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ASSESSING THE RELATIONSHIP OF THE INEQUALITY IN HOUSE
OWNERSHIP OF HEADED HOUSEHOLDS AND LITERACY OF RURAL INDIA:
A CASE STUDY OF PURULIYA DISTRICT, WEST BENGAL

Riti Deshmukh, Sabina Bano and Sakshi

ABSTRACT

Persistent socio-economic struggles over several decades have marked the enduring dilemma of women in rural
Indian society. A significant contributing factor to the challenging living conditions faced by rural women is the deep-rooted
gender inequality prevalent in various socio-economic spheres, prolonged by a structured patriarchy. In the specific context of
house ownership of headed households and literacy in the Puruliya district of West Bengal, an alarming trend emerges when
comparing the ownership of houses by female-headed households and female literacy to their male counterparts. Through the
Gini Coefficient Index, it has been found that inequality in house ownership between male and female-headed households is at
38%, reflecting a substantial inequality. The gender gap in literacy by the Sopher Index is at 44%, indicating vast disparity. The
study also explores the relation between house ownership inequality and gender-based literacy distinctions, with a correlation
index of 0.54, highlighting the need for targeted interventions.

Introduction and cultural background have an impact on the
present scenario of literacy and property
ownership, (Bishin and Cherif, 2017; Yasun,2018).
Apart from that ownership of property like a house,

Literacy is the cornerstone of all kinds of
awareness in socio-economic developmental
facets and intricately promotes understanding of oo o
human rights (Bishin and Cherif, 2017; Yasun,  S€rves as a symbolic indicator for determining
2018). While, the Human Development Index, prosperlty, fostgrlng financial growt.h, and
Sustainable Development Goal, and Global commanding social esteem (Forrest & Hirayama,

Gender Gap Index universally asserted that literacy 2018). But glopally a substantial portion of the
serves as a conduit from the realm of drawback to female population owned very few property and
the progress of human development to achieve the inadequate resources, despite constituting half of

goal of gender parity (Sakshi & Bano, 2023). In the the total population due to the presence of grounq—
context of societal empowerment, literacy is rooted patriarchy (Doss, et al., 2014; Kameri—

positively correlated  with awareness towards Mbote, 2005). Even though literacy is also a basic

possession of property ownership, especially right and a symbol of prosperity, women are

sheds light on economic development. Previous deprived of their fundamental requirements
research has also shown that various socio— because of gender discrimination. India is home of

demographic factors like age, gender, ethnicity, 272'9 milli9n iIIitgrate p.eople(about 53 per cent)
and is distributed in the five states of Uttar Pradesh,
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Bihar, Andhra Pradesh, Rajasthan, and West
Bengal (Sakshi & Bano, 2023). In the state of West
Bengal, the Puruliya district pronounced as a
backward district of West Bengal, literacy is evident
in the context of discrimination where female
literacy stands at 48.06%, contrasting with male
literacy at 76.83%, thus vyielding a gender
differential percentage 0f 28.77%. Additionally, the
prevailing percentage of inequality in house
ownership for both female, and male-headed
households of Puruliya is 37%, more pronounced
in the rural areas (Deshmukh & Bano, 2023).
Empirical evidence signifies that in Puruliya, the
Gender Development Index stands at 0.40, as per
the West Bengal Human Development Report
2004, which indicates a significant gap in house
ownership of headed households as well as literacy
on this Gender Development Index, as highlighted
by Ghosh (2004). So, in this context, with the above,
the present study intends to assess the status of
inequality in house ownership of female and male—
headed households and gender disparity in
literacy, and the relationship between the inequality
in house ownership and disparity in literacy in the
rural area of the Puruliya district.

The Study Area

The Puruliya district is positioned within the
geographical coordinates ranging from 22°42'35" to
23°42'0" north latitude and 85° 49'25" to 86° 54'37"
east longitude which lies in the extreme western
portion of West Bengal state. It shares its eastern
boundaries with west Midnapore and Bankura, while
its northern borders are bounded by Burdwan in
West Bengal and Dhanbad in Jharkhand. Bokaro,
Hazaribagh, Ranchi, West Singbhum, and East
Singbhum districts of Jharkhand bordered Puruliya
in the north-west, west, and south-west directions
respectively (District Census Handbook, 2011;
Government of West Bengal, 1985). In fact, the
Puruliya district was established as an independent
district of West Bengal in 1956 under the States
Reorganization Act and the Bihar and West Bengal

Uttar Pradesh Geographical Journal Vol. 29, 2024

(Transfer of Territories) Act. Notably, Puruliya holds
significant status due to its geographical setting
which channelizes the tropical monsoon currents
from the Bay of Bengal to the subtropical regions of
north-west India (Government of West Bengal, 1985).
Itis a district of considerable national importance and
it serves as a crucial link between the industrial hubs
of West Bengal and the rural areas of Orissa,
Jharkhand, Madhya Pradesh, and Uttar Pradesh.
According to the 2011 census, the population of
Puruliya district stands at 29,30,115 individuals, with
25,56,801 residing in rural areas and 3,73,314 in
urban areas. As per the District Census Handbook in
2011, 87.26% of the population resides in rural
regions, while 12.74% in urban centers.

Objectives

The main objectives of the present study are:

> to analyze the spatial distribution of gender
inequality in the house ownership status of
female and male-headed households in the
rural area of Puruliya district.

»  to assess the status of the spatial pattern of
gender disparity in literacy in this district.

»  Tomeasure the correlation between the status
of gender inequality in house ownership and
gender disparity in Literacy at the districtlevel.

Database and Research Methodology

The present study is based on secondary
data from the Socio-economic Caste Census (SECC)
and District Census Handbook of 2011, in reference
to house ownership of female and male-eaded
households and gender disparity in literacy of the
rural Puruliya District. However, the paper focuses on
the relationship between the inequality in house
ownership of headed households (Gini coefficient)
and the gender disparity in literacy (Sopher index)
with a correlation coefficient. The Gini Coefficient is
well-suited for assessing the regional distribution of
economic inequality in terms of house ownership of
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female and male-headed households (Haye and
Zizler, 2019). On the other hand, the Sopher Index is
used to highlight disparities in literacy levels between
males and females. Both index ranges between 0 to
1, offering comprehensive measures of inequality
within their respective contexts (Sopher, 1974; Haye
and Zizler, 2019). Additionally, the Pearson
correlation coefficient function is utilized to
determine the relationship between literacy and
house ownership of headed households. Lastly, for
block-wise mapping and visual representation of the

data analysis, ArcGIS 10.8 and Microsoft Excel are
used.

Results and Discussion

1. Spatial Pattern of House Ownership of Female
And Male-Headed Households:

In general, the rural Puruliya district
demonstrates a diverse pattern of gender differential
in house ownership depicted in Table 01. From the
analysis, it is identified that among the blocks of

Table 01 : Rural Puruliya: Gender Differential in House Ownership of Headed Households

Blocks House Ownership of House Ownership of Male- | Gender Differential
Female-Headed Household Headed Household in House
(%) (%) Ownership
High Gender Differential

Jaipur 10.04 89.96 79.92
Para 10.61 89.38 78.77
Jhalda-II 11.04 88.96 77.92
Moderate Gender Differential

Barabazar 11.55 88.44 76.89
Balarampur 12.04 87.96 75.92
Puruliya-Il 12.05 87.94 75.89
Jhalda-I 12.12 87.88 75.76
Bundwan 12.17 87.83 75.66
Baghmundi 12.4 87.59 75.19
Purulia-I 12.43 87.57 75.14
Manbazar-II 12.51 87.48 74.97
Arsha 12.67 87.33 74.66
Puncha 12.72 87.28 74.56
Low Gender Differential

Raghunathpur-Ii 13.07 86.92 73.85
Manbazar-| 13.49 86.5 73.01
Hura 13.64 86.35 72.71
Raghunathpur-I 13.92 86.07 72.15
Santuri 14.07 85.92 71.85
Neturia 14.27 85.73 71.46
Kashipur 14.47 85.53 71.06
Overall Puruliya 12.51 87.49 74.98

Source : Socio-Economic Caste Census (SECC) of Puruliya District, 2011.

Uttar Pradesh Geographical Journal Vol. 29, 2024
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Puruliya district, Jaipur (10.04%), Para (10.61%) and
Jhalda# (11.04%) blocks record low percentages of
house ownership by female-headed households,
and consequently have high house ownership by
male-headed, with respective percentages of
89.96%, 89.38% and 88.96%.

Conversely, the blocks of Santuri, Neturia,

and Kashipur have the highest proportion of house
ownership of female-headed households,
accounting for more than 14%. Among rural areas in
the Puruliya district, 48.99% of women hold only
12.51% of house ownership responsibilities while
51.01% are males hold 87.49% of ownership of
houses of households.

100
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Inequality in House Ownership Of Female- Headed And
Male-Headed Householdsin Rural Puruliva District By
Lorenz Curve

——Seriesl
—&— Equality line
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Cumulative % of Rural Fopulation

60 80 100

Fig. 01

Further, the lorenz curve has been taken
into account to show the moderate towards higher
concentration of inequality in the context of rural
house ownership (Fig 01). Further, the Gini co—
efficients for house ownership have been computed
individually for each block within the Puruliya district.
Overall, the index of inequality in the Puruliya district
is 0.38, i.e. closer to 0.4, indicating a reasonable
house ownership gap with 38% inequality, where it
has been found that the Barabazar block records the
highest rate of inequality, i.e. 40%, has an index of

Uttar Pradesh Geographical Journal Vol. 29, 2024

(0.4) indicating a large percentage of the house
ownership gap. At the same time, Raghunathpur |
(0.35), Neturia (0.35),and Santuri (0.35) hold
comparatively low levels of inequality (35%). It is
apparent from the distribution map (Fig 02 and Table
02).

By using the Gini coefficient index the
author has identified the spatial distribution of house
ownership among female and male-headed
households. Three categories have been identified
based on the ownership pattern according to the
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disparity index.
a. High Inequality:0.39-0.40
b.  Moderate Inequality:0.37-0.38
c. Lowlnequality: 0.35-0.36

High Inequality: High inequality is evident in certain
blocks, notably Barabazar, ManbazarH, Jhalda,
Jaipur, and Para, which are among the twenty blocks
of backward districts of West Bengal. In these blocks,
there is a significant contrast in house ownership
rates between male and female-headed households,
suggesting a situation of pronounced discrimination
towards decision-making and empowerment.
Barabazar demonstrates the highest gender gap at
40%, followed closely by ManbazarH (39%), Jhalda—
Il (39%), Jaipur (39%), and Para (39%). These blocks
are geographically situated on the border of Odisha
and Jharkhand, where low awareness among rural
populations, the rural characteristics, and the
predominance of migration to the surroundings
urbanized area likely contribute to the observed
disparity in ownership favouring males over females.

Moderate Inequality: Ten blocks are displaying
moderate inequality in house ownership between
female and male-headed households. These blocks,
including Manbazar+, Bundwan, Arsha, Jhalda+
Baghmundi, Puruliya-, Raghunathpur-, Puruliya+
Puncha, and Balarampur, exhibit moderate levels of
disparity with ownership indices ranging from 0.37 to
0.38. Manbazar+, Bundwan, Arsha, Jhalda+,
Baghmundi, and Puruliya H stand out with the
highest recorded disparity rate of 38% among them.
The majority of this backward district's areas show
moderate levels of disparity, possibly attributed to
increasing awareness facilitated by literacy
initiatives, contributing to a gradual shift in status.

Low Inequality: Only five blocks within the districts
exhibit minimal gender inequality in house
ownership between female and male-headed
households. The area comprises the blocks of Hura,
Kashipur, Raghunathpur4, Neturia, and Santuri.

Geographically situated as the innermost blocks of
the district, they are located near progressive
districts like Burdwan, Bankura, and Medinipur. The
presence of educational infrastructure, awareness
status, and the influence of modernization may
contribute to this phenomenon.

2. Spatial Pattern of Gender Gap in Literacy Rate:
In India, women encounter extensive discrimination
across all societal strata, experiencing disparities in
social, economic, and political treatment compared
to men. Consequently, they significantly lag behind
men in various life spheres and developmental
dimensions. Literacy serves as a critical tool for
alleviating gender inequality across all facets of our
society (Katiyar, 2016).

In the Puruliya district, the literacy rate of the
rural population is 62.7%, with females at 48.1% and
males at 76.8%. Comparatively, in rural West Bengal,
female literacy stands at 65.5% and male literacy at
78.4%, yielding an overall literacy rate of 72.1%. This
under scores a contrasting scenario in the
discriminatory pattern of female literacy rates within
the Puruliya district as opposed to the state's arena.
By using the Sopher Index authors have identified
that within the Puruliya district, literacy rates vary
among different blocks. However, based on the
malefemale literacy pattern disparity index has been
categorized into three stages:

a. Highdisparity:>0.46
b. Moderate disparity:0.41-0.45
c. Lowdisparity: <0.40

High Disparity : The blocks revealing high gender
disparity in literacy include JhaldaH, Arsha,
Baghmundi, Jaipur, Balarampur, and para (Fig03).
These six blocks collectively cover approximately
30% of the district's area. Jhalda reports the highest
disparity at 0.64% while the differential percentage in
male and female literacy rates is 64%, highlighting
the alarming situation of literacy within this block.

Uttar Pradesh Geographical Journal Vol. 29, 2024
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Table 02 : Rural Puruliya: Gini Co-efficient Index to Measure Gender Inequality in House Ownership
of Headed Households

Blocks Gender House Ownership of Population Cumulative | Cumulative | Fraction of Score Sum Gini-
headed households Population population Co-efficient
House
for house Index
(%) Ownership
Ownership
No Fraction No Fraction (%) is higher

High Inequality

Barabazar Female 3,755 0.115 80,350 0.49 49.44 11.56 0.505 0.16 0.6 0.40
Male 28,740 0.881 82,158 0.51 100 100 0 0.44

Manbazar-I! Female 2,642 0.12 48,221 0.5 49.63 12.51 0.503 0.18 | 0.1 0.39
Male 18,474 0.88 48,943 0.5 100 100 0 0.43

Jhalda-Il Female 3,098 0.11 66,673 0.49 49.09 11.04 0.509 0.16 | 061 0.39
Male 24,958 0.89 69,141 0.51 100 100 0 0.45

Jaipur Female 2,467 0.1 59,457 0.48 48.3 10.04 0.52 0.152 | 0.61 0.39
Male 22,098 0.9 63,633 0.52 100 100 0 0.46

Para Female 3,868 0.11 81,574 0.49 48.56 10.61 0.51 0.165 | 0.61 0.39
Male 32,588 0.89 86,423 0.51 100 100 0 0.45

Moderate Inequality

Manbazar-I Female 4,662 0.13 71,378 0.49 49.38 135 0.506 019 | 0.62 0.38
Male 29,872 0.87 73,172 0.51 100 100 0 043

Bundwan Female 2,505 0.12 44,250 0.5 49.75 12.17 0.502 018 | 062 0.38
Male 18,085 0.88 44,686 0.5 100 100 0 0.44

Arsha Female 3,709 0.13 76,338 0.49 49.33 12.67 0.506 018 | 0.62 0.38
Male 25,560 0.87 78,398 0.51 100 100 0 0.44

Jhalda-1 Female 2,915 0.12 62,512 0.49 48.93 12.12 0.51 018 | 0.62 0.38
Male 21,130 0.88 65,247 0.51 100 100 0 0.44

Uttar Pradesh Geographical Journal Vol. 29, 2024
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Baghmundi Female 3,394 0.12 66,059 0.49 48.72 12.4 0.51 0.18 0.62 0.38
Male 23,971 0.88 69,520 0.51 100 100 0 0.44

Puruliya-II Female 4,074 0.12 77,370 0.49 49.01 12.05 0.509 0.18 0.62 0.38
Male 29,734 0.88 80,492 0.51 100 100 0 0.448

Raghunathpur-Il | Female 2,715 0.13 52,364 0.49 48.56 13.08 0.514 0.19 0.63 0.37
Male 18,042 0.87 55,463 0.51 100 100 0 0.44

Puruliya-1 Female 3,457 0.12 70,621 0.49 48.54 12.43 0.514 0.18 | 0.63 037
Male 24,361 0.88 74,873 0.51 100 100 0 0.45

Puncha Female 3,502 0.13 61,179 0.49 49.4 12.72 0.506 019 | 063 037
Male 24,037 0.87 62,676 0.51 100 100 0 0.44

Balarampur Female 3,159 0.12 55,205 0.49 48.63 12.04 0.51 0.18 | 0.63 037
Male 23,079 0.88 58,314 0.51 100 100 0 0.45

Low Inequality

Hura Female 3,929 0.14 70,708 0.49 49.25 13.64 0.507 0.2 | 064 0.36
Male 24,866 0.86 72,867 0.51 100 100 0 0.44

Kashipur Female 5,355 0.14 85,587 0.49 49.1 14.47 0.509 0.211 | 0.64 0.36
Male 31,653 0.86 88,738 0.51 100 100 0 0.43

Raghunathpur-l | Female 3,234 0.14 46,726 0.48 48.43 13.92 0.51 021 | 065 0.35
Male 19,991 0.86 49,762 0.52 100 100 0 0.44

Neturia Female 2,613 0.14 40,430 0.49 48.63 14.26 0.51 021 | 065 0.35
Male 15,707 0.86 42,707 0.51 100 100 0 0.44

Santuri Female 2,108 0.14 35,591 0.49 49.03 14.08 0.509 021 | 0.65 0.35
Male 12,865 0.86 36,995 0.51 100 100 0 0.44

Overall Female 67,161 0.13 12,52,593 0.49 48.99 12.51 0.51 0.18 0.62 0.38

Puruliya Male 46,9811 0.87 13,04,208 0.51 100.00 100.00 0.00 0.44

Source: Computed by Authors

Uttar Pradesh Geographical Journal Vol. 29, 2024
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Table 03 : Assessing the Disparity In Literacy Between Males and Females In Rural Puruliya

Blocks Literate Literate A=log (X2/X1) | B=log {(100-X1)/(100-X2)} Sopher = A+B
Number Number of
of Females (X1)
Males (X2)

High Disparity
Jhalda-Il 41,767 19,941 0.32 0.32 0.64
Arsha 45,876 24,537 0.27 0.27 0.54
Jaipur 38,314 20,837 0.26 0.26 0.53
Baghmundi 42,019 22,920 0.26 0.26 0.53
Balarampur 35,635 19,593 0.26 0.26 0.52
Para 59,052 34,603 0.23 0.23 0.46
Moderate Disparity
Barabazar 54,415 32,671 0.22 0.22 0.44
Purulia-| 49,969 30,248 0.22 0.22 0.44
Manbazar-| 48,974 29,732 0.22 0.22 0.43
Manbazar-Il 31,997 19,428 0.22 0.22 0.43
Raghunathpur-Il 38,563 23,559 0.21 0.21 0.43
Neturia 27,985 17,162 0.21 0.21 0.42
Purulia-Il 52,711 32,535 0.21 0.21 0.42
Jhalda-| 44,795 27,828 0.21 0.21 0.41
Raghunathpur-| 33,129 20,675 0.20 0.20 0.41
Low Disparity
Bundwan 28,658 18,021 0.20 0.20 0.40
Santuri 24,963 16,270 0.19 0.19 0.37
Hura 51,971 34,096 0.18 0.18 0.37
Puncha 44,267 29,219 0.18 0.18 0.36
Kashipur 63,560 42,365 0.18 0.18 0.35

Overall Puruliya | 8,58,620 5,16,240 0.22 0.22 0.44

Source: Computed by Authors

Most of these blocks are situated along the
border zones of the states. Furthermore, the blocks
fall into the category of high disparity, the index value
indicates some clues that these blocks are suffering
due to low awareness, economic sluggishness, and
inadequate educationalinfrastructure.

Moderate Disparity : Nine blocks fall within this
category (Table03). These blocks include Barabazar
(0.44), Purulia+(0.44), Manbazar+ (0.43),Manbazar—
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Il (0.43), RaghunathpurH (0.43), Purulia (0.42),
Neturia (0.42), Jhalda+ (0.41), and Raghunathpur+
(0.41). Most of these areas are situated in the
northern and south-eentral parts of the district.
Analysis of the Sopher index reveals Barabazar and
Puruliya+ as having the highest disparity and
Raghunathpur+ and Jhalda+ as the lowest, with a
44% and 41% gap in literacy rates between males
and females, respectively. This underscores the vast
diversity prevailing within this category.
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Low Disparity : Five blocks record comparatively
low disparity in literacy rates: Bundwan, Santuri,
Hura, Puncha, and Kashipur all measuring below
40%. These blocks constitute the area with the lowest
disparity, situated close to the innermost part of the
state. Economic growth, the impact of modernization
from neighboring districts, and prevailing awareness
programmes through educational infrastructural
support also play a significant role in shaping the
current situation of literacy in this region.

3. Correlation Between Gender Differences In
Literacy and Gender Inequality In House
Ownership Among Female and Male-Headed
Households : Currently, the correlation between
gender disparity in literacy by Sopher and gender
inequality index in house ownership has been
calculated using a correlation coefficient. The
coefficient value of 0.54 signifies a moderately
positive correlation. This suggests that literacy has a
positive influence on the existing state of inequality in
house ownership.

The present study focussed on the
relationship between the gender disparity in literacy
and inequality in house ownership among female
and male-headed households. Consequently, our
investigation reveals a significant gender disparity in
literacy within the under developed rural Purulia
district, with women's literacy at 48.06% and male
literacy at 76.83%, resulting in a gender differential
percentage of 28.77%, revealing a substantial
disparity. A similar study has found that the gender
gap in the literacy rate is highest in rural areas and,
the mostimportant factis that literacy among females
is unfavorable in all cases (Katiyar, 2016).
Additionally, A study centered on West Bengal
highlights the minimal efforts undertaken to foster
genuine gender equality or eliminate obstacles
hindering women from accessing public amenities
provided by the state. The allocation of funds for
education has failed to address the specific
requirements of girls (Banerjee and Roy, 2004).

However, Various national policy
frameworks oriented towards women emphasize
prioritizing women's education by providing
specialized support services, setting time-bound
targets, and effectively monitoring goals. Additionally,
significant emphasis is placed on increasing women's
participation in diverse economic activities at various
levels. Conversely, in the present study, there exists a
reasonable gap of 38% in property ownership
percentage, indicating notable inequality in this
economic aspect. Additionally, our study indicates a
moderate positive correlation (r = +0.54) between
gender disparity in literacy and gender inequality in
house ownership among household heads. The
findings suggest that prioritizing women's education
in the Purulia district is crucial, achievable through
governmental initiatives and cultural programmes, to
enhance literacy levels blocks-wide. Atthe same time,
mandating female participation in property ownership
could enhance progress toward the economic
development of their life. However, disparities in
literacy across various blocks impact women's
participatory rights in other aspects of their lives. In
the same arena, another study reveals a positive
association between literacy and household
decision-making, active economic participation, and
engagement in various activities (Sakshi & Bano,
2023). Thus, our study highlights the importance of
improving educational infrastructure at the grassroots
level in villages and promoting cultural programmes
to address regional disparities and enhance the
district's overall status as well as awareness of their
living rights with a special proxy on house ownership.

Conclusion

Both literacy and ownership of property with
special reference to the headship of households are
fundamental human rights for both genders. The
result reveals that the northern and north-eastern
regions have a comparatively higher percentage of
house ownership of female-headed households than
the south and south-western parts of the Puruliya

Uttar Pradesh Geographical Journal Vol. 29, 2024



Q14 Q

district. Similarly, the level of gender disparity in
literacy is notably greater in the southern and south
western regions compared to the northern and north
eastern regions. However, in rural Indian society,
gender inequality, rooted in structural patriarchy, is
the primary driver behind disparities in property
ownership and literacy. Literacy serves as a bridge
from underdeveloped to developed, positively
correlated with awareness regarding property
ownership. By increasing female literacy levels
regarding ownership rights, women's empowerment
as well as gender parity goals can be achieved.
Government initiatives at the grassroots level for
women's education, including extracurricular
programmes for awareness, and registration of
female titles in property can enhance the overall
status of women in the district in terms of literacy and
equality in the context of house ownership with
household headship.
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EFFECTS OF EDUCATION ON UTILISATION OF HEALTH CARE
FACILITIES IN RURAL SITAPUR DISTRICT

Ram Singh, Murari Lal Meena, Sumedha Sachan and Mukesh Kumar Meena

ABSTRACT

Health of an individual depends upon his lifestyle and availability and utilisation of health care facilities. Both
awareness and utilisation of health care facilities are affected by education because utilisation of health care facilities is
affected by many factors and these factors are affected by education. This study is based on primary data, collected through
household survey. With increasing education levels, use of allopathy is decreasing and use of AYUSH (with allopathy) is
increasing. Preference to government as well as private health centres for first treatment increases with increasing levels of
education while preference to quacks is decreasing. Major causes of non-satisfaction from CHCs and PHCs are unavailability
of all medicines, absentee of doctors, schedule of health centres and distance. Therefore, for improvement in utilisation of
available health care facilities in the study area, improvement in education and literacy is needed with propaganda of available

health care services and presence of available medical staff.

Introduction

Health is an important component of social
well-being. It depends upon one's lifestyle and
availability and utilisation of health care facilities. The
government established rural health centres i.e.
CHCs, PHCs and sub-eentres to provide health care
to the rural masses. With these rural health centres,
AYUSH health centres and private practitioners are
alsoworkinginrural areas. These rural health centres
do not have all the health care services prescribed as
per the Indian Public Health Standards (IPHS) norms
but have many health services to care the people in
some extent. People have to aware about the existing
health services because only after the awareness of
availability of different services, they may go to the
centres to get the services. Actually, utilisation of
health care facilities is a complex phenomenon of

availability of health care facilities, awareness about
available health care services, accessibility to health
care facilities, perception and decision making of
individual for the utilisation of health care facilities.

Education is essential for all round
development of every individual. It is essential for the
socio-eultural advancement and economic
transformation as well as to improve the quality of life
and standard of living in any region. Education
increases awareness which further affects utilisation
of health care facilities positively. Rajeshwari (1996)
find that education of the head of the family emerged
as an important factor which has positive effect on
women's health care in preventive and curative care
in PHC and nonPHC villages. Panicker and Jerusha
(2019) concluded that elderly people having
education beyond primary school level and
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belonging to upper socio-economic status had
significant association with better health care
utilisation. Sachan and Mishra (2022) analysed that
the usage of quacks services decreases with
increasing levels of education. 59.5 per cent illiterate
and 58.6 per cent primary educated respondents
sought first treatment from quacks, compared to
higher educated respondents (51.1 per cent).
Respondents having higher education more utilise
private health care facilities. Thus, education
influences fertility, mortality, morbidity, awareness
and utilisation of health care facilities, etc.

In our country, 69 per cent population is
rural. Yet, level of education and literacy remains
lower in rural areas than urban areas. Availability of
health care facilities is also poor in rural areas. Yadav
and Chaudhary (2012) have revealed that the
average number of health institutions is 3.07 per lakh
population which accounts for 4.70 in urban areas
while only 2.59 in rural areas. District Sitapur is a rural
district, having 88.16 per cent rural population in
2011. In the same year, literacy rate in Sitapur district
is 61.12 (District Census Handbook, 2011). Keeping
in view these observations, study, effects of
education on utilisation of health care facilities in rural
areas of Sitapur district is significant.

Objectives
Objectives of this study are—

e To analyse utilisation of health care facilities in
the study area.

e To analyse effects of education on utilisation of
health care facilities.

e Tosuggestsome remedial measure's to improve
utilisation of health care facilities.

The Study Area

District Sitapur is a part of Lucknow division.
It has a distance about 89 km from Lucknow,
headquarters of the division and capital of the state. It
is situated on Lucknow-BPelhi National Highway No.
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30. ltis a part of the Ghaghra-Gomati doab whichis a
sub-part of the Ganga plain.

The district lies between 27°6' N to 27°54' N
latitude and 80°18' E to 80°24' E Longitudes. It covers
an area of 5,743 km’. River Ghaghra separates
district Bahraich from Sitapur district in the east. The
river Gomti makes the boundary from west to south
of Sitapur and Hardoi districts. 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 Research Methodology

Present study is confined to the analysis of
effects of education on utilisation of health care
facilities for the rural areas only. Present study is
based on primary data which have been collected
through the household survey. The perception study
of 380 respondents has been conducted on the basis
of stratified random sampling. On the basis of
education, 35.79 per cent respondents are illiterate,
43.42 per cent have primary school education, 8.42
per cent secondary school education, higher
education (11.32 per cent) and professional
education (1.05 per cent). All the information and
collected data have been tabulated, calculated and
analysed through SPSS.

Results and Discussion
Preferred Medicine Systems

In India, there are many medicine systems
in usage i.e., allopathic, ayurvedic, unani,
homeopathic and other traditionally used. AYUSH
medicine system denotes to ayurveda, yoga and
naturopathy, unani, siddha and homeopathy. To
know the popularity and magnitude of different
medicine systems, respondents have been asked
about the use of medicine systems in last one year.
Table 01 indicates the preference for medicine
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Table 01 : Preferred Medicine Systems in Last One Year (in Per cent), 2019

Levels of AYUSH & Allopathic &
Education Allopathic Allopathic AYUSH Jhad-funk Total
Illiterate 97.06 02.21 - 0.74 136
Primary 81.21 16.36 - 242 165
Secondary 78.13 18.75 - 3.13 32
Higher 55.81 41.86 2.33 - 43
Professional 50.00 50.00 - - 4
Total 83.42 14.74 0.26 1.32 380

Source: Field Investigation Survey, May-June and October, 2019

systems which are prevalent in Sitapur district.
Allopathy is the most prevalent medicine system
which is used by 83.42 per cent respondents. Only
0.26 per cent respondents have not been used this
medicine system in any way, but rest of the
respondents used with other medicine systems. Only
AYUSH system of medicines is used by only one
(0.26 per cent) respondent but 14.74 per cent
respondents used this medicine system with
allopathic system of medicines.

Education plays a prominent role in the use
of medicine systems. With increasing education
levels from illiterate to higher and professional, use of
allopathy is decreasing from 97.06 per cent to 50.00
per cent respondents and use of AYUSH with
allopathy is increasing from 2.21 per cent to 50.00
per cent respondents because literacy increases the
awareness and mobility among people. It is
noteworthy that the availability of AYUSH health care
facilities is less as compared to allopathy. Therefore,
people have to travel long distances to avail AYUSH
health services. Only AYUSH is used by only one
respondent having higher education. Jhadfunk with
allopathy is used by illiterate and low literate people.

Preference to the Place for First Treatment
The government established CHCs, PHCs,

sub-eentres and AYUSH health centres to provide
health care to the rural masses. With these
government health centres, private practitioners are
also working in rural areas. Due to the lack of proper
awareness, less accessibility, shortage of public
health facilities and poverty, people also approach to
quacks and medical stores for first treatment. To
know the satisfaction, popularity and magnitude of
different health care facilities, respondents have
been asked about the place of first treatment and
their views are given in table 02. The table represents
that quacks are most prevalent in overall (69.74 per
cent) and among different education levels except
higher education level. CHCs, PHCs and AYUSH
dispensaries are preferred by 13.42 per cent
respondents which are far from quacks. District
hospital is visited by 1.58 per cent respondents only.

Table 02 also reveals variations among
different education levels regarding preference to the
place for first treatment. Education has an important
relationship with utilisation of health care facilities.
Use of quacks is decreasing from 78.68 to 25.58 per
cent while use of CHCs, PHCs and AYUSH
dispensaries isincreasing from 8.82to 30.23 per cent
with increase in levels of education from illiterate to
higher education because education increases

Uttar Pradesh Geographical Journal Vol. 29, 2024
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Table 02 : Place for First Treatment (in Per cent), 2019

CHC/PHC/ Private
Levels of District AYUSH Hospitals/ | Medical
Education Hospital Hospitals Clinics Stores Quacks | Total
Illiterate 0.74 8.82 4.41 7.35 78.68 136
Primary 0.61 12.73 6.06 6.06 74.55 165
Secondary - 15.63 12.50 6.25 65.63 32
Higher 6.98 30.23 25.58 11.63 25.58 43
Professional 25.00 - - - 75.00 4
Total 1.58 13.42 8.16 7.11 69.74 380

Source: Field Investigation Survey, May-June and October, 2019

Table 03 : Reasons for Non-satisfaction From CHCs and PHCs (in Per cent), 2019

wn
AE -
3 S5 8 < ; b
@ 20 2 = g 2T
£t |z2z | B |SE ESE §
Levels of ] S = e O ODaesx=|2 3 =
Education 22 |58 S <2 553 T £ e
— <A &=z = |ZE gzRaaan| A =) =
Illiterate 80.88 | 69.12| 30.88 | 29.41 | 18.38 13.97 | 8.82 | 14.71 | 136
Primary 80.00 64.85| 49.09| 39.39 | 16.97 18.79 | 8.48 | 15.15| 165
Secondary 78.13 62.50 | 46.88 | 21.88 | 15.63 12.50 | 3.13 | 15.63 32
Higher 67.44 | 62.79| 48.84| 25.58 9.30 4.65 - 25.58 43
Professional 25.00 25.00 | 50.00 | 75.00 - - - 125.00 4
Total 78.16 65.53 | 42.37| 33.16 | 16.32 14.74 | 7.11 | 16.32 | 380

Source: Field Investigation Survey, May-June and October, 2019

awareness about the treatment. Use of private
hospitals and clinics is also increasing from 4.41 to
25.58 per cent with increase in the levels of education
from illiterate to higher education because education
increases awareness and income. Education of
respondents having professional education is
related to ITI, polytechnic, etc. who have relatively
less awareness.
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Reasons for Low Preference to CHCs and PHCs

Preference to CHCs, PHCs and AYUSH
dispensaries for first treatment only by 13.42 per cent
respondents (table 02) shows low preference to
CHCs and PHCs also. Preference to CHCs and PHCs
is low due to non-satisfaction of respondents from
different aspects of these rural health care facilities.
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We should know the causes for this non-satisfaction
so that suggestions can be given to improve the
preference and utilisation of available health care
services. Reasons of non-satisfaction from CHCs
and PHCs are given in table 03. The table represents
that highest proportion of respondents is unsatisfied
because the all medicines are not available (78.16
per cent) followed by the absentee of doctors (65.53
per cent) during duty hours, in overall and among
different education levels except professional
education. The bribe (7.11 per cent) is the cause of
non-satisfaction for lowest proportion of respondents
in overall and among different education levels.

Table 03 depicts variation in the causes for
non-satisfaction from CHCs and PHCs among
different education levels also. Proportion of
respondents, unsatisfied due to the bribe and the
lack of proper treatment is decreasing and
unsatisfied due to the unavailability of medicines and
the absenteeism of doctors widely decreasing with
increasing levels of education because education
affects socio-economic status and awareness of
people. Some people of higher socio-economic
status go to the centre even after the calling on phone
to medical or paramedical staff that at which time
they will be present at the health centre. People have
higher socio-economic status do not mind for
availability of free medicines. Absentee of Doctors
bothers respondents of all the education levels.

Conclusion and Suggestions

Health is a fundamental right and the state
has responsibility to provide good health care
servicesto all its citizens. llliterates and poor are most
affected groups of the society due to the number of
factors. Major problems in utilisation of health care
facilities are shortage of health care facilities and
health care services (especially AYUSH health care
services), absenteeism of the staff, unavailability of
medicines and equipment. Utilisation of available
health care services is affected by improper
behaviour by medical and paramedical staff,

corruption in health system, literacy, lack of
knowledge about their own health and health care
services and poor socio-economic conditions. Some
of these problems are from the side of beneficiaries
while most of the lacunas are from the side of
availability and providers. In the same study area,
Singh (2022) find a trend of gradual decrease in
health care facilities i.e. CHCs, PHCs, sub-<entres
and doctors, from 2011 to 2019. These factors stand
in the way of improvement of health of people,
especially illiterates, poor, women and marginalised
groups.

Thus, to improve health of people proper
availability of health care facilities and improvement
in services is necessary, and to utilise these services
improvement in socio-economic conditions,
especially education is significant. Education is the
major measure to improve health of people because
it increases awareness about their own health and
about available health care services. It also improves
economic status, which increases accessibility to
private health care facilities. It also increases
awareness to raise the demand for proper availability
of health care facilities and services from
government. That is why, study of Agyemang and
Asibey (2018) recommends adequate interventions
to improve access to educational opportunities for
the rural people by the Ministry of Education, NGOs
and other stakeholders. Therefore, free and
qualitative education till at least senior secondary
level should be made provision to all, especially
women, poor and marginalised people.
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LAND USE / LAND COVER CHANGE ANALYSIS WITH REMOTE SENSING & GIS
TECHNIQUES IN SHAHJAHANPUR CITY

Amit Singh, Jai Prakash Yadav

ABSTRACT

At present time, to analyze and characterize land use | land cover change, Remote sensing data and GIS
approaches are required. The spatial landscape's structure and pattern are also widely explained by the landscape metrics.
The uncontrolled momentum of urbanization and land use changes raise many issues that might have not a positive effect on
sustainable development. This study aims to examine the change in land use | land cover of Shahjahanpur city. The
geographical area of the city is 56 sq. km. The spatio-temporal study of land use and land cover is carried out for two time
points 2004 and 2014. The Landsat MSS and Landsat OLI data sources were employed in the analysis. The analysis mainly
used digital image processing techniques like the maximum likelihood classifier algorithm for supervised classification. The

result of this study will show a speedy growth in land use in Shahjahanpur city in the duration from 2004 to 2014.

Introduction

Land use and Land cover change, are some
of the most important factors on the earth's surface
nowadays. It is also the center point of the
sustainable development debate. Urban growth is
the movement of residential and commercial land to
rural areas at the periphery areas. Fast LULC
changes have resulted in the degradation of its
ecosystems and affected adversely the environment
(Fenglei Fan, Qihao Weng, et.al.). The rapid change
in land use and land cover is a major aspect in
developing countries. The reason behind this is the
rapid growth rate of the population and the pressure
on the earth's resources. It is also a major issue of
global environmental change. In the last two
decades, the pace, magnitude, and spatial reach of
human impacts upon the Earth's land surface have
beenunprecedented (Lambinetal,).

Land use refers to man's activities and their
varied uses which are carried on overland and Land

cover refers to natural vegetation, water bodies,
rock/soil, artificial cover, and there are noticed on the
land (NRSA, 1989). Land Cover, defined as the
assemblage of biotic and biotic components on the
earth's surface is one of the most crucial properties of
the earth system. Land cover includes water, snow,
grassland, forest, and bare Soil. Land use can
include its use for agriculture, development,
recreation, wildlife management, etc.

The application of remotely sensed data
made it possible to study the changes in less time, at
a low cost, and with better accuracy in association
with a Geographical Information System (GIS) that
provides a suitable platform for data analysis,
update, and retrieval. Remote sensing technology
and geographic information systems (GIS) provide
efficient methods for the analysis of land use issues
and tools for land use planning and modelling. Plans
for diverse uses of natural resources and nature
protection can be developed by comprehending the
historical causes that drove land use development,
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managing the current situation with the aid of
contemporary GIS tools, and modelling the future.

The Study Area

Shahjahanpur city is situated in the west—
central part of Uttar Pradesh and the southeast
corner of the Rohilkhand division. The absolute
location of Shahjahanpur District, lying between
latitude 27°37'N to 28°20'N and 79°37'E to 80°23'E
longitude. The district covers 4,575 Sq.km.
geographical area. It was carved out as a separate
district in 1813. It is bounded by the Pilibhit district in
the northwest and the east and southeast by Kheri
and the Hardoi, in the south lies the Farrukhabad
district separated by the river Ganga, and to the west,
the Bareilly and Budaun districts. The district is
named after its headquarters city Shahjahanpur
which was founded during the reign of Shajahahan
by Diler Khan.

Objectives

The objective of the present research paper
is to create a land use /land cover classification
scheme for the study area and generate data on land
use/land cover change matrix based on satellite data.

Research Methodology

To make the study area shape file, The Topo
sheet map no. 54M/13 has been used for extracting

study area administrative boundaries. For this first of
all, the map has been geo—+eferenced in Arc-GIS
software, then after it has been digitized for making
study area final map. The Landsat 5 (Thematic
Mapper) image of 2004 has a resolution at 15m and
Landsat 8 (11 bonds) images of 2014 has a
resolution of 15m, datum 1984 and UTM Zone 44,
have been used LU/LC classification. The
classification has been made in Erdas Imagine 2014
Software. For visual interpretation and cross
checking, Google Earth Pro software has been used.
The final map layouts have been made in Arc-GIS
software.

Results and Discussion
Digital Image Processing

The study is made through the use of
computer-assisted interpretation of Land sat
imageries. For better results, a Field survey was
performed of the study area using a Global
Positioning System (GPS) to enhance the LULC
classification scheme as well as for the creation of
signature of training sites. To obtain the required
information from satellite imageries, processing,
and interpretation were made systematically. Both
satellite imageries depict the accurate situation of
their own time, even historical data for the study
area were used to validate the interpretation

Table 01 : Description of the land use / land cover classes identified in the study area

LULC Types

Description

Built up
or roads.
Agriculture land
Water body
Vegetation
together.

Open land

An area that is populated with permanent residents or any type of buildings
A land area covered with crops or having a fine texture.
Areas covered with water such as rivers and ponds.

An area of land covered with mature trees and other plants growing

An area of land covered by barren land or any type of unproductive land.
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After determining the training sites, the Maximum
Likelihood Classification method is utilized which is
considered to give very accurate results. The
classification scheme utilized five land use / land
cover classes representing Built-up, Agricultural
land, Water body, Vegetation, and open land which
are described in Table 01.

The change detection technique employed
in this study was post-elassification comparison. The

overlay consisting of LULC maps of 2004 and 2014
was made through ERDAS IMAGINE software. Then
a transition matrix was prepared for the overlaid land
use /land cover maps of 2004 and 2014.

Classification

The study area has been classified into five
Land use / land cover classes, which are Built-up,
Water bodies, Agricultural land, and vegetation. The
classification is shown in the figure 01.
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Figure 01: LU/LC Classification map of the study area year 2004
Source: www.earthexplorer.com./Landsat4/image
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Figure 02: LU/LC Classification map of the study area year 2014
Source: www.earthexplorer.com./Landsat5/image
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absolute as well as in percentage form. It is also
represented by graphical in Figure 04.

The tables are the outcome of the analytical
efforts of the present classification which states that
the existing stage of various LU/LC classes in

Table 02 : LU/LC Area of Shahjahanpur City (2004 & 2014)

Classes Area (2004) Area (2014)
Hectare | Percentage (%) | Hectare Percentage (%)
Built - up 8,383.86 58.17 10,049.4 69.72
Agriculture 2,994.48 20.78 1,977.57 13.73
Land
Vegetation 1,303.11 9.04 1,356.93 9.41
Water Body 937.71 6.50 377.99 2.62
Open Land 794.07 5.51 651.34 4.52
Total 14,413.23 100.00 14,413.23 100.00
80
70
60
=
g% 40
30
20
10
! 2004 2014
mBuilt-up 58.17 69.72
m Agriculture Land 20.78 13.73
[ Vegetation 9.04 9.41
Open Land 5.51 4.52
=\Water Body 6.5 2.62

Figure 03 : LU/LC for Shahjahanpur City Year 2004 & 2014
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Change Detection Analysis

For the change detection in the present
study areas, the LANDSAT 5 TM Level4 and
LANDSAT 8 OLI_TIRS Level- images are used. The
matrix operation in the GIS analysis menu present in
ERDAS software is used to find out the change
between two years. The matrix operation compares
all the classes of the image with all classes of another

image and shows the change or transformation of
one class to another class.

Change detection is used to identify
significant differences in imagery and acquire data at
different times. The change detection matrix for the
period 2008 and 2018 was produced by using the
pixel-by-pixel method. To see the overall changes in
one matrix the following matrix is generated below:

Table 03 : Overall Change Detection Matrix (2014 Area in ha).

. . Agriculture | Open Water
Built-Up | Vegetation Land Land Body Total
Built-Up | 8383.86 - - - - 8,383.86
Vegetation | 224.32 105.3 668.07 259.81 | 95.61 |1,303.11
2 .
o | Agriculture | g5, 59 920.97 759.96 184.52 | 136.44 | 2994.48
0 Land
4 | OpenLand | 119.5 111.96 320.32 117 12529 | 794.07
Water Body | 329.13 2187 229.22 90.01 | 70.65 | 937.71
Total 10,0494 | 1,356.93 | 1977.57 | 651.34 | 377.94 |14,413.23

Thus the Land use classification of the 2004
image covered a total area of 14,413.23 ha, in which
Built-wp covers 58.17%, Agricultural land covers
20.78%, Vegetation covers 9.04%, and Water body
covers 6.50% and Open land covers 5.51% of the
total area of the city.

In another image of 2014 Land use
classification cover total area is 14,413.23 ha. Built-up
covers 69.72%, agriculture land covers 13.73%,
vegetation covers 9.41%, open land covers 4.52% and
the water body covers 2.62% which is the lowest in all.

Change detection analysis shows the area
converted to built-up is mostly from agricultural land. In
some areas, agricultural land is also converted into
vegetation cover and open land which is reflected in the
figure and also in the image. The change analysis
indicates that built-ap is dominated over all other

Uttar Pradesh Geographical Journal Vol. 29, 2024

classes which indicate rapid growth of urban area in the
city. The great loss is seen in the area of water bodies
even the city is located between two rivers. Thus the
city is suffering from expansion of urbanization.

Conclusion

This work demonstrates the ability of
Remote Sensing & GIS to capture spatial4+emporal
data. Attempts were made to capture as accurately
as possible for land use / land cover as they change
through time. The study aimed to quantify land
use/land cover changes in Shahjahanpur city with
multi+emporal Landsat imagery of the city. The study
also unfolds the impact of population growth on
changes in the conventional land use / land cover
arrangement of the study area. The overall outcomes
of the study indicate that agricultural land
experienced maximum modifications over this
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Figure 04 : Change Detection analysis of Shahjahanpur City (2004-2014)
Source: www.earthexplorer.com./Landsat4&5/ change detection map by arc GIS
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period. The built-up area showed increasing trends
in comparison to other phenomenon. The growth in
built-up indicates significant urbanization. The
dominating factors like economic growth, location,
and accessibility has been observed the most
important elements that enhanced the urban area.
Thus, the study suggests that population growth is
one ofthe key factors underlying land use changes.
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DISPARITIES AND DEVELOPMENTAL INEQUALITY EVIDENCE
IN HIMACHAL PRADESH: A GEOSPATIAL ANALYSIS

Manoj Kumar, Krishna Kumar and Manjit Singh

ABSTRACT

The study aims to assess district-level disparities through a composite index to accurately depict the current
scenario of the study area. Disparities in socio-economic status and infrastructure are relative concepts, making it essential to
gauge backwardness in district-wise comparisons for effective budget allocation in planning and infrastructure development.
To assess backwardness, indicators are used that are negatively correlated with a district's level of backwardness. This study
compiles various indicators to measure backwardness district-wise, including the socio-economic backwardness index and
amenities and infrastructure backwardness index. The backwardness index is calculated as a linear summation with equal
weights for each component.The composite index of backwardness, utilized to determine the backwardness within the
Districts of Himachal Pradesh, highlights that rural and tribal districts are economically and infrastructurally more backward

compared to others.

Introduction

Disparity is a multidimensional
phenomenon, characterized by unbalanced
development that varies across regions based on
socio-economic, cultural, and demographic
characteristics (Dinesha, 2015; Kundu and Mondal,
2012). Regional disparity in terms of socio-economic
and infrastructure development is a significant
concern. It is widely acknowledged that in a large
economy like India, different regions possess
varying resource bases, leading to unequal growth
trajectories over time (Bhattacharya and Sakthivel,
2004; Krishnaiah, etal., 1998).

Numerous studies conducted in academic
and research spheres have examined inter+egional
variations at different levels (country, state, district,
and block), employing various methods and
indicators. Regardless of the methodology used,

these studies consistently demonstrate that social
and economic disparities between regions have
widened since independence and have intensified
post+eforms (Shaban, 2006; Bhattacharya &
Sakthivel, 2004; Singh, et al., 2003; Rao, et al., 1999).

