |

PTIRIS ST BT &I A1 fITToT fopam T € |
P— T HHDR, G- AHE dHHR
IR STTOET & TR 1981 AR 2001
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# S s UHIRA fRd T B; SAH FHERI B
o TR STt & dfer T R |

1. 9B

2. YRR oIy A1 PV Ao

3. =N 3enfie wHav

4. I HHBR

PIISNIST STRAAT BT 3fholT AT HH
TR S MR W o a7 2; RTdaT 93 39 TR o—

Total working Population x 100

Man Power Participation = -
Total Population

quotient Index

®rF el ST &1 faaver

Holldle STHUE 1 el ST § 39.43
gfoerd erdelel SHEET @ 6057 Uforerd
BRI ST 8 ford 2527 ufoRa =
PHHBR qAT 14.16 T WHT HAX & | 39 YBR
SHIE § Al 9 SRISFINT @) fdde T B |
G ST P geEar fes W e &
ATATSIT e fAdTT H TaRIE® BT BRI BT © FTh
& faory # AT AN gRT ST Ud S s
AT AN gRT SUANT foar S 2 |

STYG H BRI ST BT J HIROT
g STEET gl & IRTHREGRY gaT ST B
gaar - Redl @1 enfde fha—dami #
TR T RIS BT UfThet & | AT it
DI IAULAT TR &3] H ABRA STHAE= 3D
T Il B |

SERCE B C R i) el U RIIC BV Ered) |
BIYR TEdIeT H Rl AT & (43.84 Ufarerd)
TqAT I HH Ao desiiel 9 (35.07 Ufoerd) 2|
g holrare Tl H (40.56 Wfcrerd), fedigR
TN H (41.61 UFIeTd) TT Betell dedilel § (41.57
gfereTd) PRI STHAwI 2 |
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AM3ra srgura
A o a1 fiRar &1 FrRife

ST TR BRI S & MR & A9 &I
HEdQUl gadie 8| Soa frRar sumE, AR
fFear @ oY fqu=rar wd fo= srfsargurd,
e Fgar 9ol e Siidd WK A g edq w0
[ T BT 2 | FHRAT SrguTa @1 o e
3R Seel Ol ¥ Hed oMY v Bl ST | AN
YA 3R AR Bl § 100 A IO B Bl O & |

GT?Jﬁ?f Dependency Ratio in common practice is
calculated by dividing number of children plus aged
by the number of adults and multiplying it by 100.

H R o U & Mded H FIHG—AHIHS
SR BT AR AT TAT 8 AT SR &
3ffdher # 1 g1 &1 T fram 2 |

BT =

BTG TGN 100
BT STTHT

59 fafer 7 YANT 1A 7 MU &
forg favarm 2 | ore & Y verre feferaser are
SUE ® 3 ¥El W g AU
(153.60 Ufcrerd) &; foras ITHIOT &1 (143.34 Tfcrera)
DI YT TR &A1 H AT (247.17 Ufrerd)
IfF I AT | SHBT A9 I T ® fH
NI &5 B YT &1 7 UfT 100 Bt STAwET
TR 143 HIHSG T TR &3 # gfa 100 H1fHa
STRIRET UR 247 SThTfHcD STERET BT 91X 2 |

Qis[:

& HHHY

HOllETE SUE H 9 HHAR Fa9 3Md
pIYR TeeT H qel ST BT (26.99 Hfrera)
AT A B AR agdrdd # (22,51 wfaerd) 21
S Tarell # (26,69 Ufaera), fediqr # (26.06
TIIeTd) TAT HofEre (ex) desdid # (23.65 Hfcrerd)
2 (arfetarT 0 01 T AR w0 02) |
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A= dHdY

I & H AN 1y A HHAR
HOEE (FeR) dedld H @l SE@T & 16.90
gfererd denm Ged bH Aierad § 12.56 U9 2
STafds SraTgR et # 16.85 Tfcrerd, fedigR # 15.
55 GfISTd ToIT Balell desiiel # 14.87 Ufrerd W
HHBR STHAEIT IR ST ¢ |

DPYHD

P I8 AfK ; A1 ol 4 ferar o=
W ol T A R PN R FRaT 2 wd ST IE
e @var & 16 fod Y R $g Jor o9 iy
B AT S | T8 AT BN BT T IRE a@™Te
PRAT © TAT U8 g8 FfR BT ©; Il BV BRI B
SIRgH ISTAT 8 9 HfY I UK 371 BT MRER Bl
2| Holarg oFe H BriEie ST & (1378
TeId) $UD © | Ha Afd HYD ST bR
dediar # (18.72 uforera) ol et 81 e BH
PG ST AEae desiiel § (11.25 i) 2 |
Safes Tarell # (18.48 Ufawma), fediqr # (17.78

e tenfire sHa

TS # ST gl BT 9gd $H fAET 8
R B ST FRf dl e @ 9 &g @ fog fweR
2| SHUE & fol HIILNSA SITHREIT BT A 0.98
TFTeT W €1 BN eI BRI H <1 3N ©; Sl
T8t @1 I ud &4 o & forw RorieR & | Javt
i TR JATNTD BHIR Bofare (Hex) dedic
H (1,02 gfaem) T 999 9 Aedpiqr dgdier |
(0.88 ufcrerd) 21 STafes fidrgR # (0.87 uforem),
Talell 9 (0.87 Ufcerd) T AElad dgsiial 4 (0.88
gfererd) Bxe JITeie dH B |