Drezeand Sen (1995) also highlight the
significant diversities in economic and social
development among Indian states.This study tries to
examine the geospatial analysis of disparities and
developmental inequality in Himachal Pradesh with
the help of acomposite index.

The Study area

Himachal Pradesh, spanning 55,673
square kilometers, accommodates a population of
68,56,509 as per the 2011 Census. Positioned
between 30° 22'44" north to 33° 12'44" north latitude
and 75° 45'44" east to 79° 04'20" east longitude, it
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constitutes approximately 1.69% of India's total area
and hosts around 0.57% of the nation's population.
The state comprises 12 districts: Bilaspur, Chamba,
Hamirpur, Kangra, Kinnaur, Kullu, Lahaul-Spiti,
Mandi, Shimla, Sirmaur, Solan, and Una.

Geographically, Himachal Pradesh is
characterized by its hilly and mountainous terrain,
distinct from the flat plains of Punjab by the Shiwalik
hills. The region features mountainous ranges, hills,
and valleys, with the Shiwalik ranges enclosing it to
the west and south west, the Dhauladhar and
Pirpanjal ranges to the northwest, and the great
Himalayan range to the north. The Zanskar range
marks the boundary to the north and northeast.

Objectives

> To prepare the district4evel composite index of
backwardness for Himachal Pradesh

»  Tocompile the various indicators for measuring
socio-economic disparities and developmental
Inequality in Himachal Pradesh.

Database and Research Methodology

The paper relies entirely on secondary data
sourced from various departments such as the
Census of India, Health Department, Educational
Department, Road and Transport Department, and
Economic and Statistical Department. The study's
objective regarding backwardness is examined
through the application of Principal Component
Analysis (PCA).

To capture various dimensions of
backwardness, priority is given to selecting output
indicators. However, at the district level, input
indicators are also incorporated to encompass the
relative gaps in infrastructure availability, socio—
economic status, education, and health. To identify
intra-state disparities in backwardness, a total of 34
indicators have been chosen from five primary
components of development: demographic factors,
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economic status, educational development, health,
and basic amenities and infrastructure.

Following data collection, the selection
criteria for indicators have been three fold, as
outlined by Bakshi, et al.,2015: data source criteria,
sensitivity criteria, and correlation criteria. According
to the first criterion, only indicators gathered from
authentic sources with robust methodologies are
considered.

The sensitivity criterion dictates that
selected variables should effectively differentiate
between backward and less backward regions. It's
noted that indicators may be utilized in a manner
negatively correlated with a district's level of
backwardness in this regard.

To ensure that indicators with different units
of measurement are aggregated properly, they need
to be normalized to create scalefree data. This can
be achieved using the formula:

X new= (X max.—X min.) / (X=X min.)

After normalization, each component's data
ranges from 0 to 1, indicating the degree of
backwardness, with 1 representing a high level of
backwardness. The development index is then
computed as a linear summation with equal weights
assigned to each component. This approach, as per
the Government of India Backwardness Report
(2013), ensures that no component carries
disproportionate weight in the overall index.

Results and Discussion

The population of Himachal Pradesh has
changed over the past few decades, significantly
influencing the state's planning and development
programmes. Among the districts, Kangra has the
highest population, followed by Mandi and Shimla.
However, in terms of population density, Hamirpur
district has the highest density, followed by Una and
Bilaspur.
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Table 01: Variables and Indicators

Variable s Indicators Data Source
Population Census of India
Density of population (population per sq.
Demographic km)

Urbanization Share (%)
% SC Population
Scheduled Tribes population (%)
Decadal Growth Rate
sex ratio (0-6)
Per Capita Income Economics & Statistics Department,
Percentage of Irrigated to Cultivable Area Government of HP
Agriculture Production of Food Grains (in
M.T.)
Himachal Pradesh Government Employees
Economic Index Number of small-scale industry units
The average population per bank
Total Workers
Cultivators
Number of Tourists Visited
Horticulture Production of Fruits
Female Literacy Rate Census of India
Middle-ClassDrop-Out Rate
Secondary Schools

Number of Primary and Upper Primary Economics & Statistics Department,

schools per 10000 Population Government of HP

Hospital per 1,00,000 persons .) National Family Health Survey/

CHC/s per 80,000 persons Economics & Statistics Department,
Social Index PHC/s Per 20,000 persons Government of HP

Beds per Thousand Population

General Hospitals/ Directorate of Health Services, Himachal

Community Health Centers/ Primary Pradesh

Health Centres /ESI Dispensary/ Sub -

Centres

Female Infant Mortality Rate

Crime Economics & Statistics Department,
Government of HP

Surface Road Kms

Hospital / Dispensaries/ CHC/ RH / PHC

Amenities Education institute Census of India
Infrastructure High School/ Secondary / UG College / PG = Economics & Statistics Department,
Index College Government of HP

Employment Exchange

Fire Station

Police Post and station

Post office

No of Banks

Credit Co-Operative Societies
Number of Fair Price Shops
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v 32 @

Table 02 : Demographic Profile

Name of | Population | Density of | Scheduled | Scheduled | Urbanization | Decadal | Sex-ratio
District population | Tribes Castes Share (%) Growth | (0-6)
(population | population | population Rate
per sq. km) | (%) (%)
Bilaspur 3,81,956 327 2.80 25.92 6.57 12.05 900
Chamba 5,19,080 80 26.10 21.52 6.95 12.63 953
Hamirpur | 4,54,768 407 0.67 24.02 6.91 10.19 887
Kangra 15,10,075 | 263 5.60 21.15 5.71 12.77 876
Kinnaur 84,121 13 57.95 17.53 0 7.39 963
Kullu 4,37,903 80 3.84 28.01 9.45 14.76 962
Lahaul- 31,564 2 1033
Spiti 81.44 7.08 0 -5.00
Mandi 9,99,777 253 1.28 29.38 6.26 10.92 916
Shimla 8,14,010 159 1.08 26.51 24.73 12.67 925
Sirmaur 5,29,855 188 2.13 30.34 10.78 15.54 928
Solan 5,80,320 300 4.42 28.35 17.60 15.93 899
Una 521,173 338 1.65 22.16 8.61 16.26 875
H.P. 68,64,602 123 5.71 25.19 10.03 12.94 909

Source: Census of India, 2011

The percentage of Scheduled Tribes
population is highest in Lahaul and Spiti, followed by
Kinnaur and Chamba, while the Scheduled Caste
population is most prominent in Sirmour, followed by
Shimla and Solan districts. Shimla, the oldest Urban
Local Body in Himachal Pradesh has the highest
urbanization followed by Solan and Sirmaur (Table 01).

Social-Economic disparities in Himachal Pradesh

The economic growth in Himachal Pradesh
is primarily driven by agriculture and its allied
activities, exhibiting minimal fluctuations during the
nineties with a relatively stable growth rate. However,
the state displays a highly uneven pattern of
economic backwardness. Five districts —Shimla,
Solan, Bilaspur, Hamirpur, and Kangra —exhibit low
levels of economic development. Conversely, two
tribal districts, Kinnaur and Lahaul-Spiti,
demonstrate a high level of economic

Uttar Pradesh Geographical Journal Vol. 29, 2024

backwardness. The remaining five districts, i.e.
Chamba, Kullu, Mandi, Una, and Sirmaur —display
moderate levels of economic backwardness. Shimla
district has the lowest level of economic
backwardness, while the Lahaul-Spiti district
experiences the highest level in the study area.

Furthermore, Fig. 01 outlines the status of
social backwardness in the study area. Four districts
—Shimla, Solan, Sirmaur, and Lahaul-Spiti -have low
social status among the 12 districts in the state.
However, six districts — Kinnaur, Kangra, Una,
Hamirpur, Bilaspur, and Mandi —demonstrate a
moderate level of social backwardness. Only two
districts —Kullu and Chamba —exhibit a high level of
social backwardness. Additionally, Fig. 01 indicates
that Lahaul-Spiti has the lowest level of social
backwardness, while Chamba district has the
highest social backwardness in Himachal Pradesh.



@ 33

L Ran b = |

Social Status of Himachal Pradesh

Fig. 01

Amenities/Infrastructure Status of Himachal
Pradesh.

Access to adequate amenities and
infrastructure, such as surface road kilometers,
healthcare facilities, educational institutes,
employment exchanges, fire station, police post and
stations, post offices, bank and fair price shops, is
crucial for human development. In developing
countries like India, access to these amenities is
equally distributed leaving the poor deprived of
adequate infrastructure facilities.

Basic necessities like drinking water,
sanitation, electricity, and drainage are essential for
ensuring adecent quality of life. Fig. 02 illustrates that
infrastructural backwardness is not evenly
distributed across the study area. Only three districts,
i.e. Shimla, Solan, and Kangra —exhibit low levels of
infrastructural backwardness. Four districts,i.e.
Chamba, Mandi, Una, Bilaspur, Hamirpur, and
Sirmaur — demonstrate a moderate level of
infrastructural backwardness.

The remaining three districts, two of which
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are tribal regions, experience a high level of
infrastructural backwardness in the state. Fig. 02
further indicates that Shimla district has the lowest
infrastructural backwardness, likely due to its status
as the capital district. Conversely, Lahaul-Spiti
exhibits the highest level of backwardness in terms of
infrastructure, attributed to its challenging
topography, harsh climatic conditions, and sparsely
distributed population.

To show the overall backwardness and
regional development disparities, the composite
index method is used which is an aggregate of
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economic, social, and amenities/infrastructure index
scores to represent overall performance parameters.
Fig.03 highlights that only two districts, Shimla and
Solan, have the lowest overall backwardness in the
state. Five districts —Kangra, Hamirpur, Bilaspur,
Mandi, and Sirmaur —display moderate levels of
overall backwardness. The remaining five districts
exhibit the highest overall backwardness.
Furthermore, tribal districts continue to grapple with
their overall backwardness, despite districts like
Shimla and Solan ranking lowest in terms of overall
backwardness.
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Conclusion

The composite index shows that there is
great inter-district backwardness in Himachal
Pradesh which shows that the rural and ftribal
districts like Lahaul & Spiti, Kullu, Kinnaur, Chamba,
and Una are economically and infrastructurally
backward as compared to other districts. However,
based on social parameters tribal districts like
Lahaul & Spiti have better status as compared to the
others. ltis evident from the above discussions that
Shimla district has the lowest backwardness and
Lahaul & Spiti district has the highest overall
backwardness. It is safe to conclude that

irrespective of many social-economic and
infrastructural development plans, the state shows
significant variations in the patterns of overall
development. Backwardness still exists in the
maximum parts of the study area. Only a few regions
have shown positive development trends in terms of
overall development.
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DISPARITY INDEX OF RURAL - URBAN LITERACY PATTERNS
OF NAGPUR DISTRICT, M.S.

Sangita R. Chandrakar

ABSTRACT

This study investigates the rural-urban literacy disparity in Nagpur District, Maharashtra, analyzing tahsil-wise data
from 2001 to 2011. Utilizing district statistical handbooks and census records, the research employs the Disparity Index to
quantify literacy distribution variations. Despite Maharashtra's relatively high literacy rate (82.91% in 2011), significant
disparities exist between urban and rural areas, and between genders, often attributed to urban migration for education and
jobs. These disparities are pronounced in Nagpur District, highlighting socio-economic challenges. By applying the Disparity
Index, the study aims to provide a detailed understanding of these gaps and their implications. The findings seek to inform
policies aimed at reducing literacy disparities, emphasizing the need for targeted educational strategies. Addressing these
gaps is vital for equitable socio-economic development in Nagpur District, contributing to the broader goal of enhancing
literacy rates and promoting inclusive growth across Maharashtra. This research underscores the importance of bridging
rural-urban and gender divides in literacy to foster socio-economic advancement.

Introduction

Literacy, as defined by the census
enumeration, refers to a person above the age of
seven who can read and write with understanding in
any language, regardless of formal education. It
plays a crucial role in shaping society, serving as an
indicator of a healthy environment and contributing
to economic development. Higher literacy rates are
generally associated with a stronger economy and
an improved quality of life, while low literacy rates
pose significant challenges to both the economy and
society as a whole. Investing in universal basic
services, such as health and education, is crucial for
multiple reasons. Firstly, it aligns with the Sustainable
Development Goals and promotes inclusive human
development. Secondly, these services provide a
vital insurance function by offering stability to
individuals and families in the face of constant and
unpredictable challenges. This sense of security
encourages people to take risks and engage in

experimentation. When individuals are confident that

their health and education needs are met, they are

more likely to explore new opportunities and

pathways without the fear of jeopardizing their well—
being or being pushed into a deep socio-economic

decline.

Shifting culture, for good or ill, is possible
and can happen quickly. Education can be a
powerful tool to open the potential for new
perspectives in younger generations, not just
through curricula but also by envisaging schools as
spaces of inclusion and diversity. Social recognition
by elites of all types, from politicians and celebrities
to social media influencers and community leaders,
is an important mechanism for cultural change (HDR
2021/22). Literacy represents the fundamental and
essential education required to eradicate poverty
and overcome mental isolation. It fosters harmonious
international relations and facilitates the free flow of
demographic processes. The definition of literacy

Dr. Sangita R. Chandrakar, Associate Professor, Department of Geography, Dhandai Arts & Science College,
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may vary across countries based on their historical
context and social development. UNESCO defines
literacy as the ability to identify, understand, interpret,
create, and compute written materials in various
contexts (Joshi, 1999; Hassan, 2005).

Significant disparities in literacy rates exist
across states and regions, as evident in India.
Maharashtra stands out as a frontrunner in terms of
literacy rate at the national level. According to 2011
Census of India, literacy in Maharashtra has
experienced remarkable growth, rising from 27.91%
in 1951 to 82.91% in 2011, surpassing the national
average. Maharashtra consistently exhibits higher
literacy rates compared to neighboring states such
as Rajasthan, Andhra Pradesh, Chhattisgarh,
Gujarat and Madhya Pradesh. However, significant
variations in literacy levels can still be observed
across districts within Maharashtra. For instance, the
Mumbai Suburban District boasts the highest literacy
rate of 90.90% among all districts in Maharashtra. In
contrast, the lowest literacy rate of 63.04% is
recorded in the Nandurbar District as of 2011. These
statistics highlight the significant regional disparities
in literacy rates across districts within Maharashtra.
This research paper aims to focus on the rural-arban
literacy patterns in Nagpur District between 2001 and
2011, shedding light on the regional disparities.

The Study Area

Nagpur district, located in eastern
Maharashtra, India, lies between north latitudes
20°35' and 21°44' and east longitudes 78°15' and
79°40'. Covering an area of 9,892 square kilometers,
it constitutes 3.21% of Maharashtra's total landmass.
Divided into 14 talukas, the district holds historical
significance as it was once part of the ancient
Vidarbha kingdom, mentioned even in the
Upanishads. Over time, Nagpur came under British
rule in 1854 and became the capital of the Central
Provinces in 1861. In 1947, it became the capital of
Madhya Pradesh before being transferred to
Bombay state in 1956. Finally, on May 1, 1960,

Uttar Pradesh Geographical Journal Vol. 29, 2024

Nagpur became a part of Maharashtra.

The district's terrain varies in elevation from
150 to 600 meters above mean sea level. Towards the
west, the landscape showcases terraced hills formed
by Deccan lavas, while the northern region extends
into the ranges of the Satpura hills. The eastern and
southeastern areas appear relatively flat with
scattered hillocks. Wardha River and its tributaries
such as Bor, Wunna, Lam, and Kar drain the western
and southwestern parts, while the eastern and east—
central regions are drained by the Wainganga River
and its tributaries, including Kanhan, Kolar, Pench,
Sur, Amb, and Nag.

The district's primary soil type is known as
morand, characterized by its light, deep, black, and
grey colour. It covers approximately two-thirds of the
cultivated area. Small pockets of Wardha and other
river valleys contain kali, a medium deep, black soil.
The eastern part of the district features khard, a
shallow, greyish sandy soil, while the trap hill region
in the west consists of bardi, a red gravelly soil with
boulders. The district's forests belong to the southern
tropical deciduous type, featuring tree species such
as Teak, Salai, Bija, Dhawada, and Tendu. Nagpur
experiences a dry sub-humid climate with hot
summers and mild winters, with around 90% of the
annual rainfall occurring from June to September.
Agriculture serves as the main occupation in the
district, with crops and orchards occupying nearly
58% of the land. Jowar, rice, wheat, cotton, tur,
linseed, chillies, and oranges are among the
significant crops grown, with Nagpur renowned for
its high-gquality oranges. Approximately 8.3% of
cultivable land is under irrigation. Nagpur boasts
excellent connectivity with other major cities in India.

Objectives
1. Toidentify the literacy trends at the tahsil level.

2. Todiscern the spatial and temporal dimensions
of the literacy gap between rural and urban
areas.
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Database and Research Methodology

This research aims to investigate the rural—
urban literacy disparities in Nagpur district,
Maharashtra, from 2001 to 2011 using Sopher's
Disparity Index. The tahsil, which is a sub-district
administrative unit with 14 divisions in the district in
2011, has been selected as the appropriate unit of
analysis due to data availability. Sopher's Disparity
Index is a widely used measure that calculates the
disparity between two groups in terms of the
logarithm of the odds ratio of possessing a particular
property. The logarithm is used to mitigate the
levelling off effect, which accounts for the possibility
of regions with higher literacy rates showing lower
disparity compared to regions with lower literacy
rates, even if the gap between them is the same. The
Disparity Index (Sopher D.E., 1974) has been utilized
to illustrate the disparity in literacy rates between
males and females. The values have been calculated
for the census years of 2001 and 2011 to assess the
changes overtime.

Disparity Index (D)

DI = Log (X, /X,) +Log (100-X,) / (100-X,)
Where, DI = Disparity Index

X, = Percentage of Urban Literates.

X, =

Percentage of Rural Literates.

e X, =X,

The Disparity Index (DI) technique is a
valuable tool for measuring the relative disparity
between two variables. A DI value of zero indicates
perfect equality, while higher values indicate a
greater extent of disparity and lower values indicate
lower disparity.

Results and Discussion
Trends of Literacy Rate

India, the second most populous country in
the world after China, is projected to surpass China's
population and reach 1.6 billion by 2050. Over time,

India's total population has experienced significant
growth, increasing from 23.84 crores in 1901 to 121
crores in 2011. Whereas, literacy rate of India has
increased from 28.30 % in 1961 to 74.04 % in 2011.
That's great to hear! A literacy rate of 54.56% in the
Nagpur district indicates that a significant proportion
of the population in that area possesses the ability to
read and write. Furthermore, with the state average
being 47.18%, it suggests that Nagpur district is
performing comparatively better in terms of literacy
rates. This implies that efforts to promote education
and literacy in Nagpur district have been somewhat
successful, surpassing the average literacy rate of
the state. Having a higher literacy rate can have
several positive impacts on the overall development
and well-being of the district's residents.

During the period from 1961 to 2011,
literacy in Maharashtra consistently remained above
the national average, primarily due to the
improvement of educational facilities, particularly in
rural areas that experienced significant growth.
Maharashtra witnessed a notable increase in literacy
rate from 35.08% in 1961 to0 82.34% in 2011, although
there were substantial regional variations. The 2011
Census of India revealed that certain districts in the
country displayed high literacy rates. For instance,
Mumbai Suburban recorded a literacy rate of 90.9%,
followed by Nagpur at 89.52%. Mumbai City and
Amaravati also showcased notable literacy rates,
with 88.48% and 88.23% respectively. However,
districts like Nandurbar (63.04%) and Gadchiroli
(70.55%) in Maharashtra had considerably lower
literacy rates due to factors such as a high
concentration of tribal population, inadequate
educational facilities, rugged topography, and
challenging terrain compared to other parts of the
state.

From 1991 to 2011, literacy in Nagpur
District surpassed the state average. In 1961, the
district had a literacy rate of only 35.15%. However,
significant progress was made in subsequent

Uttar Pradesh Geographical Journal Vol. 29, 2024
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decades, with literacy rates reaching 73.64% in 1991,
84.00% in 2001, and 88.39% in 2011. Both male and
female literacy rates showed consistent
improvement over the past four decades. Notably,
during the period from 2001 to 2011, a significant
literacy gap was observed in Bhiwapur (8.75%),
Ramtek (7.87%), and Mouda (7.37%). According to
the 2011 Census of India, the highest literacy rate
was observed in Nagpur (Urban) (91.92%) tahsil,
attributable to its high degree of industrialization and
urbanization. Conversely, the lowest literacy rate was
recorded in Kuhi (78.25%) tahsil due to inadequate
educational facilities.

Patterns of Rural - Urban Literacy in Nagpur
District: 2001-2011

The study examines the concept of
provincial development from the perspective of
literacy rates in both rural and urban areas.
Economic opportunities are seen as contributing to
growth, while social opportunities are seen as
enhancing humanistic values, leading to overall
development in the region. To measure regional
disparities in educational development, the study
utilizes a disparity index based on rural-arban literacy
rates. The trends in literacy rates in rural and urban
areas from 2001 to 2011 are presented in Table 01.
The rural-urban literacy disparity, which was 0.403 in
2001, decreased to 0.368 in 2011, indicating a
positive trend. This suggests that individuals in rural
areas have become more aware of the importance of
education.

Table 01 : Rural - Urban Disparities of Literacy in Nagpur District, 2001-2011

2001 2011
*Tahsil o
131(-)‘. 1tll‘zz‘:llllseil(;f Rural | Urban L BET | Ty Rural | Urban ng‘rl;s:;f RIETANY
Rate Index Rate (%) Index
(%)

1 HINGANA 78.3 88.4 82 0.3246/ 84.26 90.1 87.18 0.230
2 [KALAMESHW

AR 78.4 86| 80 0.2284; 83.24/ 90.68 85.49 0.292
3 [KAMPTEE 79.6 87.6 84.4 0.257 83.99) 89.95 87.57| 0.231
4 [KATOL 76.3 87.3 79 0.329 82.44] 90.12 84.48 0.288
5 IMOUDA 75.1 NA 75.1 NA 81.56 90.35 82.47 0.325
6 INAGPUR

(Rural) 80.3 90.3 83.4 0.358 86.23 92.2 89.28 0.275
7 INAGPUR(Urb

an) NA 89.3 89.3 NA NA  91.92 91.92 NA
8 |INARKHED 76.1 82.4 77.4 0.167| 82.74f 88.01] 83.81 0.185
9 |PARSEONI 73 83.1 76.4 0.259 80.11] 84.47 81.55 0.130
10 RAMTEK 69.1 82.1 72.3 0.311 78.57 87.7 80.17| 0.288
11 |SAVNER 78.8 85.7 81.2 0.207 82.76] 88.31] 85.23 0.196
12 JUMRED 73.6 84.6 77.3 0.294 80.68 88.12 83.31 0.249
13 |BHIWAPUR 70.1] NA 70.1] NA  78.76 NA 78.76 NA
14 [KUHI 71.9 NA 71.9 NA  78.25 NA 78.25 NA

Nagpur

District 75.6 88.7 84 0.403 81.92] 91.37 88.39 0.368

Source: Calculated by the Author
NA: Not Applicable.
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Table 02 : Classes of Disparities Index of Nagpur District

Low DI (0.11

-0.20) Narkhed, (1) 11.1 Narkhed, Parseoni, Savner 273
(3)

Medium DI | Kalameshwar, Kamptee, 556 Hingana, Kalameshwar, 63.6

(0.21 -0.30) Parseoni, Savner, Umred (5) ) Kamptee, Katol, Nagpur :
(Rural), Ramtek, Umred (7)

High DI (0.31 | Katol, Nagpur (Rural), Ramtek

~0.40) (3) 333 Mouda, (1) 9.1

Total 09 100 11 100

Source: Calculated by the author.
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The objective of this research is to analyze
the spatial pattern of rural-rban literacy in Nagpur
District from 2001 to 2011. The tahsil (administrative
division) has been chosen as the appropriate unit for
analyzing the disparity index. Nagpur District has a
total of 14 tahsils, and three types of regions have
been identified based on the Disparity Index, as
shownin Table 02.

e Regions Reflecting Minimal Disparity Index
(0.11 -0.20)

e Regions Demonstrating Moderate Disparity
Index (0.21 -0.30)

e Regions Exhibiting Significant Disparity Index

P Bo b ¥}

(0.31 -0.40)

Regions Reflecting Minimal Disparity Index (0.11 -
0.20)

Nagpur District has made significant strides
in agricultural and industrial development, resulting
in a notable reduction in the rural-urban literacy gap.
This positive trend is reflected in the disparity index,
which measures the difference in literacy rates
between rural and urban areas. In 2001, only
Narkhed tahsil had a very low disparity index of (0.11—
0.20), indicating a relatively small gap in literacy rates
between rural and urban areas, with a disparity index
of 0.167. However, by 2011, the number of tahsils

RURAL-URBAN DISPARITIES OF LITERACY
NAGPUR DISTRICT 2011

11000

T

Disparity Didles 2011
_ NA
E=40.41-0.20
Bnxn-oam
E& 0.3t - 0,40

T

Figure 02
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with a very low disparity index increased to three,
including Narkhed (0.185), Parseoni (0.130), and
Savner (0.196). This encouraging development can
be attributed to improved access to educational
facilities in these rural-urban areas and a growing
awareness among the rural population about the
manifold benefits of literacy.

Regions Demonstrating Moderate Disparity Index
(0.21-0.30)

According to the analysis conducted in
2001, there were five tahsils that fell into this category,
which included Kalmeshwar (0.2284), Kamptee
(0.257), Parseoni (0.259), Savner (0.207), and Umred
(0.294) tehsils, as illustrated in Figure 02. However, in
2011, the number of tahsils in this category increased
to seven, as shown in Figure 03. The tahsils that were
added to this category in 2011 were Hingana (0.230),
Kalmeshwar (0.292), Kamptee (0.231), Katol (0.288),
Nagpur (Rural) (0.275), Ramtek (0.288), and Umred
(0.249).

Regions Exhibiting Significant Disparity Index
(0.31-0.40)

In 2001, Katol (0.329), Nagpur (Rural)
(0.358), and Ramtek (0.311) tahsils were found to
have notable disparities in literacy rates between rural
and urban areas, as depicted in Figure 02. In 2011,
Mouda (0.335) tahsil was observed to exhibit a
significant gap in literacy rates between rural and
urban areas, which was attributed to insufficient
educational infrastructure in rural regions. These
disparities can be traced back to various factors,
including inadequate educational infrastructure,
delayed initiation of education in rural areas, low levels
of urbanization, dependence on traditional agricultural
economy, and a high concentration of socio—
economically disadvantaged sections of society.

Conclusion

This paper delves into the existing patterns
of literacy rates and disparities between rural and
urban areas in Nagpur district, Maharashtra. The

analysis reveals significant variations in literacy
disparities among tahsils (administrative divisions) in
the district. While the literacy gaps have decreased
from 2001 to 2011, rural literacy rates continue to lag
behind urban literacy rates in most tahsils, indicating
persistent disparities. The study underscores that
regions with relatively better educational facilities,
higher urbanization rates, improved healthcare
facilities, modernized agriculture, and efficient
transportation tend to have lower ruraldrban
disparities in literacy. The analysis further shows that
the rural-drban disparity index in 2001 and 2011 was
medium to high in many tahsils, indicating
substantial changes in Nagpur district over time.

The study recommends measures to
address the literacy disparity, such as promoting
quality employment opportunities, eliminating
unequal treatment, challenging patriarchal mindsets,
enhancing job prospects, creating a safe
environment, ensuring fair wages, providing
technology training, implementing effective
government policies and initiatives, and ensuring
employment security. The findings of this research
hold significant importance for planners,
researchers, administrators, educationists, and
decision-makers, and call for immediate attention
and long+erm action plans to address the serious
issue of literacy disparities in the study area.
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COSTING SCENARIO OF VARIOUS KINDS OF MANUFACTURED SPORTS
GOODS IN DIFFERENT CLUSTERS OF MEERUT REGION

Anita Malik, Sudhir Kumar, Poonam Chaudhary and Kishan Lal

ABSTRACT

Sports is one of the necessities of life and will boost up the human strength and endurance in its personal
development. The present study is based on costing on various sports goods that are produces in different clusters of Meerut
region. The costing in Meerut sports goods industry is based on various factors such as material used, market demand,
standard quality, distribution channels, exchange rate, import duty, government policies, etc. In India, Jalandhar and Meerut
are the two major core areas of manufacturing different sports goods however, the above discussed parameter may vary from
cluster to cluster that's why the costing of producing various goods is different. This study includes the costing on specialized
rubber and wood-based sports goods that are manufactured in 9 different clusters of Meerut region. This paper emphasizes
about the per unit input cost and firm price of a sport good through tabulation. and clearly illustrate the reasons behind the

variation in their manufacturing cost.

Introduction

The Meerut Sports Goods Industry has built
its renown significance at both the levels,
domestically and internationally. Meerut is also
known as sport city of India because of mass
production of various kind of sports goods and
equipment particularly in Cricket, Leather, Gym,
sports apparel, etc. The Meerut sports goods
industry has been growing for decades with many
small and medium size enterprises along with the
large size manufacturers contributing to its growth.
Meerut sports goods industry hold the benefits from
skilled labours, artisans and craftsmen who have
inherited traditional techniques and expertise in
manufacturing sports equipment in their specialized
field. Over the past years Meerut also witnessed in
technological advancement and modernization in
sports goods manufacturing whether it belongs to
wood based, steel & iron based, plastic based, fabric

based, etc. The industry plays a vital role in
generating employment opportunities to the large
population of Meerut region. In the modern
marketing world, if a commodity reaches the hands
of ultimate consumers, it must be passed through the
different marketing channels due to which an
attractive or we can say that effective portion of
marketing charges and margins are involved in the
final cost of it. All the clusters of Meerut city don't
produce the same products, different clusters
produce different types of sports products which
incur different input cost which includes nature and
source of Raw material, quality of raw material,
skillness of labour, etc. The variation in the input cost
of all manufacturing sports goods also depends
upon research and development, brand value,
marketing value, competition, seasonality and
trends.

Some renown manufacturing brands tried
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to make their product more demandable and that's
why they use premium quality which comprises
highest input cost and some SMEs (small and
medium enterprises) just want to sustain in such
industry and to promote only low or average quality
products Costing in Meerut sports goods industry

involves a comprehensive evaluation of all kind of
cost components by a value chain. This research
paper highlights the value of input and firm price of
rubber and wood-based goods in nine different
clusters.

Sports Goods Manufacturing Clusters of Meerut Region
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The Study Area

The present study is based on Meerut
region which includes both the city region and its
Umland area. Meerut is a metropolitan city which has
a vital importance during ancient, and medieval time
period of the Indian history. The topography of
Meerut and its surrounding areas is generally flat,
characteristic of the Indo-Gangetic plains. The city is
situated on the fertile plains which are formed by the
Ganges River and its tributaries, that provide rich
agricultural land for farming. It lies in the western part
of the state of Uttar Pradesh, bordering by the
districts of Ghaziabad, Baghpat, Muzaffarnagar,
Bijnor, and Hapur.

Objectives

e To, study the input cost & firm price of different
kinds of balls and wood-based sports goods in
nine cluster of sports goods industry.

° To, find out the reasons behind the Average
Variation in costing of various sports goods
manufacturing.

Research Methodology

The present study is completely based on
the primary data which are collected by the
researcher personally with the help of interviews with
the firm owners, through questionnaire and
identifying basic standards such as sources of raw
material, labour costing and then note a complete
input cost along with the firm price of a particular
product. Primary statistical technique (Average) is
used to identify the average input costing of each
product and its firm price. An average cost is selected
through mid-~alue calculation which includes the
pricing quality from cheap to first of a particular
product so that it is very convenient to understand
the quality range of the good.

Results and Discussion

Table 01 illustrates about the input cost and
firm price of the manufacturing of various kind of balls

Uttar Pradesh Geographical Journal Vol. 29, 2024

in different clusters of Meerut region. ltis clearthatin
all the clusters the cricket leather balls comprise a
range of input cost between 3120/piece to
¥800/piece in Phool Bagh colony cluster and in
Partapur cluster respectively. The average input
costing of manufacturing cricket leather balls with in
the seven clusters is ¥268.57/piece. As shown in the
table that there is very high and very low input cost is
in Partapur and Phool Bagh colony cluster
respectively. The main reason behind this is the use
of various kind of raw material in manufacturing
cricket leather balls along with their quality. For
example, in Partapur cluster the manufacturing units
use fine and high quality of cork & leather which are
imported from United Kingdom and Portugal
respectively. It is the most essential raw material in
manufacturing of leather balls while the Phool Bagh
cluster is unable to use such quality. Along with this
the average firm price of manufactured goods in all
the clusters is ¥336.42/piece. In the field of tennis
ball, the Partapur cluster comprises highest input
cost ¥20/piece because of using high quality natural
rubber, latex, etc. and the lowest input cost is in
Jawahar Nagar cluster ¥8/piece by the use of waste
rubber scrap. The average input cost of tennis ball is
¥13.25/piece and average firm price is ¥17/piece.

The holo balls are less in demand that's why
its production only comes from Maliyana and Suraj
Kund clusters. The average input cost and firm price
ofholo ballsis¥11 &¥14 /piece respectively.

Soccer is one of the most playing sports in
the world. Partapur and Suraj Kund clusters
comprise high input cost which are ¥400/piece &
¥340/piece and firm price which are ¥500/piece &
¥410/piece.

The average input cost of soccer balls in
four manufacturing clusters is ¥277.5/piece and the
average firm price is ¥340/piece. The gap between
the input cost and firm price of soccer balls in
different clusters is due to the differences in their
manufacturing process, and types such as Leather,
Polyurethane, PVC, etc.
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The basketball is manufactured only in
Partapur and Suraj Kund clusters. The average input
cost in both the clusters is ¥392.5/piece, and firm
price average is ¥460/piece.

Volley balls are more in demand as
compared to basket balls. From all the clusters,
Phool Bagh colony, Partapur and Suraj Kund
manufacture volley balls. The average input costin all
the three clusters on volley balls is ¥313.33/piece and
the average firm price is ¥355/piece. The gap
between the input cost and firm price of volley balls in
three clusters is due to the differences in their
manufacturing quality, process, and types such as
Leather, Polyurethane, PVC, etc.

Table 02 illustrates about the input cost and
firm price of the manufacturing of basically wood—
based sports goods like wise cricket bat, cricket
stumps, carrom board, cricket bat handle, base bat,
etc. and one especially badminton racket which
includes Iron, Aluminum, carbon fiber. The
manufacturing of cricket bat is totally based on
selected willow (wood), for example Poplar willow,
English willow, and Kashmiri willow. The above table
elaborate clearly that there is highest input cost as
well as firm price in two categories of bats (English
willow and Kashmiri willow). the main reason behind
this is because of importing English willow wood
directly from United Kingdom and Kashmiri willow
wood from Jammu and Kashmir which include huge
amount of import duty and the working skills of
labours. The poplar willow wood is mainly produced
domestically that's why its input cost and firm price
are low as compared to English willow and Kashmiri
willow. Only Partapur and Suraj Kund cluster
manufacture the Kashmiri and English willow cricket
bats. The average input cost in five clusters on poplar
willow bats is ¥130 /piece and the average of firm
price inthe same clusters is ¥156 /piece.

In the Badminton rackets manufacturing the
Partapur cluster comprises high input cost and firm
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price which are ¥950/pair & ¥1150/pair respectively.
The main cause of high input costing and firm price in
Partapur is manufacturing of quality badminton
rackets which are mostly made up of aluminum,
carbon fiber, graphite along with this raw material
charges in their manufacturing are high. The low
input costing in other clusters such as Jawahar
Nagar & Sobhapur is due to the manufacturing of
low-guality badminton rackets which are generally
made up of iron and low-guality aluminum.

Cricket stumps are manufactured only in
Abdullahpur and Suraj Kund clusters. The difference
between input cost and firm price in both the clusters
is ¥100/dozen & ¥250/dozen respectively. the
variation in costing and firms' price is because of raw
material used in the manufacturing process, for
example the Suraj Kund cluster promote ash wood
and eucalyptus wood while Abdullahpur promotes
only eucalyptus and plain rod-based stumps.

Manufacturing of Cricket bat handle is found
only in Abdullahpur, Partapur & Suraj Kund clusters.
The costing and firm price gap in these cluster is
induced because of two qualities based, i.e., wooden
strip based and wooden rod based. The Partapur &
Suraj Kund clusters manufacture wooden strip based
which includes imported Singapore cane wood,
bamboo, etc. and the other ones are rod based which
are less in price and easily available locally.

Carrom board is one of the most likely
indoor games. Carrom boards are manufacturing in
four clusters (Phool Bagh colony, Jawahar Nagar,
Partapur and Suraj Kund) of Meerut region in which
the Partapur cluster has the highest input as well as
firm price cost because of the wood frame quality
which is quietly made up of kikar & shesham trees.
Along with this the excellence of soft ply on which the
game is played is sharp costly and made up of birch
& mango tree which is ordered from Kolkata and
Gujarat. The average input cost and firm price in all
the four clusters is ¥876.25/piece & ¥1121.25/piece.



(O (Y

*0}@ a)ydesb Jaqi uogied ‘wnuiwnie ‘uoldl uo paseq si BulnoejnuewW Jiay} ‘PaSE] POOM JOU dJe S}aXydeY uojulwpeg,
Aaning Alewud :92I1n0g

2031 231d EREIE | 20314 031 | 20a1d
/0cc2 | /00T 2 - - - - /0ly 2 | /09C2 - - /062 | /S92 - - - - jeq aseq
021 20314 20314 209314 a1 | 2091d olPueH
eq
/01T 2 /0ST 2 - - - - /08C2 | /0612 - - /ST | /0T2 - - - - - - RPLD
2001 | 0001g | Q001d | 900Id
2031 EREIE | EREIE | 2031d
/ / / / preog
/0SIT 2 | /0062 - - - - /00ST 2 | /00IT 2 - - - : - - 6692 |S0S2|00CI 2| 0001 2 | wolen
uazZo(]/
uozo(]/ | uezo(y/ uozo(J/ sdumg
0S912 | 00TT 2 - - - - - - - - 00¥I 2 | 00IT 2 - - - - - - YLD
ned | aeg neq | areg
/ fo| aed | ameds / / I
- - - - | SSE2|0I€2| OSIT2 056 2 - - - - - - 9IS 2 | 97 2 - - uojurwpeg
MOITIM
HIwysey]
2314 90314 !
/ / MOIIM
000°0€ 2 | 000°0T 2 HstBuE A
A A MOITA
1eidog -4
2221 2091y | o001 2201 oo 2221 2091
2021 2091 2001 ' 2221 2001 20014 | 9991 Sad
/ / / / /091 2 / /
/000°9T 2 | 000°0T 2 / 0IT 2 | 000°SS 2 | 000°0% 2 / / SS1 2 / SIT 2 / /0112 jedq
A ! - - |ogT2| d -q el - - 06l 2 d o612 d [OopI2| d 0¢T 2 d IO
§poon
Q011 Q011 2011 2011 2011 2011 2011 Q011 Q01 paseq
W] ndup | waryg | yndup | warg | ndug W] nduy war | anduj | warg ndup | warg | ndup | wag | ndup | warg | yndug POOAY
Jreg TeseN Kuopo)
puny leang BUeAIeI mdeqqoys mdeyreg Tjasuer ndye[mpqy BLI0JOTA Teyemer segq [ooyq SIS

SJ19)SN|D JUBIBHQ Ul SPOOL) slodg paseg-poOOAA O puly sholep uo Bulysod : zo ajgel

Uttar Pradesh Geographical Journal Vol. 29, 2024



@ 50 @

The base bat is a demand vulnerable good
that's why its production is very limited in Meerut
manufacturing clusters such as Abdullahpur,
Partapur and Suraj Kund clusters. From input cost
and firm price point of view, the Abdullahpur cluster
consist very low costing because of negligible
demand. The manufacturers only produce low grade
base bats. While in Partapur and Suraj Kund clusters
they produce average quality which is supposed to
be fine. The difference between Partapur and Suraj
Kund clusters on input cost and firm price is
¥150/piece & ¥130/piece respectively.

Conclusion

From the above study, we conclude that
there is a significant variation lies between the
structural costing of sports goods such as rubber
based, wood based. For example, in both the cases
rubberbased manufacturing or wood-based
manufacturing, the quality, brand positioning,
competitive pricing, product innovation, economies
of scale are the primary cause that fluctuates the
costing scales. A firm has low input cost and another
firm has high input cost of the same product is
basically due to the quality of their product and the
region where itis demanded. Costing competitionin
sports goods industry is highlighted by a complex
interplay of liable factors. costing in the sports goods
industry is a multifaceted process which requires
careful consideration of various factors. By research
and development on the differences in costing
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across different segments of the industry and
effectively managing costs, businesses can
emphasise profitability, maintain competitiveness,
and deliver quality value to consumers.
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SUSTAINABLE TRANSPORT NETWORK ANALYSIS FOR FINDING THE OPTIMAL
ROUTES FOR TRAFFIC CONGESTION SITUATION IN SONIPAT CITY

Seema and Deepak Moda

ABSTRACT

Sonipat city is experiencing rapid population and urban growth, which has created significant challenges with traffic
congestion. As the size of the population and number of registered vehicles continue to rise, it is straining traffic flow and
making the city more difficult to navigate. Currently, collecting data on general traffic conditions and developing management
strategies relies on labour-intensive methods which makes implementing viable mitigation solutions quite costly. To address
these issues, the present study utilizes Geographic Information Systems and Global Positioning Systems to analyze real-time
traffic situations and recommend more affordable measures to reduce traffic congestion problems in Sonipat city. The
objective is to thoroughly examine Sonipat's road network and devise optimal routes that allow for faster and more reliable
mobility in the city. By specifically considering traffic congestion as the primary factor limiting travel speeds, we can accurately

calculate its impact on how long it takes residents to get to their destinations.

Introduction

Transportation sustainability and aregion's
development are largely determined by a transport
system's efficiency and environmental impacts
(Zheng, et al.,, 2013). A well-designed transport
system enhances accessibility and quality of
commute while supporting socio-economic activity
(Zheng, et al., 2013). As mobility relies mainly on
roads, proper road connectivity predicts
development (Gang, et al., 2008). Traffic congestion
occurs when demand exceeds road capacity and
seriously impacts cities (Gang, et al., 2008). Rising
vehicle numbers are causing increased global traffic
congestion, resulting in delay and safety issues.
Traffic congestion also contributes to rising
transportation costs. Effective traffic management
requires techniques like congestion data collection,
monitoring, and evaluation of movement control

strategies (Taylor, et al., 2000). GIS applications help
with road planning, mapping, accident analysis, and
traffic volume analysis (Grimshaw, 2000) Shortest
path analysis is required for many GIS traffic
applications (Zhan and Noon, 1996). Route
optimization in GIS entails finding shortest paths
and maximizing route efficiency, and is critical for
effective traffic management in cities (Sunday, et al.,
2016). Traffic volume surveys, GPS data collection,
and GIS analysis can identify transit difficulties and
potential alternative routes (Sunday, etal., 2016).

This study, analyzing traffic congestion in
Sonipat city using GIS techniques is important to
identify optimal routes that can reduce congestion.
Rapid urbanization underscores the need for efficient
transport networks crucial for city development and
economic growth challenged by traffic issues. This
research optimizes Sonipat's mobility by
characterizing current traffic scenarios and
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evaluating alternative routes to provide transport
authorities insights for evidence-based planning and
resource allocation to improve accessibility and
business activities.

The Study Area

Sonipat is situated to the south of the
National Capital Territory of Delhi. Delhi is 52 kms
away by road and 44 kms away by train. The main
town is five kms east of National Highway No. 1. The
Municipal Committee of Sonipat was formed in 1933,
with a population of 15,050 people. According to
census records, the town's population grew
exponentially from 1,43,922 in 1991 to 2,89,333 in
2011, marking a rise of nearly 100 per cent in 20
years. Before 2015, the total area of the municipal
council of Sonipat city was 40.75 sgq kms. The
Government of Haryana designated Municipal
Council Sonipat as a Municipal Corporation in 2015.
The Geographical area of Municipal Corporation is
181.3 sq kms. For the purpose of study, municipal
council area (40.75 sq kms.) has been considered.

Sonipat is now one of the most important
cities in the state of Haryana because of the large
number of schools and colleges that provide
educational opportunities to its residents as well as
students from all over the state, the city is also known
as 'Education City'. As per 2011 census, the total
population of the city was 2,89,333 persons. The
literacy rate was 75.24 per cent and the sex ratio was
875 females per 1000 males. The city has a
significant locational advantage because of its
proximity to the National Capital Territory of Delhi.
National Highway No 44 facilitates easy accessibility
promoting high level of urbanization.

Objectives of the Study
The main objectives of the present study are:

1)  To determine the carriage way width factor that
influences traffic congestion and the alternate
routes for effective traffic management; and
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2) To use GIS as atool for effective dissemination
of congestion and management.

Data Sources and Research Methodology

This study utilizes primary and secondary
data sources including topographic maps, guide
maps, satellite imagery with road alignments and
land use details. Road attribute data on widths and
classifications is collected from public works
departments. Vehicle registration data from the
Regional Transport Office provides traffic analysis.
Geographic Information System techniques
integrate this diverse spatial and non-spatial data into
a geo-database. Arc Info and ArcView software
enable examination of transport network
sustainability through computational analysis of
infrastructure compliance to standards and visual
representation of attribute and location-based data.
Network analysis and modelling functions effectively
develop transport system models and monitor urban
development, offering valuable insights into planning
and management through techniques like network
analysis.

While providing valuable insights into
Sonipat city traffic analysis and route optimization,
the study has some limitations. The analysis relies on
current road network conditions and secondary data,
without considering changes over time. Only limited
third party traffic data from a short timeframe was
examined. A more comprehensive origin-destination
survey over a longer duration could provide a more
accurate assessment. Additionally, public
transportation usage patterns were not included in
the modelling. Infrastructure and development plans
that may impact future traffic were also not factored.
Continuous updates incorporating emerging
transportation trends would further strengthen the
findings. Despite these limitations, the study
provides valuable baseline insights for transport
planning using GIS in Sonipat city.
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Results and Discussion

National highways, state highways, district
roads, minor roads and express ways are all part of a
network of roads that connect towns and villages
across the country and within a state. Because most
settlements are connected by a network of highways,
and the majority of the population commutes on
these roads on a daily basis, road transit is the most
essential mode of transportation. Sonipat is
connected to various parts of the state and country
through several types of roads. It features a
comprehensive road network that allows residents to
commute both within and outside the city. The city is
bisected by three State Highways (SH), notably SH—

11, SH44, and SH-20. These roadways have two
traffic lanes. Similarly, the city's Major District Roads
(MDR) connect neighboring districts, towns and
villages. The current study's evaluation parameter is
based on the IRC (Indian Road Congress), the PWD
(Public Works Department) of Haryana, and the
Ministry of Road Transport and Highways of the
Government of India. The width of the road is one of
the most important parameters considered in
Sonipat City's transportation network infrastructure.
The minimum width of the carriage way on state
highways and important district roads, according to
IRC requirements, should be 12 metres and 9
metres, respectively (Table 01).

Table 01 : IRC Norms for Carriage Way Width of Roads

Road Classification Lane Width of Carriage Way (Meters)
State highway Single lane 12
Two lane 12
Major district roads Single lane 9
Two lane 9

Source: Compiled by the researchers based on the Report of IRC 1983 and 2001

SH-20 is 6.91 kms long within the city limits.
SH-41 and SH-4 are also 4.30 kms and 3.08 kms
long in the city, respectively. On all of these highways,
buffer analysis was used to determine the width of the
road. It demonstrates that state highways in the city
region are narrower than the IRC recommendations.
All three state roadways in Sonipat city are narrower
thanthe IRC's suggested criteria (Fig. 01).

Mahlana Road, Kakroi Road, Narela Road,
Ganaur Road and Purkhas Road are major district
roads in Sonipat. In the city limits, Mahlana Road is
2.53 kms long, Kakroi Road is 2.68 kms, Narela Road
is 4 kms, Ganaur Road is 1.77 kms and Purkhas Road

is 1.42 kms long (Fig. 02). With a few exceptions, the
width of all of these important district roads within the
city area is less than the recommended width as
specified by IRC, according to the research
performed utilising buffer analysis.

Sonipat city is also experiencing traffic
congestion throughout the day due to a significant
increase in the number of registered automobiles.
From 26,742in 2011 to 32,385 in 2015, the number of
registered automobiles has increased. Aside from
that, many people travel from adjacent villages,
causing traffic congestion on city routes. As a result,
traffic congestion poses a severe threat to the city's
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overall socio-economic development and quality of
life. Sonipat's current transportation system has been
unable to meet the city's rapidly increasing demand,
resulting in significant negative consequences on
general quality of life and making the city less
competitive in terms of road transportation.

Transportation System

Road width is a key factor in ensuring
smooth traffic flow and increasing mobility. As
previously stated, the width of S.H20, S.H41 and
S.H44 in the city is less than the IRC suggested
criteria. There is limited potential of road widening,
particularly in the city's center. As an alternative,
traffic-eongested roadways can be identified and
appropriate remedies developed. Data on traffic
jams and free flow speeds was gathered as part of
the study using the 'here WeGo' mapping and
navigation service.

Traffic Congestion

Slower moving ftraffic and resultant
vehicular queuing are signs of traffic congestion.

When the demand on a transportation network
grows, the intersection between cars becomes
narrower, slowing the flow of traffic and increasing
the degree of congestion. When a large number of
traffic creates a need for more space than is
available, this is referred to as saturation.
Circumstances that cause or aggravate traffic
congestion diminish road capacity at specific
sections or sites where the number of vehicles
necessary for a given number of goods or persons is
rapidly increasing.

Traffic flow is an important and vital aspect
of the urban transportation system and planning. A
‘traffic jam' occurs when all of the vehicles are entirely
stopped for an extended length of time. Given the
sporadic growth in traffic volume and the lack of
significant improvements in road infrastructure,
urban traffic has become a critical concern in
Sonipat. Traffic congestion is one of the factors that
drive up transportation expenses by wasting time
and consuming more fuel.
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Free Flow Speed (FFS)

The term 'freeflow speed' refers to the
average speed at which a driver would go if there
were no traffic or other adverse conditions, such as
bad weather. There are five freeflow speed
categories for motor vehicles in the city, ranging from
0to10,111t020,21t030,31t040,and 41to 50 km ph.

Traffic Jam

A traffic jam is a transportation situation in
which a lengthy line of vehicles on a route has either
no mobility or is moving at a very sluggish speed. The
term 'traffic jam' has become a slang term for traffic
congestion in the metropolis. The number between
0.0 and 10.0 shows the expected level of trip quality.
In the event of a road closure, the 'Jam Factor' should
be set to ten. Whereas 10.0 indicates deteriorating
quality of travel and 1.0 indicates that a Jam Factor
could not be calculated.

The city's jam factor is divided into five
categories: 02,24, 4-6, 6-8, and greater than 8. The
first category, 02, denotes very little congestion,
while the second category, 24, indicates medium
congestion, category 4-6, moderate congestion, and
category 6-8, indicates severe to excessive
congestion. A road closure or deterioration in travel
quality is indicated by a category of 8 or
higher.

According to the study, from 8 AM to 11 AM,
there are some areas of the city with minor to
moderate traffic jams and poor speeds; Murthal road,
in the vicinity of Chauhan Park, the road connecting
the Geeta Bhavan to the bus terminal, and Murthal
Adda, to name a few (Fig. 03). During the same time
period, certain areas have a moderate free flow and
no traffic congestion like the Sector 45 outer road,
Gandhi Chowk road, and Sector 1213 dividing road
are some of these locations.

During the hours of 1 PM to 3 PM, traffic in
Devi Lal Chowk, which is near the bus stop, is quite
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congested. There are minor to moderate traffic jams
and poor free flow speeds in some parts of the city.
These locations include the bus stop to Murthal
Adda, Chowk road and the railway station road.
Murthal road from Agrasen Chowk to Utsav Garden
(Vikash Nagar), Sector 12—13 separating road, and
Sector-15 outer road, among others, have moderate
free flow speed and no traffic jam during the same
time period (Fig. 04). From 5 to 8 PM, various parts of
the city experienced minor to moderate traffic
congestion and slow free flow speeds. Railway
station road, Gohana road near Chotu Ram Chowk
and the state highway from Fazilpur road to Sector7
road are some of the locations with minor
congestions. Murthal road from Agrasen Chowk to
Utsav Garden (Vikash Nagar), Sector 1243
separating road, and Sector 45 outer road, among
others, have moderate free flow speed and no traffic
jam during the same time period (Fig. 05).

Between the hours of 8 AM and 11 AM,
Sonipat city experiences heavy traffic congestion on
the road sections between the bus station and the
railway station. A similar situation happened on the
section of road between Agersen Chowk and Devru
mod. Chotu Ram Chowk and S.H.41 near sector 12
also had heavy traffic. Between 1 and 3 PM, traffic
jams are reported on roads between the bus stand
and the civil hospital, on Chotu Ram Chowk, Geeta
Bhawan Chowk to the railway station, near the M.C.
office, on Agersen Chowk, and S.H.41 at Fazilpur
Mod. The city witnessed traffic congestion from 5 PM
to 8 PM stretching from Geeta Bhawan Chowk to
Jandi Mandir Road, railway station road, Kakroi
Adda, and S.H.-1 near Sector-12.

Alternative routes can be employed to avoid
traffic jams during certain times, such as Mehlana
road, which can be used to escape traffic jams at
Chotu Ram Chowk. In the same way, Shani Mandir
Road can be used to get to Geeta Bhawan. Sec44
and Sec45 division road can be used as an
alternative way to escape traffic jams at Murthal
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Adda. The city's centre regions are the most popular
destinations. However, there is little room for
enlarging the road, particularly in the city's center
areas. As a result, strategic route management may
be the most practical choice for increasing and
ensuring smooth movement on the roads in this
portion of the city.

Conclusions

The study used GIS tools to analyze traffic
congestion in Sonipat city and optimize its
transportation network to sustainably reduce
congestion. Several factors contributing to rising
congestion levels are identified through analysis,
with rapid population and vehicle growth outpacing
road expansion. Many roads, including major
highways, are narrower than IRC standards,
constraining traffic accommodation. Traffic data
revealed peak period congestion hot spots around
bus/railway stations and junctions, helping
characterize current scenarios via GIS modelling.
Road width evaluation highlighted infrastructure
upgrade needs, but strategic route management via
alternative routes identification emerged as a more
viable short+erm congestion avoidance measure
given space constraints.

Targeted road widening, junction
improvements, integrated traffic signals, and
intelligent transport solutions are recommended to
reduce congestion in Sonipat city. Non-motorized
connectivity also requires boosting for multi-modal
mobility. While GIS efficiently integrated diverse data
sets for analysis, its full potential for transport
modelling and scenario forecasting remains
untapped. Continuous updates will strengthen
decision-making to optimize traffic flows through
identified alternative routes and thereby enhance city
mobility sustainably.
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SPATIO-TEMPORAL ANALYSIS OF THEFT IN THE MANIPUR
CENTRAL VALLEY

Khwairakpam Shreeraj Singh

ABSTRACT

Theft is a survival strategy adopted by individual to acquire resources that is need for the well-being and
reproductive success. It is act of taking movable property without consent, punishable under IPC Section 378 in India. The
present research study, examine the spatial distribution of IPC Crime, in the Manipur Central Valley in Manipur, with special
reference to the Theft. Utilising Theft data from law enforcement agencies (NCRB and Superintendent of Manipur Central
Valley) and demographic data from the Census of Manipur, 2011, the research employs techniques such as Location Quotient
(LQ), to analyse Theft concentration. The present study brings out that, the Theft distribution varied significantly in across
different regions. With, Imphal West and Imphal East exhibit high Theft concentrations, while Bishnupur shows a decrease over
the decade. Through the D.LQ (Difference in LQ) analysis, it had revealed that, in the recent decade, Thoubal including

Kakching has emerged as a new hotspot for Theft with a dramatic rise.

Introduction

The propensity for Theft, like much other
human behaviour, has deep evolutionary roots
ingrained in our genetic makeup (Hooton, E.A,
1939). From an evolutionary standpoint, Theft can be
a survival strategy employed by individuals to
acquire resources necessary for their own well-being
and reproductive success. In this light, acts of Theft
may be interpret as manifestations of innate instincts
geared towards maximizing individual fithess—a
concept deeply rooted in Darwinian principles
(Hooton, E.A, 1939). Defining from the Legal
handbook (IPC), Theft is the intention to take
dishonestly any movable property out of the
possession of any persons consent, moves that
property in order to such taking, is commit Theft. In
IPC of India, Theft is punishable under the IPC
Section 378 (Mishra, S.N, 2022). Over the past
decade, the Central Valley in Manipur has
experienced varying levels of Theft incidents with
significant disparities observed across different
regions. Understanding these variations is crucial for

developing targeted crime prevention strategies.

The existing literature on spatial crime
(including Theft) analysis studies, that provides
useful insights into the methodology for analysis of
variations in varied geographical context (Chainey &
Ratcliffe, 2005; Lama & Rathore, 2017). Studies, that
provide methodological framework for the Inequality
analysis of Crime including Theft (Harries, K.D, 1974;
Roa, S.V, 1981). Emile Durkheim's (1951) theory of
anomie and social integration provides a
foundational framework for understanding the
dynamics of crime and deviance within society.
Additionally, research on GlIS-based crime mapping
and spatial statistical techniques informs the
methodological framework for conducting spatial
analysis of Theft data (Anselin, et al., 2000). In
Manipur, crime related studies were undertaken
(Chanu, Bilashini, L., etal., 2022; Ragui, S., & Sing, T.
B, 2018), but none had applied Location analysis for
the study of criminal behaviour.

This study addresses the need to analyse
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the Spatio+temporal distribution of Theft and identify
regions with high and low Theft concentrations. By
examining the patterns of Theft, the research aims to
provide insights into the factors contributing to these
disparities and inform policy interventions.

Objectives

The study aims to assess the Spatio—
temporal pattern of Theft concentration through the
Location Quotient technique, compare the decadal
variation in Theft's Location Quotient, analyse Theft
distribution's inequality to offer insights into targeted
crime prevention strategies derived from the
findings.

The Study Area

Manipur Central Valley has a total
geographical area of 2,238 km® and is located
between 24°20' N to 25°0' N latitudes and 93°0' E to
94°0' E longitudes. In the opinion of some geologists,
the Manipur Central Valley was the lacustrine plain of
an old lake that later filled up and raised. The valley is
drain by Imphal, Iril, Thoubal, and Nambul river. It
experiences sub4ropical monsoon climate with
average rainfall of 220 cm. (Bhattacharyya, N.N,
2006). The geography of the region provides a space
for the support of 16, 33,672 population (2011
census report), and projected to be 18, 41,363 (2021)
population recently (projected from the previous
census record), along with diverse societal
community. The Manipur Central Valley had five main
towns (Central places): Imphal West, Imphal East,
Thoubal, Kakching, and Bishnupur. (Singh,
Nabakumar, Th, 2014).

Database and Research Methodology

Theft data, obtained from law enforcement
agencies (NCRB; Superintendent of Police, Central
District), are spatially analysed to identify inequality
and concentration of their distribution in Manipur's
Central Valley (Imphal East, Imphal West, Thoubal,
Kakching, and Bishnupur).The demography data
have collected from Census abstract of Manipur

Uttar Pradesh Geographical Journal Vol. 29, 2024

(2011). Additionally, geographical factors, including
land use patterns and proximity to urban centres, had
considered to understand the spatial dynamics of
social crimes within the region. The primary data had
collected from the field survey using personal
observation and unstructured interview and
discussion with the expertin the field.

The technique used for the spatial analysis
of Theft in the Manipur Central Valley is Location
Quotient, L.Q. It is express as, LQ = (Ti/Pi)/(Ti/Pr)
where, Ti=Number of reported Theft, in a specific
area (Imphal East, Imphal West, etc); Pi=Population
of the specific area; Ti=Total number of Theft
incidence in the Manipur Central Valley. The second
technique, is calculating the difference of the LQ
values. It can be express as D.LQ=LQ (P1)+Q (Po),
where, P1= LQ for the recent and Po= LQ for the
Previous incidence. GIS tool and Excel had utilised
for the cartography and mathematical analysis.

Results and Discussion
1. Location Quotient (LQ) Analysis

In 2011, Bishnupur, record 40 Thefts in a
population of 2,37,399, results in a Theft percentage
of 0.0168% and a Location Quotient (LQ) of 0.407.
This indicates that Theft is less prevalent in
Bishnupur compared to the regional average. In
Imphal East, there were 76 Thefts in a population of
4,56,113, with a Theft percentage of 0.0167% and an
LQ of 0.402. Imphal West reported 496 Thefts in a
population of 5,17,992, yielding a Theft percentage
of 0.0958% and a significantly higher LQ of 2.311,
indicating a high concentration of Thefts. Thoubal
including Kakching had 65 Thefts in a population of
4,22,168, with the lowest Theft percentage of
0.0154% and an LQ of 0.372, suggesting that Theft
occurrences are the least frequent (Table 01).

Moving to 2021, the Location Quotient (LQ)
of Theft for the Manipur Central Valley highlights the
relative concentration of Theft incidents across
different regions. Bishnupur recorded 32 Theft



@ 61w

incidents with a population of 2,69,482, resulting in a
percentage of Theft to population of 0.0119 (1.19%)
and an LQ of 0.264. Thoubal including Kakching had
103 Theft incidents, a population of 4,85,630, a Theft
to the population percentage of 0.0212 (2.12%), and
an LQ of 0.471. Imphal East recorded 302 Theft
incidents with a population of 5,31,908, resulting in a
Theft to population percentage of 0.0568 (5.68%),

and an LQ of 1.260. This means that Theft in Imphal
East is 1.26 times the regional average, showing a
higher concentration. Imphal West had 409 Theft
incidents, a population of 5,90,395, a Theft to
population percentage of 0.0693 (6.93%), and an LQ
of 1.537. This indicates that Theft in Imphal West is
1.54 times the regional average, showing a
significantly higher concentration (Table 02).

Table 01 : Location Quotient Calculation of Theft, 2011

Region Theft Population Percentage of Theft to Theft LQ
population
M @ ©) 4) Q)
Bishnupur 40 2,37,399 0.016849 0.406591
Imphal East 76 4,56,113 0.016663 0.402085
Imphal West 496 5,17,992 0.095754 2.310653
Thoubal (Kakching) 65 422,168 0.015397 0.371539
Central Valley 6717 16,33,672 0.04144

Source: Calculated from NCRB and report from superintendent of Police of Central Valley

Table 02 : Location Quotient calculation of Theft, 2021

Region Theft Population Percentage of Theft to Theft LQ
population
(M @) (©) 4) )
Bishnupur 32 2,69,482 0.011874634 0.263518
Imphal East 302 5,31,908 0.056776736 1.259971
Imphal West 409 5,90,395 0.069275572 1.537341
Thoubal (Kakching) 103 4,85,630 0.02120955 0.470676
Central Valley 846 18,77,416 0.045061936

Source: Calculated from NCRB and report from superintendent of Police of Central Valley

2. Difference in Location Quotient (LQ) Analysis

The Difference in Location Quotient (DLQ)
data for 2011-2021 reveals distinct levels of theft
variation across different regions (Table 03). In
Bishnupur, the Location Quotient (LQ) for Theft was
0.4066 in 2011, which decreased to 0.2635 in 2021.
This represents a decadal variation of -0.1431. This

decline indicates that theft incidents became less
concentrated in Bishnupur over time, suggesting that
the region experienced a relative decrease in theft
activity compared to other parts of the Manipur
Central Valley. This decline could be the result of
improved law enforcement, changes in the socio—
economic fabric of the area, or a shift in criminal

Uttar Pradesh Geographical Journal Vol. 29, 2024
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activity to other regions. Conversely, Imphal East,
saw a substantial increase in theft concentration with
the LQ increased from 0.4021 in 2011 to 1.2599 in
2021, showing a positive decadal variation of 0.8579.
This suggests that thefts have become significantly
more concentrated in Imphal East. The rise in LQ
indicates that the region has emerged as a hotspot
for theft incidents in recent years (Fig 01). Factors
such as urbanization, economic development, and
population growth may have contributed to this
increase, creating conditions that favour the rise of
such crimes.

Imphal West had a high LQ of 2.3107 in
2011, which decreased to 1.5373 in 2021. The
decadal variation of ©.7733 indicates a significant
reduction in the concentration of Theft, though it
remains a high Theft area compared to the regional
average, indicating that the region's share of total
Theft activity has decreased over the years. This shift
could be due to the migration of criminal activities to
other regions or the implementation of effective crime
prevention strategies. In Thoubal (Kakching
including), the LQ for Theft rose dramatically from
0.3715 in 2011 to 0.4706 in 2021, with a decadal
variation of 0.0991. Although the increase is modest
compared to the other regions, it indicates that Theft

incidents have become slightly more concentrated in
Thoubal over the decade. This change suggests that
the region may be experiencing some socio—
economic or demographic shifts that are contributing
to a gradual rise in theft activity, though it is not as
pronounced as in Imphal East (Fig 01 and Table 03).

In summary, the analysis of DLQ shows
distinct regional patterns in the concentration of theft
incidents in the Manipur Central Valley. Imphal East
stands out with a significant rise in its LQ, highlighting
an increasing Theft problem. The overall region
shows stability in Theft concentration, but the local
variations call for focused preventive measures,
especially in Thoubal (Kakching) and Imphal East, to
address the rising Theft issues. This sharp rise
highlights an emerging Theft problem, suggesting
that the region may be experiencing new or
worsening conditions that facilitate Theft, such as
economic downturns or increased urbanization
without corresponding security measures
(Durkheim, Emile, 1951). By implementing targeted
interventions, addressing socio-economic issues,
and enhancing community involvement, itis possible
to mitigate Theft and improve overall safety and
security inthe region.

Table 03 : Difference in Location Quotient of Theft (2011-2021)

Region 2011 2021 DLQ
Bishnupur 0.406591 0.263518 -0.1431
Imphal East 0.402085 1.259971 0.8579
Imphal West 2.310653 1.537341 -0.7733
Thoubal (Kakching) 0.371539 0.470676 0.0991

Source: Calculated from the LQ index of 2011 and 2021; Note: DLQ=Difference in Location

Quotient.

Conclusion

The analysis reveals significant trends in
Theft incidents across the Manipur Central Valley
from 2011 to 2021. The variations in Theft rates
across regions indicate differing levels of social

cohesion and collective conscience. Imphal West
and Imphal East showed high Theft concentrations,
with Imphal East experiencing an increase over the
decade. Conversely, Bishnupur saw a decrease in
Theft concentration, indicating improvement.

Uttar Pradesh Geographical Journal Vol. 29, 2024
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Thoubal (including Kakching) emerged as a new
hotspot, with a dramatic rise in Theft incidents. While
the overall regional Theft concentration remained
stable, variations between areas highlight the need
for targeted interventions. Moderate inequality in
Theft distribution has observed, emphasizing the
importance of region-specific strategies to manage
Theft effectively. This calls for focused preventive
measures in Thoubal (Kakching) and Imphal East to
address the rising Theft issues, while sustaining the
improvements seen in Bishnupur and Imphal West.
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REGIONAL DISPARITIES IN SOCIAL DEVELOPMENT OF NATIONAL CAPITAL
REGION AND NON-NATIONAL CAPITAL REGION OF HARYANA

Anamika Yadav and Vipin Kumar

ABSTRACT

Development in any region is a continuous process. During development race, some places develop rapidly while
other places lag behind in the pace of development and this lead to regional disparities. An imbalance in the quality lifestyle
within various geographical regions is referred to as regional disparities. This is a worldwide phenomenon common in both
developed and developing nations. The current study analyses the disparities in social development across Haryana's non-
NCR and NCR utilizing a composite index. The study used statistical abstract-based data from 1991, 2001, and 2011. The
empirical findings show that NCR is better than non-NCR in Haryana regarding social progress. The study's results confirmed
huge disparities at the district level in the state. The study indicates that low-development districts need to improve most

indicators to raise their degree of social development.

Introduction

Development is a long4erm process of
change wherein the needs of the local populace are
given special consideration. Economic and social
growth are interdependent and both are essential to
the process of development. The "quality of life" that
an area's residents enjoy is the best indicator of its
social development. Many scholars compare social
development with the quality of life. Any regional
development plan might establish priorities based on
the present demographic conditions. Geographic
disparities have been acknowledged as both a cause
and an effect of development, having a major impact
onaregion's process of development.

There is a mutually beneficial relationship
between social and economic progress. The social
development of Haryana state has been studied by
dividing it into two parts: one is NCR, and another is
non-NCR. The districts falling under the NCR of the
state are generally more developed than the non—

NCR. According to the study, low-development
districts need to improve the majority of the
indicators to raise their degree of social
development.

Objectives

1. The objective of the present research is to
examine geographical disparities between
Haryana's non-NCR and NCR social
developmentlevels.

The Study Area

Haryana is a primary agriculturally
prosperous state of north India. Its borders are
shared by Rajasthan in the southwest, Uttar Pradesh,
Delhi in the east, and Himachal Pradesh and Punjab
in the north. The total area of Haryana state is 44,212
km? (1.34 per cent of the country). Its latitudinal
extension is 27930' to 30236' in north and longitudinal
extension is 74928' to 77230' in east. For the study,
Haryana is dividing into NCR, and Non-NCR. The
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concept of the National Capital Region was first
mentioned in 1962 to develop a metropolitan area
around Delhi to remove the increasing population
pressure from capital. NCR plan was necessary to
save Delhi's infrastructure from population pressure.
According to the NCR Planning Board Act 1985, a
total of 21 districts of the national capital along with
Rajasthan, Uttar Pradesh, and Haryana were
included in the NCR of India. At present, Haryana
consists 45.97 % (25,327/55,083 km®) of NCR area.
The NCR has been expanded from time to time by the
Govt. of India. Recently expansion in June 2015, the
following 14 districts of Haryana state are included in
NCR; Gurugram, Faridabad, Palwal, Mewat, Rewari,
Mahendergarh, Jhajjar, Panipat, Bhiwani, Rohtak,
Jind, Sonipat, Charkhi Dadri and Karnal, whose total
areais 25,327 km?, which is 57.28% of Haryana.

Data Used and Research Methodology

The secondary data was obtained from
Haryana statistical abstracts, 1991-92, 200162, and
201142. However, some information has been
obtained from other secondary sources such as
Govt. reports, Research papers, etc. Usually,
following 3 indicators; population growth, literacy
rate, and sex ratio, have been taken to calculate
levels of social development. The composite index
and cartographical techniques have been applied to
analyse and interpret the data to know the regional
disparities in social development during 1991, 2001
and 2011. The composite index method has been
used by applying the following formula: —

value of the district at top -
value of the specific district position

Deprivation score = —
P value of the district at top -

value of the district at bottom position
Deprivation score = I- Deprivation score

Summation of developments cores of
all the indicators used

Deprivation Index =
eprivation fndex Total Indicators

Uttar Pradesh Geographical Journal Vol. 29, 2024

Results and Discussion

The research indicates that there have been
discrepancies in the social development of
Haryana's districts, both in the non-NCR and NCR
areas. The asymmetrical levels of social
development across the state's districts are a result of
the uneven development. Additionally, it's been the
cause ofthe regional disparity in social development.
All the districts have been divided into three main
categories to illustrate the disparities in social
development—

1. Areas with High, 2. Moderate, and 3. Low Level of
Social Development

1. Areas with High Level of Social Development
(Above 0.60)

This category of districts includes
development level recording composite index level
(CIL) of more than 0.60 (Table 01, Table 02). Although
Haryana is normally a socially developed state,
regional disparities persist in various dimensions of
its development, such as literacy rate, population
growth, and sex ratio. In 1991, only Rewari district
was in NCR & Yamunanagar districtin Non-NCR with
a high level of social development area (Fig. 01A).
While in 2001, three districts (Gurugram, Rewari, and
Rohtak) were from NCR but no district of non-NCR of
Haryana (Fig. 01B), and in 2011, two districts (Rewari
and Mewat) of NCR and five districts (Ambala, Sirsa,
Fatehabad, Karnal, and Kurukshetra) of non-NCR
(Fig. 01C) have high development due to increased
urbanization, economic growth, and Infrastructure
facilities.

2. Areas with Moderate Level of Social

Development (0.30-0.60)

Maximum districts of Haryana have a
moderate level of social development. The districts of
Haryana NCR included in this ca tegory according to
the census 1991, were Faridabad, Gurugram,
Rohtak, Sonipat, and Panipat (Fig. 01A) but reduced
in number in 2001, three districts viz. Faridabad,
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Sonipat, and Panipat (Fig. 01B) whereas in 2011,
again increased & reached upto six districts those
were Faridabad, Gurugram, Palwal, Rohtak, Sonipat,
and Panipat (Fig. 01C).

Most districts of Haryana included in this
category were from non-NCR. As per census data,
seven districts (Ambala, Bhiwani, Hisar, Kurukshetra,

Haryana M

Levels of Social Development +

Mahendergarh, Sirsa, and Karnal) in 1991 (Fig. 01A)
and thirteen districts (Ambala, Bhiwani, Fatehabad,
Hisar, Jhajjar, Jind, Kaithal, Sirsa, Kurukshetra,
Karnal, Mahendergarh, Panchkula and
Yamunanagar) in 2001 (Fig. 01B) while seven districts
(Bhiwani, Hisar, Jind, Kaithal, Mahendergarh,
Panchkula and Yamunanagar) in 2011 (Fig. 01C)
have moderate level of social development.

Legend
| Low
EEA Modate | NCR
- High | NON-NCR
Kilometers
U S 0 TE 100

Source: Based on Composite Index

Fig. 01
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3. Areas with Low Level of Social Development
(Below 0.30)

This category of districts includes
development level recording composite index level
below 0.30 (Table 01 and Table 02). Until 1991, there
was no district in this category (Fig. 01A & 01B) from
NCR only Palwal in 2001 and only Jhajjar in 2011 is
included in this level, from NCR region. Jind & Kaithal
(Non-NCR districts) were included in this category
only (Fig. 01C). The reason for the low development
in these districts is strict social custom due to caste—
dominated society and the patriarchal mentality of
society.

Conclusion

The NCR of the Haryana state has seen a
greater prevalence of social development. Due to the
high rates of social development indicators like
population, literacy rate, and sex ratio, the NCR
districts have higher rates of social development than
non-NCR districts. The state government needs to
pay extra attention to develop, non-NCR districts.
These extra attentions will reduce regional disparity
and the overall progress of society. Therefore, it is
required strict rules and regulations to implement
necessary policies and laws, such as strict traffic
rules for the betterment of social development
uniformly, while flexible norms should be created in
some areas, such as the necessary social
infrastructure development, which may be hindered
by some strict rules like forest rules. An integrated
approach is required to handle all problems that will
be faced in the way of social development
throughout the NCR and non-NCR. Policy makers
need to take a more comprehensive and integrated
approach to improving the quality of facilities, such
as good education, jurisdiction, labour, and
employment, that guarantee a sustainable goal in the
future inthe NCR and non-NCR of Haryana. The state
government has launched various schemes for
social development, such as the Beti Bachao Beti
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Padhao Yojna, Mukhya Mantri Viwah Shagun Yojna,
Mukhya Mantri Samajik Antarjatiya Smarasta Yojna,
Ambedkar Housing Scheme for Denotified Tribes
and Scheduled Castes, etc. To stop the disparities
from getting more serious, intensive policy changes
arerequired.
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RECENT SCENARIO OF WATER SCARCITY IN INDIA:
A GEOGRAPHICAL APPRAISAL

Arti Vishnoi and Arti Yadav

ABSTRACT

Without water, we cannotimagine life on the earth. Itis the most important substance for living beings. The quantity of
fresh water available to the earth is very low and the demand for water increases day by day. This imbalance situation generates
water scarcity condition. We need to resolve this problem by sustainable conservation and management of water. Water
availability ensures food security, industrial production, and a sustainable environment. There are many factors behind this
problem, for example poor management of water, less public awareness, lack of government attention, etc. We need to
conserve naturally available water, and the government needs to take strict steps to protect natural water resources. According
to the UN report, India is projected to be the most severely affected country in terms of water scarcity among the global urban
population. Our union and state legislatives made several master plans to conserve and management of water, for example
Maharashtra, Rajasthan, Andhra Pradesh, Tamil Nandu, Gujarat, Karnataka and Odisha. The focus of this paper is to analyze
the factors of water scarcity in India and its present scenario of water scarcity in Indian states.

Introduction

"Water is the driving force of all the nature",
Leonardo da Vinci. "Life on the earth without water
cannot exist. Life exists wherever there is water
available. All kinds of living organisms consume
water for their existence. It works as a prime power
that maintains the earth's ecosystem and supports
various activities that are essential for living beings.
Without water, there are many dangerous impacts on
the earth's environment and its life, a major impact on
human civilization.

Water scarcity is the lack of sufficient
freshwater resources to fulfill human needs. People
will use more amount of water if there is a rise in their
income. The affluent section of society consumes
more water for washing, cleaning, gardening,
maintaining lawns, etc. The report of Water Aid in
2018 predicted that in near future water demand

would rise due to the rapid growth of Indian cities.
During summer months cities like Mumbai, Jaipur,
Nagpur, Lucknow, and Bhatinda already freeing
water rationing.

The absolute minimum requirement of
domestic usage is 50 liters per person per day and
the need in agriculture, industrial, and energy sectors
have minimal annual per capita requirement of 1700
meter cubic. The availability falls below this threshold
level. It will generate water scarcity or water shortage.
Kinds of the problems originate due to water scarcity
like food insecurity, water shortage, reduced
industrial production, impact on economic activities,
impact on energy production, risk on biodiversity,
deforestation, etc. In India, monsoonal rainfall helps
to fulfill most of the demand for water which is
collected on the surface or underground. After 1950,
there is a rapid rise in the Indian population and its
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water demand continued to rise. Due to the lack of a
sustainable conservation plan, India will stand in
front of a severe water shortage problem.

Objectives
e Tofocus onthefactor of water scarcity.

e Todiscuss the present scenario of water deficit
problem in India.

e To examine the problem and present the
solution to the problem.

e To spread the general awareness among the
peopleto conserve water.

Methodology

In this study, we aim to evaluate the recent
scenario of water scarcity in India. Data serve as the
primary requirement for our research. The
investigation of the research objective is data-driven.
The first and most important step for the researcher is
to do a literature survey from various sources, for
example Research Gate, Google scholar, library,
Sodhganaga, etc.

Additionally, secondary data will be
collected from different sources for example IMD
Site, Population Census, Journal, Articles, etc. These
data will be put to statistical analysis and graphically
represented by the researcher.

This paper is based on the secondary data.
The data is collected from various sources such as
journals, articles, books, and newspapers. Water
scarcity data collected from different organizations
such as the government of India; NITI Ayog IWT2.0
Central Ground Water Board (CGWB), etc. The data
is represented on different statistical methods, for
example, charts, graphs, tables, etc.

Concept of Water Scarcity in India.

Itis a simple concept, lack of sufficient fresh
drinking water resources to meet the water demand.
In other words, the total amount of water that is

naturally available varies according to the supply or
demand of water. Per capita availability is about
1614 m® per year. Due to rise in population may
reduce the per capita water availability to 1137 m°.
Water demand depends on population growth and
its size, level of economic growth, etc. Polluted water
also considers the absence of access to water.
There are two types of water scarcity: Physical water
scarcity and economic water scarcity. Physical
water scarcity generates those regions where there
is not enough water to fulfill the demands, for
example, dry parts or arid regions of the country.
Water scarcity problems arise due to the lack of
investment in infrastructure to extract water from
underground water sources or rivers, etc. So many
components contributed to generating this kind of
water scarcity problem, for example, climate
changes, overuse, increased water demands, etc.
Climate change would affect the world's ground
water reservoirs directly due to changes in the
pattern of water level or indirectly increase demand,
especially in the irrigation sector (World Bank,
2018). In the last century, water demand has been
growing at more than twice the rate of population
increases. In India, more than 1.1 million people lack
access to potable drinking water (UNICEF, 2013).
Due to the rise in population and its water demand,
the cost and effort to build & maintain access to
water increases. India accounts for 65%
groundwater supply for irrigation purposes. This
large amount of water used in the agriculture sector
is the key to economic growth in this country. By
2030, in India, the water demand will increase twice
the supply of water. As per the report of the Ministry
of Water Resource, GOI, the per capita water
availability will remain constant until 2021.

But in 2025 and 2050 per capita water
availability will descend to nearly 36% and 60%. This
will be due to rapid population growth, as compared
to its availability. It is due to adequate water demand
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not only for drinking purposes but also for economic
growth and development in different sectors in India.
The 20th Report of the National Commission on
Integrated on Water Management predicted that the
water demand will rise till 2050, the demand for water

across all sectors is estimated to be 710 BCM in
2010, 843 BCM in 2025, and 1180 BCM in 2050.
However, the availability of usable water remains
constant at 1122 BCM for the years 2010, 2025 and
2050 (Table 01).

Table 01 : Water Demand Projection.

Particulars Water demand in km® or BCM

Year 2010 2025 2050
Water Demand From 710 843 1180
All Sector

Irrigation 557 611 807
Drinking Water 43 62 111
Industry 37 67 81
Energy 19 33 70
Other 54 70 111
Availability of Usable 1,122 1,122 1,122
Water

Excess/ Shortfall 412 279 -58

Source: National Commission on Integrated Water Management, 1999)

Factors Contribute to Generate Water Scarcity
Problem.

India is blessed with monsoon (June to
September) and retreating monsoon (September to
December) rainfall, occurs more than 75% in India.
This short period of high-volume rainfall results in high
volume run-eff generated flooding conditions in some
parts of India, like Bihar, Himachal Pradesh, Punjab,
Delhi, and Haryana. Many regions face water
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shortage problems for the rest of the year. Drought—
prone regions like southeastern Maharashtra,

Northern Karnataka, Andhra Pradesh, Odisha,

Gujarat, Telangana, and Rajasthan facing water

shortage problem. Underground water is the major

source of fresh water in Indian cities because a larger

amount of water runs out during the rainy season due

to alack of infrastructure or the absence of a sufficient

water system.
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India gets enough rainfall in the monsoon
season but due to its physiographical factor's rainfall
varies from regionto+egion in India for example
average rainfall in India is 1,170m with a wide gap
between 100m in Rajasthan region to 1000m in
Mawsynram (East Khasi hills) in Meghalaya.

Groundwater is the major source of water in
India. It is used to compensate for unsuitable rainfall.
Its per capita availability is about 1614 m® per year.
Due to rise in population, the per capita water
availability may reduce to 1137 m® approx. The day—
to-€lay rapid increase in dependency on
groundwater drastically reduces the underground
water level. During the summer season, excessive

use of underground water causes a rapid reduction
in water levels in some parts of India like Punjab,
Western UP, hard rock plateau area of Central and
South India, some parts of coastal areas, etc.
According to the Climate Model and Representative
Concentration Pathway (RCP) scenario, the current
groundwater depletion rate is an average from 1.62—
4.454me. Approx 60% of irrigated agriculture
depends on groundwater because Indian agriculture
is based on irrigation. Due to the erratic nature of
rainfall. Farmers unsustainably extract groundwater
which declines arable land and impact economic
growth. Over utilization of underground water causes
an increase in the concentration of metal, solids, salt,
and other chemicals.

Table 02 : Various Uses of Water in India.

Year Domestic Irrigation Industry Energy Other
2000 6.6 85.3 1.3 0.3 6.5
2025 6.7 83.3 2.1 1.4 6.6
2050 7 74.1 4.4 9 5.5

Source: Central Groundwater Board

According to the Central Groundwater
Board, more than 60% of water used for irrigation
purposes comes from groundwater, accounting for
over 80% of total water usage in India. Domestic use
of water has increased from approximately 6.6% in
2000 to 7% in 2050. However, in the industrial sector,
gradual use of water has increased by 1.3% in 2000,
2.1%in 2025 and is projected to reach 4.4% by 2050.
A large proportion of water will be used in energy
production by 2050, because India is moving
towards renewable resources. The water supply
comes from groundwater sources over-exploited by
farmers, leading to a decline in groundwater levels
and generating devastating effects across a large
part of the country.

Table 03 presents the population and per
capita water availability in India until 2050. In 1951,
when the population was 361 million, the per capita
water availability was 5,177 m® per year, however by
2011, with a population of 1,210 million, the per
capita water availability reduced to 1,545 m°. Based
on this trend, we can estimate that in 2025 and 2050
the per capita water availability will be 1341m’° and
1140m° respectively. If India is unable to fulfill future
water demand across different sectors, such as
agriculture, industrial, and domestic use, it will be
facing acute water scarcity. Most of the urban areas
face water shortage conditions due to continued
migration and excessive demand for water.

Uttar Pradesh Geographical Journal Vol. 29, 2024
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TABLE 03 : PERCAPITA AVAILABILITY OF WATER.

year Population Per capita water % Change from
(million) availability(m®¥** the previous year

1951 361 5,177

1955 395 4,732 -8.59

1991 846 2,209 -53.31

2001 1,027 1,816 -17.92

2011 1,210 1,545 -14.92

2025 1,394 1,341 -26.37

2050 1,640 1,140 -14.98

SOURCE: - GOVERNMENT OF INDIA, 2009.

Present Scenario Of Water Scarcity Problem In
India

India has a 4% world water resource but
after 2011, it was moved towords the water-stressed
condition due to climate change, excessive water
demand, rapid population increase, etc. India uses
65% of its groundwater for irrigation purposes and
80% of water demand, inrural areas.

In 2004, India used 58% of its net available
groundwater which increased to 62% in 2014
(Ministry of Water Resource, Government of India
2017). lLack of restriction on the volume of
Groundwater extraction and availability of subsidized
power in the agriculture sector, a large-scale farmer
in north-western and peninsular India uses ground
water inefficiently (Kumar, 2019). Due to urban
sprawl, cities like Hyderabad, and Bangalore lost
their water bodies. Under groundwater declines due
to changes in land use and land cover (Ram
chandraiah and Prasad, 2004). Hyderabad and
Chennai lost their water bodies due to overcrowding
and uncontrolled development. In a major part of
India, groundwater is declining because people are
utilizing underground water for irrigation purposes,
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especially in those places that are far from surface
water sources like rivers (Wyrwoll 2012). The major
rivers of India like the Ganga and the Yamuna suffer
from water pollution such as domestic sewages,
industrial water, and harmful chemical substances,
putting pressure on groundwater sources (Ibid and
Sengupta, 2019). The northwest region of India, like
Haryana and Punjab also known as the bread basket
of India, comes under the water threat condition
because these regions, crops are water-ntensive, for
example, wheatandrice.

Water trains and tankers help the battle of
Latur's worst drought. Due to severe water extraction
of groundwater soon Delhi, Punjab, Haryana, and
Rajasthan are pushed toward the harrowing
shortage of water.

According to Central Ground Water Board
analysis, 56% of the wells, which are analysed to
keep atable on groundwater level, showed a decline
in its level in 2013 as compared to an average of the
preceding 10 years (2003-2013). CGWB concludes
after analysing 10,219 wells across the county. It
found that 5,699 wells had reported a decline. It also
finds that the agriculture sector is the biggest user of
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water. In several states well water levels decline, for
example Tamil Nadu, Punjab, Kerala, Karnataka,
Meghalaya, Haryana, West Bengal, and Delhi.
Irrigation accounts for nearly 90% of total
groundwater used. Its share is much higher in
agriculture-heavy states, for example Uttar Pradesh,
Punjab, MP, etc. The lack of a rational water policy led
to boundless water extraction of groundwater in
theseregions.

As per the report of NITI Ayog, composite
water index (FY 16-47) fast attempt Panndia set of
metrics that measured different dimensions of water
management. This study ranked 24, in how well they
managed their water, states Gujarat, Madhya
Pradesh, and Andhra Pradesh manage water
resources effectively. These states come under the
high-performance index. Himanchal Pradesh,
Punjab, Maharashtra, Telangana, Karnataka, Tamil
Nadu come under medium performance index.
Rajasthan, Uttar Pradesh, Delhi, Bihar, Chhattisgarh,
Odisha, Assam, Meghalaya, etc. come under low
performance. These states have a big river system
and natural sources of water but have poor water
management, they come under low performance.
These states need to learn better water management
from high performance states develop to such kinds
of schemes and projects, for example, Neeru Chettu
in Andhra Pradesh, and Sujalam Sufalam Abhiyan in
MP that help to develop better water management for
our present and future generations.

Uttar Pradesh and Madhya Pradesh are
large in terms of population as compared to their
area. Around UP and MP dozens of states face
severe, or complex water-stressed problems.
Karnataka, Maharashtra, Bihar, Gujarat, and
Rajasthan are the states facing water challenges. In
India, the Bundelkhand region spread over the 13
districts of Uttar Pradesh and Madhya Pradesh worst
hit by the water crisis.

According to the NITI Ayog report, since
2018 states of India have faced severe water

shortage conditions, like Maharashtra, Gujarat, Uttar
Pradesh, Jharkhand, Andhra Pradesh, Delhi,
Karnataka, and Rajasthan. In the year 2019, NITI
Ayog reported that in India 600 million people were
water deprived due to the unpleasant condition of
water shortage in its history. This report also included
21 cities like Delhi, Chennai, Bangalore, and
Hyderabad which probably exhausted their
underground water resources. The agriculture sector
is the main consumer of water in India. 80 to 90 per
cent of rural people's fresh drinking water needs
depend on underground water. Between 2007 to
2017, 60% ground water level declined in India, 90%
was used for irrigation purposes. Central
groundwater board collaborates with state/UT
periodically to assess the groundwater level pan
India. As per the assessment, out of a total of 6,881
units in the country,1186 units in state / UTs have
been categorized as over-exploited, where annual
groundwater extraction is more than annual
extractable groundwater resource.

Ground water levels continue to decline due
to dependency on underground water in India.
Farmers in arid regions with erratic nature of rainfall,
farmers dependency increases on underground
water. Indian government subsidizes the electric
pumps and places. No limits on the volume of
groundwater they extract, this will create a problem of
excessive water use and strained electric grids. India
stands in a highly vulnerable situation.

Government Initiatives

In the year 1980, according to the National
Perspective Plan for water transfer from surplus basin
to deficit basin, the National Water Development
Agency identified 30 such river links. Ken-Betwa
River interlinking was first project and began the
groundwork. It began work on four priority links and
this project was completed in 8 years. The project will
provide the benefits to water-stressed regions. In
2019, the state government of Uttar Pradesh
launched a project, which provides piped water
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supply to homes in Bundelkhand and Vindhya
region. The aim of this project is to participate in
ground water management in 78 districts of seven
states.

Many states already done work in the field
of water conservation for example Mukhyamantri Jal
Swavlamban Abhiyan in Rajasthan, Jalyukt shibar in
Maharashtra, Sujalam Sufalam Abhiyan in Guijarat;
Mission Kakatiyain Telangana, Neeru Chettu in
Andhra Pradesh, Jal Jeevan Hariyali in Bihar, Jal hi
Jeevan in Haryana. In 2019, government of India
launched Jal Shakti Abhiyan (JSA). It is a time—
bounded campaign mission to improve water
availability and improve water stressed blocks of 256
districts in India. These districts were selected based
on the groundwater extraction level as per the CGWB
information. Later, the Government of India extended
this mission and on 21 December, 2020 launched
"JSAH-Catch the Rain". The government of India has
launched Atal Bhujal Yojana, a central sector scheme
for 80 water-stressed districts in seven states
Haryana, Gujarat, Karnataka, Maharashtra,
Rajasthan, Madhya Pradesh, and Uttar Pradesh. The
purpose of this scheme is sustainable water
conservation and its management. The Central
Government supports to construction of water
harvesting and conservation work for MANREGA and
Pradhan Mantri Krishi Sinchayee Yojana.

Suggestions

The water scarcity problem develops when
the wide gap between water demand and supply
occurs. It has a great impact on human life, for
example poverty, migration, diseases, loss of
biodiversity, hunger, food insecurity, lack of access to
water, etc. Water Conservation and management of
naturally available water help to way forward from this
water scarcity through construction of Dam,
desalination, rainwater harvesting, and rejuvenating
old water conservation methods that are based or
region to region, climate and physiographic
conditions. These methods help to meet the demand
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for water for different human needs, for example,
agriculture, industrial, and domestic purposes.
Conservation involves both water-saving technology
and behavioral decisions. These techniques provide
a good quantity and quality of water which helps to
fulfill the water demand of people.

We need to provide general awareness
among the people so they can conserve and manage
the water and fix this kind of water scarcity problem.

Some prominent suggestions to resolve the water
scarcity problem

1) A country like India which is based on
monsoonal rainfall, will face severe impacts of
inadequate rainfall. Water management
practices should be encouraged on a large
scale for better availability of water especially in
city regions, for example Bangalore, Delhi, etc.

2) Interlinking project is a large-scale project; we
transfer excess water from the region to
droughtprone areas. That way, we control
floods and drought conditions at both same
times, for example, Ken-Betwa, Tapi-Narmada,
GodavariKrishna, Pennar -Cauvery, etc.

3) Atthe ground level, we need to decentralize the
management of water at the community level.
Delwara in Rajasthan and Cuttack in Odisha.

4)  For the better management of surface water at
the local level we need corporations among the
different states. For example, Delhi, Haryana,
and Uttar Pradesh for Yamuna River; Kerala,
Tamil Nandu, Karnataka and Puducherry for
Cauvery, etc.

5) Need a changing cropping pattern and crop
diversification in India, like zero budget, Natural
farming, and organic farming. For example in
Sikkim and Karnataka, etc.

6) Rejuvenate old water harvesting practices
which were practiced in old times in different
parts of India, for example kund, Taanka,
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Jhalarain Rajasthan, Eirin Tamil Nandu, etc.

7) The desalination method helps to increase
freshwater availability on earth. In which
removing dissolving salt and minerals from sea
water or saline underground water.

8) Water recycling refers to reusing water for
appropriate purposes, for example, gardening,
agriculture, industrial, etc. Water conservation
refers to using a lesser amount of water.

9) A dam and reservoir create an artificial lake
constructed by humans. These structures are
built behind the dam in rivers that can collect
water for the dry season. It helps to fulfill urban
water demand, reduce flooding conditions,
generate electricity, etc.

10) Rainwater harvesting is a vital tool for arid
regions to get enough rainfall during the rainy
season. This helps to reduce soil erosion,
reduce flooding conditions, reduce
desertification, enhance forestation, etc.

Conclusion

Worldwide water scarcity has become a
major problem of human society. In last few decades,
water scarcity has increased due to the rapid rise in
population, climate change, over-€onsumption,
deforestation, etc. We Need to use our source of
water sustainably and conserve it for future
generations. India has three major sources of water
river, underground water, and rainwater but lack of
proper water management and conservation of water
many large parts of India face water scarcity. Several
regions of northwest and south India face water
scarcity fromtime totime.

Threatening water scarcity in India, we need
to conserve water sources which are available
around the settlement such as lakes and water
bodies (Dutta Singh, and Prasad 2010). Wetlands
located around the cities are economically valuable.
Encroachment of water bodies and wetland river

beds should be prevent. Government should work
on water Management and conservation practices
and people's contribution towards sustainable use of
water and conservation, more importantly to reduce
these kinds of issues. This study will provide insight
into water scarcity+elated problems. How is this
water shortage problem generated, what are factors
that contributes to it and how it affects living
organisms? With the help of this study, now we
understand how important for us to sustainably
conserve and management of water. How to reduce
this water shortage problem and parallelly fulfill the
water demand?
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IMPACT ASSESSMENT OF ANGANWADI SERVICES ON RURAL DEVELOPMENT
IN JAKHNIDHAR BLOCK, TEHRI GARHWAL (UTTARAKHAND)

Raiz Ahmed, Rajesh Bhatt and Anita Rudola

ABSTRACT

Rural Anganwadi services are the backbone of rural healthcare and childcare development in India. Anganwadi
centres make available a combined package of facilities including supplementary nutrition, basic healthcare, and pre-school
education in rural areas. The integrated child development schemes are one of the largest community-rich programmes that
provide integrated packages for the child below 6 years and pregnant and lactating mothers in different areas through
Anganwadi workers. Anganwadi Services plays a vital role in reducing the stress level and fatigue of the mother by contributing
to their nurturing small child. Nutritional level throughout the initial phase of life mostly influences the general health and
development of children to achieve the milestone of life. These centres also teach mothers about the importance of nutrition
and health, empowering them to better care for their child. In this study an attempt has been made to understand the impact for
Anganwadi services on the rural household for the development and also analyse the awareness, knowledge, role and
responsibilities of Anganwadi workers in rural area of Tehri Garhwal, Uttarakhand. The primary survey was conducted and
collected the information of 15 selected villages and 33 Anganwadli centres from Jakhnidhar block in Tehri Garhwal District of
Uttarakhand through population basis 165 respondents sample used for analysis of data.