I HHBY

gAG a fReT0T, ¥aRey, yeINIG 9
fafayr Jaweit § Ao\ HHBR B I PHPR H
affferd far AT 81 BolEe. SM9S @ 6.63
Yfrerd HBR 3 BT H ARG & | TTHOT &3 B
JTUETT TR &3l # 31T HA13ll § Helt= ST
31fere & FoIeT T BIRYT I8 © o wamed, Rieror
AT TRIIS Fauw e TR eE | 8

gfaerd) dem huiEe (Wex) dedld H Pud
STAIRET (11.50 gferera) arfy ST © |

YD AOIG

PG FOTGY BRI TG BT I 91T &;
ST PYD & el AoIGX d WU H PR Bl § q
gaol H 3T T WUl # AOI U el B | A HiY
M ST @ S H 3 B | Hud SRS B
U SN AT B @ Brg o T8 8 7 | SuS
DT ol PRI SEET BT 3.87 URIRIT 91T HYD
e T HeH IUF PUD HolgR ABEA(5.11
gfcrerd) H T Wed HH holee (We)) H (412
UfiRd) ©; Stafd FepigR 7 (4.24 wfierd), diemgR #

dafad Bl 3 e ®elawy o= Jdmil #
el HHDRI B FoHx0 TRII &3 § AdieH
BIAT § | aifiid T HHAR HollElg (Fex) deuird
#H (7.00 Uferd) § R STHROT HHIL: AiEEd (5.
25 yfcrerd), MediqR (3.16 Ufcerd), d1dbgR (3.04
gfererd) dem Salell dedia (2.99 wferd) &xd

(QTfeTeRT H=AT 01 T HIFIH =T 03) |
ot efia S

JTHTIENIe ST a8 ST ®; R
JMfeis SeUTe= § AT 90 BIdT © | 39 iR ar
SN STERT W B-T ST & | S I~ Tl
g5, fa®HdlT, 3eag-Rd BE-—BTAN, TR &I M 4

(4.34 Tfrerd) oI Talell TEwet H (4.34 UfRIT) Huh
AR 2|

3Mag e R, SRISHTR Jaa—Jgaferdl 31T § Sl
HRIIE ST R e wU & R B 2 |
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FAIZABAD DISTRICT
(A) WORKING AND NON-WORKING POPULATION

B MATN WORKERS

B AURGINAL WORKERS

ONON WORKERS

Fig. 02
(B) DIVISION OF WORKING POPULATION
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BOEE SFUE B 60.57% ST
PR ST & Ao H el & @y 100
BIHG SIART W 154 HIHSG ST |
BRI STAEIT BT Ye=aT foy oY etee e
@ ARG fABRT # SraREd BT BRI Rl &

i g

1.

Gupta, P.C., 1982, The Middle Ganga-Ghagara
Doab : A Study in Population Geography,
Unpublished D. Phil. Thesis, University of
Allahabad.

Fiife & Ry 3 iftg il g7 Saare TG SR 2. Uttar Pradesh District Gazetteers, Faizabad,
®g AT AN GRT SUANT {HAT AT 7 | DRI P-1.
S W) G S5 RS ¥ apve o qey 3 WY, IR, 1994, ARPIAD Tl & GRUEy
ariie waerell B o o ¥ oHae H NSRS ‘Q’TW'(\W a9
FpTFEel STRIEIT BT YT BRUT Al ST (rfer),  Sfo YmEEARR  cfifedr s
gig & IRUTHRGRY JaT SRl &l g, Rl TRATTEET, DT,
@1 31 febar—derrdl # ared ANl 9 SRISHIRI 4. Lal, Hira, 1986, STIREIT 71T, GGRT YHIIH,
BT YfTBel & | ATHIT &1 (64.45%) BT SAUETT TR THEPR, TRETR, TB—222.
T3 (96.12%) ¥ BRI STHAEIT 31ferds grlY STl 5. v, 00, 2003, "N : GNT GiR arefTaRerT”
2| Y 31 3rprieiiet STFRiveT Aeldel dedid ' N CIE RT W 21
H (64.93%) TAT WIA FH SHRAAS  STHAE] T ' '
frpTgR TEAI # (56.16%) ¥ | TEfh HotEg (Aex) O iR a3t STIe HetraTe a¥-2000.
Tl H (59.44%), FIePHIYR H (58.39%) TT walell
TS H (58.43%) STHTAS STFRIET ¥ |
forsaet

AN &7 H (G oA @l
BT =1 9gd A AHTSY S AARISH DI Frord
fpar & Raa IRvIMRawY Udh IR S8l &9 &
ammffer faer # 9T U= &1 & 7; I8N I 3R
g T g, e Sffes waR, s1ferr dem e &
fore gofey & R 2 |
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9§ BT 9Rd, 2 & Sa—ydl vl & ded § fauy e

=1 ATl W

e RIS

T U AT HT & | T8 37T e 37T HIRA 374 GRATY H Y& B &, 0l 135 WA &) U ¥ 3 3H78 & |
& 379] TR %, AR a 37712/ &7 @ 3TN GRETR & 9RVI—GI90] UG TG & B0 & forg Ageaqyf HiHeT fHrar
& 1§91 GRTT 5 YEPHY T8 Sf1a P 397 ST FSTd P 34T B THE §Y 3171 @ Wil &, 3iIX §¥1 HH § 3% Gl &1 78]
FAT & [ T8 B 5197 B IV SITvT 4 U5 d 791 &, 5761 99D GRGIR P JqT A& &1 3TP! YIHPIS Pl BHTY ST T &
3JIY 79 3% T8 VeI &1 ST & 135 31 HIRT 511 T711d:a1 a0 BTeT § HI Y T & |