Introduction

Anganwadi centers give women the
wisdom of participation in the community. It provides
a chance to participate in various activities in rural
areas. In other words, it extends the social value and
time to develop the healthy relations with
neighbours, and attend the occasion without any
hesitation with other women in the Anganwadi
centres. Healthy environment and healthy nutrition
are important to develop the physical appearance of
every child. This basic nutrition helps the child to
grow strong physically and mentally that sustained at
a very young age and more likely to be the healthy
adult. Anganwadi services established the key
source of communication between the government

and the rural people through the Anganwadi workers
that teach the parents, aware about basic health
services, benefits and child development in rural
area. The major challenges for the Anganwadi works
are shortage of infrastructure such as non-availability
of government building, separate kitchen and toilet
and availability of clean drinking water facilities in
rural area. Supplementary nutrition is not sufficient
for the growth of children, providing of other basic
facilities is necessary which reduce the mental
pressure of parents towards their children (Navuluri,
etal., 2020).

Anganwadi centres provide the nutrition
and health care services to children and mothers
through counselling, door to door counselling, pre—
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school education, supply of health and medical
facilities, immunization and rich source of nutrition.
The knowledge gap between the rural and urban is
complex in nature, urban services provide better
services as compared to rural area (Bhattarai, et al.,
2017). For the improvement in the Anganwadi
centres bring new technology on it to deal various
problem of health, morality, child protection, etc
(Bhatnagar & Bhadra, 2015). The function of
Anganwadi workers is not distribution of services
only, but need to develop and improve the
satisfaction level of the mothers and children
(Rehman, et al., 2017). Most of Anganwadi centres
have less working space but maintenance of register,
basic kit and equipment are better in many centres
(Baseer, etal., 2021)

The Study Area

Jakhnidhar block is located in the Tehri
Garhwal district of Uttarakhand. It is situated at
30°20'16" N latitude and 78°30'55" E longitude. Itis an
important part of the local governance structure and
plays a crucial role in the development and
administration of its local community. There are a
total of 151 villages in the Jakhanidar community
block of Tehri Garhwal. Total population is 47,520
with a male population of 21,897 and a female
population of 25,623. The literacy rate of Jakhnidhar
block is 74.98%. The climate has been pleasant and
minor change in temperate throughout the years.
The maximum temperature rises to about 37°C in
June and July, and the minimum temperature falls to
about 2°C in December and January. In Jakhnidhar,
there is a diversity of flora and fauna. Tropical and dry
deciduous forests are found in this area. The
topography is mountainous, with flowering valleys
and small grassland.

Objectives
1. To analyse the availability of services in
Anganwadi centres for children and mothers.

Uttar Pradesh Geographical Journal Vol. 29, 2024

2. To analyse the perception and awareness of
Anganwadi services on rural development.

Research Methodology

This study is based on the primary survey
which was conducted in the Jakhnidhar block of
Tehri Garhwal district of Uttarakhand. The data is
collected through the questionaries and door to door
survey to understand the impact of Anganwadi
services on rural household. A total 165 samples
collected in 15 villages and 33 AWWCc survey on the
population basis. Villages are divided on the three
categories (High, Medium and Low population) on
the basis of purposive sampling method.

Data Analysis

For the analysis of data, we use Jamovi
open-source statistical software and Microsoft excel
software. Total 165 samples were finalised for analysis
of data to understand the impact of Anganwadi
services on socio-economic condition of the
respondents in rural landscape and also analyse the
impact of services on rural development considering
the indicators like 0-3 years children, 36 years
children, and pregnant women and nursing mothers.

For the first three factor, we use the one-way
Anova statistical method and observed that result is
statistically significant and have a positive impact on
services and rural development because p value less
than 0.05. In this method, we calculated p-value,
variance, standard deviation and mean standard error.

In people perspective on the Anganwadi
services and rural development, we calculate the z—
score value and percentage. Higher the value means
people perception is positive and lower the means
people perception is less on the services. To
calculate the z-score given formulais to be used.

_X—H

L="5
Where, z = Standard score
x = observed value
u = Mean of the sample
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¢ = Standard Deviation of the sample
Results and Discussion

Socio-Economic Status of Respondent in The
Study Area

The socio-economic condition in rural areas
progressively changes over time. It represents the
household condition and standard of living in society.
Major indicators of socio-economic status are

education, income, family type, etc., which signifies
the structure of society. To understand the status of
the socio-economic condition, the age group of the
respondents was divided into three categories, as
shown in Table 01 below (young, middle, and old age
groups). The mean value of the age group is 55.00,
and the standard deviation is near about 20.00, as
shownin Table 01.

Table 01 : Socio-Economic Status of Respondent

Attribute Groups Frequency Percentage Mean STED
Age <30 (young) 35 21.21 55.00 | 20.000
(years) 31-41 (Middle) 75 45.45
41 above (old) 55 33.33
Primary 32 19.39
Educational Secondary 35 21.21
Qualification Sr. Secondary 30 18.18 27.50 9225
Graduate 25 15.15
Professional 10 6.06
Illiterate 33 20.00
Monthly <5000 65 39.39
Income 10,000-20000 52 31.51
(Rs.) 20,000-30,000 23 13.93 33.00 | 24.176
30,000-40,000 15 9.09
Above 40,000 10 6.06
Family type Joint 98 59.39 82.50 21.92
Single 67 40.60

Source: - Data Based on Primary Survey

Education is one of the most powerful tools
for socio-economic development. As per the survey,
most of the respondent's qualifications are
secondary, which represents 21.21 per cent, and
other educational categories show the minor
proportions of the respondents. The mean value of
the education qualification of the respondents was
27.50, which is very low. As far as income is
concerned, 39.39% of respondents belong to the less

than Rs. 5,000 monthly income group, while 31.51%
belong to the Rs. 10,000-20,000 monthly income
group, and other income groups show a minor
respondents' percentage. The mean value of monthly
income is 33.00, as shown in the table. Most people
prefer to live in a joint family, which shows 59.39%
and amean value of 82.50, which is very high.

Impact And Availability of Anganwadi Services
For 0-3 Years Children on Rural Development.

Uttar Pradesh Geographical Journal Vol. 29, 2024
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Children are the backbone of a country, and
their protection is the greatest concern for economic
and political stability (Srivastava, et al., 2012).
Anganwadi services are provided for the children
below 3 years to reduce health instability, such as
proper health nutrition, routine check-ups for iliness,
and supplementary feeding to monitor the growth of
the child on a daily basis. This study analyses the
impact of available Anganwadi services on children
under 3 years old. As shown in Table 02 below, for

health checkup, the p value is 0.02, and for
immunization, the p value is 0.01, supplementary
feeding (0.04), and take-home ratio in service, the p
value is 0.02, which shows that there is a statistically
significant relationship between the Anganwadi
services and rural development. In the case of
growth monitoring and basic treatment of minor
illnesses, the p values (0.36 and 0.27), respectively,
are greater than 0.05, which indicates there is no
statistically significant relation with services.

Table 02 : Anganwadi Services Below 3 Years of Age.

Standard
Sr. No | Anganwadi Services deviation | Variance | Pvalue | Std. Error
1 check up 25.02 .626 0.02 9.14
2 Immunization 27.29 145 0.01 9.96
3 Basic treatment for illness 23.65 .560 0.27 8.63
4 Supplementary feeding 32.61 .106 0.04 11.91
5 | Growth monitoring 29.77 .887 0.36 10.87
6 Take home ration 35.80 128 0.02 13.07

Source: - Data Based on Primary Survey
**p < 0.05, is statistically significant

Available Anganwadi Services For 3-6 Years
Children

Anganwadi services are intended to
improve the nutritional and health status of children in
the age group of 0-6 years and encourage optimal
growth and progress (Shanawaz, et al., 2013).
Anganwadi services for children 3-6 years are health
checkups, immunizations, basic treatment for iliness,
supplementary feeding, growth monitoring, pre—
school education, health and nutrition education,
and early childhood care to stabilize the nutrition and
health status of children. In Anganwadi centers, the
growth and progress of children are monitored on a
daily basis through various parameters such as
indoor and outdoor activities, play with cards and
charts, identification of symbols and alphabets, etc.
to develop the whole physical appearance and mind

Uttar Pradesh Geographical Journal Vol. 29, 2024

for better thinking. These services play a major role in
the whole development of the children, especially in
the hilly area. As shown in Table 03, all these services
are statistically significant because p <0.05 indicates
that services have a good impact on children and
rural development, except for the three services of
immunization, growth monitoring, and health and
nutrition education, which have p values of 0.32, 0.43
and 0.31 respectively.

Anganwadi Services for Pregnant Women and
Nursing Mothers

These services are provided for women to
reduce the stress level of pregnant and nursing
mothers for family welfare, post-natal care, breast
feeding, immunization, and prevention of some
common communicable diseases during
pregnancy such as malaria, tuberculosis, iron
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Table 03 : Anganwadi Services For 3-6-Year-Old Children.

Sr. | Services Standard P- Confidence | Standard | F-

No Deviation | Kurtosis | Skewness | value Level Error | Critical
Health

1 | checks up 21.68 -2.342 0.269 0.01%* 26.92 9.70
Immunization
Services 12.04 -0.945 0.601 0.32%* 14.95 5.39
Basic
treatment for

3 | minor illness 23.35 1.212 1.183 0.02%* 28.99 10.44
Supplementary

4 | feeding 25.33 -2.600 0.542 0.01%* 31.45 11.33 2313
Growth

5 | monitoring 23.10 2.457 1.392 0.43 28.68 10.33
Pre-school

6 | education 19.12 -0.123 0.656 0.00%* 23.74 8.55
Health and
nutrition

7 | education 17.28 -1.701 0.720 0.31 21.45 7.73
Early child

8 | hood care 26.58 1.114 1.136 0.00%* 33.00 11.89

Source: -Data Based on Primary Survey

**p < 0.05, is statistically significant and positive impact on services rural development

deficiency, weaning, and supplementary feeding,
as well as improvement in the psychological level
and children's nutritional care and balanced diet. In
table 04, itis shown that the pvalue and skewness of
services indicate that if p < 0.05, there is a
statistically significant and positive impact of
Anganwadi services on the pregnant and nursing
mothers in the study area. The p-values for the
services of health check-ups (0.024), immunization
services (0.043), referral services (0.013), and take—
home ration services (0.004), as shown in the table
below, are very significant and have a positive
impact on mothers and rural development. On the
other hand, only one service, health and nutrition
education (0.321) for mothers showed a value
above 0.05, which is not significant with the analysis
result. This indicates that there is no statistically
significant and positive relationship between this
service and mothers.

People Perception and Awareness on Anganwadi
Services

People's perceptions are most important for
analysing the impact of Anganwadi services at the
gross root level. People have a positive response to
Anganwadi services and are much more aware of
them. To analyse the people's perception and
awareness, z-score techniques are used. A higher z—
score indicates a higher people's perception, and a
lower z-score indicates a lesser people's perception,
as shown in Table 05. The value of the z-score is
higher for infrastructure (1.33), awareness (1.35),
development in children (1.42), cleanliness and
hygiene for children (1.69), home-based skill training
(1.40), interest in outdoor and indoor activities for
children (1.25), and play equipment (1.59), which
indicates people's perceptions of these indicators
are higher and more satisfied, as shown in the table.
The lower value of the z-score indicates less positive
impact on rural development (0.47), children's
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Table 04 : Anganwadi Services for Pregnant Women and Nursing Mothers

Sr. | Anganwadi Standard Confidence| Standard P-
No | Services Deviation | Range | Skewness Level Error value
Health
1 | check up 16.16 41 0.78 20.06 7.22 0.024**
Immunization
2 | services 8.43 21 0.68 10.46 3.77 0.043**
Health and
nutrition
3 | education 17.28 40 0.72 21.45 7.73 0.321
Referral
4 | services 23.10 61 1.39 28.68 10.33 | 0.013**
Take home
5 | ration 27.65 65 1.07 34.33 12.37 | 0.004**

Source: - Data Based on Primary Survey
**p < 0.05, is statistically significant and positive impact on services rural development

interest (0.84), birth preparedness (0.31), and indicators have a negative z-score value: health and
promoting breast feeding (0.30), which depicts nutrition education (-9.62) and meeting on a routine
people's perceptions of these indicators being lower, basis (0.26), as shownintable 05.

as shown in the table. On the other hand, only two

Table 05 : People's Perceptions and Awareness of Anganwadi Services.

Sr. No Statement Percentage (%) Z-Score

Are Anganwadi services have positive impact on
rural development 27.87 0.47

2 AWSs increase your children’s interest 30.3 0.84
Are you satisfied with the infrastructure of

3 Anganwadi centres 40.00 1.33
Are you aware about Anganwadi services 41.21 1.35
Are you seen development in your child 44.85 1.42
AWW workers provide you health and

6 nutrition education 19.39 -0.62
Are you worried about clean and hygiene of
your children in Anganwadi centres 46.06 1.69
Home based skill training provide to you 33.33 1.40

9 Counsel women on birth preparedness 21.82 0.31
Are Anganwadi works take interest of outdoor

10 and indoor activities for your children 31.52 1.25
Play equipment/material provided to your

11 children 40.6 1.59
Are Anganwadi services Promote breastfeeding

12 in your area 24.24 0.30
Are you invited to the meetings on routine

13 basis. 18.18 -0.26

Source: - Data based on primary survey,

Uttar Pradesh Geographical Journal Vol. 29, 2024
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Conclusion and Suggestions

Anganwadi services have a positive and
statistically significant impact on the beneficiaries
and rural development in this study. P-values have a
strong relationship between the services and
considered variables. In 0-3 years, Anganwadi
services indicate positive responses, except for basic
treatment for illness and growth monitoring, which
are not significant. For the past 3-6 years, the
available Anganwadi services have been quite good;
the p value has a positive relationship with the
services. Pregnant and nursing mothers lack of
health and nutrition education services. People's
perceptions are very positive and relevant to the
Anganwadi services, infrastructure, living space,
children's care development and cleanliness, service
awareness, home-based skill training for women,
counselling for women on birth preparedness,
outdoor and indoor children's activities, playing
materials and equipment, and the promotion of
breast feeding for mothers. Most people are satisfied
with the available Anganwadi services and eager to
admit their children to Anganwadi services for child
care and pre-school education. Anganwadi services
have a positive and statistically significant impact on
the beneficiaries and rural development in this study.
Pvalues have a strong relationship between the
services and considered variables. Significant and
positive value of z-score on people perception lies
(1.69t0 0.30) which indicates that services positively
impact on rural develop and rural children care.
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RURAL INFRASTRUCTURAL FACILITIES AND LEVEL OF DEVELOPMENT IN
FLOODPLAIN ZONES OF MIDDLE GANGA PLAIN

Dinesh Kumar, Kavita Mishra and Kumar Amit

ABSTRACT

This paper deals with the distribution of rural infrastructural facilities and the spatial pattern of the level of
development in the Middle Ganga Plain. The level of infrastructure development is related to the socio-economic development
of any region, which determines the standard of living for humans. The objectives of the study have been to analyze the
dispatrities in infrastructure development and its correlation with floodplain zones in the Jaunpur district. This study has been
mainly based on secondary data collected from the different offices. As a result, 21.31 per cent area of the district, which
includes Dharmapur, Jalalpur, Dobhi, Muftiganj, Mahrajganj, and Sirkoni blocks, scored a high level of infrastructure
development. The farthest blocks from Jaunpur city scored the lowest level of development, namely Barsathi, Shahganj,
Badlapur, Ramnagar, Baksha, Khuthan, Rampur, Karanjakala, and Machhalishahar with 48.77 per cent, while the rest of the
blocks fall into the medium category and cover 29.92 per cent.

Introduction

Socio-economic infrastructure and its
sufficient availability, equal distribution, proper
development, and sustainable use are essential for
resolving regional problems, maintaining accurate
direction and speed of the development process,
and minimizing spatial disparities. These facts are
more important when the presence of these services
is in the context of rural development because the
availability of sufficient infrastructure is significant for
maintaining the rate of rural development (Tiwari,
2010). Rural infrastructure is not only the main
element for rural development; it also plays a vital
role in the success of any developmental programme
considered significant for minimizing rural poverty.
The level of life style and rural economic conditions
are considered significant for rural infrastructure. It
increases productivity and growth in agricultural

development and generates employment (Kumar,
2006).

The study area is a part of the Ganga
Gomati Plain which is suffering from less availability
of infrastructure and this infrastructure is distributed
unevenly. In this study, it has been found that how the
infrastructure can be distributed in a plain area and
whether there is any correlation between the
geomorphology and infrastructure distribution and
development.

On the basis of several variables, we have
made an attempt to study the inter-block disparity of
different areas by using the composite Z score.

The StudyArea

Jaunpur district is located in Eastern Uttar
Pradesh in the Middle Ganga Plain, extending from
25°26'Nto 26°11' N and 82°8' E to 83°5' E. The district
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has a total area of 4,038 km® and a population of
44,94,204 people (Census, 2011). Eight rivers flow in
the district, including Gomati, Sai, Tambura, Gangi,
Pili, Basuhi, Mongar, and Varuna. The Gomati and Sai
rivers flow inthe central part of the district.

Jaunpur can be divided physiographically
into five regions: the northern tract, the central tract
(between Gomati and Sai River), the southern tract
(between Sai and Varuna River), the new alluvium of
Gomati, and the new alluvium of Sai river. The
topography of the district is mostly plain, with slight
undulation seen in areas near rivers. The area is
sloping towards the southeast, with relief ranging
from 77 to 89 meters above mean sea level. Two
basic soil types, clay (Matiyar) and loam (Domat),
cover the region. Jaunpur, Kerakat, and a few areas
of Shahganj Tehsil have loamy soil. Shahganj,
Machhalishahar, and Kerakat Tehsil are areas with
clay soil.

The glory of Jaunpur city, situated on the
Adi Ganga Gomti and its serene banks, served as the
principal hallowed ground for the meditations and
contemplations of Sages, Rishis, and Maharshis
(such as Maharishi Jamdagni and Parashuram)
(District Census Handbook, 2011). The district,
known as Shiraj-e Hind (the city of excellent scholars)
during the English era, has been exalted with
extremely rich and developed education. Despite
having a very rich historical and cultural heritage,
there are regional differences in the degree of socio—
economic growth because of geographical
variations in space and unequal involvement in the
planimplementation process.

Objectives
The major objectives of the study are as follows:

1. To measure the level of infrastructure

developmentin Jaunpur District.

2. Toanalyze the inter-block disparities in the level
of development and correlate the infrastructural
development with floodplain zones.
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Database and Research Methodology

The present study is exclusively based on
secondary data, collected from different sources like
the primary census abstract of Uttar Pradesh (2011),
the District Census Handbook, Agriculture Report
from Krishi Bhavan, Zila Sankhikiya Patrika from
Vikas Bhavan, and different websites. Measure of the
level of development and disparities have been
attempted with the help of Z score and Inter
Correlation Matrix methods. Formula of Z score is
given below —

oxi-X
Zij= )
Where,

Zij = Standard score of the observation of j block
Xi = Original value of i indicator

X= Means value of i indicator.

SD = Standard Division of i indicator

Further composite standard score has been
computed to show the regional disparities in the
levels of development of the blocks by using the
following formula:

_ X Zij
CSS= sz

Where,

CSS= Composite Standard Score
Zij= Z-score of i indicator of j blocks
N= Total no. of Indicators

Microsoft Excel and Arc GIS 10.2 software
have been used for computation and cartographic
presentation of regional variation and correlation.

Results and Discussion

The availability of rural infrastructure
services in the study area has been discussed using
the overlaying method. The layer of different
infrastructure has been overlayed on the flood plain
zones (Active Channel, New Flood Plain Zone I, New
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Floodplain Zone Il, Old Floodplain Zone |, Old Flood
Plain Zone Il, and Depressed Low Land) of the study
area (Figure 01). Figure 01 clearly shows the
distribution of infrastructure. Most of the
infrastructure is available in New Flood Plain Zone |,
New Floodplain Zone I, Old Floodplain Zone I, and
Old Flood Plain Zone Il. We can be categorized into
two types of infrastructure: social infrastructure and
economic infrastructure. In social infrastructure, we
include education and health facilities; on the other
hand, financial, communicational, transport,
electricity, and other agricultural infrastructure are
included in economicinfrastructure.

Social Infrastructure
Educational Facilities

The progress and development of any
nation have depended upon the level of education of
its civilians (Shukla, 2010). In the study area, there
are many types of educational institutions. There
were 3,522 primary schools in 2016. In 2016, there
were a total of 85 primary schools per lakh
population. Now, most of the villages have primary
schools to fulfill the objectives of Sarva Siksha
Abhiyan and School Chale Hum. There were 1,673
upper primary schools in 2016, and they were
distributed unevenly throughout the study area.
There are 579 secondary schools, with an uneven
distribution. In the study area, there are 14 higher
secondary schools per lakh population. Higher
education is very important for the population's
development. In the study area, there are 143
graduate colleges, 26 post graduate colleges, and
one university named Veer Bahadur Singh
Purvanchal University, Jaunpur. When we talk about
the human skill development, vocational institutions
play an important role in human development. There
are 95 vocational institutions in the study arearelated
to ITI, polytechnics, and medical colleges. Veer
Bahadur Singh Purvanchal University is a vocational
education hub with a Master in Business
Administration, a Master in Computer Application, a

Pharmacist, etc. So, it is clear that educational
infrastructure plays the most important role in the
development of human efficiency in the context of the
development of any region. The density of
educational facilities in the district is very low, from
the perspective of every 10,000 people.

Health Facilities

The meaning of health is related to the
mental and physical health of man, and without good
health, the person will behave resistant to socio—
economic development (Singh and Singh, 1992).
The district does not have sufficient facilities for
health institutions. Here are only moderate types of
health institutions, like allopathic hospitals,
ayurvedic hospitals, Unani hospitals, homeopathic
hospitals, allopathic dispensaries, ayurvedic
dispensaries, unani dispensaries, homeopathic
dispensaries, maternity and child welfare centers,
maternity homes, child welfare centers, primary
health centers, community hospitals, primary health
sub-eenters, family welfare centers, and one sadar
hospital. Most of the district population has been
dependent on the health service of Varanasi because
of Sir Sundar Lal Hospital, and many super specialty
hospitals are available there. The population
concentration has also influenced the distribution of
health facilities. The blocks of the old floodplain zone
denoting a higher population concentration with a
lower number of medical units and beds per lakh
population. If we compare, it lowers in the new
floodplain zone and because of the transport facility.
Allopathic hospital is a modern health facility that is
based on science and chemical medicines.
Ayurvedic hospitals are the oldest method of healing
in Indian history. Many Sages provide treatment to
patients using natural resources, such as herbal
medicines. There are 35 ayurvedic hospitals in the
district, which are not evenly distributed. The
homeopathic hospital is also a traditional model
hospital system. A total of 15 homeopathic hospitals
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are available in the district. Jaunpur district has 257
maternity and child welfare centers. The Nyay
panchayat primary health centre provides moderate —
level services. These hospitals have one or two
doctors and eight to ten bed facility. A block contains
three to four primary health centers. Only Kerakat,
Machhalishahar, and Rampur have five primary
health centers. Community Hospital has block-evel
hospitals in health facilities. These hospitals have
three to five doctors with more than ten beds, and
these hospitals have patient admission facilities.
Because of the high population concentration, the
Shahganj block has two community hospitals. A total
of 22 community hospitals were counted in the
district, and most of the community hospitals were
situated at the block headquarters. Primary health
centers are higher4evel treatment centers. A total of
ten PHCs are noted in the district. This type of
hospital exists only in Shahganj, Khuthan,
Karanjakala, and Baksha Sikrara, Dharmapur,
Rampur, Muftiganj, Jalalpur. These are the second—
level health hospitals in the district, while first4evel
hospitals like district hospital, namely Sadar hospital,
are situated in Jaunpur city.

Economical Infrastructure
Transport

The availability of transport facilities is
essential for rural development because through
them, we can easily access social and economic
services and connect with higher service centres for
economic and social development. The district has
five types of roads: national highways, state
highways, district roads, metalled roads, and
unmetalled roads (Pagadandi). National highway 31
connects Jaunpur to Varanasi and Jaunpur to
Sultanpur, with a length of 66.49 km in Jaunpur
district and a four+ane facility. The national highway
has been affected by the major river in the floodplain
area. There are four state highways (SH) that connect
one districtto another, namely SH5, SH 7, SH 34, and

Uttar Pradesh Geographical Journal Vol. 29, 2024

SH 36. SH 5 connects Sant Ravidas Nagar to
Jaunpur, and SH 7 connects Prayagraj to Shahgan;.
SH 43 connects Azamgarh to Shahganj, and SH 36
connects Pratapgarh to Mugara Badshahpur, with a
total length of 332.24 km. Several district highways
connect a third4evel service centre to another third—
level service centre, with a length of 219 km. Metal
roads connect one market to another. These types of
roads have a total length of2,376.41 km. These roads
are affected by the grass+oot4evel geomorphology
and the river characteristics. Unmetalled roads are
lowdevel roads found in villages for connecting
villages and hamlets, with a length of 1,607.42 km.
These roads were also affected by grass-—+oot+devel
geomorphology.

The Road Connectivity Index (RCI)

RCI is used to determine the density and
quality of the road. To calculate this index, we assign
the weight of the different types of roads based on the
ratio of different roads from high to low-eategory
roads. Like village, roads assign one and national
highways assign 23.5 because if a national highway
is 1 km, then the village road is 23.5 km, and the
calculation of the connectivity index follows the
formula.

Road connectivity index of jth block =
length of NH * width of NH + length of SH * width of
SH + length of district road * width of district road +
length of village road * width of village road.

Road connectivity index shows Badlapur,
Sirkoni, Shahganj, Mungra Badshahpur and Baksha
have a maximum value, which shows that the
maximum number and kilometre are in this category,
while Karanjakala shows that these blocks have higher
transport facilities, while Rampur, Ramnagar, Khuthan,
Dobhi, Barsathi, Dharmapur, Mahrajganj, and
Muftiganj have a low road connectivity index value.

In the Jaunpur district, there are five rail
networks with four junctions, namely Jaunpur,
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Shahganj, Janghai and Zafarabad with 238.68 km.
Most of the rail networks have a single line, while
Varanasi to Sultanpur via Jaunpur city has a double
railway line. Varanasi, Allahabad, Azamgarh,
Sultanpur, Pratapgarh, and Gazipur are well
connected by rail.

Communicational Infrastructure

Communicational infrastructure is an
inescapable element of social and economic
development in any area. In this study, we
considered the post office and telephone as
communicational infrastructure. Nowadays, mobile
is also evaluated as the best mode of communication
for voice, video call, and document sending, but
there is no authentic data on mobile services, and
almost every family has a mobile, so we have not
considered mobile service. The post office is the
traditional, modern medium to communicate with a
person, but it's very important to send a hard copy to
anyone, so the significance of the post office has
continued. In the district, 391 post offices are
accounted for.

Financial Facilities

The financial facilities help to develop the
rural area's economy and human resources.
Financial institutions, in the study area, are mainly
related to nationalized banks, regional rural bank,
district co-eperative banks, primary agricultural
credit societies, and land development banks.
Different banks have evolved their approaches and
criteria pertaining to financial support for solving the
problems of rural development. In the study area,
there are four types of banks: commercial banks
(173), co-eperative commercial banks (26),
agricultural credit societies (202), and other regional
banks (148). The Union Bank of India is the district's
leading bank, but other banks also provide banking
services. The banking services in the district are not
better because server problems arise at any time,
and the bank employees' behavior is also not good

compared to urban banks. Another problem is that
moderators hack the loaning system of the bank, and
without their help, no one can get a loan from the
bank. The charges of the moderators are also high
for providing loans to villagers, so rural people leave
their idea of loans. The Agricultural Credit Co—
operative Society provides members with short+erm
loans for agricultural inputs. The establishment of
primary agricultural co-eperative societies is made at
the Nyay panchayat level to provide the simple
convenience of loans. In the district, there are 202
Agricultural Credit Co-eperative Societies, and only
five have one per lakh population. The pattern of
electricity services has also changed from time to
time. In the present time, there are 14 hours of power
supply in a rural area, but low voltage and
interruptions in electricity service are the main
problems with electricity. In 2001 alone, 42.28 per
cent of the villages were electrified, and in 2016, it
increased to 73.10 per cent. There is tremendous
growth in the use of electricity in pump sets and for
domestic purposes. Scheduled caste (SC) hamlet is
the symbol of the undeveloped region, and it is
always neglected in the development process, so an
electrified SC hamlet is an indicator of development.
9.23% of SC hamlets are electrified. Mahrajganj,
Suithakala, Mariyahu, Dharmapur, Mungra
Badshahpur, and Muftiganj blocks are noted by this
facility at more than 10%, while the rest of the blocks
are found in lowfacility hamlets.

Level of Infrastructure Development

The level of infrastructure development is
related to the socio-economic development of a
region, which determines the standard of living for
humans. All the facilities that are human needs for
living standards, economic development, and non—
economic activities are included in this sector, like
educational facilities, health facilities, financial
facilities, communication and transport facilities, etc.
All these facilities under this class require human
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resources to be developed in any area, and these
human resources further improve these facilities.
Infrastructure plays a vital role in the development of
any area, so it is also necessary to measure the
development level of all these facilities.

On the basis of this level of development,
we find out how strong the establishment of
infrastructure is in an area and how weak it is, so by
strengthening the infrastructure, we can improve the
development of the regions. Based on the flood
plain, its different positions are found in different
zones. Like at the time of observation, we find out that
NFZ | and Il are not very suitable for infrastructure
because of the annual flood situation and undulating
surface, while OFZ | and OFZ Il have the best and
better position for the infrastructure, and the logged
area and Paleochannel also perform as a negative
factor for infrastructure development because this
zone has a low altitude zone with the water logging
problem and the best agriculture land. InNFZ | and I,
the electricity and transport facilities are also in weak
condition. Most of the metalled roads fall under the
local geomorphology of the study area, NH and
railway line buildup in OFZ | and OFZ Il in the
compression of other zones. Other infrastructure
facilities like educational facilities, health facilities,
financial facilities, and communication have mostly
been found along with the roads and service centers.

The Z score method has been used to
measure the development level in the study area,
which is based on the 8 types with 46 subtypes of
facilities like education, health, communication,
transport, finance, electricity, service centers, and
others. Measurement of the level of development and
disparities has been attempted with the help of the Z
score. With the help of the mean = 2 SD, we divide
the whole district into three parts: high, medium, and
low. The 21.31 per cent area of the district, namely
which includes Dharmapur, Jalalpur, Dobhi,
Muftiganj, Mahrajganj, and Sirkoni blocks, scores a
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high level of infrastructure development due to better
infrastructure because of the physical characteristics
of the blocks. The far away blocks from Jaunpur city
scored the lowest level of development, namely
Barsathi, Shahganj, Badlapur, Ramnagar, Baksha,
Khuthan, Rampur, Karanjakala, and Machhalishahar,
with 48.77 per cent, while the rest of the blocks fall into
the medium category and cover 29.92 per cent. Aswe
analyzed, which blocks have a high percentage of
OFZ and less per cent of Wetland, NFZ, and
Paleochannels, we counted in high-developed blocks
like Mahrajganj and Dobhi, but Dharmapur, Jalalpur,
Muftiganj, and Sirkoni blocks have high development
with the effect of Jaunpur city and the National
Highway with the connectivity of Varanasi District.

Which blocks have a mixed area of all the
zones that are categorised in the moderate category,
namely Mariyahu, Sikrara, Kerakat, Sujanganj, and
Mungra Badshahpur, and which blocks have a high
percentage of NFZ | and Il like Badlapur, Baksha,
Khuthan, Karanjakala, and wetland, Paleochannels
like Barsathi, Shahganj, Ramnagar, Rampur, and
Machhalishahar fall into the low-geveloped blocks as
the form of infrastructure development (Figure 02).

Correlation between Floodplain Zones and
Infrastructural Development

The land form has a direct relationship with
the study area's infrastructure. It is found that the
creation of infrastructure is not easily done in some
zones or features, like in a wetland or a new flood
plain, due to water logging, bumpy land, flood effects,
etc. The impact assessment of flood plain zones on
infrastructure development has been attempted,
taking into account the weights of flood plain zones as
an independent variable (x) and infrastructural
development as a dependent variable (y). The
weights assigned for NFZ |, NFZ Il, OFZ |, OFZ I,
Paleo-ehannel, and Depressed Low Land are 1.5, 3.5,
4.5,5, 2, and 3.5, respectively, due to flood-affected
and highly undulating terrain, moderately undulating
terrain, and erosional activity. Flat terrain, no erosion,
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Table 01 : Development Level of Different Infrastructure Facilities, 2016

Block Ed He Co Tr Fi El SC Ot CS

Suithkala -0.45 0.35 -0.62 0.21 -0.40 075 -0.10| -0.01 0.06
Shahganj -099| -0.02| -0.33 084 -0.16| -0.10 0.16 | -0.66 | -0.20
Khuthan -0.76 | -0.17 045 -049| -0.17| -0.77| -0.01 -024 | -0.28
Karanjakala -0.51 -0.53 -0.11 -0.14| -0.06| -046| -0.15| -022| -0.36
Badlapur -032 | -048] -0.39 0.33 0.15 0.00 0.00| -024| -0.25
Mabhrajganj 0.72 -0.19 0.17 0.25 -0.18 0.81 0.00 1.14 0.28
Baksha -049 | -044| -0.71 0.20 | -0.63 -0.28 0.10 032 -0.27
Sujanganj -0.23 0.11 -0.15| -042| -0.61 122 -0.16| -0.09| -0.06
M. Badshahpur 0.35 -0.14 | -0.61 0.26 0.13 0.02| -0.05| -0.52| -0.10
Machhalishahr 0.14| -054| -0.63| -0.59 032 -0.27 0.06 | -0.78 -0.42
Mariahu 0.57| -0.45 -0.11 -0.32 0.31 0.61 0.15 0.72 0.04
Barsathi -0.12 | -0.31 0.25 0.00| -039| -053| -0.14| -0.09| -0.19
Sikrara 0.55 -0.09 | -0.35 0.04 0.20 0.18 0.00 | -0.22 0.00
Dharampur 0.80 0.43 1.21 0.84 1.10 | -0.24 0.09 0.95 0.69
Ramnagar -0.51 -0.29 0.13 -1.18 -0.48 -0.30 -0.05 0.57 -0.26
Rampur -1.05 0.09 053] -0.66| -0.54| -020| -0.04| -0.66| -031
Muftiganj 0.54 0.78 | -0.16 0.11 -0.48 | -0.61 -0.03 0.15 0.33
Jalalpur 0.95 1.06 0.61 0.62| -0.33 053] -0.03| -0.31 0.59
Kerakat 0.27 0.01 -0.03 | -0.27 0.20 0.22 0.04| -0.18 0.00
Dobhi 0.18 0.92 0.38 | -0.07 1.04| -0.06| -0.05 0.11 0.51
Sirkoni 037 | -0.12 0.48 0.43 098 | -0.50 0.22 0.27 0.19

Sources: Calculated by Researcher

Ed- Education,He- Health, Co- communication, Tr- Transport, Fi- Finance, El- Electricity, SC- Service

Centre, Ot- Other, CS- Composite Score.

mostly agricultural land, solid soil structure are best
for agricultural land, lower area and water logging,
low lying area, chemical weathering, respectively. The
blockwise score value of different flood plain zones
has been computed by multiplying the weighted
score of concern zones with the per cent share of that
zone in a particular block (Table 02). The composite
weighted score for each block has been calculated by
the following formula:

WV ith = (Percentarea of NFZ1x 1.5) + (Per centarea
of NFZ 1l x 3.5) + (Per cent area of OFZ Ix 4.5) + (Per
cent area of OFZ Il x 5) + (Per cent area of
Paleochannel x -2) + (Per cent area of Wetland x -3.5)

Whereas, WVith = Weightage Value ofith block

NFZ = NewFlood plain Zone

OFZ = OldFlood plain Zone
The correlation analysis indicates that
infrastructure development (Composite score, table
01) is positively related (r = 0.40) to flood plain zones
(Weighted score, table 02). In other words, a better
geomorphological condition provides a better
opportunity for infrastructure development (Figure
02). Recent developments in technology for creating
infrastructure like roads, buildings, etc. have made it
possible to build such works at high cost in
waterlogged areas or paleochannel zones, but these
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Table 02 : Blockwise Weighted Value for the Infrastructure of Different Floodplain Zones, 2016

NFZ 1 NFZ 11 OFZ 1 OFZ 11 PC DLL Weighted

Block score score score score Score score Score

Suithakala 0.00 2.49 250.18 201.23 -5.74 -2.02 360.64
Shahganj 0.00 0.12 45.78 348.60 -15.53 -43.08 252.39
Khuthan 1.29 66.28 250.42 100.00 -4.25 -6.18 325.67
Karanjakala 1.60 77.84 178.87 127.74 -6.94 -24.42 276.54
Badlapur 3.34 97.81 265.99 34.04 -5.41 0.00 315.68
Mabhrajganj 4.34 86.42 145.50 190.62 -2.17 0.00 313.96
Baksha 4.35 110.11 274.92 7.03 -4.07 0.00 313.08
Sujanganj 5.25 41.15 182.03 161.72 -9.57 -23.12 284.03
M. Badshahpur 0.44 0.00 221.10 232.61 -1.09 -11.90 352.31
Machhalishahar 1.59 2.99 108.31 290.88 -6.78 -42.16 275.18
Mariyahu 1.26 29.44 107.56 247.26 -7.62 -46.70 255.85
Barsathi 3.18 19.24 230.67 177.59 -6.80 -2.75 337.49
Sikrara 4.29 90.45 203.17 94.03 -9.44 -6.56 292.49
Dharmapur 1.11 76.12 164.14 183.17 -3.56 -4.44 314.05
Ramnagar 2.28 15.68 183.92 175.21 -6.81 -50.17 264.54
Rampur 3.53 35.33 239.09 138.46 -4.65 -11.45 323.13
Muftiganj 22.60 6.29 99.14 289.04 -4.03 -1.01 306.52
Jalalpur 3.94 46.20 207.36 166.32 -2.05 -11.51 322.17
Kerakat 3.71 105.15 134.69 173.88 -2.47 0.00 302.77
Dobhi 2.62 65.46 330.26 19.61 -3.01 0.00 344.94
Sirkoni 6.82 132.30 236.93 0.00 -5.73 -0.04 287.86

Source : Calculated by the Researcher

Correlation between Floodplain Zones and Infrastructural
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are not beneficial in the long term and put forward
many problems, including hazardous conditions and
damage to assets.

Conclusion

On the basis of infrastructural indices, it is
seen that there is diversity in infrastructural
distribution and development. The NFZ | and Il are
not very suitable for infrastructure because of the
everyyear flood situation and undulating surface,
while OFZ | and OFZ Il have the best and better
position for the infrastructure, and the water logged
area and paleochannel also perform as a negative
factor for infrastructure development because this
zone has a low altitude zone with the water logging
problem and the best agriculture land. The electricity
and transport facilities are also in weak condition in
NFZ | and Il. Most of the metalled roads fall under the
local geomorphology of the study area, like NH and
railway line buildup in OFZ | and OFZ Il in the
compression of other zones. The 21.31 per cent area
of districts scores a high level of infrastructure
development due to better infrastructure because of
the physical characteristics of the blocks. The
farthest blocks from the center has been scored at a
low level of development with 48.77 per cent, while
the rest of the blocks fall into the medium category
and cover 29.92 per cent. The correlation analysis
indicates thatinfrastructure developmentis related to
flood plain zones.
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IMPACT OF NATIONAL RURAL HEALTH MISSION ON
HEALTHCARE FACILITIES IN HARYANA

Mukesh Kumar

ABSTRACT

The Indian government started many programmes to provide healthcare facility to all poor and rural people. The
National Rural Health Mission (NRHM) is also one of them. The Government of India launched this programme on 12th April
2005 to provide comprehensive and effective primary healthcare to the unprivileged and vulnerable sections of the society
especially women and children by improving access availability and quality of public health services. Study found that there is
no improvement in female infant mortality rate between 2000 and 2005, but after 2005 it declined with 21 points between 2005
and 2010. It shows that National Rural Health Mission worked behind this improvement. Institutional deliveries increase nearly
three times in Haryana from 2005-06 to 2011-12. It is a significant achievement which Haryana state gains after starting NRHM

programme.

Introduction

Health is regarded as a vital component in
the growth and development of any country. In the
level of health and in measures for health
improvement the developing countries lag far behind
from the rest of the world. There is a serious shortage
of hospitals, doctors, nurses and medicines in the
developing countries. Akhtar (1993) observed that in
a developing country, like India, one of the serious
laps in the planning process has been the lack of
understanding of spatial or regional structure of
healthcare system. Ansari, et. al. (2012) has also
indicated that Haryana (a developed state) has also
same lacuna at district level. Health not only
determines the social well being and quality of life of
the people in an area, but also regulates the
opportunities available to them for participation in
economic activities (Hassan and Daspattanayak,
2008).

The Indian government started many
programmes to provide healthcare facility to all poor
and rural people. The National Rural Health Mission

(NRHM) is also one of them. The Government of India
launched this programme on 12th April 2005 to
provide comprehensive and effective primary health
care to the unprivileged and vulnerable sections of
the society especially women and children by
improving access availability and quality of public
health services.

The Study Area

Haryana is one of the developed states of
India which is located in northern plain. It has an area
of 44,212 km® which extends from 27° 39'to 30° 55' 05"
North Latitudes and 74° 27' 08" to 77° 36' 05" East
Longitudes. Haryana state has 2.09 per cent of India's
population while it has 1.35 per cent of total area.
Total population of Haryana is 2,53,51,462 out of
which 1,65,09,359 persons reside in rural areas and
88,42,103 persons inurban areas (Census, 2011).

Objectives
Present study has the following objectives:

»  To find out the impact of National Rural Health
Mission on healthcare facilities in Haryana.

Dr. Mukesh Kumar, Assistant Professor in Geography, Government College for Women, Badhra, Charkhi Dadri, Haryana

e-mail- geosheoran88@gmail.com, Mob. No. 7015895034
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»  Tofind out spatial pattern of healthcare center in
Haryana.

Database and Research Methodology

Present study is based on purely secondary
data which has been obtained from various data
sources viz; SRS, Census of India, NRHM office
Panchkula and Health Department of Haryana. This
study discussed about the impact of NRHM on health
and healthcare facilities, so it is purely descriptive. To
show the spatial distribution of new established
healthcare center in Haryana, map is prepared by Arc
GIS Software.

Results and Discussion
Impact of NRHM on Infant Mortality Rate (IMR)

Table 01 shows the trends of infant mortality
rate (IMR) in Haryana and in India from 2001 to 2010.
It shows that infant mortality rate decline with 17

points in Haryana from 2001 to 2010. But if we see
further break up in i, it reveals that from 2001 to 2005
IMR decline only 5 points; and between 2005 and
2010 it declined with 12 points. It can be concluded
that there is an impact of National Rural Health
Mission (NRHM) on IMR, because NRHM has been
introduce in 2005. Rural infant mortality rate in
Haryana also decline with 17 points in this period from
68to51. Urban IMR has been declined with 16 points.
Female IMR has been decline more than male IMR in
Haryana. Female IMR was 70 in 2000 and it was also
70 in 2005; so there is no improvement in female IMR
inthis period. While it declined with 21 points between
2005 and 2010. It shows that there is a clear cut
impact of NRHM on female IMR. Infant mortality rate
in India has been declined from 66 in 2000 to 47 in
2010. It reveals that IMR in India as a whole decline
more than Haryana. Infant mortality rate in rural has
been declined more than urban areas.

Table 01 : Infant Mortality Rate in Haryana and India, 2001-10

Haryana India
Year Total Rural Urban Male Female Total Rural Urban
2001 65 68 54 63 70 66 72 42
2002 62 N.A N.A 54 73 63 69 40
2003 59 61 49 54 65 60 66 38
2004 61 66 47 55 68 58 64 40
2005 60 64 45 51 70 58 64 40
2006 57 62 45 57 58 57 62 39
2007 55 60 44 55 56 55 61 37
2008 54 58 43 51 57 53 58 36
2009 51 54 41 48 53 50 55 34
2010 48 51 38 46 49 47 51 31

Source: Sample Registration System, Registrar General, India

Impact of NRHM on Institutional Delivery:

Institutional deliveries or facility-based
births are often promoted for reducing maternal and
neo-patal mortality. Yet, many women in low and
middle income countries, including India, continue to
deliver babies at home without the presence of a
skilled attendant. Oneifth of the 2,87,000 maternal

deaths worldwide in 2010 occurred in India (WHO
2012). India is very likely to miss the Millennium
Development Goal (MDG) for maternal mortality. The
current Maternal Mortality Ratio (MMR) in India is
212, whereas the country's target in this respect, as
perthe MDGs, is 109 by 2015. MMR in Haryana is 153
during 2007-09 (SRS, 2009).

Uttar Pradesh Geographical Journal Vol. 29, 2024
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Table 02 : Institutional Deliveries in Haryana
from 2005-06 to 2011-12

Year Institutional Deliveries
2005-06 1,68,000
2006-07 2,16,000
2007-08 2,75,000
2008-09 3,18,000
2009-10 3,58,000
2010-11 4,02,404
2011-12 4,30,784

Source: Compiled by Researcher based on NRHM
Office Haryana, Panchkula

Besides reducing maternal and neo-natal
mortality, institutional deliveries are also believed to
improve health-seeking behaviour and practices in
the period following childbirth. Children born at a
health facility are more likely to be vaccinated and
breast fed (Odiitand Amuge 2003).

Institutional deliveries increased in Haryana
from 200566 to 201142. There were 1,68,000
deliveries conducted in health institution in Haryana
during 2005-06. These institutional deliveries
increased from 1,68,000 to 4,30,784 between 2005—
06 to 201142. Within 7 years institutional deliveries
increased more than 2.5 times in Haryana. It shows
that there is a drastic change in institutional deliveries
after the implementation of NRHM programme and
ASHA plays a crucial role in this. Table 02 implies that
institutional deliveries in Haryana are continuously
increasing.

Janani Suraksha Yojana (JSY) Scheme under
NRHM

Women face various barriers to visiting a
health facility to seek delivery care. These include
cost of care, access to clinics, cultural factors, quality
of care, and a lack of health awareness (Kumar, et. al,
2012). To relax the financial barrier, the government
of India launched the Janani Suraksha Yojana (JSY)
in 2005. JSY is a conditional cash transfer
programme that provides a cash incentive to women

Uttar Pradesh Geographical Journal Vol. 29, 2024

who give birth at public health facilities. Rural women
receive Rs.1,400 and urban women receive Rs.1,000
upon delivery at a public health facility. All services
provided at the public health facility are free of
charge.

Janani Suraksha Yojana (JSY) scheme is a
safe motherhood intervention under the National
Rural Health Mission (NRHM) being implemented
with the objective of reducing maternal and neo-natal
mortality by promoting institutional delivery among
the poor pregnant women. It tries to achieve this by
promoting institutional delivery, making available
quality maternal care during pregnancy, delivery and
in the immediate post-delivery period along with
appropriate referral and transport assistance. JSY is
a 100 % centrally sponsored scheme and it
integrates cash assistance with delivery and post—
delivery care. The success of the scheme would be
determined by the increase in institutional delivery
among the poorfamilies.