foret gegraer a7 97t HeT T & | aIN o4l @ e &F H 2011 @) ST @ SN FoT AT
4,57,72,188 & o774 2,33,61,207 G50 G211 2,24, 10,981 AIBATY & | 3/IX §¥H1 G911 # geq ST e] 29,82,755 &, [o774 15,08,256
Y UG 14,74,499 ARV & | GE& ST P HI< 918 ¥Iv U= v vT 5 [q9aaTr gril Sircf] & | 3777 & Hifddbara) g 4 uikar
P G| P ETTAIGTT], Yol GRGTR UF Jfther Bl W1, Greared RId] a2l GeaRTIId e Ua ArH1fore G4 & 2177,
ST BRI BT AT FHTT ST & ea AT 711 &1 37T G197 WedT § VeI T V& & | 1] &1 §9 G 9T 4] $ler Pl
AR & | 37 37757 1 78 NS B1 7 G711 ¢ 7 ST & W12 oI+ ¥ Gea—G e Pl IS B P SH1aeIaa] & a2 §oFIf
P14 7 7 1G] % 1] TSR AT ¥TIe B BT HATH DA =NNET |

EESICRI R oRar g 9iR I8! vfdw & | §s HEq

R e Y T AR 2 BN BRI—IN  STRIAT b B |

W sH1S ¥ AR oy &t & arie— o=t Ry AL T8l Hri—3Me STHE] AR & d1a
A R gt A1 RS got ab, HB SEEl O e & ffoH ot # gaer wxel @ R g ar

BISHY, U T A1 W BT & RN o wRe IOl ST T W Pad & [oTaH 60 99 IT $Hd
Tet ¥ Rrat wm ) susel R, OO @ g o @ G @ wfefer e s # |

AR T et SRha & B s o faead el H S8l Sias yamen Afd® &, 98
B © | $FD Faed § HEIoTh RIS & e — 60 I & R TR 65 Y BT MY BT TG I

Tt GMfore  sraferd, Sieariie 9y, yar RATHT ST © | S GETaRAT S BT T8 HshH0T et
W wR, e Red, «ife gu—gREm T AT & ATa BT I AT 8 ST © |
GYh G Yebel URAR oIl JATEfieh Frfdear giaermail IRA T b 291 § Siel weiha
P SYAIAT BT {1 TERT IHTG IS & | HBHAYT B 3 e H S= JJ—a% UG A
AT HET o & 6 ot & Ry & & STE UM & BRYT g S f[aafid < &

AR T AT HAEE ¥ RS SR 2w 7 sy Jor H BF TRl e 8 | iR O ot gt Wt |
=T dTd W, AGd1A Sy A [Jared, deamangan, S-ue— AFHTs, Jovad Ja3—792102.
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afer TR 9fg SEw @ e 7| fd a8 Ara
ST a1 3 BROT AT geaTaRerT @ Bt ¥ | 3
ERAT ¥ FH—YHY AHIT: TRING, Td AFRD
gadear qr e fhariear & oMEa H U
ARG 3G I & AN & R T B B | e
IRV TIPS B §IRT JoflT & Ui TBRISHD
T, YRR BT 9137 UG TR BT {IGT 194 9 H
fIRd #R oid €, fhoi—fbel URaRl # IT]
Y9 Ud FATSAT ad fhar SaT B | $HeT g
HROT 37T GGl T &foT AT FAT BT | {B AN
Bl Sfder Yo g fowmn, anfe 9 @i oma <
AN B, TS HB AN AU ARIRD &1 B NFAR
Bed BRI BT XD FO TAGH B od & | TR
39 Y I DI FaATII 3R fIHTe FHRT qe<il SH
% A1 AR gU Wy Td IMRIRKAT & BIRYT ST
ST T BTel BISN] H g1 Yeb Dl I axE 8T STl
2| TP G I R g &% Ud | A7
DI gel gs Wladbdrardl A Ud Udhd URAR
JAYRUT 1 SRERT & o Uil Wi Bl
Bietd—tferd 8 # @re 3R U+ & &M faar 2
3R o= T Arar Yol o+ fiel, a1 9o g9
B I HETad &l fadiolfe S A 2 |

ILTT— IR I UF & T I3 peiferRad & —

1. 9RA & IR—gdl i (Rafdee afzd) H 9§
IMG—a BT STAET gl DT AT BRAT© |

2. G S gig, Ry s gfs vd 98
IMRY—a T B ST gl BT AT D IfeTTT
FRATR |

3. gE Al & UMV Td TRIY fIeRer w®
BTl ST 2 |

4. Wifararc I UG 9eerd uRaer H g 3y @t
S ANl & g g A A1 gar Gl Bl agerdl

aRERISN, ra=rRll MR ISRl & BRI
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BT eI HAT |

IRST— URJd Y U= H SEiifalRad @y —

IR&ITRIT BT TeTor foram T 8§ —

1. G SR H B TAT Sia g 7 gig 8 R
AEIROTT: ot 3MI—al BT ST H gheg Bl
Tgfer i Sl 2 |

2. 3d R &1 WR Siae UATem &l U HTdr
BN HHT ST 2 |

3. URMR® ®U ¥ 9Rd & GY<h URAR JIell 3
g7 AN & PHedroT | Heed Yol ARTer faar
gl

4. JARPS Bfsd FHS BT WIgHd Td IR

AR BT URARITT AT Hed! U= 8TdY 81T |
T A

U WEUA Bl AT & 9Rd b
ITR—Yd o 373 I BUTAe Hael, 31774, RifdrepH,
HHTer, RIS, AR, fAeiRA dor fByRr 21 3
fafder UfoeTie erieR, Wqes UTdfae HH®Hl, Ud
yIfie aaafadl & forg faRy wu 3 S S
g ol & gerfsal | forT gor 8, o SR ¥
SfaroT B AR fAf= At garfed gl 2 | iR 9
&5 &l faRIY ufear g&Igs 741 ¥ | 39 & Bl
Hel SFHS T 2,62,185 AT fheAries & | i <9
& ol HRNIferd &=hel &1 7.98 Hfaera 2 [ <o
D B STHEIT BT 3.78 Ul ST fHard
HRATE |

S I &F DI Bl SITERT 2011 DI
ST & IR 4,57,72,188 ©, ST 2,33,61,207
UBY AT 2,24,10,981 ARZATY B | 399 I 29,82,755
geg STAAAT & fSTH 15,08,256 JOW Ud 14,74,499
AfZA & ST q{A STAET B 6.52 AR & | B




(O XKD

g TN H ¥ 23,97,753 ART YTATAS H AT QAT
585002 T TR & farq &vd €1 39 YR I
TTOT TG TN Ufd9rd S 80.39 9 19.61 © |

(arferepT 4. 01)

Aipsl & Yid vd fafSrd=

WA AAYT

fefge offpsi W amRd 21 REer gugor
ST famT gRT wetf¥d deyt & fobar war 2

D IR B st & ol TAATS.AR. (2009),
T, 1. T S, 3R, U4 IAAEH dhi1d (gee )
BT YT [T T & | ez &3 & geg 3 — Tl
& SEE] TR Sffdel & FHR™IN & SURI
fafir=T et | A 3ifdel Bl T T—aTelT HreaH
I ARviieg B & forg Aiemag fafery o1 sy
fpar T |

AR - 01 IR - 4 T A T e, Y e o

ItT SR, 20019 2011

A
Fitzu

el SFTHEAT

(T}

SFRIET (0-639 | 37 SFEE (607 60T § FW )

T 2001 2011 2001

011

&7 94| T | AR 59 9. W9 | A |59 b W

2001 2011
A |Fel A Aga

VT | 1097958' 579941) 518027) 1383727] 713912) 669815 205871 104833

A o 9 9 | AR |5 9 LGl
101038] 212188] 107624 104564 aoons| 26417 23499] 63639 3389] 30450

26655528{13777037|12878491| 31205576/ 15939443{ 15266133 4498075| 2289116

220895914638130| 2363485 | 2274645) 1560366] 800585 759781) 2078544 1054817 1023727

2318822| 1176087) 1142735| 2966889) 1491832| 1475057) 467979 237215

230764| 568536| 288646 279850 105726| 54016 51710] 138902) 66939 71963

2166788| 1095634| 1071154) 2855734] 1438586| 1417208| 308585| 157682

150903| 338254 174700 163554) 145470) 73233| 72237) 200020 99795 100225

838573 459109 429464) 1037206] 555338| 541867| 143734 73176

70558] 168531) 85561 82970 49023 24300 24223| 6B628) 34345 34283

1990036) 1047141] 942895 1978502) 1024649| 953853 289678 147524

142154] 291071] 149785| 141286 90323| 50736| 39587 102726] 54779 47947

3199203| 1642225| 1556978| 3673917) 1874376| 1799541 436446| 222002

214444) 453014] 234008) 224006 232549| 112656| 119893| 289544| 141920) 147624

o ||l |lvn|es|w ]| |—

540851 288434 252367) 610577) 323070 287507 78195 39842

38353] 64111) 32761 31350] 29040 16391 12649 40752] 22472 18280

3.9, 11038857769 20065658| 18752111] 45772188| 23361207|22410981| 6428563 | 3271390

3157173|6738835] 3436570| 3302265) 2262413|1158334| 1103579] 2932755) 1508256 1474439

T -1, Report and Tables on Age,Series - 1, Census of India, 2001 & 2011 ( C- 13 Age Seri

* 11, Excluding three sub - divisions of Senapati district in 2001
**1I. Calculated by Author.

I MY I DI STAAIT BT &3 Ty
HHHUT BT SAARAT BT YHT BRI © | 5 fawel o
ST &R U4 g ) H SAfee SR YT I & | AR
Te faepreeiiel <97 & ST8l Sita wearn H gfee qer

ST 2,00,65,658 JoY TAT 1,87,92,111 ARZAY © |
ST TS H 60 9Y H HWR D MY T B ST
2262413 © ST U 11,58,834 oY U4 11,03,579
A € S {6 Febel ST BT 5.82 I © |
=g 2011 B SIIUMT & STIHAR Aol SRl

G X H BHI BN B BIROT Jeg AR I H ST
@ wfcrerd # gt o1 wgfiy arl ST 2 | arferat o1
Td 02 USRI &_dl 8 & 9 g o & g 4
dR-4R gl & FgRy o 81 geg ey o H
STAEIT gfeq SAlfhdb] FhHuT DI Id faReAqT Bl
3R TR 371R Sfia= g # o &l G 2 |
IRA & STR—Yd & AT H 2001 B

STVET & 3T9IR Adel ST 3,88,57,769 ©

9gdR 4,57,72,188 B WA [ 2,33,61,207 oW
AT 2,24,10,981 ARATY 2 3R I STIHEAT TEDPR
29,82,755 B Al 9 W 1508256 ¥ UG
14,74,499 ARRATS B | S TR A oIl STIIEAT BT
Tfcrerd 2001 Y el # 2011 H 6.52 frRrd &1 717 |
31 e B o ot sreivet # 98 gfee Afgerai #
Tl B SAUET JECR TR JfAT el STl Siae
T BT AT & |
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Jeg IMYAT B SHAEART BT A