The Ministry of Health and Family Welfare
has relaxed eligibility parameters for the Janani
Suraksha Yojana (JSY), which provides financial
assistance to mothers for institutional deliveries.
Now, Below Party Line (BPL) women can access JSY
benefits irrespective of their age and number of
children. (The Hindu, New Delhi, May 22,2013)

There were only 1000 JSY beneficiaries
during 200566 in Haryana. Next year these
beneficiaries increase rapidly and they reached
22,966. During 201142 there were 66,084 JSY
beneficiaries in Haryana. There are 2,99,221 women
in Haryana who received benefit from JSY scheme till
201142. It shows that Janani Surakshya Yojna (JSY)
beneficiaries in Haryana are increasing continuously
after implementation of National Rural Health
Mission.

Impact of NRHM on Healthcare Infrastructure

Table 03 shows new health centers
established in Haryana during 19992005 and 2005 —
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2010. It reveals that there are only 14 health centers
established during 1999 and 2005. Out of these 14,5
were PHCs and 9 were CHCs. No Sub center
established in Haryana in this period. While on the
other hand there are 109 health centers established

between 2005 and 2010. There are 16 hospitals, 25
CHCs, 36 PHCs and 32 SCs new started during 2005—
10. It shows that NRHM has made significant on
infrastructure development.

Table 03 : New Health Centers Established in Haryana during 1999-2005 and 2005-2010

Name of Health Center 1999-2005 2005-2010
Hospital 0 16
CHC 9 25
PHC 5 36
SC 0 32
Total 14 109

Source: http://haryanahealth.nic.in/f/menudesc.aspx?page=225

Figure 01 represents the location of new
established health center in Haryana during 1999—
2005. It shows that there are only 8 districts where
new health center established. Four health centers
are established in Jind district which are highest in
Haryana. Three health centers established in Sirsa
district, two in Sonipat district and one each in
Panchkula, Karnal, Bhiwani, Mahendragarh and
Rewari districts. This figure also shows that out of 14,
7 health centers are situated in Sirsa and Jind district,
while 7 health centers are established in rest districts.
It seems that there is a political impact on this,
because at that time Shri Om Prakash Chautala was
the Chief Minister of Haryana, who generally fought
election from these two districts.

Figure 02 shows the distribution of new
established health centers in Haryana during 2006 —
2010. This reveals that there is every district have new
established health center. But it varies from one
district to another district. 15 new health centers are
established in Sirsa districts which are highest in all
districts, but most of them are Sub Centers. Highest
five CHCs are established in Rohtak district, while
highest PHCs are established in Jhajjar district.
These two districts come under Rohtak
Parliamentary Constituency. During this period M.P

from this constituency is Shri Deepender Singh
Hooda, who is son of Chief Minister Bhupender
Singh Hooda. So, this is the main reason of being
highest CHCs and PHCs in these districts.

Impact of NRHM on Healthcare Manpower

Present study reveals that number of
doctors at PHCs and Specialists at CHCs decreased
in Haryana after NRHM. ANMs at sub centers and
PHCs and nursing staff at PHCs and CHCs increased
nearly two times in six years. Pharmacists at PHC and
CHCs are decreased from 2005 to 2011; while lab
technicians at PHCs and CHCs increased. There are
121 posts of doctors at PHCs and 212 posts of
specialists at CHCs are laying vacant in Haryana in
2011. Above 850 posts of ANMs at SCs and PHCs
and nursing staff at PHCs and CHCs are also laying
vacant. 159 posts of Pharmacists and lab technicians
are laying vacant in Haryana. It concluded that there
is no improvement in the position of first and second
class officer but improvement is noticed in other
posts.

The actual position of healthcare centers in
Haryana. It shows that there is a shortfall of 1,639
SCs, 210 PHCs and 55 CHCs in the state, which
contribute 39 %, 32 % and 34 % of healthcare centers

Uttar Pradesh Geographical Journal Vol. 29, 2024
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respectively. It reveals that there is a need to grow
infrastructure rapidly in the state.

Table 04 : Availability and Shortfall of Healthcare Manpower in Haryana, 2012

S.No | Medical Staff Required | In position | Shortfall
Health worker (Female)/ANM at Sub Centres &

1 | PHCs 2,967 4,973 *
2 | Health Worker (Male) at Sub Centres 2,520 1,682 838
3 | Health Assistant (Female)/LHV at PHCs 447 398 49
4 | Health Assistant (Male) at PHCs 447 503 *
5 | Doctor at PHCs 447 342 105
6 | Obstetricians & Gynecologists at CHCs 109 11 98
7 | Pediatricians at CHCs 109 10 99
8 | Total specialists at CHCs 436 29 407
9 | Radiographers at CHCs 109 142 *

10 | Pharmacist at PHCs & CHCs 556 880 *

11 | Laboratory Technicians at PHCs & CHCs 556 394 162

12 | Nursing Staff at PHCs & CHCs 1,210 1,698 *

Source: RHS Bulletin, March 2012, M/O Health & F.W., GOI

Along with healthcare infrastructure, there is also
shortage of healthcare manpower in the state. There
is a shortfall of 838 male health worker, 49 female
health assistant at PHCs, 105 doctors at PHCs, 98
Obstetricians & Gynecologists at CHCs, 99
Pediatricians at CHCs and 162 Laboratory
Technicians at PHCs & CHCs in the state. On the
basis of table 04, it is found that there is acute
shortage of healthcare infrastructure and healthcare
manpower in the state.

Conclusion

The National Rural Health Mission
programme started by Indian government in April
2005 in India to improve maternal and child health.
IMR declined significantly in Haryana after
introduction of NRHM. Rural infant mortality rate
declined more than urban infant mortality and female
infant mortality rate declined more than male infant
mortality rate in Haryana. There is no improvement in
female infant mortality rate between 2000 and 2005;

Uttar Pradesh Geographical Journal Vol. 29, 2024

*Surplus staff

but after 2005 it declined with 21 points between
2005 and 2010. It shows that National Rural Health
Mission worked behind this improvement.
Institutional deliveries increase nearly three times in
Haryana from 2005-06 to 201142. It is a significant
achievement which Haryana state gains after starting
NRHM programme. Janani Suraksha Yojana has
been also successful in Haryana. Polio eradicated
from Haryana in 2011. Health infrastructure is also
improved in Haryana after NRHM. Only 14 new health
center established in Haryana between 1999 and
2005; while 109 new health center established in
Haryana in between 2005 and 2010. No doubt, that
Haryana made significant progress after the
implementation of NRHM but there is still need to
improve the healthcare infrastructure and man power
inthe state.
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SPATIAL PATTERNS OF FDI APPROVALS UNDER THE UPA-II
GOVERNMENT

Priyanka Kumari and Sachinder Singh

ABSTRACT

The present study is about analysing the spatial patterns of Foreign Direct Investment (FDI) approvals, per capita FDI
approvals and the socio-economic correlates of per capita FDI approvals during the government of United Progressive
Alliance (UPA) -1l from 2009-10 to 2013-14. The statistical relationships between selected eight socio-economic variables and
per capita FDI approvals were calculated with the help of correlation and regression techniques. The study concludes that the
patterns of FDI approvals had a regional bias towards the Coastal States/Union Territories (UTs) of India, while the Hinterland
States/UTs remained much behind. The patterns of per capita FDI approvals were found to positive and statistically significant

with population density, road density (r = 0.57), and railway density (r = 0.50).

Introduction

India had adopted a mixed economy model
after getting independence in 1947. Today, it is the
world's largest democracy, largest country in terms of
population and the fifth4argest economy in terms of
gross domestic product (GDP). In terms of economic
framework, from mixed economy model, the country
adopted liberal economic model after 1991
economic crisis. The liberal measures that were
initiated during that period were liberalization,
privatization and globalization. There after different
governments have continued with liberalization of
Indian economy in one perspective or the other.
Keeping in view of this fact, it would be interesting
and academically enriching exercise to analyse the
patterns of foreign direct investment (FDI) under a
particular political regime in India.

Objectives

The main objectives of the present study
was to analyze the spatial patterns of FDI approvals,
and per capita FDI approvals during the government
of UPAH, i.e., 200940 to 2013-44. The data on FDI

approvals through the government route were taken

into consideration. In addition to spatial analysis of

FDI approvals, and per capita FDI approvals,

statistical relationships between different socio—
economic variables and per capita FDI approvals

were also calculated and analysed.

Data base And Research Methodology

The data for the present study were
obtained from secondary sources like, Census of
India (2011), Reserve Bank of India (201546), (2016—
17), Department of Industrial Policy and Promotion,
National Crime Records Bureau (2011), Ministry of
Road Transport and Highways (2013), and Ministry of
Statistics and Programme Implementation (2016).
The data were taken at the unit of State and UT. For
the purpose of broad analysis, states/UTs having
coastal boundaries were categorised as Coastal
states/UTs and rest as Hinterland states/UTs.

The mapping techniques of pie diagram
and choropleth method were used for showing the
patterns of FDI approvals and per capita FDI
approvals respectively. The techniques of correlation
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and regression were used to analyse the socio—
economic correlates of the patterns of per capita FDI
approvals. These correlates were statistically verified
also. The eight socio-economic variables taken for
the purpose were: population density (persons per
sq. km.), per capita Net State Domestic Product (at
constant price in Rs.), state's own tax revenue as per
cent of NSDP, urban growth rate, crime rate (total
cognizable crimes including IPC and SLL in per lakh
population), road density (total length of roads per
100 sqg. km.), railway density (railway route per 100
sq. km.), and poverty rate (in per cent). In order to
maintain consistency in the statistical analysis, Dadra
and Nagar Haveli was excluded from the correlation
and regression analysis as data on state's Own Tax
Revenue as per cent of NSDP, Per Capita NSPD,
Road Density and Railway Density were not available
inits case.

FDIAPPROVALS UNDER THE UPA-II

UPA — Il was the central and left parties'
alliance. It was led by the Indian National Congress
and included various regional parties such as All
India Trinamool Congress (AITC), Nationalist
Congress Party (NCP), Dravida Munnetra
Kazhagam, Indian Union Muslim League and Jammu
and Kashmir National Conference (JKNC). It came
into power in the 2009 parliamentary election under
the leadership of Dr. Manmohan Singh.

In order to ease the flow of foreign capital
across the country, the government had initiated
various steps such as building of infrastructure
projects, i.e., DMIC (Delhi Mumbai Industrial
Corridor), to build an industrial railway between Delhi
and Mumbai and four smart cities and many other
industrial cities for attaining high economic growth
and development of ports. Such projects worked as
impetus for attracting foreign investment into the
country. It was also considered by the government
that manufacturing thrust was also needed for the
advancement of the economy. This had led to the
setting up of a National Investment and
Manufacturing Zone (NIMZ)- the green field

industrial township or the development of Delhi—
Mumbai Industrial Corridor as a world level
manufacturing and investment hub to give an
impulse for growth in manufacturing. Beside it, the
government had reformed the land bill, which made it
easier to take land for the establishment of factories
and eased labour laws. Efforts were also made to
relax the permission procedure for Single Retail
Brands (Mitra, 2017, p.205). Apart from the
infrastructure development projects, UPA-
economic policies were also concentrated on
developing the manufacturing sector. In addition, the
government had unlocked the traditionally state—
controlled sectors to the private sector and public—
private sectors. Another reform that took place
during the government was the retail sector. In 2012,
the government had allowed 51 % FDI in multibrand
sector with the condition that 30 % of their products
should be purchased from Small and Medium
Enterprises, and 50 per cent of the total FDI funds
would be invested in the infrastructure, i.e., storage,
logistic and other market+elated infrastructure. The
government in addition to the above mentioned
infrastructure and retail sectors had also modified the
FDI regulations pertaining to the banking,
pharmaceutical, and power exchange industries. In
the banking private sector, it allowed 49 to 74 %
through government route. Upto 100 % FDI was
allowed in brown field investments (i.e. investments
in existing companies) in pharmaceuticals under the
government approval route (Dept. of Industrial Policy
and Promotion, 2011). In the power exchange, up to
49 % of FDI and Fll (Foreign Institutional Investor)
were permitted (Dept. of Industrial Policy and
Promotion, 2012). The government had permitted up
to 100% FDI in single brand retail projects in
accordance with the reforms (Dept. of Industrial
Policy and Promotion, 2012).

Patterns of FDI Approvals

From 200940 to 201344, UPA -l
government had approved US $ 16,556.05 million
FDI in the country. The State/UTS wise data on FDI
approvals during this phase clearly reveals that

Uttar Pradesh Geographical Journal Vol. 29, 2024
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Table 01 : FDI Approvals and Per Capita FDI Approvals during UPA -ll Phase (2009-10 to 2013-14)

State/UTs FDI Approvals in US $ million | Per Capita FDI Approvals (In
US $)
(figures in brackets indicate
per cent of the total)
A) Coastal State/UTs 14571.73 (88.01) 25.99
(i) Maharashtra 9682.15 (58.48) 86.16
(ii) Tamil Nadu 1572.41 (9.50) 21.79
(iii) Gujarat 1232.08 (7.44) 20.39
(iv) Karnataka 1175.01 (7.10) 19.23
(v) Kerala 234.88 (1.42) 7.03
(vi) Andhra Pradesh 438.07 (2.65) 5.18
(vii) West Bengal 224.07 (1.35) 2.45
(viii) Odisha 13.03 (0.08) 0.31
(ix) Goa 0.03 (0.00) 0.02
(x) Daman and Diu Nil Nil
(xi) Pondicherry Nil Nil
(xi1) Andaman and Nicobar Nil Nil
(xiii) Lakshadweep Nil Nil
B) Hinterland States/UTs 1984.32 (11.99) 3.05
(i) Dadra and Nagar Haveli 94.3 (0.57) 274.36
(ii) Delhi 1356.73 (8.19) 80.82
(iii) Uttarakhand 155.46 (0.94) 15.41
(iv) Haryana 132.32 (0.80) 5.22
(v) Madhya Pradesh 69.05 (0.42) 0.95
(vi) Tripura 3.34 (0.02) 0.91
(vii) Bihar 90.4 (0.55) 0.87
(viii) Uttar Pradesh 79.65 (0.48) 0.40
(ix) Punjab 2.73 (0.02) 0.10
(x) Himachal Pradesh 0.34 (0.00) 0.05
(xi)Chhattisgarh Nil Nil
(xii) Rajasthan Nil Nil
(xiii) Chandigarh Nil Nil
(xiv)Jharkhand Nil Nil
(xv) Manipur Nil Nil
(xvi) Meghalaya Nil Nil
(xvii) Mizoram Nil Nil
(xviii) Assam Nil Nil
(xix) Arunachal Pradesh Nil Nil
(xx) Sikkim Nil Nil
(xxi)Nagaland Nil Nil
(xxii) Jammu and Kashmir Nil Nil
TOTAL 16556.05 13.67

Source: FDI Data Cell, Department of Industrial Policy and Promotion (now known as DPIIT)
Per Capita FDI approvals were calculated by the researcher on the basis of Census of India

(2011) population.
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Table 02 : Correlation and Regression results with per capita FDI Approvals during UPA Il

Sr. | Variables r r t value Y

No.

1 Population density (persons per 0.61 0.37 3.09* 8.056+0.006x
sq. km.)

2 Per Capita Net State Domestic 0.43 0.18 1.90 -4.663+0.0004x
Product (at constant price in Rs.)

3 State’s Own Tax Revenue as -0.04 0.0016 -0.16 18.54-0.28x
per cent of NSDP

4 Urban Growth Rate -0.21 0.044 -0.86 25.83-0.297x
(in per cent)

5 Crime Rate (Indian panel code and -0.03 0.0009 -0.12 16.14-0.002x
special local laws in per lakh population)

6 Road Density (total length of 0.57 0.32 2.77* 5.42+0.032x
roads per 100 sq. km.) (March,
2012)

7 Railway Density (Railway route 0.50 0.25 2.31% -0.15+5.044x
per 100 sq. km.) (March 2012)

8 Poverty Rate (in per cent) -0.16 0.025 -0.65 22.01 -0.43x

Source: Calculated by Researcher on the basis of data from RBI Various Reports (201546), (2016 —
17) National Crime Records Bureau (2011) and Census of India (2011), Ministry of Road Transport
and Highways (2013), and Ministry of Statistics and Programme Implementation (2016).

*Statistically significant at 0.05 (two tailed value—2.12)

majority of the FDI approvals (88.01 per cent) were in
respect of the Coastal States/UTs, whereas, the
Hinterland States/UTs, could attract only 11.99 per
cent of the total FDI approvals (Fig. 01, and Table 01).
Among all the states/UTs, the top eight gainers (with
one per cent or more approvals) in terms of FDI
approvals were: Maharashtra (58.48 per cent), Tamil
Nadu (9.50 per cent), Delhi (8.19 per cent), Gujarat
(7.44 per cent), Karnataka (7.10 per cent), Andhra
Pradesh (2.65 per cent), Kerala (1.42 per cent) and
West Bengal (1.35 Per cent). It is important here to
highlight the fact that of all the top eight States/UTs in
terms of FDI approvals, seven were Coastal
States/UTs. The only exception was Delhi. The state
of Maharashtra alone had obtained more FDI
approvals than all the Hinterland States/UTs. It was
surprising to note that large size territorial states like
Rajasthan, Jammu and Kashmir, and poverty ridden
states of Chhattisgarh and Jharkhand failed to get

any FDI approval. In addition, majority of the north—
eastern states also failed to get any FDI approval.

Patterns of Per Capita FDI approvals

The data analysis shows that the spatial
patterns of FDI approvals and Per Capita FDI
approvals broadly reveals almost a similar picture in
case of Coastal and Hinterland States mainly (Fig. 01
and 02). With the exception of Dadra and Nagar
Haveli, and Delhi, the per capita FDI approvals
remained higher in the Coastal states. Among the
coastal states, it was against Maharashtra with per
capita FDI approvals of US $86.16 which gained the
top position. It was followed by Tamil Nadu, Gujarat
and Karnataka. In overall perspective, the per capita
FDI approvals ranged from US $ 0.02 in the case of
Goa to US $ 274.86 in the case of Dadra and Nagar
Haveli (Table 01).
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Socio Economic Correlates of FDI Approvals

The statistical relationship between per
capita FDI approvals and the selected eight socio—
economic variables has revealed that the patterns of
per capita FDI approvals were positively related with
population density (r = 0.61), Road density (r =
0.57), Railway density (r = 0.50) and per capita Net
State Domestic Product (r = 0.43). Barring the latter,
i.e. the per capita Net State Domestic Product, the
relationships were statistically significant at 0.05
level. The relationship were found to be negative and
statistically insignificant with Urban growth rate (r = —
0.21), Poverty rate (r = —0.16), State's Own Tax
Revenue as per cent of NSDP (r = -0.04), and Crime
rate (r = -0.03). The regression analysis in terms of its
slope analysis indicates the maximum positive
change in the patterns of FDI approvals as a result of
Railway density (b = 5.044) (Table 02).

CONCLUSION

The above analysis on the spatial patterns
of FDI approvals, and per capita FDI approvals
during the political regime of UPAH government
reveals the fact that such approvals were not
homogenously distributed across different
states/UTs of India. Rather such approvals were
largely confined to the coastal states and more
specifically in respect of Maharashtra, Tamil Nadu
and Gujarat. The Hinterland states/UTs on the other
hand could attract only small amount of FDI
approvals. Among the Hinterland states/UTs, Delhi
was the exception. It can be linked to better transport
network such as road and railway and regional
leader's efforts to attract investors into their states.

The statistical analysis in terms of
correlation and regression has revealed the patterns
of per capita FDI approvals were positively related
with population density, road density, railway density
and per capita NSDP. All the above correlation values
were to be statistically significant except in the case
of per capita NSDP. The relationships were found to
be negative and statistically insignificant with poverty
rates, crime rate, and state's own tax revenue as per
centof NSDP and urban growth.
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REGIONAL INEQUALITIES IN THE STATUS OF WOMEN:
A CASE STUDY OF BIHAR

Sadaf and Naushaba Naseem Ahmed

ABSTRACT

Gender inequality remains a significant concern in today's world, and India, including the state of Bihar, is no
exception. It refers to the social inequality and unequal distribution of opportunities among genders. The status of women
plays a crucial role in the socio-economic development of any society. This paper aims to analyze the gender disparities and
their impact on the present status of women in Bihar. It also investigates the root causes behind the widening gender
disparities over time. The study is based on secondary data obtained from the census of India for the years 2001 and 2011. The
data includes information on sex ratio, population growth, literacy rates, and occupational patterns. The status of women has
been evaluated using the standardized Z score method, and ArcGIS 10.8 has been utilized for map creation. The findings of the
study reveal a concerning increase in gender disparities, particularly at early age groups, over the years. The study's
conclusion underscores the urgent need to address these disparities and work towards achieving gender equality in Bihar.

Introduction

Gender equality is crucial
phenomena that requires in achieving the goals of
human development. For overall societal
developmentitis very important that men and women
should have enjoy similar opportunities and benefits
(Gupta, 2021). Gender equality has been granted in
the constitutions of many countries, yet women are
facing inequality in domains of education, nutrition,
health, work and political participation (Rustagi,
2008). However, the Millennium Development Goals
(MDGs), specified in the 2000 millennium summit of
the United Nations (UN), is another global initiative,
which identifies gender equality and empowerment
for achieving all other seven goals as well,
unfortunately gender inequality can be seen in every
aspect of the society.

Gender equality and women empowerment
are linked with the socio-economic development but
many parts of the world are considered as low

developed region because of lack of gender equality
and women empowerment (Varshney and Mir, 2016).
All though India's economic growth is increasing very
fast, yet the problem of gender disparity still exists.
Country is ranked low on various gender inequality
related measures such as educational attainment,
health status, work participation, wage parity and
political empowerment due to several factors such as
lack of awareness and ingrained patriarchal norms,
social norms and cultural practices.

Bihar is one of the least developed states of
country and it ranks low in several development
indicators, gender disparity is one of them. State
performs poorly on women empowerment and
gender disparity measures despite many policies
implemented by the government. Census 2011
shows the child sex ratio among children of 0-6 years
is 935 in Bihar. This data tells for itself and demands
urgent and efficient solutions for improving status of
women.
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The Study Area

Bihar is a state in eastern India and located between
21°58'10" N to 27°31'15" N latitude and between
83°19'50" E to 88°17'40" E longitude. It is the third—
largest state by population. It is contiguous with Uttar
Pradesh to its west, Nepal to the north, the northern
part of West Bengal to the east, with Jharkhand to the
south. The Bihar plain is divided by the river Ganges,
which flows from west to east. The state is divided
into nine divisions and 38 districts, for administrative
purposes. Bihar has 12 Municipal Corporations, 49
Nagar Parishads, and 80 Nagar Panchayats.

Objectives
These are the following objectives

1. To investigate regional inequalities in the sex
structure of Bihar.

2. To examine spatiotemporal variations in the
status of women of the state.

Data Base and Research Methodology

The present study is based on secondary
sources of data (fig.01). Data regarding population
growth, sex ratio, literacy and occupational structure
have been obtained from Census of India 2001 and
2011.

Z score method

The status of women has been evaluated
using the standardized Z score method

X —Xj

a3

Where, Zij = standard score of the observation,
Xi = original value of the observation
X= mean value for all the values of Xand

o = standard deviation of X

P
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Fig 01: Flowchart of the methodology of the study
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Results and discussion
Inter District Variations in Sex Ratio

The sex ratio in the state of Bihar remains
below the national average. Among the districts,
Siwan stands out with the highest point difference in
sex ratio, recording 1031 in 2001 and 988 in 2011
(Table 01). Additionally, Vaishali has experienced a
significant decline of approximately 25 points since
2001. Several other districts, namely Muzaffarpur,
Lakhisarai, Samastipur, Begusarai, Madhubani, and
Saran, have also witnessed a substantial downward
trend in their sex ratios.However, it is worth noting that
some districts have made notable progress in
improving their sex ratios. Districts like Patna, Buxar,
Gopalganj, Kaimur, Kishanganj, and Sheikhpura have
shown commendable improvement in this regard.

Inter-District Variations in Sex Ratio by Residence

The analysis of Table 01, which focuses on
the malefemale ratio by place of residence in Bihar
from 2001 to 2011, reveals significant fluctuations in
the sex ratio across districts. Notably, Siwan
witnessed a substantial decline in sex ratio
specifically in rural areas. Several other districts,
including Gopalganj, Vaishali, Muzaffarpur,
Lakhisarai, Samastipur, Begusarai, Madhubani, and
Saran, also experienced considerable variations in
rural sex ratios during this period. However, there
were some positive developments in certain districts.
Sitamarhi and Buxar showed an improvement in rural
sex ratios, while only Sitamarhi exhibited a negative
trend in urban areas. Gopalganj and Kishanganj
stood out for achieving significant improvements in
urban sex ratios. These findings indicate that, overall,
the sex ratio in rural areas of Bihar is better than in
urban areas. However, it is concerning that the trend
of sex ratio in rural areas has experienced a rapid
decline. This can be attributed to the high volume of
migration from rural Bihar to other states in search of
job opportunities. In summary, the data suggests that
while rural areas in Bihar generally exhibit a more

favourable sex ratio compared to urban areas, there
has been a worrisome downward trend in rural sex
ratios. This trend can be attributed to the significant
outflow of migration from rural Bihar in pursuit of
employment opportunities in other states.

Juvenile Sex Ratio of Bihar

Level of sex ratio for age group (0-6)
calculated for the years of 2001 and 2011. The ratio
among children (0-8) found comparatively high in
Gaya, Purnia and Bhagalpur in 2001 and Gopalganj,
Kishanganjand Saran in 2011. Normally, juvenile sex
ratio is continuously falling in most of the districts of
the state except in Gopalganj, Jehanabad,
Kishanganj, Saran, Supaul and Siwan. Siwan,
Gopalganj, Supaul, Saran, Kishanganj and
Jehanabad show positive sex ratio. Bhagalpur,
Banka, Begusarai, Kishanganj, Purnia, Khagaria,
Vaishali, Katihar Araria, Bhojpur, East and West
Champaran shows negative child sex ratio.

Inter District Variations in Literacy Rate

In terms of total literacy rate, Rohtas
emerged as the district with the highest position in
2011, whereas Patna held the top position in 2001.
Conversely, Kishanganj had the lowest literacy rate in
2001, while Purnia witnessed a significant population
of low+iterate individuals in 2011. The analysis of the
malefemale literacy gap reveals that Buxar recorded
a high gap in 2001, indicating a significant difference
in literacy rates between males and females. In 2011,
this gap was notably high in Madhubani. On the other
hand, Gaya had a low literacy rate in 2001, while
Bhagalpur witnessed a low literacy rate in 2011. In
summary, Rohtas led in terms of total literacy rate in
2011, with Patna taking the top spot in 2001 (table
02). Kishanganj had the lowest literacy rate in 2001,
while Purnia faced challenges with a considerable
population of low-iterate individuals in 2011. Buxar
had a high malefemale literacy gap in 2001, which
was surpassed by Madhubani in 2011. Gaya had a
low literacy rate in 2001, while Bhagalpur struggled
with low literacy rates in 2011. These findings
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Table 01 : Number of Females to Males in the Districts, Sex Ratio by Residence

Districts Sex Ratio Rural Sex Ratio Urban Sex Ratio
2001 2011 2001 2011 2001 2011
Araria 913 921 917 923 867 895
Arwal - 928 929 916
Aurangabad 934 926 937 928 899 909
Banka 908 907 909 908 868 875
Begusarai 912 895 914 896 870 891
Bhagalpur 876 880 878 880 866 881
Bhojpur 902 907 911 910 843 892
Buxar 899 922 902 925 871 893
Darbhanga 914 911 917 912 878 903
East Champaran 897 902 900 903 855 884
Gaya 938 937 948 943 878 901
Gopalganj 1001 1021 1006 969 928 1025
Jamui 918 922 922 923 876 905
Jehanabad 929 922 933 926 879 893
Khagaria 885 886 888 887 842 874
Kishanganj 936 950 945 952 863 926
Kaimur 902 920 905 921 832 889
Katihar 919 919 924 921 869 893
Lakhisarai 921 902 927 903 883 895
Madhubani 942 926 944 928 893 899
Munger 872 876 875 884 866 873
Madhepura 915 911 919 912 838 890
Muzaffarpur 920 900 926 901 865 889
Nalanda 914 922 917 924 896 913
Patna 873 897 893 904 844 887
Purnia 915 921 921 923 851 907
Rohtas 909 918 913 921 885 899
Saharsa 910 906 916 908 848 879
Samastipur 928 911 930 911 879 901
Sheohar 885 893 886 893 879 889
Sheikhpura 918 930 924 936 883 900
Saran 966 954 974 958 890 912
Sitamarhi 892 899 861 900 894 876
Supaul 920 929 923 931 876 892
Siwan 1031 988 1040 993 899 917
Vaishali 920 895 923 895 889 890
West Champaran 897 902 900 903 855 884

Source: Computed by researcher on the basis of data collected from Census of India 2001 and 2011
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highlight the importance of targeted efforts to address specific challenges faced by different
improve literacy rates, bridge gender gaps, and districts in Bihar.

Table 02 : Inter District Variations in Male-Female Literacy in Bihar (2001-2011)

District 2001 2011
Total Male Female Total Male Female

Araria 35.00 46.00 22.00 54.00 62.00 44.00
Arwal 67.00 79.00 55.00
Aurangabad 57.00 71.00 42.00 70.3 80.11 59.7
Banka 42.7 55.29 28.67 58.17 67.62 47.7
Begusarai 47.98 59.13 35.64 63.87 71.58 55.2
Bhagalpur 49.5 59.21 38.13 63.14 70.3 54.9
Bhojpur 58.96 74.29 41.8 70.47 81.74 58
Buxar 56.8 71.92 32.04 70.14 80.72 58.6
Darbhanga 44.33 56.72 30.78 56.56 66.83 45.2
East Champaran 37.54 49.31 24.27 55.79 65.34 45.1
Gaya 40.46 50.95 36.66 63.67 73.31 53.3
Gopalganj 47.48 62.96 32.16 65.47 76.51 54.8
Jamui 42.43 57.06 26.32 59.79 71.24 47.3
Jehanabad 55.26 70.07 39.37 66.8 77.66 55
Khagaria 41.35 51.82 29.34 57.92 65.25 49.6
Kishanganj 31.09 42.71 18.63 55.46 63.66 46.8
Kaimur 55.12 69.67 38.83 69.34 79.37 58.4
Katihar 35.09 4531 23.8 52.24 59.36 44 4
Lakhisarai 47.96 60.74 33.96 62.42 71.26 52.6
Madhubani 41.97 56.79 26.25 58.62 70.14 46.2
Munger 59.47 69.89 47.4 70.46 77.74 62.1
Madhepura 36.07 48.8 22.11 52.25 61.77 41.7
Muzaftarpur 47.95 59.1 35.81 63.43 71.28 54.7
Nalanda 53.19 66.44 38.58 64.43 74.86 53.1
Patna 62.92 73.34 50.83 70.68 78.48 62
Purnia 35.1 45.63 23.42 51.08 59.06 42.3
Rohtas 61.29 75.31 45.71 73.37 82.88 63
Saharsa 39.08 51.66 25.27 53.2 63.56 41.7
Samastipur 45.13 57.58 31.67 61.86 71.25 51.5
Sheohar 35.27 45.28 23.86 53.78 61.31 453
Sheikhpura 48.6 61.94 33.92 63.86 73.56 53.4
Saran 51.8 67.3 35.82 65.96 77.03 54.4
Sitamarhi 38.46 49.36 26.13 52.05 60.64 42 .4
Supaul 37.28 52.42 20.81 57.67 69.62 44.8
Siwan 51.65 67.26 36.88 69.45 80.23 58.7
Vaishali 50.49 63.23 36.58 66.6 75.41 56.7
West Champaran 37.54 49.31 24.27 55.79 65.34 45.1

Source: Computed by researcher on the basis of data collected from Census of India 2001 and 2011
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Inter District Variations in Work Participation Rate

The year 2011 saw significant workforce
participation rates (WPR) in several districts of Bihar.
Jamui, Araria, Banka, Gaya, and Madhepura stood
out with notably high WPR during this period.
Similarly, a decade earlier, in 2001, these districts also
experienced impressive levels of workforce
participation. In terms of gender-specific WPR, the
year 2011 showcased a distinct pattern. Aurangabad,
Sheohar, and Sitamarhi demonstrated a high male
WPR, indicating active participation of men in the
workforce. On the other hand, Araria, Gaya, Jamui,
Madhepura, and Supaul witnessed a noteworthy
female WPR, high lighting the significant contribution
of women inthe workforce during that year.

Status of women (2001-2011)

Status of women derived with the help of
standardized Z-score and the lowest value of z-score
is observed in the district of Sheohar (-0.79) in 2001
and Sitamarhi (-0.876) in 2011 due to low sex ratio,
low literacy rate and low juvenile sex ratio. While both
districts have stepped up from low to medium in
2011. Gopalganj district (0.66) registered highest
value of Zscore in 2001. West Champaran East
Champaran, Muzaffarpur Khagaria have showed low
status of women in 2001 and 2011. Supaul Araria and
Lakhisarai have shifted from high to low status of
women from 2001 to 2011 is mainly due to declining
juvenile sexratio.

Buxar, Darbhanga and Saharsa have
shifted from low to high level of status of women from
2001 to 2011. Gaya, Jamui and Aurangabad have
highest status of womenin2011.

Conclusion

The analysis revealed that the state's sex ratio
remains below the national average. District-wise
examination shows significant variations, with some
districts experiencing notable declines while others
exhibit improvements. Siwan stands out as the district
with the highest point of difference in sex ratio between
2001 and 2011. Similarly, Vaishali withessed a sharp falll
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in sex ratio since 2001. Further analysis based on the
rural-drban divide demonstrates that sex ratios in rural
areas were generally better than in urban areas.
However, there was a rapid decline in sex ratio trends in
rural regions. This decline can be attributed to the
significant out migration of people from rural Bihar to
other states in search of job opportunities. Examining
the sex ratio for the age group of 0-6 years, it was found
that Gaya, Purnia, and Bhagalpur had comparatively
higher sex ratios in 2001, while Gopalganj, Kishanganj,
and Saran exhibited higher ratios in 2011. Generally,
the juvenile sex ratio declined in most districts, with a
few exceptions like Gopalganj, Jehanabad,
Kishanganj, Saran, Supaul, and Siwan, which showed
positive sex ratio.

Bhagalpur, Banka, Begusarai, Purnia,
Khagaria, Vaishali, Katihar, Araria, Bhojpur, East
Champaran, and West Champaran displayed
negative child sex ratios. Lastly, the analysis of total
literacy rates highlights Rohtas as the top district in
2011, while Patna led in 2001. Kishanganj had the
lowest literacy rate in 2001, whereas Purnia had the
lowest rate in 2011. Malefemale literacy gaps were
high in Buxar in 2001 and Madhubani in 2011, while
Gaya had the lowest gap in 2001, and Bhagalpur had
the lowest in 2011.The findings highlight the need for
targeted interventions to address the declining sex
ratios, especially in rural areas, and to bridge the
gender gaps in literacy rates. Efforts should focus on
promoting gender equality, improving educational
opportunities, and addressing the factors that drive
migration from rural areas for employment.
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MAPPING THE WAY TO RURAL RESILIENCE: SITE SUITABILITY FOR
SOLID WASTE DISPOSAL

Ravi Shankar and Pardeep Kumar

ABSTRACT

This research paper focuses on addressing the unique challenges of solid waste management in rural areas, where
the dynamics of waste generation and disposal differ significantly from urban settings. The primary objectives of this study are
to quantify the volume of solid waste produced in a rural region and identify suitable disposal sites tailored to the specific
characteristics and needs of rural communities. In pursuit of the first objective, the research employs a context-sensitive
approach to quantifying solid waste production in the study area. The second objective centers on identifying optimal disposal
sites that consider the unique environmental and socio-economic aspects of rural landscapes. The outcomes of this research
are expected to offer valuable insights for rural policymakers, local authorities, and community stakeholders. By providing a
nuanced understanding of solid waste dynamics in rural areas and suggesting tailored disposal sites, which helps in

development of sustainable waste management practices.

Introduction

Almost every kind of activity associated with
human beings produces waste. Nevertheless, from
prehistoric times, the generation of wastes has been
a significant cause of worry. Both the rate at which the
garbage is being produced and the amount of
garbage creation have risen up recently. The
nonuniformity of wastes similarly rises as the quantity
oftrash does. Conversely to the prehistoric era, when
wastes were only a source of annoyance that
required to be disposed of. Since there was an ample
quantity of land accessible to the people at the time
and atiny population, proper management was not a
considerable problem. Back then, the amount of
waste generated was readily absorbed by the
ecosystem without any form of degradation.

A material that is labelled as trash by one
person could be a useful material by another. As a
result, a material may only be written off as trash by its

owner. Itis essential to define precisely what a waste
is notwithstanding the subjective nature of wastes.
This is so that the procedures that must be followed
to safeguard the general public and the environment
while the garbage is being processed are
determined by the choice to categorise a substance
as trash. The living organism of our planet produces
some kind of waste every day whether it is organic or
inorganic. If we talk about the inorganic waste then
among the living organism human is an animal which
produces most of it. Waste can be defined as a
product which would not be in use anymore and
ready to thrown away. Waste can be a composition of
different materials.

In rural contexts, the selection of disposal
sites is a nuanced process that requires careful
consideration of ecological, socio-economic, and
logistical factors. Geospatial analysis, guided by
community consultations and ecological
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assessments, will inform the selection of disposal
locations that prioritize environmental sustainability,
community health, and logistical feasibility. To
enhance the precision and efficiency of the research,
advanced technologies such as Geographic
Information Systems (GIS) will be employed. This
interdisciplinary approach, blending traditional
fieldwork with cutting-edge technology, ensures a
holistic understanding of the solid waste
management challenges faced by rural
communities.

The Study Region

The current study has only been conducted
in the Rohtak district's Kalanaur C.D. Block. With a
total area of 1,745 square kilometres, Rohtak is a
district of the state of Haryana. It is situated between
latitudes 28°54'and 28°9'N and 76° 34 'and 76° 57'E.
It is flanked by Jind district in north, Hisar in north—
west, Sonipat in north-east, Jhajjar in south, Bhiwani
in west and Charkhi Dadri in south-west. The study
area being formed of the Punjab plain, sedimentary
rocks are consolidated here with brown sand. The
area is covered by sandy loam deposits of
quaternary period of the Cainozoic era. It is a part of
Indo-Gangatic alluvial plain boardering the
downward fringe of the Pre-©ambrian Aravalli rocks
od Delhi system. The study region lacks a perennial
river. The Yamuna subbasin of the Ganga basin's
artificial drain number 8, which runs from north to
south, is primarily responsible for draining the region.
The Kalanaur block area is irrigated by the Bhalaut
sub branch. The regions of the block are further
irrigated by the Kahnaur distributary and the Bhiwani
sub branch.

It experiences the usual three seasons-the
winter, the summer and the rainy. Both the heat in
summer and cold in winter are extreme. Being in the
northwest of the nation, Kalanaur block has benefited
from rain from both the south-west monsoon and the
western disturbances. The area has average rainfall.

The block typically receives 443 millimetres of rain
each year, spread out across 23 days. The Indo—
Gangetic alluvium is found in the research region. In
the Kalanaur block, the soil is loamy sand with
sporadic clay loam. The block has no reserved and
unclassified forest. Forest in the block is found along
theroad and canals side.

According to the 2011 Census, there are a
total of 17,331 homes in the 28 villages that make up
Kalanaur Block and there are 90,946 people living in
the block as a whole. The Kalanaur block is well
connected through the roads and railways with the
other parts of district and state. National Highway No
709 passes through Kalanaur block and the Trans
Haryana expressway (National Highway No 152 D) is
under construction in this area which would connect
Narnaul and Ambala. The Railway line which
connects Rohtak to Bhiwani passes through this
area.

Objectives of the Study

1. To quantify the solid waste generation in
research region.

2. To identify the suitable sites for solid waste
disposal in the research region.

Database and Research Methodology

Sentinel 2B data of 20216223 having the
resolution 10 m and the secondary data acquired
from the website of Haryana Space Application
Centre, Hisar and with the use of field research and
secondary maps, primary input theme maps such as
land-use/land-eover, geological features, and
lithology have been prepared. For this investigation,
digital elevation data from the Shuttle Radar
Topographic Mission (SRTM) with a 30 m resolution
were employed. GPS was used to gather data on well
points and open waste sites in the field. To confirm
the area's present land-use/land-eover types, some
illustrative points from different land-use types were
also gathered. All of the input data files were classed
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using weights, geospatially referenced to the UTM
Zone 43N coordinate system, and new maps were
created. The input datafiles, their derived datafiles,
maps of the weighted overlay analysis, and the end
result were all incorporated in construction of the
spatial geodatabase. The geodatabase additionally
contained verification layers in tabular and shape file
formats. In contrast to the shape files getting

exported to the appropriate feature data sets, the
raster files were created as distinct raster datasets in
the geodatabase. Primary data have also been
collected through a questionnaire to fulfill the need of
data for Research objectives. The figure 01 depicts
the methodology's flowchart, which employs a
hierarchical approach.
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Quantification of Generated Solid Waste

In order to quantify the solid waste generated
in the study region a primary survey has been
conducted with the help of google forms. It has been

found that the average production of solid waste by
one person in research region is 0.52 kg/ day. The
solid waste generation of the study region in accord
with villages has been shown through Table No. 01.

Table 01 : Village wise Solid Waste Generation in kg/ day.

Sr. | Village Name Waste Generated in | Sr. Village Name | Waste
No. kg/ day No. Generated in
kg/ day

1 Anwal 2,536 14 Lahli 2,281

2 Balab 1,747 15 Manjha 306

3 Banyani 3,169 16 Marodi Jatan | 1,111

4 Basana 1,767 17 Marodi 963
Rangran

5 Bhali 2,471 18 Masudpur 741

6 Garhi Balab 804 19 Nigana 2,950

7 Garnauthi 2,121 20 Patwapur 1,059

8 Gudhan 2,254 21 Pilana 2,687

9 Kahanaur 4,542 22 Sampal 2,280

10 | Kakrana 1,439 23 Sanghera 1,432

11 | Kalanaur 12,126 24 Sundana 3,209

12 | Katesra 2,389 25 Taimaurpur 241

13 | Kherari 1,698

Identification of Suitable Sites for Solid Waste
Disposal

As we have discussed in above that there is
a problem associated with waste management in
rural area and specifically for solid waste. So, in order
to manage the solid waste and to get rid all the
problem associated with the solid waste we need to
select a site where we can dispose all of the solid
waste and then we can further manage this disposed
waste. While selecting a site for a particular purpose
we need to adhere to a certain procedure and

specifically through geo spatial technologies, we
have to follow a certain set of pre-determined
programing accordingly.

Sentinal 2B, google earth and secondary
data from HARSC, Hisar has been used to create
multi+hematic maps and layers that include Surface
water, ground water table map, soil texture map, land
use and land cover, transportation infrastructure, and
human habitation.

The soil texture of the study area has been
analyzed using Sentinal 2B satellite data and
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secondary data from HARSAC. The soil which
consists of fine-grained material tend to be more
suitable for landfills than other soil types. Clay's
appropriateness for landfills is typically diminished
by its limited drainage, tendency for shrinkage and
expansion, and low workability when compared to
soils with a silty clay texture. There have been reports
of extremely high, high, moderate, low, and
inappropriate for landfill levels of silt to very fine silty
clay, clay, mixed soil, sandy soil, and clean
sand/gravel. In the present study area three classes
of soil have been identified which are Sandy, Fine
Loamy and Coarse Loamy soil.

Using Sentinal 2B data, a map ofland usage and
land cover has been created. Eight major kinds of
land use were identified and mapped in the research
region. Agricultural land, settlements, open shrub,
waste land, fallow land, water bodies, and
commercial space are the land use/ land cover
categories. Due to improper water and soil
management, a lack of natural causes, and sodic
fields (land impacted by salt), which appear to be
more ideal for landfills, are examples of wastelands.
Unsuitable for disposal include sites that are close to
or inside settlement or habitation areas, and other
significant sites which are marked for tourism or
recreational activities like water park and historical
monument, etc. As aresult, itis discovered that some
places are better suited for disposal, while several
sites are seen to be moderately suitable.

Thematic layer of water bodies have been
prepared. It has been determined that areas that are
500 metres or less from a river, canal, drain, or 200
metres or more from a big body of water are not
appropriate for landfills. As a result, it is determined
that certain locations are acceptable for use as
garbage disposal sites, while many other sites are
found to be only marginally suitable.

The research area's habitation map has been
created using 10 m+esolution data from the Sentinal
2B satellite. A total of 25 villages have been
discovered in the study region, which has been home
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to a sum of different settlements. A dump site should
be located at least 1 km from a densely populated
region and 500 m from solitary homes. 500 metres is
regarded as an appropriate distance for cities and
villages with a population bigger than 500. No new
dump site should be positioned any closer to a group
of ten or more homes than 0.4 km (0.25 m),
according to Siddiqui (1996).0n the other hand, due
to economic factors, the dump site should be
situated no more than 10 kilometres from an urban
area. Hence, a buffer zone of 500 meter has been
created around every village of the research region.

The danger of pollution is significantly
influenced by the groundwater table. The Leachate
which is produced on the site of solid waste disposal
significantly contaminate the ground water.
Considering the importance of water resource,
Ground water table map of the study area has been
prepared using secondary data of HARSAC and
three categories have been identified of ground
water level which are 0 to 1.5 meter, 1.6 to 3 meter
and 3.1to 10 meter.

In this study, the various strata are investigated to find
the best locations for disposing of solid waste.
distributing weights and performing a weighted
overlay analysis. In order to apply the proper scale
weight based on its affects on site appropriateness
for waste disposal, The primary key is the geo—
database of the feature class contained within a layer.
Based on the potential magnitude to site
appropriateness for the disposal of solid waste, the
various factors and in the current study, their linked
feature classes are provided the proper scale weight
and percentage of influencing weight. It is said that
the feature class has a scale weight assigned to it that
ranges from 1 to 10. In which the feature class with
the most contribution to the site's appropriateness for
the disposal of solid waste is given the maximum
scale weight value, whilst the feature class with the
lowest contribution is given the minimum scale
weight value. Based on the potential magnitude for
site appropriateness for solid waste disposal, all the
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categories of different thematic layers are provided a
unique value according to scale. Each and every
category or feature class of different thematic layer
provided scale weight or per cent of influencing
weight which have been displayed in table 02. Based

on the feature layer's scale weights and percentage
of influencing weight, the feature layer (a vector) is
transformed to a raster grid format using a weighted
overlay analysis.

Table 02 : Weighted Overlay Analysis

Raster % Influence Field

Scale Value

Settlements 20 Value

500m buffer

Waterbody 20 Value

500m buffer

Soil 15 Value

Sandy

Fine Loamy

Coarse Loamy

Geology 15 Value

*

sk

Water Table 15 Value

1.6 —3m

0—1.5m

LULC 15 Value

Settlement

Waste Land

Waterbody

Waterlogged

Agricultural Land

Open Shrub

Fallow Land

Commercial Land

— (=== =[1 [—=[o]w]|1 =[] [o|w—]1 |—]1 [~

* Kakar-Ambala Alluvium-Older Alluvium-Quaternary

**Polycyclic Sequence of Sand, Silt, and Clay with Minor Silt-Aeolian
Deposit-Holocene. Source — Compiled by author

Maps like buffer from water bodies and
settlements, proximity from major roads, soil texture
map, geology map and water table map have been
created and different weightage have been given to
all these factors as shown in table no.2 and site
suitability map have been prepared after using the
weighted overlay analysis tool in GIS software. After
finding locations which are suitable for disposing of
solid trash different sites have been marked in a point
file after confirming them by ground truthing. Various
factors like proximity from the road have been taken

into consideration before final selection of the site. A
total of twelve sites have been identified which are
ideal for disposing of solid waste in the research
region. Among all the twelve sites two sites are
present along the National Highway 709 in northern
part, four sites are present in north west part and two
of them are present along the National Highway 152
D. One site is located in western part and one is in
southern part, two sites are present in north eastern
part and two sites are present in south eastern part of
the research region as shown in Fig. 01.
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Conclusion

Government has taken some initiatives like
Swachh Bharat Mission (Gramin) to manage waste
but even after this kind of initiatives we notice garbage
dumped in street, near water bodies and along the
roads, etc. Waste management is highly associated
with environmental issues. So, in order to make our
villages green and clean and pollution free we need to
find some sustainable and suitable sites for solid
waste disposal using modern geospatial techniques.

Maps like buffer from water bodies and
settlements, proximity from major roads, soil texture
map, geology map and water table map have been
created and different weightage have been given to
all these factors and site suitability map have been
prepared after using the weighted overlay analysis
tool in GIS. The whole study area has been divided
into a total of three categories after using GIS
software's weighted overlay analysis tool. Among
three categories one is highly suitable for solid waste
disposal, one is moderately suitable and the last
category which covers almost 71 kilometer square
area and unsuitable for any kind of solid waste
dumping site.

After finding areas which are suitable for
disposing of solid trash different locations have been
marked in a pointfile after confirming them by ground
truthing. A total of thirteen sites have been identified
which are appropriate for dumping solid garbage in
research region.
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EMERGING IMPORTANCE OF HORTICULTURE IN THE ERA OF CLIMATE
CHANGE AND LIVELIHOOD SUSTAINABILITY: A CASE STUDY
OF BARJORA FARM, WEST BENGAL

Mahua Chatterjee

ABSTRACT

India's horticulture industry has come a long way in the last twenty years, both in terms of production and changing
people's eating habits to be healthy while still following sustainability principles. Because the climate is tropical and there are
few yearly changes in temperature and enough rain, itis very good for growing a wide range of plants. The growing population,
increasing human activities, and changing climate all make it harder for the business to provide people with decent ways to
make a living. The point of this essay is to show how important horticulture farming is and how it can help people in West Bengal
make a living by using the example of Barjora Horticuture farm in Bankura. The once-empty area has quietly turned into a
thriving economic hub. In addition to gardening, the farm has started growing a lot of vegetables and is also working on
pisciculture, vermicomposting, and many other projects. A method called "purposeful random sampling" was used, and 227
farmers were interviewed either through a questionnaire or a more in-depth focus group talk. The data came from the website
and records of the State Horticulture Department as well. Promoting gardening and related activities, building up human
resources, and keeping track of land use are all very important for food security, making sure people can make a living, and

reaching the national goal of "Aatmanirbhar Bharat," which requires agriculture to be self-sufficient.

Introduction

In today's rapidly changing climate,
achieving sustainable development poses a
significant challenge. The connection between
climate change and sustainable development lies in
the fact that climate change hinders development,
while sustainable development enhances the
capacity for mitigation and adaptation (IPCC,
2007b). Horticulture, with its adaptability to diverse
climatic, soil, and environmental conditions, offers
farmers a broader range of crop options. In India,
horticultural production has seen a remarkable
increase, doubling from 146 million tons in 2001-02
to 333.25 million tons in 2021-22. In contrast, food
grain production rose from 213 million tons to 316.6
million tons during the same period (Ministry of
Agriculture & Farmers Welfare, Government of India).

Many horticultural crops, including fruits, vegetables,
tuber crops, mushrooms, plantation crops, and
spices, are highly valued for their nutritional content
and are increasingly used in dietary therapies and
herbal medicines. As a result, there is a growing
demand for horticultural produce. This has led to the
promotion of horticulturebased farming systems,
which are seen as crucial for food and livelihood
security as well as for enhancing farm profitability.

A sustainable way of life is an important part
of the Sustainable Development Goals. The World
Committee on Environment and Development
(WCED) first talked about the idea in a study in 1987.
Chambers (1991) and Li, et al. (2023) say it is one of
the most common ways to move towards
sustainability. There is a lot of uncertainty about how
to measure how climate change will affect people
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and the business, as well as how it will affect small
areas or regions. Farmers have had to change when
they plant and harvest some fruits and vegetables,
like apples, peaches, cherry, apricots, and many
others, because the world temperature is going up. A
higher quantity of ozone may also hurt the quality of
the plants. India's many agro-ecological areas make
it possible to grow a wide range of horticulture crops,
which make up a big part of the country's total
agricultural output. West Bengal is better than other
states at growing different types of horticultural crops
because it has a wide range of agro climatic
conditions and a varied scenery. The horticulture
industry needs a lot of infrastructure, like orchards
and gardens. Because they help rural people make
more money, horticulture goods play a unique role in
the state's economy. The one-+4ime cost of building a
hortitourism centre would be worth it because
horticulture activities are expected to increase
spending on different types of tourism, which will
help the country's GDP. Most of the horticulture
farms in the state don't have buildings set aside for
tourists and don't have the basic services that visitors
need. So, it is quite clear that West Bengal has been
missing out on horti4tourism opportunities, even
though it grows a lot of plants and has more and
more tourist sites.

Geographical Personality of the Study Area

The horticulture farm in Barjora of Bankura
district, West Bengal was established in 1966 under
the Department of Agriculture and yet is lesser known
to the outside world. The farm is within geographical
co-erdinates of 23°26' North and 87°17' East. The
once barren patch of drier Bankura has transformed
into a vibrant source of horticulture farming and
sustainable livelihood. Presently, the farm includes
around 4000 trees in 14 mother orchards. It can help
farmers grow economically which will eventually lead
to prosperous regional economy. Since farmers may
not be familiar to the techniques to grow valuables
trees, the farm conducted training classes and also

provides them saplings at free of costs. Since 2020,
the farm has conducted 10 training programmes, by
means of which around 500 trainees have been
benefitted. The farm also focuses on offering better
livelihood opportunities of the farmers. The women,
though small in number in compare to their male
counterpart, are employed in the farm and thus the
farm has been proved to be a support to the local
rural household. The farm has also given a boost to
the local labour force and economy through making
timely payment in post covid era.

Objectives

The western part of West Bengal
comprising the districts of Purulia and Bankura fall
under the rainfed condition with substantial
precipitation during monsoon, making the state
more prone to climatic variability. This paper has two
objectives; (i) to study the role of horticulture under
changing climatic scenario, and (ii) to identify the
potential linkage for enhancing sustainable
livelihood efforts ensuring overall development.

In order to fulfill the objectives, a null
hypothesis has been constructed.

HO= There is no association of age and
horticulture activity.

Materials and Method

Information is taken from the reports of the
State Horticulture department and the data available
on the website. Samples for this study are in
accordance with the total horticulture farmers
attached with Barjora firm. Purposive random
sampling technique was used and the sample
number stood to be 227. Selected respondents were
interviewed personally with the help of structured
questionnaire. Focus group discussion (FDG) was
also conducted with 10 to 12 members having
enough knowledge about horticulture activity and
local economy.

The findings of the survey were analysed
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using content analysis and standard statistical X2 = -E(fo _ f€)2
techniques that explains the relationship between fe

variables. The research work tested the social capital

variables namely, responsibility, co-eperation, social Where

network and social norms with a likert scale of 1 ‘
(minimum) to 5 (maximum). The result of the
demographics and perception survey were analysed fe= expected value

using SPSS software. Results and Discussion

In order to test the hypothesis, chi square The socio-demographic data of the

test is applied. The level of relationship was  respondents was collected to understand the level of
determined at 5 per cent level of significance to test awareness and their view on horti+ourism.

the null hypothesis.

fo= observed frequency,

Table 01 : Socio-Economic Profile of The Respondents (n=227)

Variables Classes Number of Observation
Gender Male 171
Female 56
Age <25 years 50
26-40 years 67
41-55 years 58
>55 years 52
Length of the year engaged in <10 years 56
Horticulture 1020 years 3
>20 years 93
Monthly Income (Rs) <15000 55
15001-30000 61
30001-45000 63
>45000 48

Source: Field Survey
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It is found that males are large in number (75.33%)
compare to their counterparts. The age group (26-55
years) comprise nearly 56 per cent of sample
population. Most of the farmers earn Rs 40,000 in a
month and these farmers depend solely on
horticulture.

Horticulture-Sustainable Livelihood

The Brundtland Commission on
Environment and Development came up with the
idea of 'livelihood." At the UN Conference on
Environment and Development in 1992, the idea was
expanded to include promoting sustainable
livelihoods by ending poverty and making life better
for everyone (lbrahim, et al 2018, Kollamair& Juli,
2002).

A total 7 variables have been chosen to
establish the relationship with sustainable livelihood

(Table 02). Skilled human resource availability seems
to be a major challenge in the execution of any
sustainable project. The results (r' values) in this
case showed that in horticulture activity with respect
to Barjora farm, education and training exhibited
positive and significant relationship and sapling
production and marketing showed positive
relationship with sustainable livelihood, where as,
other variables did not show any significant
relationship. Higher the education, training
opportunity, sapling production and distribution;
higher will be the sustainable livelihood of the
farmers in this particular system.

Table 02 : Correlation Co-Efficient of Sustainable Livelihood Parameters with Other Variables

Independent variable Co-relation co-efficient
Age +0.003

Education +0.779%*

Farming Experience - 0.041

Sapling Production +0. 613

Training +0.672%*

Marketing +0.542

Social Participation -0.076

Source: Field Survey*Significant at 5% levels

Natural capital formation : Natural capital (land,
forest and water resource) accounting is important to
sustain growth. Barjora farm is spreading over an
area of 52.34 acres which includes 4.66 acres of
water body. The projects like Butterfly Park, Nature
Park, pisciculture help encouraging local
conservation of biotic resources and an increase in
number of tree species and insects and fishes. Such

huge stock of natural capital enters the production of
ecosystem services to humans. The ecosystem of
Barjora horticulture firm provides food (fruits,
vegetables, fish), water for drinking purpose and
maintain biospheric processes which in turn make
favourable conditions for the people to live. By
incorporating natural resources into development
planning this farm can contribute to economic
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growth and sustainable growth while maintain
balance between horticulture, subsistence
livelihood, tourism and other ecosystem services.

Horticulture-tourism

Hortitourism, often referred to as
entertainment farming, demands strong public
relations and communication skills (Kutchi and Kabir,
2017). Strengthening the connection between
horticulture and tourism can significantly boost local
product promotion, provide economic benefits, and

generate sustainable livelihoods. Globally,

horticulture is recognized for its important role in

tourism, as well as in overall human health and well—
being (Relf, PD., 2015). The integration of horticulture

and tourism appears to be an effective strategy for

achieving inclusive growth.To explore this

integration, a One-Sample Pearson's Chi-square test

was conducted to examine the association between

the demographic variables of respondent farmers

and their perspectives on farm tourism.

Table 03 : Association Between Age And Horti-tourism (;° test)

Barjora Farm is gradually elevated to a place of tourist | Pearson’s | Degree | Significance
attraction Chi of value
Square Freedom
Value
Age of the Strongly Agree | Undecided | Disagree | Strongly | Total
farmer (Years) | Agree Disagree
<25 9 14 11 8 8 50 4.78 12 0.96
26-40 18 17 12 9 11 67
41-55 13 22 10 7 6 58
>55 10 17 10 8 7 52
227
Significance level at 0.05
An effort has also been exerted to substantial potential to create employment

understand the association between age and horti—
tourism. The result found in the table 03 is which is far

beyond the acceptable significance level of 0.05.

This statistically means that Barjora's transformation

from a mere horticulture firm to a place of tourist

attraction is not associated with the age of the

farmers.

Economic Impact: The state government is
committed to increasing farmers' income and is
actively promoting horticulture-based tourism
around horticultural farms. The tourism sector has
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opportunities. The economic impact (El) of tourism
can be calculated using the formula El = n X e X m,
where n is the number of tourists, e is the average
expenditure per tourist, and m is the multiplier. This
calculation is further detailed by considering sector—
specific expenditures made by tourists, such as food,
lodging, and transport. The money spent by tourists
generates further economic activity as it circulates
through various sectors of the economy,
demonstrating the multiplier effect (Dritsakis, 2008;
Boopen, 2006).
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Enhancing Social capital: The variables that are
considered from the surveyed data for social capital
perspective are responsibility (x1), co-eperation (x2),
social network (x3) and social norms (x4).
Responsibility means the self awareness that is
associated with the person's moral obligations while
dealing with a work. Co-eperation refers to the

practice of the members working together in a group
to achieve a goal. Social network refers the social
structure that are intertwined with values, vision,
friendship, etc. while social norms explains the
general behaviour and habits of the members living
inacommunity.

Table 04 : Study of Social Capital Parameters

Responsibility Co-operation | Social network Social norms
(x1) (X2) (x3) (x4)
Total % Total % Total % Total %
Very High 64 28.19 42 18.50 73 32.16 79 34.80
High 55 24.23 61 26.87 64 28.19 71 31.28
Moderate 47 20.70 56 24.67 39 17.18 51 22.47
Low 32 14.10 37 16.30 27 11.89 15 06.61
Very Low 29 12.78 31 13.66 24 10.58 11 04.84
Total 227 100 227 100 227 100 227 100
Score obtained 769 727 816 873
Ideal Score 1135 1135 1135 1135
Level of Kinship 67.75 64.05 71.89 77.01

Source: Field Survey

The study explains that social norms are
very much inbuilt so that conflict must not arise
between the individual who performs well and the
individual who is not able to do better. Strong social
networking with extending co-eperation among the
group members is important in maintaining group
cohesion for the development of quality hortitourism
in Barjora.

Livelihood Security: Hortitourism enables to
support the needs of rural households living in a
drought prone area (rainfall is low in the west and

highly unreliable) of Bankura, West Bengal.There is
no doubt that earning cash is a prime motivation of
the local horticulture farmers to develop tourism.
Farmers and local community members can sell their
products and services to the tourists and tourism
enterprises (lodge, food, transport, etc). The cash
income generated by tourism helps them to sustain
in drought period.

Supply of Horticulture outputs to Tourists:
Regarding the supply of horticulture products to
tourism industry from local sources, i.e. from Barjora
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Table 05 : Potential Impact of Horti-tourism on Livelihood of Farmers/ Local people

Positive effects

Food security Cash income

Employment Earning from product sale (fresh fruit and vegetables,
pickle, juice, etc) labour and service provider in lodge,
cafeteria, car and other tourism enterprises

Empowerment Strong social and human capital formation leads to
confidence building, community bonding

Vulnerability reduction Income unaffected during drought, savings (though
in little in amount) for drought coping

Source: Field Interview

farm itself, the majority of the respondents are agreed fish, etc to the tourists (see table 06). Egg and milk
to supply vegetables, fruits, milk and its by products, are not being produced by the farmers of the study

Table 06 : Availability of Supply of Horticulture Products to Tourism Industry

Variables Frequency Percentage
Yes 96 42.29
Vegetables No 131 57.71
Total 227 100
Fruits Yes 182 80.18
No 45 19.82
Total 227 100
Fish Yes 178 78.41
No 49 21.59
Total 227 100
Milk Yes 101 44.49
No 126 55.51
Total 227 100
Egg Yes 95 41.85
No 132 58.15
Total 227 100
Processed food Yes 146 64.32
No 81 35.68
Total 227 100

Source: Field Survey
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As the tourism in Barjora is in infant stage,
the absence of market based supply-demand chain
is well evidenced during the survey. Bringing the
opportunity for the establishment of hotel, lodges
surrounding the farm, thereby increases the supply
of horticulture products to the tourism industry.

Conclusion

It is found from the study that the farming of
the horticulture crops particularly vegetable
cultivation is the main occupation of the farmers of
the region and it has the potential to enhance
livelihood sustainability. Sustainable livelihood
efforts in India mostly focus on agriculture and
related activities; however, there is also an increasing
emphasis on the importance of skill development,
innovation and entrepreneurship. Barjora farm under
PPP model has already emerged as a knowledge
hub and training center and significantly developed
skill set of farmers and horticulturists across the state.
Tourism is another potential sector for the
development of the region as the landscape is
beautiful and climate is conducive. State
Government is introducing the welfare scheme
namely Krishak Bandhu, Bangla Sashyo Bima for
providing financial assistance to the farmers.
Needless to say that tourism is one of the promising
sectors in the present-day economy. Creation of a
hortitourist spot and sustainable local development
through symbiotic co-existence of all stakeholders
are very much important. It would be useful to
develop proper knowledge about the role of horti—
tourists for a successful horti+ourism business.
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EXPLORING THE DYNAMICS OF INDIA'S ENGAGEMENT WITH CENTRAL
ASIA: OPPORTUNITIES, CHALLENGES, AND FUTURE PROSPECTS

Harshit Bhardwaj

ABSTRACT

Central Asia is the region located in the heart of the Eurasia. Its strategic location is going to play an important role in
the future. It is often seen as one of the most vulnerable areas due to instability in the neighbouring states. Being situated in the
middle of Asia and Europe, it is one of the most suited routes of transit. India as an extended neighbour of the Central Asian
Republic has major geo-strategic and economic interests in the region. It can be observed that the relationship between the
two regions has evolved through cultural exchanges and reminds us that they did not evolved suddenly but through reciprocal
cultural enrichment. However in modern times the importance of Central Asia to India is not only limited to civilisational and
historical, but also geopolitical and economic. At present, India's involvement in Central Asia is slightly less, still the region offer
great opportunities, which if availed would help India in building a long-term foreign policy goals in this region. This paper
offers insights into the significance of India's relations with Central Asia for regional stability and global geopolitics.

Introduction

Central Asia is situated at the heart of
Eurasia, and its geographical as well as historical
linkages makes the region very relevant to India's
strategic interests. Since the launch of the Connect
Central Asia policy in 2012, India has expanded its
geopolitical, economic, and cultural connections
with the region. India had in past conducted
numerous bilateral and multiparty dialogues and at
the same time also established regular channels of
communication with the Central Asian Republics
through various multilateral forums such as the
Shanghai Co-eperation Organization (SCO), CICA
(Conference on Interaction and Confidence -Building
Measures) which was held in India, and the Heart of
Asiadstanbul Process, which reflect its desire to
contribute to regional stability and development. Yet,
India's role is still underplayed in the region in
comparison to other stakeholders of the region like
Russia, China, Iran, Turkey, etc.

However, the importance of the Central

Asian region has drawn attention since the Taliban
took over Afghanistan due to a various factors.
Primarily, because both India and Central Asian
Republics have common grounds of concerns to
establish co-eperation and co-erdination with each
other due to the rising threat of terrorism and illicit
drug trafficking spilling over into their territories from
Afghanistan and Pakistan, and secondly, anything
that happens into Central Asia has the spilling
potential towards India, Russia , China, etc.
Therefore, the major concern is the stability of the
Central Asian region for the interest of the big players
such as Russia and China. The Central Asian region
is much more likely to remain in focus at multilateral
forums concerning Afghanistan, which plays the
strategic role inimproving relations with India.

As India looks to the future, the potential for
deepening ties with Central Asia remains promising.
Strengthening economic co-eperation, boosting
connectivity through infrastructure projects, and
promoting cultural ties are key factors for deepening
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engagement. By leveraging its historical
connections, geographical proximity, and shared
interests, India has the chance to play a constructive
role in shaping the trajectory of India-€entral Asia
relations for mutual benefit and regional stability.

Research Objectives

1. To analyse and examine the dimensions of
India's Foreign policy in the field of diplomacy,
geopolitics and strategic relationships with
Central Asian nations.

2. To explore the hurdles encountered by India
and the Central Asian countries while giving
strength and impetus to their relationship.

3. The paper aims to recommend some
countering measures through which the
relationship between the two counter parts can
be strengthened and stabilised.

Research Methodology

The quantitative and analytical methods of
description have been chosen for the proposed
research, which depends on the approach of
documentary analysis of sources consisting of both
primary and secondary sources of data.

Primary data source: The personal interviews of
experts and diplomats concerned with
specializations will be valued in a structure-eriented
frame of information gathering.

Secondary data sources: the data will include
published articles, top peer+eviewed journals,
magazines, newspapers, authentic internet sources,
handbooks, government data, releases, etc.

Consequently, a mechanism will be
deployed to use the tool of content analysis to
examine these scholarly and non-scholarly data
sources for compatible outcomes.

Importance of Central Asia for India

e Central Asia has been a area of interest for India
because of factors such as security, energy,

economic opportunities, etc.

Central Asian nations serves as an important
link between Asiaand Western Europe thereby
making it geo-politically important for India's
security interest.

Central Asia has associated itself with the
Universal market for production and supply of
raw materials. Central Asia also acts as a link to
the Trans-Eurasian (EastWest) Transit and
Economic corridors.

India share many common attributes and
perceptions on various issues with the Central
Asian Republics (CARs) and their joint co—
operation can play a crucial role in providing
regional stability.

Stability, prosperity and security in Central Asia
Region is necessary for the advancement of
India's economy.

Chabahar Port can be used by India as a
gateway to the Eurasian markets, however, it
further requires a Central Asian state to join the
project as a major stakeholder.

The area is extensively rich in natural
commodities such as crude oil which can help
to fulfil the energy security, natural gas, gold,
copper, aluminium, and iron which can provide
stability and support to India thereby actingas a
major accelerator for growth.

India has signed a civil nuclear deal with
Kazakhstan in 2009 for the supply of uranium
until2014.

India's oversea airbase lies in Tajikistan at
Farkhor and Western Dushanbe.

Central Asia borders the 'Golden Crescent'
(notoriously famous for Opium Production)
comprising of Iran-Pakistan-Afghanistan which
often acts as a birthplace of terrorism and illicit
drug trafficking, and both India and Central Asia
are the common victims.

Uttar Pradesh Geographical Journal Vol. 29, 2024
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e Any instability that arises in Central Asia due to
regional or International factors ultimately has a
spillover effect on India's security.

e Therefore, any positive collaboration of India
with the Central Asian Republics in this regard
will ultimately benefit the entire region can
establish peace and harmony.

e There is a need to establish stability in the
Central Asian countries as this can make a bid
for become a permanent member of the UNSC.

e  An kickstart can be given to India-€entral Asia
link because of India's participation in
multinational forums like the Heart of Asia
Conference, Eurasian Economic Union, and
SCO(Shanghai Co-eperation Organisation)
(SCO Incorporated India as a permanent
memberin2017).

What are the Present Challenges in the

Relationship?

e Re-establishment of the Taliban: The Taliban
returns to supremacy over Afghanistan has
unveiled the weakness of multilateral forums
such as the Shanghai Co-eperation
Organization, which was established majorly to
counter terrorism in the region.

e Chinese presence: China's ambitious Belt and
Road Initiative and China Pakistan Economic
Corridors creates a geostrategic security
concern as it violates the India's sovereignty
and territorial limits

e Indianeeds a proper recalibration of its regional
ties with Central Asian countries.

How India can Broaden its Relationship with
Central Asia

e Launch of'Connect Central Asia policy' by India
was for a broad approach, including Social,
Political, Economic, Security and Cultural
Nexus. To give impetus to this policy, the Prime
Minister of India Mr. Narendra Modi paid visit all

Uttar Pradesh Geographical Journal Vol. 29, 2024

five CAR's countries-tizbekistan, Kazakhstan,
Turkmenistan, Kyrgyzstan, and Tajikistan-n
2015.

e  For the past decade, the Central Asian Region
has emerged as a site of great power tussles
due to abundance of rich energy resources and
at the same time, the world also witnessed the
rise of India as an economic and a regional
power, making it more important to prioritize its
relations with Central Asia.

e  The key elements of this 'Connect Central Asia'
policy cover many important issue areas such
as political co-eperation, strategic co-—
operation, economic co-eperation, regional
connectivity, information technology (IT),
peopleto-people contact, medical co-—
operation, and co-operation in regional
groupings, etc.

e The Connect Central Asia Policy is primarily
based on the 4Cs: Commerce, Connectivity,
Consular ship, and Community.

Results and Conclusion

The results and outcomes of India-Central
Asia relations have encompassed various
dimensions, including economic, political, strategic,
cultural, and regional co-eperation. Here are some
key results and outcomes:

e Investment opportunities: India has pursued
investment opportunities in Central Asia, particularly
in the sectors such as energy, infrastructure, mining,
and agriculture, contributing to economic
developmentin both regions.

e Connectivity initiatives: Efforts to enhance
connectivity through the International North-South
Transport Corridor (INSTC) and the strategic
Chabahar Port have facilitated trade and transit
between India, Iran, and Central Asia, opening up
new avenues for economic co-eperation.
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e Strengthened diplomatic ties: high4evel
meetings, diplomatic dialogues, and engagement in
regional forums such as the Shanghai Co-eperation
Organization (SCO) have deepened political
relations between India and Central Asian countries.

e Security co-operation: Co-eperation in
recognizing common security challenges, including
terrorism, extremism, and illicit drug trafficking, has
been strengthened through intelligence sharing,
capacity building, and joint exercises, leading to
regional stability.

e Strategic alignment: India and Central Asian
countries have aligned their strategic interests on
regional and global issues, including support for a
multipolar world order, sustainable development
goals, and climate change mitigation efforts.

e Strengthening regional integration: Efforts to
enhance connectivity, trade, and commerce have
contributed to greater regional integration between
South Asia and Central Asia, unlocking the potential
for shared prosperity and development.

Overall, the results and outcomes of India—

Central Asia relations underscore the growing
partnership between the two regions and the
potential for deeper co-eperation across various
sectors. By building on these achievements and
addressing remaining challenges, India and Central
Asian countries can further strengthen their ties and
contribute to regional stability, economic prosperity,
and cultural exchange.
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IMPACT OF EDUCATION AND ATTITUDE TOWARDS SAFE MOTHERHOOD
PRACTICES AMONG PREGNANT WOMEN IN TEHSIL CHAKRATA
DISTRICT DEHRADUN, UTTARAKHAND.

Vijay Bahuguna, Tania Sharma

ABSTRACT

In contemporary society, education is considered the fourth most critical human necessity, following shelter, food,
and clothing. Before attending school, our primary interactions are with our parents and close relatives, which not only fosters
the development of new ideas but also instils vital social skills such as empathy and the ability to relate to others which are key
elements of maturity. A crucial issue is that knowledge of safe motherhood practices which can enhance maternal and child
health while also mitigating pregnancy-related health risks. The aim of our study is to assess the impact of a health education
intervention on pregnant women in Chakrata tehsil, Uttarakhand, India, focusing on pregnant women knowledge and attitudes
towards various aspects of safe motherhood. Pregnancy and childbirth are essential for the survival of humanity, but maternal
death is a profound tragedy affecting both mother and child. Despite the introduction of the "Safe Motherhood Initiative"

Maternal health is an area of concern for us.

Introduction

According to Swami Vivekananda,
improving the condition of women is essential for the
overall well-being of the world. Women can empower
themselves through education, which gives them
more power and helps to elevate their status within
the family, thereby reducing gender disparities.
Pregnancy and childbirth, while crucial for the
continuation of humanity, often negatively impact
women mentally, physically, and emotionally.
Studies in developing countries show that if a mother
dies during childbirth, the risk of death for her
children under five years old doubles or even triples,
with girls being particularly affected. Thus, maternal
death is doubly tragic. To combat maternal mortality,
morbidity, and related adverse outcomes, the
International Health Community, including
organizations like the World Bank, WHO, United
Nations Population Fund, and agencies from 45

other countries, launched the "Safe Motherhood
Initiative" in 1987 during a conference in Kenya. This
initiative focused on four key aspects of safe
motherhood: antenatal care, clean and safe delivery,
essential obstetric care, and postnatal care,
including family planning. Since the initiative's
inception, the maternal mortality rate has decreased
by nearly 44% over the past 25 years as of 2015.
Additionally, the infant mortality rate has dropped
from an estimated 64.8 deaths per 1,000 live births in
1990t0 26.5 deaths per 1,000 live births in 2023.

There was also a decline in the number of
underfive deaths from 12.7 million in 1990 to 4.9
million in 2023. Similar significant declines were
observed inthe maternal, infant and under 5 mortality
rates in India as well. Globally, 800 women still die
daily from preventable pregnancy-elated causes,
with India accounting for 20% of these deaths,
currently estimated at 212 per 100,000 live births. To

1. Dr. Vijay Bahuguna, Associate Professor, Dept. of Geaography, D.B.S. (P.G.) College, Dehradun.

Email : vijaybahugunadbs@gmail.

2. Tania Sharma, Dept. of Geography, D.B.S. (P.G.) College, Dehradun.



Q143 @

address this, initiatives such as "Every Mother and
Every Newborn"in 2014 and "The Global Strategy" in
2016 were launched to support the 2030 Sustainable
Development Goal (SDG)-3, which aims to ensure
healthy lives and promote well-being for all ages.

The Study Area

Chakrata Tehsil, located in the Dehradun
district of Uttarakhand. Nestled in the foothills of the
Himalayas, this region is characterized by its dense
forests, deep valleys, and snow-eapped peaks,
making it a popular destination for tourists and nature
enthusiasts. The tehsil covers an area of
approximately 1,500 square kilometers and a
population of around 55,000 people, according to
the latest census. Most of the inhabitants belong to
various indigenous communities, with the Jaunsari
tribe being the most prominent. The latitude and
longitude co-erdinates for Chakrata Tehsil are
latitude: 30.7013° N and longitude: 77.8626° E.

The population density in Chakrata Tehsil is
relatively low, given its mountainous terrain and rural
setting. Most of the population resides in small
villages scattered across the region, with agriculture
being the primary occupation. The terraced fields,
which are a common sight, are used to cultivate a
variety of crops such as rice, wheat, and millets. The
region also has a significant number of people
engaged in animal husbandry, particularly in sheep
and goat rearing, which complements the
agricultural practices. Literacy rates in Chakrata
tehsil have been gradually improving, with various
government initiatives aimed at enhancing
educational facilities and access. Despite these
efforts, the tehsil still faces challenges in terms of
infrastructure and connectivity, which impact the
overall quality of life.

In terms of demographic composition,
Chakrata Tehsil exhibits a balanced gender ratio and
a predominantly young population, with a significant
portion of residents under the age of 30. The area has
seen a steady but slow population growth rate,

influenced by factors such as migration to urban
centers for better employment opportunities. Health
services in the region have also been a focus of
development programmes, with efforts to improve
maternal and child health indicators. Overall,
Chakrata Tehsil represents a blend of natural beauty
and cultural heritage, facing the challenges of
modern development while striving to preserve its
unique identity.

Obijectives:

» To assess whether knowledge of safe
motherhood among women of reproductive
age varies across different age groups because
of health talks, demonstrations, and role plays.

» Toinvestigate the impact of educational status
on the knowledge of safe motherhood among
women of reproductive age, specifically in the
context of health talks, demonstrations, and
role plays.

Database and Research Methodology

The study employed a pretest posttest
control group design within a quasi-experimental
framework to evaluate the effectiveness of various
interventions on safe motherhood knowledge
among 120 women of reproductive age in Chakrata
Tehsil. This design was selected because it allows for
the assessment of changes in knowledge due to
specific interventions such as health talks,
demonstrations, and role plays. The data collection
was carried out using a self-designed 404tem
questionnaire, ensuring that the questions were
tailored to the specific context and needs of the target
population. The questionnaire helped capture a
comprehensive view of the participants'
understanding of safe motherhood practices before
and after the interventions.

For data analysis, demographic information
was processed using simple percentages and
frequency distribution tables, providing a clear
picture of the participants' backgrounds. Research
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questions were addressed by calculating the mean
and standard deviation, offering insights into the
overall impact and variability of the interventions. To
test the study's hypotheses, ANCOVA (Analysis of
Co-variance) was used at a 0.05 level of significance,
allowing the researchers to control for pre-existing
differences between the control and experimental
groups. This rigorous approach ensured that any
observed changes in knowledge could be attributed
to the interventions rather than other variables,
providing robust evidence for the effectiveness of the
health education strategies employed.

Hypothesis.

H1 The knowledge of safe motherhood
among women of reproductive age is not
significantly impacted by health talks,
demonstrations, role plays, etc. based on age group.

H2 The knowledge of safe motherhood
among women of reproductive age is not
significantly impacted by health talks,
demonstrations, role plays, etc. based on
educational status.

Results and Discussion

This section shows each hypothesis in the
null form, with the variables as well as the results of
the statistical analysis carried out to test the
hypotheses. The hypotheses were tested at 0.5level
of significance.

Hypothesis ONE

Summary of ANCOVA on Difference in
Knowledge of Safe Motherhood among Women of
different Age groups R Squared = .090 (Adjusted R
Squared=.078)

Table 01 : Reproductive Age Based on Age Group

Source of variation TypelllISum of S df Mean Square F Sig.
quares
Corrected Model 4612 .092 7.793 .000
Intercept 12.49 12.493 1055.710 .000
3
Pre-test .039 .039 3.323 .069
Intervention 237 237 20.065 .000
Age .016 .005 456 713
Error 4.662 394 .012
Total 1340. 400
222
Corrected Total 5.123 399

The result of the analysis as presented in
Table 01 shows that there was no significant
difference on impact ofhealth talk, demonstration,

Uttar Pradesh Geographical Journal Vol. 29, 2024
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as calculated ANCOVA (F3,394=456, p=.713,
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p>.05) was insignificant. The null hypothesis two
was accepted. Health talk, demonstration, role play,
etc.,, does not significantly impact women of
reproductive age knowledge of safe motherhood
based on age group.

Analysis of ANCOVA Findings
Corrected Model

The corrected model in the ANCOVA table
01 shows a significant Fvalue (F = 7.793, Sig. =
.000), indicating that the model is effective in
explaining the variance in the knowledge of safe
motherhood among different age groups. This
suggests that the variables included in the
model—pretest scores, interventions, and age—are
collectively important in understanding the
differences in knowledge levels.

Intercept

The intercept is highly significant (F =
1055.710, Sig. = .000), showing that there is a
substantial baseline knowledge of safe motherhood
among the women in Chakrata tehsil. This could be
attributed to the existing health education
programmes and the community's general
awareness of maternal health.

Pre-test Scores

The pretest scores, although not significant
(F = 3.323, Sig. = .069), indicate a nearthreshold
level of initial knowledge about safe motherhood.
This near=significance suggests that the baseline
knowledge of safe motherhood before the
interventions varied slightly but was not a major
differentiating factor in the outcome.

Intervention

The intervention variable is highly
significant (F = 20.065, Sig. = .000), highlighting the
effectiveness of health talks, demonstrations, and
role plays in improving knowledge of safe
motherhood. This underscores the importance of
these educational methods in Chakrata Tehsil and

suggests that such interventions should be
continued and possibly expanded.

Age Groups

The age variable is not significant (F = .456,
Sig. =.713), indicating that differences in age groups
did not significantly affect the knowledge outcomes.
This lack of significance suggests that women of all
reproductive ages in Chakrata tehsil benefited
similarly from the interventions, pointing to the
universal applicability of the health education
strategies employed.

Implications for Chakrata Tehsil

The results from this ANCOVA analysis offer
several insights and implications for Chakrata tehsil's
efforts to improve maternal health knowledge:

1. Effectiveness of Interventions: The
significant impact of the interventions
demonstrates their value in educating women
about safe motherhood. Chakrata tehsil should
continue to invest in health talks,
demonstrations, and role plays, as these
methods have proven effective in raising
awareness and knowledge.

2. Baseline Knowledge: Despite the non-
significant pretest scores, the high intercept
value indicates that women in Chakrata tehsil
have a solid foundational knowledge of safe
motherhood. This could be due to prior health
education efforts, community traditions, or
informal knowledge transfer. Future
programmes can build on this foundation to
enhance more specific or advanced knowledge
areas.

3. Universal Benefit Across Age Groups: Since
age did not significantly influence the
knowledge gains from the interventions, it
suggests that the educational methods used
are effective across the reproductive age
spectrum. This universality is crucial for
programmes planners, as it simplifies the
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design and implementation of maternal health
education programmes without needing age—
specific customization.

Focus Areas for Improvement: Although the
overall model is significant, the R-squared
value (.090) and adjusted R-squared value
(.078) indicate that there is still a considerable
portion of the variance in knowledge that is
unexplained by the model. This suggests room
for improvement in the educational
interventions and perhaps the inclusion of
additional factors such as socio-economic
status, cultural beliefs, or access to health
services.

Recommendations for Future Actions

To further enhance the knowledge of safe

motherhood in Chakrata tehsil, the following steps
are recommended:

1.

Expand Educational Interventions: Increase
the frequency and reach of health talks,
demonstrations, and role plays. Consider
incorporating these into regular community

events or integrating them into school curricula
to reach younger women before they reach
reproductive age.

Diversify Educational Methods: While current
methods are effective, incorporating newer
technologies such as mobile health
applications or interactive online platforms
could cater to younger, tech-sawy women and
complementtraditional methods.

Address Unexplained Variance: Conduct
further research to identify other factors that
may influence knowledge of safe motherhood.
Understanding the roles of socio-economic
conditions, cultural practices, and healthcare
access can help tailor more comprehensive
and effective educational programmes.

Community Involvement: Engage community
leaders and influencers in promoting safe
motherhood practices. Their endorsement can
enhance the credibility and acceptance of
health education initiatives.

Table 02: Summary of ANCOVA on the knowledge of safe motherhood among women
of reproductive age is not significantly impacted by health talks,
demonstrations, role plays, etc. based on educational status.

Source of variation Type III Sum of Squares | df Mean Square | F sig.
Corrected Model 515 5 .103 8.814 .000
Intercept 12.434 1 12.434 1063.143 .000
Pre-test .044 1 .044 3.744 .054
Intervention .180 1 .180 15.372 .000
Educational 071 3 .024 2.011 112
Status

Error 4.608 394 .012

Total 1340.222 400

CorrectedTotal 5.123 399

RSquared= .101(AdjustedR Squared=.089
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The result of the analysis as presented in Table 02
reveals that there was no significant difference on
impact of Health talk, demonstration, role play, etc.,
on women of reproductive age knowledge of safe
motherhood based on educational status as
calculated ANCOVA (F3, 394=2.011, p=. 112,
p>.05) was insignificant. The null hypothesis was
accepted. Health talk, demonstration, role play, etc.,
does not significantly impact women of reproductive
age knowledge of safe motherhood based on
educational status.

Key Findings from the Analysis
Corrected Model

The corrected model indicates a significant
effect (F = 8.814, Sig. = .000), suggesting that the
variables included in the model—pre+est scores,
interventions, and educational status—are
collectively important in explaining the variance in
knowledge of safe motherhood. The R-squared
value of .101 and adjusted R-squared value of .089
indicate that about 10% of the variance in knowledge
can be explained by the model.

Intervention Effectiveness

The intervention variable is highly significant (F
= 15.372, Sig. = .000), highlighting the effectiveness
of health talks, demonstrations, and role plays in
improving knowledge of safe motherhood across the
board. This confirms the value of these educational
strategies in enhancing maternal health awareness
among women in Chakratatehsil.

Educational Status

The educational status variable, however, is not
significant (F = 2.011, Sig. = .112), indicating that
there is no significant difference in the impact of
these interventions based on the educational status
of women. This finding suggests that regardless of
whether a woman has low or high educational
attainment, the interventions equally improve their

knowledge of safe motherhood.
Implications for Chakrata Tehsil

The results indicate that the health education
programmes in Chakrata tehsil are effectively
improving knowledge of safe motherhood among
women of all educational backgrounds. The lack of
significant differences based on educational status
implies that these programmes are inclusive and
accessible, providing valuable information to all
women, regardless of their level of formal education.

1. Inclusivity of Interventions: The finding that
educational status does not significantly affect
the knowledge gains from interventions
suggests that the methods used—health talks,
demonstrations, and role plays—are well—
designed to cater to diverse educational
backgrounds. This inclusivity is a strength of
Chakrata tehsil's maternal health programmes.

2.  Focus on Practical Methods: The practical
nature of the interventions, such as
demonstrations and role plays, likely
contributes to their effectiveness across
different educational levels. These methods
provide hands-en, visual, and interactive
learning experiences that can transcend
educational barriers.

3. Continued Support and Expansion: Given the
proven effectiveness of these interventions,
Chakrata Tehsil should continue to support and
expand these educational programmes.
Ensuring regular and widespread access to
health talks, demonstrations, and role plays
can further consolidate the gains in maternal
health knowledge.

Recommendations for Future Actions

1.  Maintain and Enhance Current Programme:
Continue offering health talks, demonstrations,
and role plays, ensuring they remain accessible
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to all women in the community. Increasing the
frequency and reach of these programmes can
help maintain and build upon the current
knowledge levels.

2. Leverage Community Resources: Engage
community leaders, healthcare workers, and
local organizations to support and promote
these educational initiatives. Their involvement
can enhance participation and trust in the
programmes

3. Monitor and Evaluate: Implement regular
monitoring and evaluation to assess the impact
of these programmes continuously. Collecting
feedback from participants can provide insights
into areas for improvement and ensure that the
interventions remain effective and relevant.

Conclusions

Based on the analysis of the impact of
educational status on the knowledge of safe
motherhood among women of reproductive age in
Chakrata tehsil, several important conclusions can
be drawn. The ANCOVA results from Table 01
highlight that while interventions such as health talks,
demonstrations, and role play significantly enhance
knowledge (F = 20.065, Sig. = .000), age did not
play a significant role in these knowledge gains (F =
456, Sig. = .713). This suggests that these
educational interventions are universally effective
across different age groups, making them valuable
tools in promoting maternal health in a diverse
population. The high significance of the intercept (F
= 1055.710, Sig. = .000) indicates a substantial
baseline knowledge, likely due to existing
community health education efforts.