3T H gt @I a1 PN Al ges ARG A Dl

oD e Y &g S Aed |
Armfers Refd, STadry Apidd wd aHiTd
ey, arfefe Rerfar e wifdaarard faremrsif
F1 Aferd goE <@ @I Aol B A 8@
HHI—THI WR B dlel UREcl BT W1 JHTd arl
AT & | MRa oI faeraefia <2 # 60 a¥ a1 S99

SEEIT 3 SU@ gieg 31.84 UG qof BI T
3R goul g Afgersll # I8 giea e 30.15 Hferd
TIT 33.61 Wferd &1, S foh I TR @) 35.84
e gt ¥ $B PH B | S TBR A Ad
STTAIT H ¥ ol STAIT 2001 B 5.78 Hfererd
PR 2011 H 6.52 Tfcrerd &1 AT 3R go¥ Ua Afear

31 MY T BT ST SIRAAT B IR STl &
R R Al =1 gt @ S ufd g
Tea gfte &9 PR R | AT & H Ay
SEEIT H gt 2001 BT JoAT H 2011 H 17.79
gforerd Y& S fh g R @y 17.72 ufea |
3 & 3 THR AfTTs 3 19.26 Uirerd &1 gfeg
TOET Bl 16.42 Tfcrera ¥ 31 Uil A 2 |

I &3 H oIl STTAEIT BT JelATcHD
eTYT BT B fory Ry STRen Bl W) |ffer
PRI B, T b T8 9fasy & a9 I3 AT AT
g 9 ® SR < &1 fAar fR o=ar 8 1 a1 S
BT & 5 2011 3 Rig] S # gfe 4.83 wfirerd
8! o9 b qoy U Afgern Ry s @ qfes
AT 5.05 TR TAT 4.59 Tferd g1 @ T I8

ST 2001 H HHT: 5.78 HfITd T 5.87 fcrerd
I 9GPHR HHI: 6.46 UfTT U 6.58 UL BT T |
9 UHR A AMABT02 Ud 03 - H W 8IaT &
b bl Td R ST H €v—dR BT T geg
ST § i gfee T &f e 2

w1e e wR W faf¥= sy v & sen—

1. 99 2001 T4 2011 AR SEAT UG RT

Bl <o @1 ST B Y WA 9
T P MY U B WA ARDAD T
JAOHfAE S B W gIfad FRAT B S UBR
TEARET T IR R BT IR Agd &1 el 2 |
T P IR IR H ARRE "R W SWH
FHRPT B AT @ BT AN T ST B

RIS TR A EEIS i & Pl 3w ¥ | | At gieg AR d 2001 B e H 2011 H
ST 02 IW-YE & T 1 FFaA, 190 1@ g FT78en 1 T ,2001F 2011
_ el SAGEAT d1Lg (%3] | T FAEEDT 9t (% #) | gvg A= aitg (% H)
FHH. | =g 2001 - 2011 2001 - 2011 2001 - 2011
1 HIUTTTA| 26.03 23.10 29.30 3.07 2.66 3.49 27.49 25.64 29.58
I E L 1707 | 1569 | 1854 | 312 3.25 297 | 3320 | 3176 | 3ama
3 |Femem | 2795 | 2685 | 2908 | 2149 | 2168 | 2129 [ 3138 | 2393 | 3907
4 |AMMT | 3180 | 2130 | 3230 | 962 | 1079 | 838 | 3750 | 3627 | 3875
5 m 23458 20.96 26.17 17.25 16.92 17.59 39.99 38.49 41.53
6 |A@mws | 058 | -215 | 116 | 048 153 | -0 | 1373 | 797 | 2112
7 [P 1488 | 1414 | 1558 | 4% 540 | 446 | 2450 | 2598 | 2313
g |Ffrea| 1289 | 1199 | 1393 | -1801 | 1777 | 1825 | 4033 | 3710 | 4452
39| 1779 | 1642 | 1926 | as3 5.05 459 | 3184 | 3015 | 3361
HiF - #9F & <0 TRad
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31.80 Hfcrerd 3ifdee @1 T | wETera H 27.95 wfder
AT STBUTAS U3l 3R FAGIRHA 3 ST 26.03 Hicrerd
Td 2348 eI &1 | ARl H FUTHE gieg—0.58
fcrerd sifdsd @1 T ST $9 & B AT gfes B
ENIRIN

ST TR oY U4 ARl ST gies # o
fawear o SRl @ | AfTgR # gew ud afeer

STl gfes w9 i 31.30 Ufcrerd oI 32.30
TfcRId Ry Sl € | ARTers W Yol &l A
gfeg—2.15 Y3 T Al et ol Ha¥ -1 g
gfes 116 TR &S @1 M| APIR, HETer,
3BT Ve FAGIRA 3 el SR gieq TSl Wik
D1 gieg | 31fdre grll Sl 2 SR el & H Afger
AT gfts GOy S gfts & WITeT S | |

GROWTH OF GENERAL CHILD, & OLD FOPULATION, 2001-11

k—oTd papulation

(1] 30
[ 20
(7]
£ \r’//'--—-—.., General Population
o b v
£ I—l/
o . ; .
# 1 2 s " 5 6 7 8
1] 10 - g
2 Child Pepulation
_2u — i bt
-30
5 g
2% £ s 2 § E £ £
52 1 ¥ g 2 % g 3
m 4k
£ h - = - = =z e @
Graph No. 1

a4 2001 U9 2011 3 Ry (0—6 Id) SawEm ugfa

IR—Yd & I B AT AT
rid fIwH vd o & oI SR 3H & HeT
&3 § A TR ST (AT SRl 2 | 9y 31
TS} | AT AT FHT &3 BT 19T AT UBTS! &1
@1 SAferee Rl STl © | 39 fawH Wi dew
BT yTg 1] ST & fIaRor R ) 9Ty S @ |
gy 2001 BT JAIH 2011 H Y] ST B I
e gl 21.49 Tfrerd warery s H 3ifhd B
T, TASIRE 3 I8 gig 17.25 URrerd qeim Gad SareT