In contrast, the analysis presented in Table 02
reveals no significant difference in the impact of
these interventions based on educational status (F =
2.011, Sig. = .112). This finding is crucial as it
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underscores the inclusivity and broad applicability of
the health education programmes in Chakrata tehsil.
The effectiveness of the interventions, regardless of
the women's educational background, demonstrates
that practical, hands-on methods like
demonstrations and role plays can bridge
educational gaps and provide vital knowledge to all
women. Consequently, Chakrata tehsil's health
education initiatives are well-suited to its diverse
population, effectively enhancing knowledge of safe
motherhood across various age groups and
educational statuses. This broad impact suggests a
strong foundation upon which future maternal health
programmes can be built and expanded, ensuring
continued improvement in maternal health
outcomes.
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Tferd oY, S 2010—11 ¥ 165 UfA9Id UG 2018—19 H§  IRY TT8aT a9 2002—03 H 124 Uf9rd o, SIafd
153 TS BT Y & | ST $7 20 997 F GaT HH

aifdh IR TEdT 99 2010—11 H 165 Ul o |

AROf 01 : ORI & AGYSH Ydf AT &5 7 o wEar (a9 2000-01 § 2018—19 ) (uferera #) |

_ D S g TR AT gl &
. T ag &3 (GUSl HTIHhR) ! TR AT
_ (FFex #)
(@R #)
1 2000—01 15,90,855 20,74,159 130
2 2001—02 15,45,137 19,97,400 129
3 2002—03 15,30,184 1,894,485 124
4 2003—04 17,55,969 2,334,170 133
5 2004—05 17,41,213 2,318,183 133
6 2005—06 17,37,786 2,419,888 139
7 2006—07 16,65,661 2,143,189 129
8 2007—08 17,30,740 2,236,566 129
9 2008—09 17,58,043 2,390,414 136
10 2009—10 17,57,922 2,323,536 132
11 2010—11 18,55,199 3,054,407 165
12 2011—12 18,34,497 2,806,255 153
13 2012—13 18,17,328 2,692,985 148
14 2013—14 18,33,238 2,912,678 159
15 2014—15 18,08,056 2,694,642 149
16 2015—16 17,58,340 2,442,404 139
17 2016—17 18,18,327 2,834,908 156
18 2017—18 17,53,688 2,503,374 143
19 2018—19 17,86,154 2,735,809 153
Source: District Outline (Ajmer, Dausa, Jaipur & Tonk),
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TTE |
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NIA = g5 AR &3 (Net Irrigated Area)
NSA = & 9T T & (Net Sown Area)
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7 2 | TS SR e &3 &l Riang e
99 2000—-01 H 46 Uferd off, S 2010-11 H 42
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g1 20 I9T H T HH Rierg T a9 2009—10 H

34 yfoerg o, Sefe waifte Rieg Teaar af
2014—15 T 2016—17 ¥ 54 Hfererd oft |

IR TE-TaT 9 RiarE AT © wed grE—
Rferg TR UG IR TEAar ¥ qE—qrE gry
ST & BO 39are aui & SifaRad rfdrier auf #
=TS TeTaT | gig & A1 &1 2R el H W gl
< T € S— a9 2000—01, 2003—04, 2004—05,
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Tedar | ot < T §, S—a9 2001-02,
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2014—15 § RfaTs @ SfaRad 3= I ® HRBT &
gfirdt 89 9 Ri=ms Tear § gig & dracE o=
TeadT § ®H A off, iR e famdg af
2008—09 ¥ TS @ S1faRad 3= I % HRBT &

Uttar Pradesh Geographical Journal Vol. 29, 2024



154 @

Rl 02 : RO @ A qdf A &= § Riarg weeran
(@ 200001 & 2018—19 d®) (ufarera #)

RIS T I & _
. 6 B fage fifaa R
b, HeT (gas bICITJrN) (BcX st (e ) NESEL
#)
1 2000—01 15,90,855 7,27,251 46
2 2001—02 15,45,137 6,82,590 44
3 2002—03 15,30,184 5,32,435 35
4 2003—04 17,55,969 6,72,551 38
5 2004—05 17,41,213 7,92,839 46
6 2005—06 17,37,786 7,97,301 46
7 2006—07 1,665,661 7,24,081 43
8 2007—08 1,730,740 7,28,871 42
9 2008—09 1,758,043 6,87,469 39
10 2009—10 1,757,922 6,01,610 34
11 2010—11 1,855,199 7,72,330 42
12 2011—12 1,834,497 8,56,657 47
13 2012—13 1,817,328 9,34,760 51
14 2013—14 1,833,238 9,38,004 51
15 2014—15 1,808,056 9,75,484 54
16 2015—16 1,758,340 9,12,804 52
17 2016—17 1,818,327 9,81,123 54
18 2017—18 1,753,688 8,35,965 48
19 2018—19 1,786,154 9,05,167 51

Source: District Outline (Ajmer, Dausa, Jaipur & Tonk),
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. =T qy IR e IGEIEERN
1 2000—01 130 46
2 2001—02 129 44
3 2002—03 124 35
4 2003—04 133 38
5 2004—05 133 46
6 2005—06 139 46
7 2006—07 129 43
8 2007—08 129 42
9 2008—09 136 39
10 2009—10 132 34
11 2010—11 165 42
12 2011—12 153 47
13 2012—13 148 51
14 2013—14 159 51
15 2014—15 149 54
16 2015—16 139 52
17 2016—17 156 54
18 2017—18 143 48
19 2018—19 153 51

Source: Computed by the Researcher.
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erf~g yarg Ireq

oMY AR

[ Sraredt & SrTeTeEn favamle, s SiEnfiiav, TIIBROT G 3T ATHTfoTh—3TTIe % [a1dhetrdl # SagTer
gl @ PIRYT STET GGV &R $11% HGHT F1 4] [IRTeT § &, d8] 31V, et UG 19T 41 HPI] & STafre] a7 fecreor
1 SEID 31T & | [5Te7e BIRVT GG S1a731+, STeTdry YR Gc=, H194 UG Gi1q S1-gail & ¥a1ve] U 7hxIcHE JHIG TST & |
ST T [ARATRVT 31V BTebT HGeIT J19ae FHVIT & e § GHRT & | T8] GeIe] 3I¥ SIEIb1e] BIT & TR 4 HlorT qivadl 4
g9 §Y v 9+ arer @l7T (Rag-pickers) STfRICT & G¥I, TEPI @ [ T SGTHIT G4l & Jaadsoid §si oI
§PGTT BY D] 951 ¥ §F ST ¢ STT1 SH1q 197 B Y8 & | V¥ Gl ] 2] @77/ 9@l off &1 & | & &al i1
arel ST FNCTT @ Fe 37 ATEN &3 @ Gl MITT § Hlor aadl & &Y | CIC §d SIITs] & g+ BIc—BIC STard] 4 81 @1
TSI 37Tl Reifer # Sftaw 191 vt & | SHfareT 7R & 31 3TUIRIe @ A5+ & 379+ Heayvf 441 3T B ve & |
TG S &I H TRCGYR AETTIN (SR H&9]) a9 O HaNT d17+1 arer] &1 sTaiverfcr aeit 3+ Fraifora—3iiefa gemsii a1

[IeqvT ¥ gV TR &SI SITIRC] & [91G 4 ST ITRT 1 Q9901 R BT 7cT [HT T & |

EASICEI

201 erdTe] | T SATEIfiepRoT, AR,
I, Tpeilel iR URasd UiIfd & HI—ar]
Sl &1 @AY UG §8aR a1 Bl AT 2g
Ud WAl H Ay gl B BRUT UgiaD
Al BT SFEEE Qg Bl W S8l Udb 3R
TfaRoT &ROT FT UGHOT & FHRT fIavTe g8, a8
He G U9 ged AU o AN & A Uh
o Icu=1 @R <7 8, IR & IS g 3D
GRIET FRARYT 8 & PHROT GITEROT FTI,
YT, Siedry uRdcH, df¥ae amm gfs, wHa g
Sa—STgall & TReY b FHWT fergfa gl &
STRER |

JURTE  H1 A dHE—IIDBE, B,
ey, Mithy, IR, e, /sy 9%, Uared
I @ A 2| sAferv Sl dw U ugrelf @l
HEd €, I Hold: TIRT 81 O & 918 SHBT Ty
T, 9BR A7 FORef® a1 {6l v & dsd =8
BIAT 2 | YR I F 7 IR BT UTRHTT Bl
BU W a1 © o “arafine U uaref ar awgy el
g, R TS S & weEEl & SgaR A1 af
freaRa &= R 9 a1 S9e fAaRa &= &)
I B A1 O RaRa dva @ emerm ar
IR B | 3N J1ufiree, fafaqer A, Sa—ert
¥ fafes fRwe aret fAeRisT ggrel; Ao, e,
AA—HF, GHST-FA, \RIRI, wEIfaar,
ferfebeareral, anmfe A e dTel fei-dree qoI
ST Uerd, wadl @ fEivr A1 eaciiaRor, @ar,

g ydg A9, 9 A, e fabmT, Sogodio(dioshio) ST, SIS |

H10.8808625008, $—4l: dpy5008@gmail.com
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RPN U 59 fshaT—DHeTd Pl FETfed B 2 | W

I 3R UgrRl, R TANTEN KU, Salldgda
A, BRA, S, ARl g uRagd | de
el ey aR, Ug-uleri & SRy g
YT, Blcell, gbIl, ¥hell Ud Bleivll I 39D
gfaRea faf= wdi ¥ fed o)1 &1 s0@
=T enfAe fohar SITrar § |

YR ¥ 3 fAaraeiia 3o &) ave 8 I

AT @ MY 5 W 60 A & I BT 8, O HH
Te—forg W fReR B89 @ w—w =
THTfTR—3mfie Rerfer arel IRIR & <7 81 & S
= aRAR & 3rferdTer A (Seat, Rt aorr ia)
P A1 3 A H AT BB |

HoRT dI9 ATl BT THE TRI H Icdoid
3N IURIE] & THATHRYT, BeAl, qAT JAdDId

TR Afd fdwe 8, <9 § el & SAuiA &

fITeIvoT &1 U S=1a UguUl U =7 9

PND U dgBY oal U 3R 31T Siad—aTg=
P B, d8 Ul @ e H 9 I

(CPCB), &= wIRTd IIAATHDI, TH-ID)
TRIM, TSR UATAROT Wrenfira! e dwerme ud
IR 1Ty gd ST A7R &1 |Y gRT Wgad
w9 9 far T 7 | 6T A 2 o e S |
200 UTH ¥ 600 UM dF UfT Afdd /few dad
ARITRIY 3N JMURTe & w9 # Icafold BIdl & |
9 UHR <9 H 160 EOIR Hifgd e uf av swafoia
BT & e gRiEa fsares omat <91 & wRg
HHAT IS © |

o Tl & fRaReT =7 fafdy fafear
BT SUINT BT & olfbT ®oxT, 9 aTeli (Rag—
pickers) ¥ g\a e # 3rEd e v 2|
TG B S dEPR AU IMMSIIBT FAT D
AT ST AR & Fawerd H eI I ¢ |

HaRT 19+ dTel 1T (Rag-pickers)

HaRT 99 a1l AT (Rag-pickers) @7
g U ART 9 2 ST gdsh g 81 A dg oidd
HITS, TR, WIRS®H, IR, TRR—CYd, Tl &
PR T smarii SRl o A ghET R D

HEaqul YAl 9T & | U AT WIRIR S, AR,
TRl Ud waRey Rl 9 WaRi @ draog
HSEMI, TS B TN, JWATA! D PRI, S H A
IR Rl DI T gY 37U FIHRI H FAq A
REd & | U IRl I el W gedi o YT, garsii
P YT 37ferh Y& | HART dI9 Tl UF AR
DI =T URET & <2 & TRI H elrad Ao 2,
S | dedT 81 oI &1 2 | S9! IRl rfdrmier
IS TRIT el # A7 S SUTRIY e # verfia
B TR B S Savdd ARG glaensli | fagd
arferTeY aRadr Bl & R sifafe=t oma ot & 3
HRT 99 Tl 379 URAR & A1 3ffT ARBII
ST arclid &)= & fore oy 8id & | gafore 9 |
Bdel ATHINTG SUeTT & RIBR B4 & dfed IRIRG
g ARID ATTIRI 3R 2NN & o RreR g € |
A Rerfa & 0 AN @7 SHIGd™, |G-
s Ud ARGfae Reafd &1 Ted feudd o
I SaT—wR H R TG ATeIDH IR Bl
ARG =TT TG AL B el dfedh JARER 2 |
TS o9 IUIT BT SANUT A & T gaH
I BT SNy @ik anfiee Y 2 |

qaHE IHT W PRl §99 dTll BT

SHD! TS PR © 1 A JABY (U] ST

AR O TRl UG 3§ IRTGH ®I <@ gU

FA 2 | U Gl bl PR dlel AR Bl F=Al

SBI SHibe fagyarsi, Amote—anfe ud

TR IRTAT H g1 dofl F 98 I8! 8, T ART AR)
& Heg AT I1eW &3l W gUS & WY H cre—ufedl At
grf—siafeal gad giaar fao= 7 aRkaar 4

ARGIIS T, HeRT 999 AR Iqd Y= H
ST YT TAT Il TAWITY, ATS 379 3eaT=
BT UH T v axg &9 7197 B | T derT e
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arel (Rag-pickers) 976 T TART 1991 Trared] A &1
YR & AT o i 39 F9g Y f1 g 9+ &
ANT Il Ud Sl WR dgl bl 91 AT SHel
BT, G ARTH BT 3UeT 3BT iR SAMGR
AT AFAY 9 FIA § offf ¥&d 9| oifde
2041 IraTed & S H famreiial et & TRICH
D! gl ST & BRI 39 IR A9 ey
YR gV | QR o ™I U8l IR STHAT & S
I aTel (Rag-pickers) T ORI HI&T IR Uh
fIeqa i 1997 | YIRS T | s9a 18 HeR]
9 arat 1 arfoTe—enfYe Refa, S+ Har
&3 B quiaRofig g3 TT SN SR & Yeawr
R S AP IR A1l DI U q16 1 AT T |

IR 31T W TRGYR R H HeRT G
el B TS FE&AT IR dHeT IR H Hg@yui
fHHT B B dTaca SAa! a1 ReIfy &I < gu
D! AR —aM Rerfdr & e1ead= ¥ qg1 URd
febar e |

TR T G URE
MTRYYR AR U 1 & JUSe, SIS Ud

el BT AT €, Sl SITA (6,72,446, 2011
TR 314 THDI SITAET qEhY 13 ARG B B
A 2 1) B gfe I i IR U FT IRTORA
TR (36,76,841) B TTAT A g1 TR & | T§ TR
gdT IR U B OIS Ud AMUIRS g 8l b
AT —HATT AT H—AR T Td TSTad Dbog AT
2, T ¥ & IR H Rerg Aurat g & fow v
Td% §R © | 999 Rerd f98R ur vd ger amieT
et 3 fRrer, ferfhedr g IR & forw Teomi ud
IR ITTASTHT DI IS HE=T B & HRUT I8
TR 921 g T udS el # va @ B
AR gfte I TREYR TR 26'41" A 26'50" IR
31eTeT U4 83°20" W 83727 YAl QTR & 1, WA
T ETE & ARYUR HEH B gdl ART H Rl ud
RIfe Al & TH W, 39 Aedl & IR IR W
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JafRerd © | FeT R &1 AR a9 993 § 147.00
I Rl SThT W |

NP o)
Ty 2019 & VS AR AT v WA HD

MBS B THAVT UG LT B b SR HETR B
IER AT 39D dTe” fAfi= e # 99 FHorT 9+
qredl &1 IRAAT 3R ST Ufdre & Hwre & S
3789 YfADT BT AT g3, Sl AT & SURT]
IMered} ¥ HEFTR 6T U fIgTH |deful e TR B
I UT ST dTel HeRT 19+ aTall & 9kl &
IR BT T B U foh ARFR # BI—de!
S0 |/ 27 IRGAT B, S AARH F@I—01 H
UeRid 8| %) fol ST o 22 BOIR @
TAT FHof URART DI HRT T 3.5 TR &, Foras
A 5 AT I 3MFH I & qeai Aled TYU TID
(SN Td g&Y) T 15 IR AN 39 HE H o
gU €, 3R S &= UR Ul =l o ufy aRaR (5.6
FfdTl) T 35 9 40 fHuT0 T/ sHET
XA 2| 39 UHR AU WEMTR H ufd gRaR
gfeife 35 3 40 HeAd™ HST dFeHR T Rl
120 T IR FARART &Rd 2 Sl ¥ 98 R |
yfafed Scafsia &g (TR 601 o €) &T 15 4
20 WreTe BT § | 31k ST Yawerd H $+ab! 318H
IfinT Bl 2 | ¥ 9 & ded # g AfEa faar
5 397 FaxT G199 9Tl AT B GRAT qAT DI
amfTe—anfeie Rerfa, Sfraw gem, aiRaRe Rerfa,
Sd §RT UHd del & A3 Ud UBR, 3119,
IR TAT = TARITRAT T e I AHINT S
1 & foIg Mawae g1 el JaRer 2 | |1 €1 I8
A aaead © & AR &9 § Swfoid 8
Uil & fsITed Ud gawH § SHdb ARTE Pl
b Ud fazeryor 1 fhar SR | I8 39 37
BT I B |

IR&AR
ed 3regga H fEferiad gk
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P UG BT SIRA |

1. 3T & AREI BT WTg qen 4 difgs va
IRIRG &HdT HaxT 99 BI, SHa=aTad
(Livelihood) &T STEI MU @ fory arey dvelt
2l

2. &R BT G, I SHIABIUTST & ATl DY
VLT HH S A B & BRI Jedl Ud
31T 99 & Uil A1 ggi gIRT U= # gfae
BB |

3 e, amioie—nfie IR Iomfae  Refa
ST BN & BRI g FAST fAf TBR @l
URMRE  wied, ARCRIT AR ReAT T
SAHITSTER IR ARG AR ¥ IRIT 81T 2 |

4. FHoRT G drel YT | e WR HH BN
P BRI FISAHD AT B HH el 2,
R 3t Rerfer § uR o forg 3 smmarst w4
TST UTT & | TROMHT: AT AT Ui RGN
D! FIRIRN © HARME @ foly $ig 3N
Ugdl 7TE] Rl & |

R

TR AT Bl G I AURTE
eI # HART I ATl B AT BT SR PR
& - 39 Rafd &1 e e 2
IR AT P Iy e 8-

1. TWEMTR ¥ HoxT 99 drdl @ IRdAr @
WMifere Refd o S¢ a91d & forv STRerRl

Hifcies Ud AR BReT bl e PR |

2. BRI I Al GHIE DI SR,
SHifeda  faRvan, amfse—snfYe, U4
S RGN H Iudel ARE gRmsl @
Rerfay, wreodt, gaiaRof qom w@Rey §9,
ST TR TARITR BT FRoToT BT |

3. ®el 49 dedl e w9 ¥ faue
(Economic Vulnerable) R AIfe ®U |

AG® §9 FERI & ATdbdT & UBR Td R
BT FARRT0T R |

4.  HERT 499 el BT gA1de (Settlement) T
AHISTR—aTfd, ARGS Td  _ToTiad
TR & A B forv AagiRe Uit
BT G UK BT |

me faferd=

HeRT dIF dTel AR 1 AT, fofiT, 31y,
BRI, 99 UG AEIIe—ame Rerfq der
T ardT e @ Refd, anfe @ IR # TR
e & g1 fel it YR & Sfibsl BT Abard I
BN & PHIRVI, §1c KT Y&l | FRIId eI B
yIf® SNids! B Adhad & Udb AF AreH 2|
gafery wfie efidmsl & THATHROT TG SHBT
faeeryor ferfeRaa ==ot # ot faar T 2—

1. GO HETR $T Udh 8T8 qderor dR R
HEIR 3R S adfad ReAfe A1l # Hax
1 ko B 151 o T R 2 I 2 B T
AR B STFHRT U R GPS I ST
TR BT AFTARIT R HEFR & A
# S9ar Refa &1 uelRia fear ar| | &
9 &= § 39! IRl & e & ifds vd
ARBITD BRG], TRAAT BT &FBe, TRART
DO, ol SEE™T qAT SHDI
AT E—anfe RaHr, onfe | AHfRid
et P YTHG: Tl fava 71T |

2. R TR A @ g7a) aRaal 9 9 15 g8g
IRTAT BT =TI+, S9® ATTferd R & MR
R IER B AP 9T A FofRres uftere
fafy ¥ e TAS IR H TP AR eI+
Tl & A B A e Ay &
STRINT RS FERI A ITD] Bl AT, Bl
qRARl BT AT, DT SHIfbd a9y,
qETd BT BRI, I UIRATRS Joyf#, Siia=
Iell, SHH! A feTat, 93 gRT U
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Hel BT YHR Td AT, S B dTell 1 qAqT
AT T IR amffe Rerfa W wwfrg
SR SIS BT YT 3T 11 | 39 %4 4

SATET 99 2 STat v, Al /@ret fA qem g+
JMETET 87 | HeFTR | ¥ S TR § XofHe &
TS TSI &1, A ool HUST & RI—UTT & 4T,

[ oY A BT STANT B Y IS
ST FeMl & SR, IR ST
TAT R TRBR B HT, M F T
AR /el DI AT UHATBIOT BRA BT
T fHar T 7 |

3. IIf~d® U TR OROT H $dT 15 IRTAT BT 150
IRaRi & JRIAT ¥ AEH FEHR ERT
SURIT q2A1 & IR H TET BRI U fbar
T T WEGR g URARI HT T
qETUIae Jgfed fAf gRT fdar wam 2 |
URART &1 AEATHR B TP fIegd geraet
BT 0T R I 9D IR B SR IR gf
B A3 BT TR forar T R |

I ¥, g9 U, SIb  qHEE b
SUT, S9HT fharaad 3R WReR & Aifcaal &
SIHERT & o e wemE, TR W @
JNYBTRAT TAT 3T feddRDT BT AT ATehR foar
TRAT | AT eI ==, Afe e =t iR ARIeh R
P T TR $ SR BT af ifered I
ERT AMCIRId wR IHT fawga w@wy fores &1
T fBar T g1 39 dFl & UeR | Ui
RN /el B WIAUH  (Computer)  H
ANfAAIRIT B SPSS ATCAIR & AIIH | I Tehror
vd ARV B & SR HTiferd gEer dFf
(GIS) BT SYART HR Manifold Software/Arc view GIS
Software @ SUYANT AIH ¥ IRE] UG AT BT
AT B IBT fATeryoT Ud S IMUR TR fspyor
I yfchar gof &1 107 |

HaRT 199 drell &1 IRaAT &7 faaxer
AR #  HoRT G99 9T R e H

fiay U ¥ 99 Y 2| $AP 991G DI AMTH
TT-01 § TSR 1 3 AN ¥R & S & |
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SHIYR & TG B W, SIA—¥RAer, Herd T,
fRrerTgR, onfe &3l JuT dRMvSd &3 & §IAH
AFER & A B 9 H 99 Y B | g 9N H
g9 IRl gfddyR a8 & YR AFR & U9,
RISl &7 GdETe &85, TR, AR, oS
TR H 10 TR=R NI, SIS ATARIH, UTERT TR,
HAEHA Bleldl & U GRRT TR, SRR
PlelSl, TR, Helad SIRGUS], HIrare qofl
SCTEENT BT HRAT HexT, 371 &3 & STeTrar HeFR
P AHAR &l H BT gHT @ DI Hedr g
(et do—01) |

HaRT S99 arell @1 aErfre—anfefe <en

R AER H AP STTAGIT T 22
BOIR &, TREYR HETR H 314 3R] & AedRoT
# ol Ud Wedl TR HaRT a9+ el Al ral,
oY AT gedl BT Al AedYel INTEH © | offhH
THART TG 32 980 redl fommel & & < @
TAT d 3 Uh THRAT HIEA 8 | FHIS J1+97dT =& b
FART G aTel AT T B & | R o 7R
@ O U] & Ya=e H $7Il 9gd g9T AN
2| MR H $91 SR g dTcli & 9919 al ufehar
TS 37019 © | A ART J=Ia: f98R, 90 91, 3R/ &
JTHIOT & B AT IEATRE /IR & 3 fash
Fafed /facenfia mhe aRaR & 2 | 39 919
% foIg a9 Usel 579 Wa AT 9 IR B TH
SHER ST T&I 3B STHIA 1Y TR B AT e
Peol] B IO TG TAT SHD M-I & T
IRART BT ATHR T I8l Tl & AT S8 HaRT
94 & foTT 31 1], SHIF Ud 9! 994 & foru
affes AgE T & | it S SBhaR B I B
% A AT o 99 gU ds R Sl BT S |
SDHER 7D ERT 99 T oS Bl f=—u9 g4 #
WRAT AT | 3T I 3T drgt BT I qoI Y
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GORAKHPUR CITY
Location of Rag-picker's Settlement
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T e e €1 R W A AT gl et
BRI BRI B © | A1& H A T dTel AT A
ST 2 3fR Uap Afer it &1 gof faemr 81 S 2 |

HoRT G99 drell B IRadl iR SHD
saret § - g gfawrslt @1 qoia: smra BT
TAT I SRARRIBR ATATART H SaT—ITIT HRd & |
|der & IRM I fafed gon fb e Rl
quic: SRRl BT § | A TIe, HUS Yd urelei=
@ g gU &, Sl Afd BIC BId €, SAIY RIAMEg &
BRI UH 8 Hel H AT YT, TTel AR aer
31 RGAT BT AYBIT HRAT AT ST 7 I8 |1
ST & | $9 UHR 8X8' IT 8X10' & Y—T WR 39
<Te ufedl | 991 gU w9 H 9 31+ ol aRaR &
[T SN SR R © |

Tl B Ul & fore AR veu
AT B W IR UIZY J STel B AT 8 | W o7
P Al TR T B, 9 A% DR qAT UITed
oI ITell &1 Fdd daR o i R8O & | 39 5T |Idi o
AT aret AR ST & 98 &1 $ls IUYh
IR 7 BF & HRY JE FHTad! &3 H herdm
BT &, AT fopsdy Aret & Srx FRer vgar &, s
AR @1 Well S TR SH®T 99/ Bl 2 |
ST &1 Yuid: 31Td 8 & HROT FSh] AT AT
@ fHTR a7 Gol # 99 QT AR & | U1 B AT
37 ¥ QT T 2, S oty ¥ < &
o dTel fasTell & @il 9§ 31y ©U 3 dR 9

391G & | HETIRAT A g2 & oy fhdl +ff TR 3
DTS AGRAT TEI T | T AT WIS T, AT ST
[Tl 9 Yoiey ¥ dfa © |

ERASIRIECA RGN EaIDEACN I S|
T BT | A AT BIS-BIC! 3 siufear
FE—JAaur ¥ dd ARSI Siad @Ad B © |
@ gdi & oY 1 A1 DI Thel &I FaRRAT & IR 7
& A AN AU gl Bl Thel Wold § | el Br W
3O 1T Gl 91 H o ol 2 | Wderr gRT S
SN & REF—8 B Dol B b d1& o=l 1T
& g1 @Ml & urd f&STell, ur o o qerd
el BT 3Td & AT RI—UTH S+l T 2 fob
Y AN TRE—CRE & R A TR BIcl R& © |

Hderor ¥ fafed gar € & g9 wert Tad
PR arel AR H H 70 I 80 TR gH R &R
PR I R ofs fbe & daxT 99 el 2 |
AT ¥ Agedl—Hlgcedl H g7 dR F$d| IR Td
Tellgal § Bd T G Hoxi # A 37T STo’d &
AR ST AT Gl Bl U B &, Y 41T
P HORT 49T dTel Nold WIEI, 9 WS, SRl
o, ATHIGMI, Ife WIs—vIg drell SRTel oA
WRed & didel a dreielid & s et a1
SHgT PRI B | 2 9§ 3 Ul AT e, SegdTai
TIT 31T TGl Hl R b T IMIfIel &

BRI HSIT B ¢ |
[EToT ¥ yg 1 fafed garm b got werT

PN YT YT BRA € | WHET 994 & 1T a3
ABS! BT ITAN B & olfbd HB URARI & U
BIC T TS PR B 19 Ryciey ¥ Sucler 2 |

IRARHR ATATIRT H {IRT BRA B HROT
TRAT T 3T INIRG Hf BT AT 39 oI
A 914 2 | HB S U IADBIS a9 oI I AR
T B THH H T USRS B ST B | AfhH
TaReY I AT ot i) YR BT IS Faver Tt
2| 3! IRl B FfTde BIS Ardol-id ey
a7 Ul BRI arel fafecas a1 fafecarera &1
Uttar Pradesh Geographical Journal Vol. 29, 2024

I aTelt # ¥ 75 gfrerd Afdey 3R 9= B 2 |
oY HeRT I BT HM WA HH AT 8, olfh
Rl &R g=di gRT 419 T SRl BT Uhd Hl
3IR 37U 3TaTT T UgaT AT fashd 3T I of ST

% folq AT FEART A 2 | ATl 99l H 4oy
PRI B e, IR H WIS, M BT F1 B ¢ |

HeRT 9, D YT 3R GAEHT H
TSN BR dTel 31 AT Bl e gaie el 2 |
|IEOT & IR 70 TR AR o 30 URAR BT
31T 10,000 TUAT AIAH I HH G SAH H Bl
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@ 50 UL = Ui 3THEAI 5,000 /418 AT $E
DH B DI AT TG DI, DI 4 Tcrerd AR o &
3T 3T 10,000 ¥ 20,000 & #eF AR 2 Hfowerd
SR+ 20,000 /978 ¥ Af¥d AT BFT WIHR
fPar & | a1fdre el aret 98! URar &, R
oY I FHeRT G & ArI—ATT ¥l 31 Saard
S —g@I TR BT AT, ST d Ra=l <A AT
foredl o] ST # #1f & ©U § B FRaT 2 |

HoRT 19 Tl DT STh Thid HaR| BT
g Al IIT U< BT &, Hifh IAD HeR B
A NS AT DT TA AT ST < dTel TDHAR
IOTAT B, S S dHexl Bl 3T Hed W AR d9
ThU SIeR B 99T 2 IR I8 ek e AT e B
TR el H Rerd wfirer (@1 WUg @) SiR
YA Bl DI 99 <l & | §9 YHR PR Pl I
W ofdR YA HishdT T U W (UR1S) &
fomfor BT ® foad QMR # daRT 99 arerr @i
D HUR SHAR AT HoRT SlelR AT J8g YD
BT ATl 3R FWId SUR GFADRI B Tl
e BT 2 |

AT | HeRT 99 dredl & ATHITH
Rerfay &1 ft 59 U B &1 g fhar T '
v g fafea g1 & o srfdraier dwerT 199 arel
IRIR ¥ 6 A 10 AfH BId &, FT79 aRaR &1 gRaar
3R TSB! U T AT S d=d Bl § | STy
PRl 919 a1l & YRR ¥ Il d] AT UeITdhd
AfeP BT & S S A1 B HaRT S+, heR Bl
ABTE, IRT H ¥_TS, ST H AEAWT BRI & | Fdeor |
fafea gar 1 65 UIRIT @eRT dI9+ dTel 3rfRrferd
2, S8 |l | g B 2 | g2 el oY fhedy
farermera # =181 S, 1 81 e ey H SHB! BIs
s &1 goul &1 ser ififera Afermsit @t
TR ST 80 ¥ 82 W9 b & | S 3Tl 94
TfeTd AT @ U ST U107 9, 96 e STt
P URT ITATI T THI0T U= dAT 99.5 UfAerd &
T SAIfT 3R 3T TH79T U1 81 & | AIeTor & SR

MBI Ha”T 191 aTell = 37U SIfy Ud e gum
BT YT T, TR Y Ih] dref—ardl dIT gTa—4Td
| gar gerdl & & 9 reqdedd a7 & Udh ey o
T s AT

Fax1 Frearer 7 T

HeRT 99 dTef, FETR & AHhTs e
@ TP T B T | A AN T WR et I &1 &
FT B Y& 2| I8 4 A 5 qol I FHIT
el ST & o9 U4 3T 8, 9 3l 3, s ar
T & 9 IRT AIh” Uael O € AT 12 AT 1 qf Tl
PR T 8, 39 HART 194 dTedl I 91 BT )
ST g1 b U afded sfiaa 40 & 45 fharumd
Ff UPR & G ATHR AT 2 | R 9 g B
Belg P oI & | S—2fiem, wnlRed, TR, T,
¢Tq, WRT® B! didel Ua RTelRT QeI 3= A1l
DI AT Bled & | R 15—16 fasT & 918 519
$Id! AIAT /B SAET 8 Sl & dl 3 §% U
PSR BT 99 T & | R SHIR 7 BT Y T Bl
T ATATRAT & BTRIf 99 <1 © | 399 gIRT 919 T
40—45 THUT0 TS BT AleT BB =T AT AT IFH 3
3 4 fumo wiRed, 12—15 fHUT0 YUR TAT T, 10
foarmo =frem, 1 a1 1.5 fhrmo arg R fe=, Wi,
Qe 31fe qr 3—4 fHuT0 iiRed & didad, Tadh,
fEad, 3Mf & STerTaT 311 UHR &Y 9T Bl & |

HETR H HeRT 49 dTel fel TRarRT &l
H@IT ST 3000 & 3MH T B, 3R Udh URaR
e iId 45 fHART FHaRT UHd oxdl © i
9 UBR 3% §RT Bl T 130 ST D IARIUTH
HIRI Wfcfed Uhd fdHar Sar € S #erTR A
afifed Thid 8 dlel Bl HART 601 ST B
STVRT 20 Uferd BT 2| 3T HEMTR & AWg
FRAT H gPT Al U HE@yul IR B ¢ |
HETRI H &l BRBC G+ 3R & dTel 319 g
3feRINl & TG B g8l g3 AHRT D A B
T PRI BT AP ¢ |
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forspe

SRIGT d | W B {h 78R § Her
& FTSITGT B eIl T8l 811 & HIROT J FER—TER
TS ¥&d 2 | difthT 39 forearet # g1 g9l il &
BT 319 A €, A Uh g A IRER HT & B
PR B | SO WA W A BF gdr & | wfasy |
I T BIeT—HICT SENT 9 FhdT & 3R ISR &
T I UST IR AT 2 | 99 STO%d © § Sl Bl

RIS ST BT, TP HaR Pl Ha g1 <8 |

SRRE AR ¥ W 8 gar g &
TRER TR H G Tl HaRI d=+ arall ol
ArETiTE—aie iR g gl o1 -y
Rerfar 2 | <ifs arfdreier aRaa ardy woret R 1dy
TR IR PIg YA el & urell & | bR o sfiq=nies
R 1 HH, RIeor |ersil BT 39TE, ST, FHoll,
JMANTHA & T, W@Red JrAm T |rdol-idh
HAT ISR BT I¥TE ST IRAAT DI A
AT T WE gREl, WRed gRewl,
AHEMSTS  SeRAH, AMENSD  GRell,  AHSldh
JSHIIBT P 39TE, FJ8aR dbiodd SR D
GINARR, 37 B SUSAIAT & AT WIg A R

QTS 3MARNT 39 JEaR g gIa+ & fory raRery
2| ofhd ued I8 B % 39 Fax 999 arar #
ferprerd: 3rdy yardl faceh g, g9fery SRR ot
TP I 39 YR &I Usd fhelald =d fewars
I

qgH gof Al
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WU WTelld bl 9 dedia § fdrgua & & IWRd gfes

PO AR [WT T4 W HAR Hardl

MY AR

131 F5@T H [T g er ATHIIoe U4 STl S]] UR TT8¥T FHTd STeTdl & | 9IRd Oiv I el &9 4
8] 1Y P13 BT U 95 GST 417 HI74 579 UR [47 &, T8] 17791 &7 e Hallear & | SHw PIY srelegave]] aae sifeld
gaTfad gIcht & Fif IS &7 # [T Sifae] 3§ gt \eqr ¥ /4] @1 81 & | i g ard 7 v gHIg Ta e g,
4q1faad Sia vq a1l Gval R GICTIaR 8101 & | S &5 Sci¥ Ja 9] & Jaoleavs bl Sl 37T & | & 37T 4T
JicT—13qrs, sc1—ac1 d 9gyra, FrHvr &5 1 197677 T80T Hert H WeHra, ST @yavey] H 4eHTd, STl TERIIS & BN
fer T @1 Rl SIRI TR & | STT1a] @ T+ I Gadsidb] U¥ XTSI 3727dT I1S WY & 1N o ATl 98 &
SURTT V% HEqqU! A1 STfaRgad® Tl gard’ 3 Sqe s @1 Reffc srenferds fARrenaras & | forer a7 fomgard
865 JIcT ETIR ToIT STeATI €15 7 855 Tl §IR & Gl &9 @ Y] & ol YT aTcd X153 EIRATVT & for T 879 Hfcl 871
W H P | SN TG H I8 GOT v B [oI T Td aTel] STT9g & | [l g1 4 &7 3137 fasaa ¥9te &4 ¥ Qe o7 anct] & |

ga 5% 16T ¥ G 377 & [T 3 GellR QT8 &l & &f1dh 0—6 a 371 a1 H I8 Reyfc 31ea=1 TR E |

YEITAAT

SR fagetyor & forg foffT srura &t
NI BRAT B SUANN § | b (1956) o
[ONTIUIT & #ecd ®l Ak gd 9arar T T
UTS febefl &5 &1 Sfefeddwell T Ueb I & aell
YT fAgelyor & forU o1 emers I § | fofir
IUTT BT UWIE 3 SR DHI Tl o
ST gfg, fadre <), gadiiie WREEr W 9l
HAMET AT | MRA S W¥pia, enfie vaar ud
Afewar & forg favafawea 7 | gAR <1 @ 3fig
fASaHT ® foh TRERI Tl & SURTT AN H Bl
oI TAT Pl TeANW fR=R dgdl o W& 2|
EN—goY fRTuTd &R FHS & oy &8 @ et
PR Fhdl & | SAA ATHISTD ORI al g 8
AN IR B dTel SITaR # 1 gfg 8T Al ¥ |

Fald FiRAD! AT Bl RUE & AR
ARA H I 2008 ¥ 2012 & =TT H HRIG 6,82,000
HT U7 BT 83 © | I8 3ifeheT garar 2 b g auf #
gffeT 1800 & 1900 BRI BT ST o A Ugel &
A1 B Al Gell &A1 137 | AT B wieartaar 4
ST @1 98l TR o™ & forg =i |iegar
HaT B R 9 & | feimgard &1 Reifer <er 4
JgaEc el HE A Gl § | $AD GRS g A
e fafi=1 STifdeT aut # folmguTd aedr e
TR AT ST R8T | Ol4—1981-934, 1991—927,
2001933 U9 2011 H 943 AR 1000 R W
Fearl off | T SR < H 06 3MY HH B
foRTIUTA SR TIaR weam S &l & | Ry foimmgura

1981 3 962, 1991 H 945, 2001 H 927 T2T 2011 ¥ g
fSRTIUTT TeaR 919 81 131, USRI aifdsl I |HIST
T U YR Bl <IdTdril &l Sl Xe! & |

1. S10 P FAR W, WeAS YTEATUD, Na f3am, e wgifdenad, S§ Rem—<rea (Sovo) |
2. S10 $%T HFAR U, WerIs yreds, e faamn, el weifaeney, S far—areia (Sovo) |
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I A

P deNId STl S9Ue gferor—uf¥as #
Rerd 8, Rtaar e=pa 876 @ fdHio ® [bid
dedied # 2 faerwvs (AdRTg, ®i4), 16 <™
UTId, 195 3MTETE UTH AT 66 1R 3ETE a2 |
SAGT ANfeTd fadR T 25 4720" 9 26
14'40"N 37eTreT T 78° 56'35'E ¥ 79° 18'30"E TR
TP © | Bid TedIel B Sfeyor H gaar 47 qe ufdaH
# UgS Tl B B dP WA g9 2 | HiF dgId
P IR H AT T8, feror § SiHue 3T, 3R
3T § Hovo T & fve et &1 T8R dgdid
qoI Y H STl Ud SR dediiel Rerd & | Jaf favd
STAaTY AT B N1 BT &1 © | AT & Bl 3
1Y quf ST 83.31 WHI0 B | T&F B 90% T8I
T w0 F el kel 7 9 8rll 2, Aw auf
Sred g A | R 2 |

2011 B STIVET & ATAR Tgi B Gl
SRS 2,75,931 ©, fSTHH 1,48,671 (53.88%) ToW
Tq 1,27,260 (46.12%) RAT © | 31TI &1 & UTI0T
&3 | 78.97% TAT TR &5 H 21.03% STAwEAT
fYIRT BT © | ST BT o9 265 Afdd ufaast
o, BN aica 66 = Ufcrast f#o v drwor
U 344 Afdd gfaadd fbdio 21 sewm &=
AERAT 64% STHH oY 75.90% widfdh Al
48.09% HTER T |

R

. Pia aedie # [T &7 31ead= $R |

2. P qElel @ SO 99 1991—2011 &
fERTIUTT BT G FeIIT PR |

3. B dedd & AU 8 & RO &l
fargelyor v |

fafera=

RS NI A RIS RIG IR DS BRI DG
sl & MR W fhar T 8, s fory fafi=
<RIl BT T STEToTT gRABIA & 3ffdbsi B
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STINT &R EqIF &5 B 16 < UArIdl Bl
fareeryor fam T 2 | fefmgura # oMy uRadsi &1
AT B @ foTT 1991 ¥ 2011 TH & bS] Pl
ST TR ST 8 drel URads &I fafi=
TfoThTaN, AT Ud SRl &l AerIdr & yafdid
forar T 2| TS AT D AT A, FHE,
P 3R a1y, fasm gwfa genfe af¥areii qen
THER 931 Afed 8Md dldl o UTe ATl &1 W
ST fhar T B |

fefrgura

=l e # foRTgua S |l
3R o =il UR eI UMIG Sleidl 2| 3T
fORTIUTT &1 ST SiTeRet efdal & folq U
faRre 1ol 1 fauy eT § | sriegaver vd qErs
% fder H foRTgura &1 Jgayel YfAdT & BRI
PN & # gAd1 S uRerd BT B &g
MR R ORI H uril ST arell fafe=ar iy
I & AR W SueTerdr Ud aor 7 9
TG STl © | 9IRT oI HiY T <21 3 STl Hiy
BT BT U 9gd g1 91T AHa 51 R iR 8, a8
[ORTIIUTT T HE@ Haltd & | SAA By ffeasel
[ 31 guTfdd Bl & wdifch Hiv &t H fehareier
ST H J BT F= SN SHDT Bl Bl © | IR H
fORTIUIT Ui U BOIR goul WR Rl & dven &
wY # gl € | 39 A g3 g1RT S o ST -

) S IRGRREE
fermard = o

x 1000

I &3 Did H fRIUTd SR a6l
BT TOIR 3T 2 | 1991 H 826, 2001 H 819 3fIR 2011
H 855, Gl T8I & AMISTh—HHITh TR H AR
e &1 o © | RTgurd H R gig & a8
ff e &3 # Tt fawar gfener Bl 2
2011 @ SIRIOET § Bl dedid H  Haied
[CITTIUTT IR =T U H (884) AT Had A
(770) ATl = GERIA H € | {ORTUT @1 &
fwaT &1 9ol arferedr Wo 01 d 02 Td AR 0
01 % weRid frar mar 2 |
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dIfersT 01 : B4 dedlad H ARYARA 9 faTgura vd uRkad |

T g gRad=
1991 2001 2011 1991-01 2001-11 | 1991-11
EICE 772 730 770 -42 40 -2
Jex 821 814 824 -7 10 3
TR , Z Z Z _ Z
THE 841 832 869 -9 37 28
RIGNIRCEIS I 809 836 872 27 36 63
HATT 818 813 836 -5 23 18
Rregarar 810 775 782 -35 7 -28
STYRT 800 744 804 -56 60 4
DeTar 826 820 858 -6 38 32
TS fdeprg o 817 811 840 6 29 23
EEIRN] 824 837 848 13 11 24
TRTAH 830 831 850 1 19 20
TIRT 820 820 884 0 64 64
EU 850 867 873 17 6 23
[EEEN 852 851 879 -1 28 27
ICESI 832 824 864 -8 40 32
IR 838 816 841 22 25 3
Big fdprT Woe 838 832 862 6 30 24
TG TR &5 776 768 792 8 24 16
D TR & 864 875 898 -11 23 34
B T 826 819 855 7 36 29

Qi — fTET STTOMT 8% GRHT 1991, 2001 AT 2011

d1feTeT & STaclih I I8 Wee 8idl & fb
ST &3 H SO a¥ 1991 Bl Tl STTOET

o1, il RTE fRTTUTe 3 81 6 & Sil e &l
o fore vep TR el 2, 98T 3 <we # waw 3

gy 2001 | B Al AT BT & b Rl &1 Ae=ar |
SR S 81 8T &, STel a9 1991 # foivurd 826
o IET 2001 H T TTHY 819 B AT JAATT 7 &4
I8t 7 07 Rt 9 &1 7E |

Y 1991 H HIY 3 U fUvery
(832), ToheTYRT (852) Ud =TS (850) =T U=l H

[ORTUTT Ardell (772), SIIFYRT (800) AT TICRT
GATTYR (809) of | BTY =IRI YA 810 H 849 &
Heg folRTIuTe urdm 7T |

qf 2001 B SEVFET B AMER TR
fomguTa @ Refa g a3 # 8iik aifdes iR
g2 | FEf folTura gcax 819 & T, Sl I
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fofTgura (927) @1 gl H 108 ®H oAT| &=
3ifepsl T < AT 37 &7 H fefmgura &1 Rerfay
ST TRIR TOR 37Tl & | ATdell = vard |
qId BH [OITIUIT 730 oI, I BRATON, USTe |
ST 135 PH B $H TUH H AW AAD

fofgura = s (867) AT fHYAgRT (851) =™
Yol # o, I8l Aa & et (730), Frgard
(775), STHYRT (744) # &1 A9 =17 vARIGH H I8
810—849 & WA T | AT &F & [OINITUNT BT
SR ShHdE Ui ATferdl Heen—02 H fad 28—

darfer®t 02 - bia dedid 4 IRUYFR™d aR fdwgurd &1 faarer|

PHIP | fofmgurd | et 1991 2001 2011
1 |85 % afa | =S, fhgAgRT g, fHYAgRT GHUN, AORT GellegR
SIBES Iz | fYus™ fordT, IR, IR
EESIRERIG IR RS
2 | 830-849 | ST | @HUN, TRIE, WD, I, BRI, gg, fSerrt
foemat GellayR, UeYx],
3 |810—829 |¥edH | VR, PRI, eR, I, fUvsH, | Ye”
Rrgarar, Siorr, CIRDIMCEUIN
TR, IRT IEIEI
4 | 8090 9 ®H | | AAT@el, AT, ATerel!, Rgardr, RTgaTaT, SR,
GATTYR, STIYRI, | SR, IR Araell, §RT
g. z

1. 31f S=a felmgurd & a3— 39 4oft & sl
I &F BT AT Ied fRIgurd arel &3l B
fargeryor foa a1 | Bid el B ST 1991
H TS (856) Ud fHY QR (852) =Imad=ma, Sify
Jed folTTguTa 38T | S=ET9TT 2001 # TS (867) @
fHYAgRT  (851) TG IUMT 2011 I 3MS
IuAEIdl H 850 folmgura ¥ o1frd o forH
|alfere foTur U=aRT (884), fHYAYRT (879),
TS (873), TR WATAGR (872), THU (869),
fuerT (864), dferar (858), IR =IAaH fefmgurd
TRIGT SATIUARIT H 850 AR 1 B9IR Goul WR
oY | I8 o Big dedlel & Al Sea U &l
IS PR 8 ST I e mguTd a9 2011
H 943 B JoIHS ©U U IeFIT & H 855
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fORTIUT ST U 31+ TRIR FHRT Bl 3R 3R
BRAT © | eI &F & fgurd # Rerd <91 &
AT, ARG (D, 3MYd Ud Tgwy I f[asiad
BRATOT 3IR USTE U< & T &, il Geb f2idll T
fawr g |

2. 9=a faTgura @ a3 — 39 490 & Sriva
I &3 DI Iod (AU aTel &3 BT fageryor
fopaT T € | BT qEAETA B STAITOET a9 1991 B
Jed folTguTd WA (850), faatrdl (838), Ud
IRTGA =IYEEId (830) I8T| a9 2001 # 39
farra a9 1991 H &1 AT H AU H WRBR
Tl & §RT gfg <@l TS | AU IHIgR]
(837), R WEAYR (836), WHAN (832) AR
TRIGA | (831) T 2011 B SO BT AT
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PR 2 Al 39 AN H eI &F Bl IR gARd felrgua # Hudg Ifg <l e Ree for
TR (848), Gl (841) T FHARI (836) S  WRGBNI YA, WHINIH, AwHiqd T 37w
SO BT A1 D] B YT | WL BIAT & b PRI Bl HEaYUl [HbT RE] |

KONCH TEHSIL
SEX RATIO
1991 -
FHL %ﬁ%% -
- AR TOSHR = '_-_—ui—.-—u:'-.'ﬁnl} X
I iza=a=ss_ "
I-—:ll l_=n'1-.'\ = B
- o5 3«
%) : L's.""'h - \J—_'!.i) ISREN > Ny JJr-{"
- = 3 ST ) s 3
‘ _dY( a2 a Sy o
g G| R
¥ . o y T
3 > by !—"_""‘
> 2 ke i
!‘:-E!LHIJ“-, o

201

INDEX
(Mumber of Females/1000 males)

m| Above 850

B
-

830 - 849

810 - 829

HREY/

Below B09

Fig. 01
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3. wegH flgurd @ &a5— 39 9of1 & sr=iva
Y &3 B HegH [OITuTd aTel &3l BT fdgeryor
foar T ¥ | ®ig dEdie # SEUET 99 1991 H
BT (826), TATYRT (824), YN (821), UTART (820),
BRI (818) Ud RIgaral =g =dd (810) hHdG
B ofe SEwoEr ad 2001 W srfSrater
[uErIdl 3 folTgura # B <@l 1| T8l
fOvSRY (824), UFART (820), dferar (820), et
(814), YR (814) UF BRI (813) & fefwrgurd favrd
STRTOET Ay @] JerTead wU A Tard § &1
ST T | STRTOET 99 2011 H 39 900 H sy
&5 @ AT Ve (824) =ATIUATIT & FHATTT & |

4. fr= falmgud @ a3 — 39 9ol & =i
I & & Ifa =T folTgurd arel &=l &t
fawetyor f&ar a1 8, SIOET 1991 A IaRT
GeATeTYR (805), STYRT (800), ATaet! (772) B | 34
oft # 1 1991 @1 qor1 3 a9 2001 # foivrara #
BN g ©| Wil ay¥ 2001 # frgama (775),
STTRT (744) Q& ATqell =mad=mad # 730 &7 | &
Faifed ATdell =T Ugrad # 42 AR fawra
ST a9 BT AT H BH Q@] Sl BB D
foRren S9e @ SEeET a9 2011 HOs9
AU & 39 89 & S0l 82 dd afayfd <
g T8 SYRT (804), frgamar (782) wd Arae
YA H (770) hHdg fergurd # gig <
TS | 39 Aot F U A §IRT IR v e
STEl felTuTd & 3Tdhs| BT ool el fbar 1T
R®ifd SHIG—STell # 2002 # 49 dgdrd
qIEM e BT ArdTed fhar a1 | 59 SR §7 T
T YOI B A METE UTH HIE NG dedld H
TR AR e T T HIROT  §9RT =rguarad
T SN D D] S| [ATelT0T & fdT ST HepT |

S favetyor ¥ = fomgua &
BHRE fF=1aq & —

o - o - o TN
1. 9enTie ferr @vs § f fomgua g,
TSI 4= BRYT & b [ @vs 3midie,
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ATHIT® Td APl w7 A s @ |

2. =1 weRar, uifie wWRem gfwmei &
3YTE, TepTel TRTd GALT, Yoy U |7,
93 Alg, SAIfe dRS A folimgua & ford
IRETT £ |

3. U AR Y HHEAT 3R GAYN AR ST
gfE R G T DI 26T, TAI BT I
Iz 2 fob formgura # WY fRTae sifdd @1 5
T

4. YT &7 B YTHIOT UG TR A H Aol
IRTATAT B PN &5 § YA B & 3R
mfaeh AfgeT & IR & fofiT e & ford
greaTied &R & | fof T ferivor ukleron & ey
H g9 fIsu=l § Ai—919 & AEA STe
wY | GG BT AR &A1 S & fob 3 arel
gyl H g2ol & U H g dTel W 91sT A g9
B IUTg, dfet & S BT T § | aRaR
qrell DI 39 IRE FHT Sal & b "qE H 5
ARG WU ITST BRI 81T | S 98X I8 © &
ST 5000 /— &1 WA fHar SU | Serel,
BT, YTHE TaR & 8H1d | DR W1ef &
FFDHR A el B ST o 21 a1 3T SIrar
g

Y 2011 B STATOET BT fAelvor &
g Tl IR PR T © b 9 2@ H SAAT
gfg @1 BH & Arg—Ae fofrgua 3 1 9fg &
DI TS | LTI &3 BT felTTuTd 99 2001 B 819 I
EHY dY 2011 H 855 BI AT JAAT a9 2001 BT
T | a9 2011 ¥ 36 AT BT g Sifdha @l
T | e &F Bl gfe ¥ I8 Rfd swg €
JET © [ I TR $ 3ifdhs! &I gl 4 5
gag RAf T8 $81 S Adhdr © | 3eadd &3 |
I folTIUTd 933 &1 T | 311 11 78 Rt
P T | Had 92T AN B AR § b folmgurd

# fiRrge 7 grR gl 81 X1 2 | ey &t H e
31feres folRTIUTd U=IIIRT (884), fHEAYRT (879), THS
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(873), TR WefTeAqR (872) =g U=mEGl # @I
g HH fguTd Arael! (770), frgarar (782) wd
SITYRT (804) <IT U=ITIT H T | 9 3TATdT Y
T 4TIl | 810 W 850 & HEY T |
fefargura o uRad=

IRA # faora gerenl & foivmgurd # aFmar
BRI <@ o <& 7| fafdy IRaR wd IRaar)
Tl & aTase | Afgetreil o Rerfa # ddver s
QIR <@ # el R | 9RA @ fATUTd 2001
(935) @1 T # 2011 (946) H AHRIHS gig g
2| 3 arF H +ft g uRadd <A a1 W't 1991
(826) @Y Jor H 2001 H TCH 819 T | ifh
2011 H I 9P 855 B AT | I &5 & SN
G grer el § oug uRadd <@ war| a9
1991—2001 QM & T¥HI & fAwgUT @
JATTHD fATeToT 3N AT I8 Icd SHR PR 3T ©
o arearg= &= A fefgura # fRrae sifda @7 7% |
I8t sl gerd &1 o 07 Rl &+ g8 | g
fl Je¥1 31fde fRTae S=gRT (—56), Rrgamar

(~43) qAT AT (—40) =TT GERIGl H off, ggf
FeY ¥ RIS GFART (0), RIS (—1), THITYRI
(—1) T Nex (—7) = Yard | off | 9y =y
garadl # 10 ¥ 30 REa1 o1 Heean fRmae sifda o
AT

g8 2001 3R ¥ 2011 & TIDI H
fOTTIIUTa &1 JeTcId g By dl I
A ATAT & b ad 2001 <2 ¥ felmurd ¥ gfs
3ifhd &1 5 | I A Afdd ghg fUvsRy (60),
SHTYRT (60), UFTART (44) T ATdell (40) =aTd
Tl ¥ Sifed @l TS, I8 W B gig a9 (6),
firgarr (7) ©d ¥ex (10) =g garadl | sifed @
TS | 39 oA JeTTe ¥ e ¥ fh SEt af
2001 ¥ SHTAYRT, ATdell =R gargdl § qad HH
gig aol @I T o 981 g1 Al =g vErdl o
| Ao ghg B | TS 3reATdl AY =R Y2
H glg 15% I 40% T 3ifbd DI g, FeTIT &3 B
U &1 &3 uRadd &1 guid difofat
AT—03, A We@a—02 # yafRid foar mar 8—

arfa®r 03 - dia dedid d fngua A aRad= |

0 ﬁ'r’Tl_'j,tI'lﬁ aif 1991—-01 2001—2011 1991—2011
1 | 60—3Te® | 3AfT 3= - SITAIYRT, TIRT TeATAYR,
RREIS] RREIN
2 40—59 Sl — RIECUREESIE —
3 20—39 = RISNECRIEEN GHArd, AR, | e, Rrgar,
FAT bfer, Sier,
EEIEH THIAYRT, USSRy
4 19—hq | offa foer | ATaen, XeR, ITRT, WhdN, Yex, firgamar, | Arden, Yex, R,
BT, g dTaT, SHTYRT, GG, IRT, ST, faeirat,

1. 31fr S=a feigura uRad« & &=

9 9ol & I AT &F DI 3
Seg fefimgura arel uRad= & &= &1 fweror

fhar 1 8 | SO 99 1991—2001 @ gRAdH
qrel SF W AT &3 DI Bls W G UAId
fefvrrguTa ¥ 60 AfEaTsil & 1 gfg =1Ei g8 afed
el AT WellelyR =rd=mad # &1 felfrgura 27
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<rguerEl ¥ fefgua # fRmae <& M=
STFTOTET aY 2001—2011 39 791 & Sr=<avia U=y
(64) TR SHTYRT (p0) =IrU=mai # foivgura o

gfg <@ | oemEd &9 @ fowgua H
1991—2011 & A=F 39 i1 & =T TR (64)
Td AT WellaqR (63) H AlRATel AHRIHD D

MG EE |

KONCH TEHSIL
CHANGES IN SEX RATIO

1991-2001 i LTSN L ES 2001-2011

WA DMy

INDEX
(Number of Changes Females/ 1000 males)

"= Above 60
RNy 40-59
B 20-20

Below 19

Fig. 02
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2. 3=d feigura aRad= & &=

9 1ot & ST S1eT & Bid dgdTd
DI Ied fSATIUTT arel URace & &l & fageryor
foar T B SEOET 1991—2001 H s Sof
T Dl W =rIu=ETad § g el T T |
STTUMAET Y 2001—2011 § Araell (40) 3R fAusRy
(40) =maY=TIa & foiTuTd H gfg &S @l T
1991—2011 & S| & Aed H IETIT &7 DI Dl
(32), Frgarr (28) va wdIqRY v=maa # g 3ifdhd
P TS o |

3. fo= feingura & uRad @ &=

39 gl & oTd eI &F &
fofmgura arel @t &1 favewer fear R
ST 99 1991—2001 H T8I DI ITRT WeATeTgR
(27), =rrdETIa # foiruTa 9fE g8 | SO 9y
2001—2011 & flTguId # FHRIEH® gfg ot @l
T | T AT Hig dEdrd Bl Biferar (38),
GBI (37), TIRT WeATTgR (36), THYTYRT (28),
et (25) Td ARl (23) =RUERIE 2039
Afgeral @ gfg g2 1 av¥ 1991—2011 H fefmrgurd
IHRIHAS TR ST AT eI & &) veRy
(32), dferar (32), WHAN (28), Frgarar (28),
fHAYRT (27), TG (24), THS (23), TRTET (20)
=Yg H Afeers o W | gi g3 |

4. Jfe For= fermgura aRada & &3

39 9ol & ST S1eddH &5 & 3fy
foRTIOTd & UREd ol fagelyor B 1T | S1ea=
&3 P SVET a¥ 1991—2001 & foiTgur H
THRIASG aRadd sifba fear | af 1991 @
T H 2001 ¥ ST &7 DI T =AY YA B
felTIuTa 3 FoeAs gfg sifdhd o1 73 ST sreaad
& & o1y 3ifdes fRIdT S 91d © | dia dgdid ol
SR (—56), ATaell (—42), Rrgarar (—35), faamf
(—22), GBI (—9), AveRi(-8), Y= (—7), Dfern
(—6), BARN(—5) Td fHYART (—1) =FUARA H
fERTIOTT # 8199 <=a1 717 | Yl IR <rRdErdd

¥ 9 gf g 3ik 1 81 814 g3l | I8T dacl o4 (17),
GG (13), U& IRIET (1) =Ird=a & folRTrgard |
fRTa 1991 T =T H 2001 BT SO H AfZATA
@ T # 9gd B gfg i @ TS | SO 9y
2001—2011 ¥ TRME (19) T=gd (1), ¥@R (10),
Rrgaran (7) vd s (6) =mauamdl & femgard
gfg < TS | 98 19912011 H IEHIT &F B
dedd B HART (18), SEYRT (04), Y@X (03),
faemt (03) wd ATdetl (62), =TIUARI! & folRTIuTd
HHRIHASG ¥ gfg Tl 7S |

Iuad faeeryor 3 7 fofmgurd & &R
faq & —

1. Rl & 9 57 &) 4 STl RRMEe IRy
g, ISR &1 qermer § goul &1 yar
3T & W ATER I 2 |

2. OFYE ¥ WGy HARI H S GUR A ST %@
g DI UTeT YT Hid dexiled Bl ST-RIRE]
fReR Rl & M= Silde IRl )
feaTg < vT 2 | S0 BIROT 1 & H B ¥
BT 0T T T THUTT & ABRIHD YHT DI
ft g T ST BT |

3. IEUYA &F H AMISID, 3Mfd Tl Fikhiod
TR H A BT GUR ST B | 9D AT B
AT FBT BT AERAT 64% A D 7, o aH
TBY 75.90%, I 48.09%¢8 | $HD AeTdl AN
d SEEn o A= sifae @ ufy
STRddl W I~ gs, I§ Tl BRD

ferTuTd 9fEg & HRb 2 |

4. ot 4 amfoe, Iomfade vd o anfeie
Tfafaferat # afgamel & de—dgdx FeaThIar
ol

5. fafec gl & faer aw=h arEl @
TfeT SrTaeT | aciH Rerfy U7 g8 2 | ugat
<Ufc 79 T g Ul Rl X8d o, STd T (b
I2 A i A @ Ui T 81 Sl o |
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39 ICTTATSTS THAIDT 3T S A U @NT
3o gl & fofiT &Y Sifd draT ol € |

6. IUHM HI H HHS H AW wiedredr &l
3T AT BT offchel U= |rrtoTes Rerfar &1
ARV R B TRERT & HRYT F& AfGely

YT DI ATIAHAT G BT STERT IR ¢ |

7. 3T & H SRl B HH ARARI FHS
H SFSITATYOT HRETUATE] GREPIOT aTel AT
31T 4T 98T BT IRTGR BT I a7 & folg IR
781§ Fif ST T B fF e A I e W
iR 8 | 913 98 @HT-—dET, BR—aR 3R
forreriRar dfeam |

8. e AT ARPIcId AT fdb befet G 81 U+
AU BT 3ifH FEPR 3R HET TS
IR Bl THER T | Bt §F &1 IRIR HT aIRE
BT 2 | TS & SRTT H e TE T |

9. 3NYeH HROT IR FANT & I JqART
F 7| TG arell @@= 2 6 aefear &
STHIF STRIGTE F181 &1 ST Adhd! wiifd 3mdl &
g% d G TMd, P IT AER Fell SIeAT | 7 dr
AP BT IHBT 2T el FehaT 8 3R 7 &I
T8 SHIF BT SEGHT DR DT 2 |

10. P U4 ST BT RN H AT B W
|HS | SR—oT gReT, fafedt g ug, dreel

(N o\ o\
GISTHT, dllefdhT TddTg T AT, SN« |

forspe

ISWa fagervor # fafr=T qeai, SRl &1
e fohaT T B | $9@ U eerdhdl 39 ey
R Ugdl © & 75 AeEl] & IR H eI &5
B ST & fel U @ TX 91 I8 @ ? fF
BT YOT AT S 981 & qrdoja A1 ST 36 il B
gf& g8 ©| IT A9 1991 ¥ 826, 2001 ¥ 819 o AT
2011 # I 9GHX 852 BT TS | eI & BI fafa=
=g demgdr 5 A1 2001—2011 & ST H iy i
P IS | I IS gy F™T BT g b <9 #
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TR Al H R ¥ Rl @ G4m99 &) A
RIEA R1ge T | 39 Srardr ST=He=
Rl & af e Srll, RS ofd g9y g3 oiR
YRRl H e HH S © | T Pl aRIER A 1S WK,
qTef= G99, SgHTSl HRd & | RGN AR Y
IfTHIST DI TRETT UG B Y&l © | § T4 Jamar
& HROT Rt ol weer # gfg sifd B TS B |

< Al

1. Frwal, 3ROWI0, 2010, STHEAT ITel, HedTofl
UHTR, 8 faeell, J0H0—245—261 |

2. I, FOT FAR, 2000, Tl SYSFEIT Td gryoT
TR BT Ueh HIIeTeh 3edT (STUS STl &l

Did Ted B (IR T ) fUBIRGT oy
YT T, SRPASecdl [Agafderard, HIgTed
(oY) |

3. W, $ HAR, 2013, STa el & Hig
qedld H grer SUSedl U9 9N @l
AR —1981—2011  :  UH  HIMIfaI®
JIIT-IYBIRT  IMET T,  Sfaroil
faeafaenerd, Taerar (HoY0) |

4. TS STOET SRRl RTe—siTel—
1991, 2001 Td 2011 |

5. Ui, 91 HAR, 2009, SIS A B
foTTuTd T YRMfeTeh Sead= JUBIRNT T
WY T, RPpaSean [deafdened, «rard
(H090) |

6. XS], AR, TS, 201,91l folRmrgura—
IR U goHo 13—20 Hmer, HIRID
RIECIMR CaNE e LI CEA I P DA
feeetl |

7. fawiRan, e, Jerrs, 2011,"9Ra &1 1591
SVET {B He@qUl wpY’ JoH0—6—9
FHwerF, AIRTS UFHDT, Jbrer JHIor [
HATHY, 718 faeed |
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Agd SFUg A Afedr dERdar g9 AfEer gefdasyor o1 f[aedvnars s

9™ gied U4 difad g

e ARII

AR & TTT IS 8141 1 67T W 8, T Q9T H ISR & 37 3T T—3IeTi AT 8 | HIReT H YT IRt
131 & ST¥T] 7 G ¥ eI SITg @ 1 /7] G d ASATY Gl 135%d] 9197 &1 U@  [o72d ol &, W el & | FIeee [l
& P FIHITE [31%7 BT U & (91991, T 1% #orreh, S &, 1990) faeit +ff e7arat @) eqreiety 5 forer=1 qfarerd faver gos) a7 &8
S1 &1 F1T1e 8T AR eIl @1 8141 TvA 3w e & | Flfd Ve w1eR Jou 379+ &9 1 3R 379 GRaTR PI /97 G771 &
TR U WIS ARl Q9T & TT—1] 3T qTehl NRe] ) i G9rh Becll & | A1 4211 ol 5 BET 8 " XIS §HIT Alctail
¥ W9 81T 8 T8 d1 & 1 U AR S 1 71 b WU H, 9997 5, 987 & &U 4 3N 915 7 Yol & %Y H GIfST vl 8 T8) Forh
TIRS 3 a: Y FTeRh QU TAIT & (A1), 77, 2016) | T ST AR WoTfh o] # WISl &) T YT & 39 UR STTEMR T

& | S 91T T 37ETT &15 TN H&¥T BT HTG) [STeT] &, IETBIY B H7eqH W 4791 o7el 1 Alee1sil &l STARGIArS & & 5

FIMT[HITTITE | 4790 fo701 4 9 [ApTerea sl 4 Afect ou FIera faerd 31 271 § YEay Jerdet GIR 178 & |

EAIEE

BN A ¥ HIERAT 9T A U THE Fel
R 8| 9 1951 H WRA P! ol FERAT &% 18.33
gfcrerd off | RSTAH gy H1eRar % 27.16 Ulcrerd a2
AfZeT HERAT & 8.86 Ufwr off | AfZeml oy
ATERT 3R 18.30 UfTLT AT | 9 1971 & 1981 &
9191 ARl 9 YR HIERAT Bl 3R Ta9 3fHd 26.62
gfererd <81 91 & faa sl § §a9 o1 o |
1981 3 2011 T AfFAT YT HIERHT 3R H TR
GER gaHT ST fd 2011 H 16.68 Ufcrerd &1 7T |

ARG YRy ARl &% H I8 TR AT I
BAN GMEMSTh ¥R b TRINT Bxar 2| arior
ST AR TSl ¥ U WIeR 3R \erdd dfell &

for IR fara <11 @1 © Safds Afgen ok goy v
g fygd @ & Uge 81 AN & AT guy @l
ARSI BRAT A AT el © | arectiaed i §
AfEST AfITHRY BT Sf—alear 9 guy ¥ wfdd
AT 9 & | I8 G e wR W, AHIIS
TR TR AR ISP TR R 8 | AT A fIbR]
TE UlhaT & e gIRT AT & (b H RTST 1D
A3 & GIRT A3 Bl Yy & FHI T STl

2" (AfereRE, S, 2011) |

YA BTel | 8 RA FAT | AR BT
oY & FH AIHR 0T @ | fasm a R & ez 4
AY AR BT 3T UfeT BT IR BT IRTER STfdR
f=m T o WY SR ARE Fral & T AN B

IRTT BT I W PR T8I HRar| Al
FfFTRROT BT 372f AR TATST H HIT I 39 UHR
ST T B b ARl Bl gy Bl a_TE] BRA B

AraTiTe Rerfd # fiRrae g (Il IR, aFRd,
2023) | S SUTIH AHR A dfad wx far mar |
e Srar Hifers 1R 14 forar T a8 | gov

I&UT g1, WY BF U4 of. wifas g, gaifige viewr, 7eff gf @RS sife swwlaee Sarars,

G, Ik US|
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g A R & 91 AR =1 UR™T 81 17 | 48
@ AT AfATY fH) AT9T BT UgT G folg=r aab =8l
g U1s | ST Afgeretl &1 AR W fRar g
AT 3R AT 31U THITART @l efl TS |
31 3R @1 aole A Tl &H Afdel ARRHDHRT ST
SN @1 ST TSl & | ©f YHT W Sil Bl axhed
fdeRel el AT 8Im & i Uar el BIedl a1 &
ST & | 31T € U VT Jred ® Sl AfSerrstl ®r
I g1 AT 8 BT AMHITATT SAlel HhaT © |
7R &7 U WX R BT ®, AT Aed &
SeadH faerd & iR &= @ fory neRdr &
g 2T 2 | IR0 uRIe # T AfZAY R 2
DT AT 3 AfAT A B! 1D & ST

B 79T BT ug 7 forg T8} Tl |
eI g

TR ST & FoTell HgR) IR gael |
HefEr & | HYR Tl WRT & STR Haer /1y ¥ Rerd
2, g RTet 6 TEilt | fAetd? 941 & | S e &
FIgR), WNTiA, dxEd, fher, fRR &R gRmae |
SADI AT AR 26°53° | 27°31" IR &
TN AR IR 78°27' | 20°26' T4 AF © | ST
&5 05 STl 3 3= |1 §1aT 2, Sf&roT # Serar, gd
H P, SR H HoWEE IR el ufdad H
fRIoTaTe &R ST 7 RT Rt &1 SFUS @
eFhd 2,760 af fherier ® Rorad 06 dgdiidt, 09
fa@mRIEs, 80 =TT UARIT €, 503 ITH U=RId, 01 R
UIfeTehl 08 VR UARId & | SIHUS &l ST IeeT 2011
BT SHIVET & IR 18,68,529 B, fOTAH 28,84,42
TR 1580529 URNOT SRIAT | MU B
SHERT 9@ 670 farft ufa o fdheniies,
fORTTUTCT 876 TTIT WIERAT <R 75.99% &, o w&dl
AR 79.3% AT TV AERAT 754% & | SIS H
T HIERTT 84.1% T HSel AIERAT 71.1% & |

Uttar Pradesh Geographical Journal Vol. 29, 2024

Y BT LT

1. A 9T TS BT IEQ A forel # Afer
HIERAT G Yo HIERT BT FeTIT HRAT 2 |

2. WY Tl @1 Afemsil & Siad Bl A
AT ¥ AT BT 3BT BT fageryo |

me fafera=

TR tera ¥ grrfie 9 e swst
BT MR FTBR SDT TN fbar 747 2 | AETThR
TG & ATEH ¥ HAGE 7ot # Far wRe arell
AT | Tee §RT SHd! Ard 3R faaRt &1
SFE &1 9O o ar 2| d@l B Aol
eI W T STRI DT TR JTH fhar Tar 2 |
fgas srieel @ forg WRA STRTOMT 2011 &1
MR AT TAT S |

NI & | UTHIT STHEIT BT HH ATeR
B BT HRT i e glensii o1 arra, faaRor
AT SAATID] BT HH SR BT & | 30D fIudd
IR & H e B s e Uil § a9 Jaf
3rfTaen Y fRreT BT T 31T ST 2 |

fazaryor

Tl #9980 & 31T WR AR AT &
ATEH | A YW IERAT A[Hs DI Y [l
AT B | §HD ARAH W §F 9 SIUS H Al Yy
AR H T AR VBT & AR I8 Q9 & Azl Jou
ATERAT & iqa far orferd g, anfe &1 fageryor
T 1T 7 | AT H I AT DR BT TATH AT T3
g fr Afeer ForRpaxor § ARRAT &1 T AR
BT 2° N fAarree! # Afger derdr o1fte § a8t
D AT NP ARG © IT T2l ° gal YT Bl &
# IgaR oY BRI AT AT € | IR e HAYR
RTell @ Afde STReaRl & SOk dof far #
AT HIERAT B JAIHD ALIAT UR TR & |
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wroft 01 - g THUe § fAeraEvs IR wiERdar ufawy — 2011

w49, | feaavs H1ER Afh A1ERAT BT gferea
ey | El gy (%) | Sl (%) | AR (%) | B (%)

1. fRIR 63,230 | 40,623 | 82.08 61.21 | 20.87 72.42
2. HRIGAN 56,245 | 36,711 | 84.14 61.76 | 22.38 73.61
3. A8 86,246 | 59,881 | 86.84 68.68 | 18.16 78.35
4. CEGIEC] 55,058 | 37,240 | 83.74 64.74 | 19.00 74.88
5. HREd 59,699 | 39,463 | 82.57 62.90 | 19.67 73.43
6. JIISl | 81,052 | 53,771 | 85.47 64.39 | 21.08 75.60
7. daR 83,264 | 56,773 | 86.47 67.68 | 18.79 77.90
8. SRR 44,823 | 29,727 | 8593 65.17 | 20.76 76.24
9. foerit 72,904 | 49,222 | 8278 64.55 | 18.23 74.32

I gTHIvT| 6,02,521 | 4,03,411 | 84.60 64.80 | 19.80 75.37

AT TR 1,09,589 | 88,364 | 84.14 7411 | 10.03 79.35

AT SF9S | 7,12,110 | 4,97,775 | 8553 66.30 | 19.23 75.99

AId— SIVET AR— S9e A998 2001—2011

g S Ug & HiERar afaey

faPRIEe IR ATeRAT BT fagelyor HRe 0
AERAT &) H By faff=1ar <@ & Aot g1
IR & b [Jerads A9 H |99 1@
AERAT 78.35% & | 39D dI¢ [AHAES daR &I
QI T ® | TBT B ARRAT 77.90% €, TG HH
ATERAT 72..42% TR # ifha T TS B |

HiZAT JoT HIERT AR DI & H YD
P T FCeToT I A AT HAYRS foTel H AT
ferep Afge JoT HIERT 3R BRI [APIES
HT 8, I8 T-Y6Y ARl iR 22.38% ¥, 39D
T8 FodT ol (21.08%) FERRR (20.87%) HEd (19.
67%) IRATEA (19%) da% (18.79%) fherl (18.23%)
3R HAYY (18.16%) & | HAYR) I H 9y &4
1 g3 FIERAT BT AR & difds JgT DI TR
HRAT WM B D BROT RIET & 372 TR I 2 |
I &3 BT [ITeIVUT BRd FHI U THR T
A AT 2 | A9 el # S goy eRdr &% 4

SR BT TS & U8 AR AT 20% BT 8 |
ST fh BN <9 & AfZel JHY AR IR I
T 4% AfAD 2 | I8 TR HAYR) foret # afgar
HARHHIOT § T IS G G737 2 | SR U<
TRBR BT 59 TR TR &I & B ATLIDRAT & AR
IRBR Bl 39 (AR BT BH B BT TINRT ) BT
AIRT | S & ATH | BH AfAT ARHHROT S
JTTRTE BT LT IIATH IR e Hahd & |

AgR forel @1 Afeerns & Siiaq § weRar a1
AT & APl BT IFIA BT

TR WY W IS S bR bl YA fpar
T © o Afeel Ferfadasor § HeRdr & 1 YA
T TAT R ARl B uiRdaiRe Forit # ArfieRy
fpa 3R fra UasR @ & 7° g9a fory A
TRTaferlt T HERT form T 2, I8 ue g frer
& AfRRIT I SHS ARIHR & JRH J g8 T |
Afgel ScRadRll & IwR TR MEMRT T8 faveryor
AR HHID 02 I AR HHID 05 Teh T T B |
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arvfl 02 : GreRar &1 ek |7 8iar 2, Auyd! yar @ ?

®. €. | ArERdr &1 3nef A8 % iRk %

1. gl 28 62.2% 24 53.3%

2. EH| 17 37.7% 21 46.67%
T 45 100% 45 100%

JIT—BEH & FdeTT g§RT

IWE Rl H  fAerds HAgR

AT & fob S eRaT o7 T el e uar ® | 3

RS AT ufaera wa9 o1fte den fdaraeEs
“RRR fogan AreRar ufoerd 99 &H § @
3ifepsT URgd fham T & Rifd 89 WeRdar ol
AT R WY PR 2§ AT §H FaY 37D
ATeRT ufcrerd drel fAeriEs iR A9 &4 A1eRdT
IRIera aTel fApraEs &1 Ja-icdid 3eadd ol |
H TR BT AR 45 2 RTAH HTYRY SIS & 28
(62.2%) STRGIAT3T BT AT & foh I8 ATERAT BT
g1 1 udr 8| ST&6fd 17 (37.7%) STRGIARI BT

UhR IR SIS H 24 (53.37%) STRGITAT BT
AT ® o S8 Arerar &1 aref uar 8 safd 21 (46.
61%) STRETAT3N T AT § foh S8 ATeq=aT o 3ref
8 Uar 2 | sifdmel favelvor & gRT I8 yeRid gar e
& 1fere areRdr daret Rtet # AN BT ATeRdT BT
77 31f § SHD IR F AP SHHRI § STafh fERR
7ol # werRar &9 8 o1 981 & AR Bl gD
SHHRI 1 AT SIS B Vel B ¢ |

IRl 03 : T ATIBT ARR BIAT ATYDI ATAHATHR T FIRD 941dT 27

®E. | T ATIBT AIER ST D! EANEL] % | feerh %
rcafrk 9 werad 99TaT @

1. 81 25 55.51% | 21 46.6%

2. BH] 15 33.39% | 16 35.5%

3 qdr T8l 05 11.11% | 08 17.7%

T 45 100% | 45 100%

AIT—BF & FIETT gRT

SR ARV HHIG 03 H a1 fAwraEs
BRI, T fSTTehT THI—oy HIERAT 3R HATT:
aftrs 9 9 8— GRIacl &3 H 25 (55.5%)
IaRerdRl A g # SR &, S&fs 15 (33.3%)
ICRQMRIT 4 AT # IR e dur 5 (11.1%)
SRETRI o IR fa—udr F&l | Safd fheri
fawrT e # 21 (46.6%) SRaTARI 7 & # IaR
f&ar| 16 (35.5%) IRardRl 7 8l # I fear
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3R 8(17.7%) STRETATS =1 UdT 8l # I« fear|
el & TROTH | ATH FAST S Fahdl © fdh 574
errEs! # ey HeRar § &7 R ¢ 98!
BT SATST gfrerd ARl &1 A © fh dmer g
I ATAMTR 1T 2 | e & ufr S9a 2
SRRl 1 I & H ARl Juy HIERdl & 3fa’
DI B fHaT B |
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aRvfl 04 : 3T AER & BT 19 3AMUD gzl Hl AT 8, =T 39 qU
9odl @l WY B8R IR YeId 27

DD | AT AU dzal I WA UgId & | der PINN

1. Bl 39 86.67%

2. BH 06 13.33%
T 45 100%

AIA—BTH & HA&TT §RT

AR HHATD 04 H HYUT RSTel 7 45 =reen
B forar a1 RraH 39 Aferail 7 ®ar fh S= AR
B9 BT BTICT el 8 3R 7 319+ g2l 3l T3 YaTa)

g | I AfeeT AIfRhdRoT & IR dadl SdT Tgal
IR FHRIHD BA B |

arefl 05 : T R1ET & dRYT AUs G Sfilad ¥ BIg dColrd AT 27

HHID SIS EACEEIE] qET yferera

1. gl 40 88.89%

2. EH| 05 11.11%
T 45 100%

AIT—BTH & FA&TT §RT

ARl Al 05 H HYUT 7ot | 45 =met
a1 foram ar R 40 (88.89%) AfEell = AT
I Riferd 89 | S Sitad § 98d 9ealrd AT
2| IRAR & 3ma il # SF@T ARTere ot o
<G ST Fhdl & 3R S8 A1 URaR H goui &l avE
RIER BT T I g3l 2 | Siafds R 05 (11,
11%) AR BT AT & 9D SId § BIg 98ed
TE AT |

QY & 9 feprdsi # g a8 & ued
98 Y| URVTH HIH AERIHS AT gV, I

H goul & BY A BT AT HTH B D &
eIkl

AR AT 819 ¥ d 379+ BT IR 31U+ g2t
BT ST BT B G TR o & | BB ATy 0+
I & faemerar # faerera afafy & gaw ff € qen
@B AR Ma # JgH & US W FIMT g8 2 |
FAMT BF & 918 S8 MU o I HeRAl &
TR BT 9T foham iR 1St 9 8o+ <1l T a3
21 . ). Rig 7 98 & a1 8 & R wa

T A 2 SIe AR ks 8k 99e | ode

fapragst # erRar e off agf Afzan arfds
MR 3R FH 2 | FART SUHAT Fa! ATt
gs N fawradsl § derar affe § ag o
qfEelig 31fdrh 9rmh SR giiRaiRe oy & arg=h
IR el off | it aaar a1 3 &g
AT ST dT ST 9T S+ 31eR oF | a7 FHToT

ST R D] BRIGTHT 4 gig BI I Ahell & |
fersepef

1eR AfgeTsil § agd doil I aRdd AR
g a8 eq & Y% o F H Avad g8 € 9% 98
AT &7 1, 3Mfefd &= 81 AT IIoT+d &4 87 |
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STet Afeany iftie AR € d8f dol i 3 Afer
HeTfITHOT Z3TT 2 |
R faerT gust afgar AmeRdar :1fdrd e

2 S faprargue & IR afgare Ren & arag 3
I BT AT g § B o o i & |

e gl

1.

orHl, T 3TR Herrel, S18, 1990, TedTd fRHTeTd
H ST BT Ui, SR 9IRA T Ui,

TREYR 3, 26 T 1 TS 60 |

2. UferfieRrg, o, SfSTA SRAl it ufect®d
86.6% SNGIARI &I AT ® fb AerR TSAFRG e SHaN A1, 2011 , U T,
B 9 S8 3109 UIRATR® ST # Il o A 39 |
2| 319 I8 FHIER YF! BT Ug Fhal & AR T+ 3
P . 3. I, IHAYRVL, ST 2003, U MR — (e
DI G GTIT I SIS Wbl © AT AU gl Bl o SR : R
UM 3R SFHT [EhR HRaAl, e bl o " 3 MR )
ATard B ¥ § | Towees|
. 4. TAE, 94T Sf, — B Sufdar — dEE |
88.89% STRGICI3T BT AT & o e & A9 2002 _ B e
ERT S9G Sifa # HTHT ST T 7, UTRaTRd A (ﬁe—c'rﬁ) — B
Frofer % S PG A 2 | - et o e 23
. . 5. BOd, ww, 1993— SR WY H Al
T el § ARl @ SITeddr 9¢ § 5 : . e
T Az # U8 T AhRIHS TRad= ArHiTd m YT wi:—iﬁf&iﬁqu —
f&d & ford Bl eI Y e ga € | a1 | s s
.mﬁ% a:—iw! iz?:;l ;jj;;i 6. Rr=1, &. €1, 1996, AERRAT 3R Wg e,
a;;_j N NN TSI, 31 8 T3 32 |
AfRATC SF[eT it ¥ U Wa Rew & wly 7. 0P - WRATY STTOTT, 2u011,_|r%|r%;q7u SN
AfE et &1 Radhdr BT el & 3R I&T ufagf~gdr gSgd AFQ, SRRFCRE 3T HHH SAIRer,
IR T I WER a1 & o) IRT F=a E | SR 7G|
e ——
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a1 Ud A9 ey : fegdl wiFue &1 e Himfore egaq

Jegel g8 Y4 3ISIT RIad

e ARII

T 3% GAfqVr § Efee FH g7 STl 8 i vae qraranvT § 8 wavel I8N &7 faerd 8IaT & | Tefd
TGV ] FTGC 5 AR SR N1 BT AFTGT & Gvg FTHI—HHI IR 7] AT31 4 Gl §% & 1979 BRI a1y a1 Jorercit 4

gREd 31 & | STeTqry GRde ¥ aT9HI g aul @ Fiavey 4 aild ¥ T77el a1 717 31 STeha SiIR TN 6@ Vel & | TaarT

# STeTary URac T | H1ge1ad U9 AT BINH] T SifeId TITGTT &, o771 a1 Ve Aecaqul BIRe & | a1 | FIdoii1d
wIIve Uv giddget HTd ST alel & TIR & Jguad (CO, NO, O, 3ilv urfdgeic #ev |fed) [Haberd & | ¥l Sia @ ford
o7 ga1R Gifteds o1 Sifd SI1aead & id Sl TbIY vz arg il Sifd A8cyqul & | argHavsel § SURed §7 SIare-

eTHYI ¥q EIBING iINF], GTICgele Hew, GleNagiaciar YRIHICH 1ggIdbTa SiIv areqelier wId1+as Jifiel &7 wares o7
GIAReT FH1G GSTT 8 574 TV 31131 HBIR P TR T ST~ 81 & |

PAICEI

T faeg & gfeq 89 arell Ja9 Sifee
IR GARATH Uidfae weaRl § 9 b © ol
UTeRferes SrerdT AHAR HROT 9§ wfed Bxlt 2| i
1 fodll A1 Q=1 Y srefegaren # we@yol INTEH
BT B | STRMETE I & I # dl I8 &R Y
HEYUl & FIfP T8l W T 71% J—9RT R I
IR W B | G Fdye Adel ST & w9 H
IR B & AGURTT fIavTel Y &R0 3’ 0 I8
9 dacl gell & Al dfed AT db DI T PR el
2| SRS & Yo &5 4 s & a7 waiid
& § Weol § AT Y8 a9 AN A e D
pfad B 8| e & fafe eRor @
JAT—THTRN fasTell &1 FRA1, Us &1 gl ufkri
% AL TNT I B, A9 H i, ST U
Uafad HRE € | Safd 3! vd Jargd 919 &
TR # g A9 HROT H 9 Uh 2| 39D
afaRed die & geil # YR @1 A s1frs arft

STl 2 | U8 US e SaerTefiet ueref 81 §
TR BT TN B JFRIGRT H AN < & |

Srferif3rd ud g g1 @ el I 7
S gel, Th, &Ul, AP YT, ST, axT
Ui @ Sia—og uWifad 8 8 dfcd omd
g R® ¥ argavsd H Udiad gl 8 forda
AT @RI g Sflad R gYME gedl © |
STRRIUS H A1 & T 15 BRI A 15 S
31T AIFRL & M T afid wu & &It <&t
2 | RIS faf= UeR & Siial & faaor der
ST &3 JHTfa BT 2 |

I ARG dedl @ STfaRad Tehx T8
AfeNAgs, Hgqe, HAScioM  JfedEs o
gsSibled, saie o o1 = #Am=men #
JrquAsd H e {6y Sd 8 | 99T 9 S
TE eelHoll Td [l F AR B o H g e
& fS IRy TJoTa gaai® (AQl) & w9 # elRia
far Sar g1 9Rd Ay o gEdie 17

1. Sfo 3regel d8Td, WET0 YIS, e, Hofofdovioneto, Ater, eravifa, feedl Teard |
2. sl Srgo v, |10 WTEATYd, e, HoRiofdoRionwTo, ER, wwte, feEd weard |
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gt ¥ Icafsfa ugreal (qw@l) &1 fqavor

H0H0 Scafsta ggret (a<a) a1 (% #)
1, P B3 3Maarss (CO,) 67
2. | Sfefar® (H,0) 25
3. HIEE AT Afaags (CO) 6
4. 3y faqad gared (@rfela, ™d) 1
Ald:— SIS, 2009

AR 2014 BT W8 IR NI & T=<Id ard
foar wrar o, S99 8 Ugu& (Pm2.5, Pm10, SO,
NO,, O,, NH,,CO @ Pb) dftaferd fd T & | 37 aeai
BT ATAT & SR WR a1 YOG GeAbids Dl iR
ERISISIES

I%a TR HISA & IR SO, NO,, CO
T AT A R BT GHIfAT B & | A UgHd
g # SR Ym0, WA, AT, GETT T2 arg
# SuRerd o Sifad ugmel | M gax aw
T 918 89T AT < drel T Si—h ¥R, Ta9+
g gmfat § Sfa I B 9 97 g1 9 &
T8, IR, 31fvaT 9 3rawre, i, 8if,
STd Td e & X1 B e Bl 9SS B |

f& e oRe offF uregee UUs ge
(2019) & AR 9RA H UGHUT & HRYT 23 ARI
NfF AT B 9 g8 © ol faed & e ) qer 4
HIY 37F & qAT FRYOT fawd § YguoT I FRA dredl
e T BT AT Th—ANTS B |

I B S

3. IR ¥ UIEROI USudl HI AET UG
ITIATS AT AT ¥ gfg BT B |

4. IS H SURYA W SI@dm @ 1

AR BT THRS Tedl BT FE0T PR |
5. dgAvSA H SURYT HUT Ud BIBREG I

AIFg TReY UR Ufdrel UHTd STl R81 © |

Jgg &7

feedl SMUe STREvs & 7y fRAe H
Rerd 2| WiMiferd gfe & soa@T favar 30™12' &
30°27' TN 3ferTe} AT 78°8° W 78°52' YAT SRR
& W 3,642 A fHHI0 &F H Bl B | TR el o
gaP! AT SaTs 1,550 Hex &1 I OR SUT g
AT STefarg arlt S & | 9kl 9 Srdar
T B YT AT § | TTIT & B SO A R
IIRBIEN, G ¥ SEUATT, SR H URST TTedTet qRiT
ufed # eI & | 99 2001 B TRV & AR
I & DI ol AT 6,18,931 TAT 3T
B 170 g Uiy & fBHio 2 | 5% & 4 fofmrguTd
1,077 T ARRAT &R 70.35 Ufcrerd 2 | fegdt Sue #

qATRT & UHTal & eI BT eI D]

& forg for=1 Seeal a1 wftaferd fasam mam 2—

1. NRE F wafae aafa 8 78 o Sifadw
Tq Jroifdd ao ff T B E |

2. argHved H gaif 3R g I ¥ 9 geH Hol @
AT I BT T |
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9 fapRIRgUs, 12 Il a7 1,868 TI1d © |
Jifpre vd Ny fafdc=r

T Y Fd oI vd fgedae sifest
TR MR 2 | UTafid 3ifhs 3rea= &3 & 20 U9

J TIM=T SIMERT T ITTART DRI Y KN U=

fafr & g1 wafd 5 M| 39 UBR §{A 1500
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HH: 2, 17, 16 T 40 Uferd Ry, a1, W vd 95
oA B | TS & TReIPRUT B eI AR
gfererd fafey o1 g2 far mar g |

fageiyor Ud r@eiiadA

I ST B fhdl e faey @ fawr @
ISR & fHTor Ud S Yoy &l fFeiRa awet
# HEYUl YNTE BT € | $9 HRY 99 SUS I
T Sifdrel @1 Agayel AT Bl & | g
SIS Ud a9 dgd &3 ©§ Hifh 39D @l
ArTiferd &3 (3,642 T fhHI0) & 88.29% WINT W
g9 9 g € R a9 T @ srtd 72%,
ST fPIT T 91 U=TIal & Q1 AT 23.90 9
4.10% &7 AfFAferd © | rferdT 01 < <11 &iaT @ T
3eTTT &F H @[l IAERY 321564 I fHHI0 7
Safs faeraErsi § 9 AfUd a9 SEER,
PITTR, TRETR G FISTAT § HA: 11.49, 12.45,
13.79 9 35.12 Uferd & STafe AV 4 fAmragus &
T 4 3 7 9fad 99 IR S © | 3597 fapragust
H I, STRIofieR, =T g efieleR Afdferd € |

darferaT 01 : fegdl wug ¥ fapraEvsar

g4l &1 faavor|
Hogo | faerawvs EERTSI

(0) | (% ¥)

1 JATITR 14,004 | 435
2 [EEHE 1,12,955] 35.12
3 STRIONER 16,095 | 5.01
4 SR 36,933 | 11.49
5 &TeTeR 22,944 | 7.14
6 Bl 20,733 | 6.45
7 TR 44,355 | 13.79
8 AYITT 13,506 | 4.20
9 PITTR 40,039 | 12.45
T 3,21,564 | 100.0

grd:— e AiRegsia uf3dT, 2022

AT H Held 28Rl g SeRN, YRaE ARl
® H=T ¥ ghg vd IR, 3y A &1 IR 4@
TgSeey URAGHR sTfe AFA HRBI FoIT
R, [eaged @ a1 Sl UTepfcs gl
W TRV &5 H B g8 et faarvr e arferan
g fear T 2 |

SURIG dlfeTd! W ¥ 8IAT © fh 3=
&3 # a9 2001 ¥ 2022 & T FA 766 TICIL &
R g9 fTer g3 2 foRm a1 gy arfoua &
167 & ST ot &7 BT oIV THIT 22% & | I 2009, 2002
g 2012 H A& a1 B & g © Sl HAA: 24.55,
15.01 @ 16.32 UfIed © | Sad aui § gt |
IATIROT &fe A 3Mf® YTl ST © S 24.55, 14.57
T 17.37 Ufed © | 39 @Y § 99 2015 U AT AT
99 & s a9 maRor e g9 $H (120) & e
AR @ HIS W TSI TSI 88 2 |

I &3 H IR B FaTferd gen 15
HRANT A 15 T AFaT AT 3T I BNl & 2 |
R Sad HeHl H ) it 9 7% UG 2 | 1 S
HEH! H e oIl g AT BT A7, dTfcepere Hex qor
IR oI GBI Bl ReTs faar T 2 |

IR dTferdl | 1T 8T 2 foh 3riie A8
¥ 9Ty IOTEIT YD 132.25 UTIT ST & Sil HegH
TR & 91 OTaTT BT AT Hal & RTaH Pm2.5 9
Pm10 HHYT: 93.9 T 124.91 AISHIUT UfT & Hl0 &
TAT 6 =T I Y ATAT 4.32, 26.01, 157 T 1.06
AIGHIT Ufd &1 Ho T | A3 Aer § Iaad a4l
USUD! B AHT H BHI TSl DI TS © 979 BROT a1
UG gAHiH (68.70) HEAH W HANGMS WR
(50—100) AT TATE |

9 TR e SUS | STeTi—aTeTT HE Al
H YU & Jocd eI I W BT § (6
3T ATE H UGEDT BT AIHT TSR ATAT H 31D T |
g 92 § 99T 89 & BRI 91T B TRt BH
B W UG BT AIST T I ¥ | gROTAREGSY a1
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diferar 02 : fesdl siae & g-raver &fa |

HOT0 T gl qAERT TS A FE
afa &
SEL o] BELT
(F0) (%o ) (o) (% )
1 2001 8 1.04 2 1.20
2 2002 115 15.01 24 14.37
3 2003 13 1.70 3 1.80
4 2004 21 2.74 5 2.99
5 2005 28 13.66 7 4.19
6 2006 50 6.53 14 8.38
7 2007 24 3.13 3 1.80
8 2008 30 3.92 6 3.59
9 2009 86 11.23 41 2455
10 2010 31 4,05 5 2.99
11 2011 37 4.83 5 2.99
12 2012 125 16.32 29 17.37
13 2013 7 0.91 1 0.60
14 2014 9 1.17 2 1.20
15 2015 1 0.13 0 0
16 2016 20 2.61 1 0.60
17 2017 20 2.61 1 0.60
18 2018 31 4.05 3 1.80
19 2019 29 3.79 4 2.39
20 2020 24 3.13 I 0.60
21 2021 31 4.05 7 419
22 2022 26 339 | 3 1.8
Al 766 = 167 =

ld— www.globalforestwatch.org
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fesst seue & geravr e
30
25
20
s
EIS A e T TAITANOT AT
&310— T 5 TETa90T &ff
5_
0 IIIIII||||||W]
— N L~ = M~ O
o O O O O N~ —~ —~ —~ 03
OO D O O O 0 O O
NN NN NN NN NN
Fig. 01

darfer®t 03 - aRyAvSd A ffaa gaser vd 6 &1 faaon|

H0T0 UGN rad =T Jmeet
(aTs®uT™ /99 #Hio) AT
v EES
1. Pm2.5 93.90 44.56 50.00
2. Pm10 124 91 77.17 124.00
3. SO, 4.32 3.25 3.00
4. NO, 26.01 6.34 25.00
5. (0} 15.70 14.52 39.00
6. CO 1.06 0.92 1.19
7. AQI 132.25 68.70 50.00

Ard— www.accuweather.com/en/in, 2022
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qIfersT 04 : Y AigAR A Aafdaal o fFEiAl &1 faavor|

ey /argasf 0-5 6-20 | 21-60 >60 AT
DR - 1 3 2 6
0%) | (16.67%) | (50%) | (33.33%) | (100%)
Sorsfed 149 32 22 161 364
(40.93%) | (18.79%) | (6.05%) | (44.23%) | (100%)
3T 5 15 28 190 238
(2.10%) | (6.30%) | (11.77%) | (79.83%) | (100%)
3feEt § o 5 12 25 167 209
(2.39%) | (5.75%) | (11.96%) | (79.90%) | (100%)
3rfIgT 9 3Iradrg - 23 14 113 150
(0%) | (15.33%) | (9.33%) | (75.34%) | (100%)
e 64 32 18 9 123
(52.03%) | (26.02%) | (14.63%) | (7.32%) | (100%)
<fdl & gasT 2 25 31 4 62
(3.23%) | (40.32%) | (50.00%) | (6.45%) | (100%)
T B FEHT 43 46 51 25 165
(26.06%) | (27.88%) | (30.91%) | (15.15%) | (100%)
RE 40 67 54 22 183
(21.86%) | (36.61%) | (29.51%) | (12.02%) | (100%)
ar 308 253 246 693 1500
(20.53%) | (16.87%) | (16.40%) | (46.20%) | (100%)

ATd:— FIeToT TR TR |

O GBI T S B |

qE1 Bl ERITA TR MRS BT BRG]
HIHT SITAT & ST a1 BT g B & | G0 BT JHTa
P TIRRefdd a1 d& & Wit 781 g d9few
AT 3N S IRl & ATI—WAT AT TR
R Al Y9Td ISdT & | ST 1 AT UTfqele Hex &
TR I 2 | Ifqeie Hex | T I, 3R iR
Bl & DA DI Gl d¢ Ol & dUT IS
samRe §g @ ff 9T 21 39e efaRad
HAIASTG Td /IS 0T S— USRI, Hig |
I, UeRIEC, g BT X, WY, IS, Al
iRt g1 At € |
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JURIGT dMMerehl # drY gyl |
I~ B9 dTel AT B 3faclib- I 1d 8idl & b
NI & H ABUI U4 AT H ABIgiCH, SR
UG IIREl § STl OINT T & <efoT ShHSl: 24, 16
14 yfererd eafdaat § < T4 € Safd @@, eifvar 9
Jrare, =T 9 €Al @ T A 11, 10, 8 T 4
gfererd @i # URetfard 8T € |
MY I & AR AfITAT H B aret I
& JAATHT W W BIAT § & Rg & (0—5 a¥) &
87 ufcrera Riggedl # diprsfew, FHIfT vd @@= &
AT BHIT: 52, 41 T 26 YfA9d dedl § 9 ST &
STafeh SR, 3iTF T Gfdl ST T A ST+ 2 4 3
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fcrerd S urd T € |

Jar @ (6—20 d¥) B T 70 Hfcrerd
fgadt # Sfq, wan, it ifFer 9 saare o
T ST 40, 29, 20 T 15 Tfererd Jarsit # 4w 74 |

T UPR SRMI, Sidblsied g i@l 3l
9 5 | 6 ufcrerd garett # urly T 7| Ui ot
(21—60 I¥) # Tl & INT UG DA oIl TR IR
T 56 Ufarerd afddal § Rars 1 TS 2 |

90

AT AR SAafdal A R &1 faazor

m0-5

m6-20

80
__70
B; 50
> 40 I I (——
20 — -
10 —HH 1
- ik

iﬁf@ﬁkﬁgﬁ

21-60
m >60

sl

Fig. 02

g Hafafed ¢ & g 98+ & Ar—AT
AT IRRIgS emar wedl ol 8 R BRo
JETILIT (>60 aY) ¥ AfHKT 31fed /T IR U S
2139 97 ¥ e, il § Se, 1T 9 s
SRY I 75 9Rerd | e ANl § UR T €
STEP TAR T TG T Si— FbIsicd, HIR qd
TR DI HARIT P 44, 33 T 15 Ul g
FfaeTal # T TE 2 |
e

9 T2 3RS BT HREET AT STl
2, I &3 B I ciF—arerrs | o arferes AT
TR ol & T g9 I a9 1fere yrfad 2 & |
T g9 & A= SR 8, dfes AHdg v
A YT © Sl IR @t TRl @1 gArghy |
IR < © | eI &5 § g1 &1 "geard ofig

Fg A PR AFYGA P AN dd eRil & © |
AR @1 37 TRl ¥ a1y @ Jorar H§ gRacdd
BT © | 1 €1 A1 STeraryg URaci I qrqH1 g g9
@ ey # 98lTd | IR &) el 961 © | 59
uRger # e = siffers 60 &R
Tfédere Hex & BRI A9 fafa=1 I97F 9 7= &
e 2 | 39 fory &4 39 wori | ey @ forg a=mfie
B AT B, SE—SITRedd] AR 6
fomToT, e—uaTTicrt @1 3e, Sivret # RifaR qe agt
T ST @ 1R DI 37 g9l T 9 o fovan
ST =R |

v

1. Bahuguna, V.K. & Upadhyaya, A., 2002, Forest
Fire in India : Policy Initative for Community
Participation, Internatinoal Forestry Reivew,
Vol. 4(2), pp. 122427.
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