FUTd g 18.01 Tfaera fafdemd # oifdd g3 |
T & QMR W Ry SE@ & faaRer # fear
<% Bl Herd! € | 9o Ud Afger fRry] srwieen 4
I SATT gfg HeTerd 19y H HA: 21.68 T
TqAT 21.20 HRRT AR FoTHS gl Rifdpd
e —17.77 UfAUd Ud —18.25 Ufererd urdl T
§qS 3TATd] FUNHD Jhg ANTTeIS H —0.61 Tfcrerd
ifhd @1 AT | 37 YN Tq Afgelr Rig] STaw
gflg H URRe Awddr <@d @ el 2
(ITH H&=AT 01 )
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A -0, TR-Q TA & &7 F70E0 ¥ O W@ I FA0E 7 avd, 20013 2011
iy FFwEn 3% FAHE
T HEd| U 001 2011 2001 2011
1 HEUTTel| 1875 18.08 19.50 1534 15.07 1561 4.55 4.56 434 4.60 4.65 455
1 |wmwm | aesr | 1662 | 1705 | 1486 | 1am3 | 1400 | s8s | se | so0 | 666 | se2 | 6
3 [|Ameg | 2008 | 2007 | 009 | 196 | 1935 | 1897 | as6 | 459 | 453 | aes | 449 | 4ss
4 ﬂﬁ"{t’ 4.1 14.39 14.09 11.85 1214 11.54 6.71 b.68 074 100 694 07
5 |PaRE | 1618 | 1594 | 1643 | 1536 | 1540 | 1531 | 552 | sa0 | sed | 626 | 618 | 6m
(] mr:-h' 14.56 14.08 15.08 1471 14.62 14.81 4.54 4,85 4.20 519 5.35 503
1 BT“TI' 13.64 13.52 137 1247 12.43 12,92 1.7 b.36 .70 188 7.57 520
8 |Rieww | 1946 | 1381 | 1520 | 1050 | 1004 | 100 | 537 | ses | sm | 667 | 696 | 6.36
E.W“.IIFH 16.54 16.30 16.80 14.72 1471 14.74 5.82 578 5.87 6.52 6.46 658
fid - 7EE & W GHied

as 2001 TG 2011 # &g AR (60 a9 | HUR)
T P STEET 9g R

R U fAPRIeS <97 811 & HRT Joit
ST T U & ITaT 11T & ORg, 39 ¥ bl
ST # R-dR gfg ol Sl 2 | 9w 2001 B
VLT 2011 H gea STRIEAT P AHaH gl 40.33
Tfcrerd g51 @ g I8 gfg AeiRe, AR, o/ ud
HET ¥ P 39.99 WL, 37.50 Hfard, 33.20

gferere doT 31.38 WIS Y€1 | go¥ Ud Afeell gg
ST H 3T gig A HGIRA H 38.49
fererd ok fafdma # 44,52 ufcera urll 1 dor
=1 gfg wwer Armele # 7.97 ufderd ©d 2112
gieerd ol g | o W © fb AR 9§
ST H g qoy 9§ SEl 9 e arl
STl ® | (ferar. 02 ).

ATHF - INGE T F T 700 § THN W AT gtg FAEET F a9, 1071 - 2011
e el s 1571 1581 1991 2001 011

e [wdm o [nm [we [Eain [ el o [Ede
1 HTUOH| 4.8 12 5.0 13 4.8 1.5 3.3 1.7 5.29 229
2 HAH 4.8 4.1 M.A. M.A, 5.4 5.0 5.9 5.8 .52 7.53
3 |Aded 4.8 3.7 45 4.0 4.6 4.0 46 a4 4.63 4.94
4 Flﬁ‘{{ 6.1 6.4 5.8 6.0 5.9 6.6 6.4 7.5 .53 8.22
5 BaRA | N N.A. 49 1.9 5.2 45 5.7 5.3 6.19 £.33
] ATS 7.3 13 6.7 1.7 6.0 2.1 4.9 2.6 5.78 176
7 ﬁ'ﬂj‘.’l’ 6.6 6.1 71 6.6 7.0 7.0 7.2 1.7 7.59 .72
8 |AfFsw| 34 3.0 47 23 43 3.1 5.6 3.9 228 | 4%

Source :- |, Registrar General and Census Commissioner of India, 2006
*Il. Computed by author
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YT vd T g SHE&T Pl QDI
ECIN]

[

YR U HY T < & TAT T QT
foeTs e B W AR axcdl 2| o e
5 I 98 STRIRAT © 1 TRIEd W Har SRl
2| UTRIEe & H ST &1 fAaRer SR T
ST 21 1971 B SEIVET & IFAR A 3feDh
YRAOT g ST ARTels ¥ 7.3 Hfawrd off g9e
gear YR e AR # e 6.6 Ui 9 6.1
gfererd off | 1981 ¥ SR 2011 Tb ™ IfD
YTAOT gog STIHRAT B i STR—Yd B 197 YR
H g1 Bl Y | ToaeETq 1981 #H 6.7 Tfcrerd 9 1991 H
6.0 TSI g & AT ARTTelS, 3R 2001 # AOTGR H

6.4 ITCrerd Ud 2011 H Rfdepd H 7.28 URIerd @1 gl
3P @1 T | S PR TRIY g STI6EAT B
faeRor & o fawear urll STl € | 1971 Ha AfdD
g SITAET AR # 6.4 Ufed W& 39D 918 B
1981 34 2011 T & au1 d Ig FQRT # Uy Y |
IR & b FB I9Al W TRIIGOT TG
SiEIRTTRROT T J¥Ta <wE= Bl e &, Sii— YRy,
AR, 39, WETed d iR § TR 9§
FRE APMYR 1971 F & TR g S|
AP B 2 AT 2011 H UM Td TR gg
ST H e SR 3T WD ghg A Bl STaT
qTIT ST € |

i - 05, -0E o=l f ww FeEem & anie gy A gz OeY vd afen FeTEm W 9, 1971 - 201
& = a7 1971 1981 1351 2001 2011*
i X9 | Afger | GY_| Afgar | ¥ | Afger | w9 | Afger | w9 | #Afger
1 |HEITaE 98y [aHT| 48 5.0 5.1 49 49 4.6 5.3 52 | 536 | 5.23
JadE| 1.0 1.7 1.2 15 1.6 15 1.7 1.7 238 230
2 |wEH AT 5.2 43 | NA | NA | 58 5.0 5.8 59 | 647 | 658
| 4.0 47 | NA | NaA | S50 5.0 5.7 53 | 756 | 752
3 |Afog aEfor| 61 6.0 59 5.7 5.3 5.6 6.5 64 | 655 | €50
qi| s6 | 71 | 56 | 64 | 67 | 64 | 73 | 78 | 798 | 845
4 |AHET | 52 44 49 41 5.1 41 47 45 | 452 | Aam
| 3.6 39 3.9 41 3.9 41 41 47 | 439 | 549
s |Fa AT na | Na | 47 | 50 | s2 [ s2 | s7 | s0 | 623 | 61
| NA | NaA | 34 4.4 44 4.7 5.1 55 | 615 | 650
6§ |AATeS FAT| 7.9 B.6 7.1 5.3 6.7 5.3 5.3 46 | 595 | s5.60
H'Jﬂ.‘m 1.2 1.7 1.7 1.7 2.3 1.7 29 2.3 3.90 3.60
7 [P AT 70 6.3 7.3 5.9 7.0 7.0 6.8 76 | 730 | 7.8
| 61 5.2 6.2 7.1 6.3 7.6 7.1 E4 | B#M | 8.2
s |AfawA AT 34 | 33 | 48 | 46 | 52 | 43 | 59 | 51 | 763 | 689
qod| 30 | 30 | 28 | 31 | 31 | 30 | 39 | 39 | 498 | 486
Source - |, Registrar General & Census Commissioner of India, 2006.
*II. Computed by author.
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JTHIOT 9 Y¥N U4 Afedll S9N B QDI
gy

TR gg Yoy U4 Afedll ST Bl qeHR Ygha
TRI P 3R 1P 6T & IS B

IRA o faeraeiia qer # fomrgura o

PHROT fTIUTT H fr=7ar < &1 el & e

=TT fofiT b YA & SR A Sl & difd

PBIROT TRI H ARG BT &I GIUI B ST

oY U 370 URAR BT ITHI0T T[ET H BIS H TR
BI AR AR B T 3 Td I=a e & Bq
IHAN P © | AT $781 Tedl B PRI eI &
H T 9B U AT I STAAT H =TT S
BT A 81 1971 B TN & SFTAR JRA0T
goNI B SIAEIT ANTCS ¥ 7.9 Wi, R 7.0
yfcrerd ud AR # 6.1 Tfcrerd uRiY T &R Hew
o9 fafded # 34 ufded gt @1 g1 <9 |
YTAIOT ARSI BT ST SUTh Il 3 HHTT:
6.6 Hfaerd, 6.3 Ui 3R 6.0 Hfwrd <81 | 1981 H
UBY Ud AfSell SITHEIT 6T Soa Hfcrerd HgRr # 7.3
gfcrerd, ARt # 7.1 wfirerd va 1 fsiRe 4 4.7
AiTeTd goY 1 T ARG BT 4.1 AT HETed H
ITIT AT | 1991 H YO ST YR H 1981 B
g # 7.3 Ui ¥ "gedR 7.0 foerd I8 T
g fhe o wew e 9fg &1 su uvEq
ANTTee & w9 &R AfqR § 6.3 ufcerd &1 gfg
3ifepeT @1 AT | AfeeT g8 ST U aFl g
ST H AT 7.0 I Td 5.6 ferd aril W |
2001 ¥ FYRT B YBF ST 1991 BT 7.0 Tlrerd
{ gcIR 6.8 HfR €1 I8 T 981 AR B I8
TG eh] 65 UiARG B AT SR AR
ST AQRT Ud AR b1 HHEl: GGd] 7.6
TfceTd qeIT 6.4 TfcRra 81 AT | 2011 H Rafawd B
g ST 1971 DI 3.4 YA BT eIl H G
7.63 TfCTeTTl 81 Y 11 3 &5 DI AIgad gl T
12441 IR @I SN 8 $Hd U¥aq oW
ST BgRT # 7.30 wfcrerd ud AR H 655
wfcrerd sifehd gg SR Afget S BigRr # 7.88
mfcrerd, fafaws 4 e.89 wfcrerd e o/ # 658
Tifcrerd ifehd g8 | 39 UHR dTfeTahl 04 | W< & fh
U5y U9 Afgel & uierda fadwer § gig @ wgh
R BT A |
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31feres aTiY ST € | IR I8 SfcR faaraeia <uif 3
e eI fRAsRd <2l § &9 a1 981 & aRIER U
AT B | A wRA S famrreiia <o # oY 214
T H IR B F{E oAl # AR < oRi
TafRy Ul SN ® | 1971 B SIIVET B TR
TN gy S 6@ AN 9 YR 3§ Haer 1.2
ST g 6.1 UfTRI off ST 2011 H 9@ 3.90 Hfcrerd
TAT 8.34 HfTerd 81 AT IR I I=a gfg DI Mh
2| 999 P ghg STOUTA U<e H 1971 BT 1.0
TfcRId &1 e # 2011 H IgaR 2.38 HfcRrd & &
ury | fepeg RAfdrepe ¥ I gl A <ol &1 3T |

AR Hiee gg Sl W gferd
R, AN U B P AT 9§ SMEE gRv g9
SRAT W, B TS TG AT Bl UdIE B WY H
BIgHR, U 3Afeieh TRl Sl & W1ef &1 Wby gl
Td YT TFAT TR I STIRAT H 3fferes =T 41
< Bl e 2 1 1971 % QR 9 AR # Al 95
SRS BT IR 6.2 TG 7.1 AT ST 2011 H I&hR 0.
12 TfIEIT T 8.46 W B 7T 3IR Ig gl TH0T
ARl 9§ ST I SIT&T © | (ATfeTdh—05). $H®
IR wvmae g, ATt den fafdes
YTIOT AR g STRET SATeT 8 | 9 31 <ot H
i sraver Rl S 8 1 et e ® fh sy
& & W H i B gfg TRl S B |
s ve gsia
1. TR ST H TUDIY gieg [ Afdd T
I el & STafd gaa! garl ¥ RIg] Sawe
H 99 B gig Il Sl 2 |
2. Ry S 4 gig aad S | W B
TRl SR Slife 9fds & §ed 9 AFg
HEA B © | Rifddd S 50 9 I8 gfg
FHD < P A 2 |
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3. 9§ SFEAl H gt AMRI SEwr qer Rig]
ST ¥ Y 31 arRft oIl ® | aE gfeq 45
wfcrerd & iR 300 Hfcerd | A a1fSre sifhd
BT |

4. ADHA STAARIT H F Je& SRIRAT P DY
3fer # fReoR gfes e Rig] saen # iR
BT Q@ 3l fear g | (arferer . 03 )

5. BB AR Sib— J[UTEA Ja¥l, ANTAS 3R
fafdrd BT BISHR 2011 # Y AT B TR
SR 2 |

6. OTH, HATEI U4 QRT H 2011 BT ST &
TR UTHIOT geg JouT Bl STUET ATHIVT Jes
AIZSATSAT BT AfTerd 31 & $a felraT 3Ry,
ASTIRE, Hemerd, ¥ e AR § TRy geg
AfgeTall &1 ufcrerd TR ge goul | SATaT
qTIT ST 2 |

7. 2011 BT STRIVET & FFAR FYRT, APYR q2r
A H YT geg Yoy I TR Jea Yoy &l
arferamar arelY et # |

8. ALY &3 D geg SIIRIRAT Pl S U
2001 @ 92 UfAPd ¥ dgd} 2011 H 11.0
gfcreTd 81 AT Al S I A ges SeEwn H§
JorNT BIdT X8 dT 2021 # 15.5 UfA9rd T 2026
# 18.8 U BT ST | 37 S99 W< BIdT &
fe aciHT=T BT JaT WIRA HA: e AR Bl AR
AR BT fe@ RET 2 |

JERTIRAT AT SHIa- BT I8 HHHT BTt
BT & O S U €1 URIR H € 91, gaT
I & BT FTER TAT SHEATIT oIl FHRITSAT BT
HHAT TSl & |1 1 Silae & g9 USId UR 98 9l
TRy AR ARIY ST o ol & T 9% 1:
3 Bl I8 Ul & | IR | URART 7 370+
Tl | Aifaparard] f[eRERT qoIr gy Skl
qr DI S fedr a3 qddR 3T

SITTRIet], JredTed Tl &l U801 Ud Udhel URAR
DI AIAT ST TAI3T BT YRR D T
T[HEIST BT arar e fhar R o & aRar &
| 31D Al O BT bl vl fear | s
BIROT 3T o7 AT BT Sifa+ STGReT | foRT gamm
€| R WHR & gRT 9gd Al AISHG gl &
BT & foy THI—a9a R fharfad & 78 ® |
T gof711 @ Siae H BTl UR g3 2 | ol
B 39 Hifddmardl g # U+ @I ff gRar &
UGl & AT AEG WUd R B
AMITTHAT S |

il & AbadT R I UG e
AR B BH IR b oIy W AT A8
e fea g o 9% anfdfe Agmdr ura
BIAT XM 3R 1T B UBTdhIad BT H1a=T § B4l
AN | B9 oIy I Wk R 9RaR Sfta+ ud
e &3 # wRimH MR g ST S geal @
TG U4 9o SFad FHF A AHIRId a1d A
BT A AR | TROR BT 9D SfAd S I+
P H XGPR YA 3B AR SUTel
BRI ARy 3R 3 # I& dwer Sfua gnm &
IRAR & a1 AT DI JI1f & ([IHRId Sfhed o1
A o[ 98 BN 9 b S URAR &1 9rer
NFHEIAT |
doH gl
1. S "1, TE S, 2013, SEERAT TE, U9

[T 218.

2. Census Of India, 2001, Age Series-| & Registrar

General and Census Commissioner of India,
2006.

3. Census of India, 2011, C-13 Single Year Age
Returns By Residence and Sex.

4. Subaiya, Lekha, Prasad, Dhananjay, W.,
Demographics of Population, Ageing In India,
Page —26.
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