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Abstract:

Climate change and global warming is one of the most extensively discussed topics in the late 20th and
early 21st century on our planet. Climate change refers to significant, long term changes in the global climate due
to an increase in the average atmospheric temperature. Increase in the average temperature of the troposphere is
called global warming The associated impacts of global warming and Climate change are sea level changes,
increase in average temperature of the earth, melting of ice caps, changing weather phenomenon, effect on
agricultural productivity, intensity of heat waves and drought conditions. Therefore an attempt is made here to
examine the causes and impacts of global warming and climate change on the surface of the earth. The paper is
mainly based on Secondary data and information sources. The information regarding climate change and global

warming are discussed mainly in reference to late 20" century to early 21 century Information.

Keywords: Climate Change, Global Warming, Future Prediction

Introduction:

Climate is defined by the Oxford Learner’s
Dictionary as the regular pattern of weather
condition of a particular place. These weather
conditions could be classified into mild, temperate,
warm and wet depending on season and/ or location.
Conclusive evidences however show a drift from the
normal pattern of weather condition to a rather
harmful and adverse trend as climate is how known
to have a negative effect on the environment and
invariably on the Ecosystem, both animate and
inanimate .Planet Earth is known to be surrounded
by an atmosphere composed primarily of Nitrogen
and Oxygen and is 149,600,000 Km from the Sun.
Gases known as GREENHOUSE GASES contribute
to the warming of the Earth’s atmosphere by
reflecting radiation from the Earth’s surface
(examples are Carbon dioxide, Ozone and Water
Vapor). The term which most appropriately
describes the aforementioned process is called
Greenhouse Effect, which is the warming of the
Earth’s surface as a result of atmospheric pollution
by gases. It is now feared that the warming effect
are being undesirably increased, causing climatic
changes and melting Polar Ice caps.

Objectives: The main objective of this paper is to
analyze the causes, impacts and future predication
of global warming and climate change.

Materials and Methods:

The present study is based on secondary
data and information source. The information

regarding climate change and global warming are
discussed mainly in reference to late 20th century to
early 21st century information. This information is
collected through research articles, books and
browsing the different websites related to
environmental programs on climate change.
Collected rough information are processed and
analyzed neatly by researchers to understand the
major contributors of global warming, its impacts
and endeavor to mitigate the problem of global
warming over the last century.

Causes of Climate Change

Cutting down forests:

Cutting down forests to create farms or
pastures, or for other reasons, causes emissions,
since trees, when they are cut, release the carbon
they have been storing. Each year approximately 12
million hectares of forest are destroyed. Since
forests absorb carbon dioxide, destroying them also
limits nature’s ability to keep emissions out of the
atmosphere. Deforestation, together with agriculture
and other land use changes, is responsible for
roughly a quarter of global greenhouse gas
emissions
Using transportation:

Most cars, trucks, ships, and planes run on
fossil fuels. That makes transportation a major
contributor of greenhouse gases, especially carbon-
dioxide emissions. Road vehicles account for the
largest part, due to the combustion of petroleum-
based products, like gasoline, in internal combustion
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engines. But emissions from ships and planes
continue to grow. Transport accounts for nearly one
quarter of global energy-related carbon-dioxide
emissions. And trends point to a significant increase
in energy use for transport over the coming years.
Consuming too much:

Your home and use of power, how you
move around, what you eat and how much you
throw away all contribute to greenhouse gas
emissions. So does the consumption of goods such
as clothing, electronics, and plastics. A large chunk
of global greenhouse gas emissions are linked to
private households. Our lifestyles have a profound
impact on our planet. The wealthiest bear the
greatest responsibility: the richest 1 percent of the
global population combined account for more
greenhouse gas emissions than the poorest 50 per
cent.

Impact of Global warming and climate change:-
Hotter temperatures: As greenhouse gas
concentrations rise, so does the global surface
temperature. The last decade, 2011-2020, is the
warmest on record. Since the 1980s, each decade
has been warmer than the previous one. Higher
temperatures increase heat-related illnesses and
make working outdoors more difficult. Wildfires
start more easily and spread more rapidly when
conditions are hotter. Temperatures in the Arctic
have warmed at least twice as fast as the global
average.

Increased drought: Climate change is changing
water availability, making it scarcer in more regions.
Global warming exacerbates water shortages in
already water-stressed regions and is leading to an
increased risk of agricultural droughts affecting
crops, and ecological droughts increasing the
vulnerability of ecosystems. Droughts can also stir
destructive sand and dust storms that can move
billions of tons of sand across continents. Deserts
are expanding, reducing land for growing food.
Many people now face the threat of not having
enough water on a regular basis.
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Loss of species: Climate change risks increase as
temperatures climb. Exacerbated by climate change,
the world is losing species at a rate 1,000 times
greater than at any other time in recorded human
history. One million species are at risk of becoming
extinct within the next few decades. Forest fires,
extreme weather, and invasive pests and diseases are
among many threats related to climate change.
Some species will be able to relocate and survive,
but others will not.

Poverty and displacement:  Climate change
increases the factors that put and keep people in
poverty. Floods may sweep away urban slums,
destroying homes and livelihoods. Heat can make it
difficult to work in outdoor jobs. Water scarcity may
affect crops. Over the past decade (2010-2019),
weather-related events displaced an estimated 23.1
million people on average each year, leaving many
more vulnerable to poverty. Most refugees come
from countries that are most vulnerable and least
ready to adapt to the impacts of climate change.
Result and Discussion:-

Predictions of future Global Climate:-Scientists
from around the world serve as part of the
Intergovernmental Panel on Climate Change
(IPCC). These scientists have found that from 1900-
2020, the world's surface air temperature increased
an average of 1.1° Celsius (nearly 2°F) due to
burning fossil fuels that releases carbon dioxide and
other greenhouse gases into the atmosphere. This
may not sound like much change, but this warming
is unprecedented in over 2000 years of records.
Even one degree can impact the planet in many
ways. Climate models predict that Earth's global
average temperature will rise an additional 4° C
(7.2° F) during the 21st Century if greenhouse gas
levels continue to rise at present levels. Without
swift action to reduce greenhouse gas emissions,
models project that holding global average
temperatures to within a 1.5-2.0°C (2.7-3.6°F)
increase may no longer be possible.

B ighest ©O, armounts
L B MO 1O DG COL, Grveasunte

Meoctiurm o, armounts

Projected Temperature Increase (7C)

1950 2000 2050 2100
Five Scenarios of Fossil Fuel Burning
B = rciier €00, GHTIOUIRTS, TT R (W WG oo s

N CCa, Jate In the 2168 Century

Mo Increane in OO, beginning n 2050

The amount of climate change by the end of the
century depends on decisions we make today. If we
reduce CO2 amounts to stop increasing after 2050,
global average temperature will increase from 1-
1.5°C, and this is considered a best case scenario

Saket Tekade, Suyog Kale

(blue line in graph). If we don’t reduce CO2 and the
amounts continue to increase, the worst case
scenario warming will be 4.5-5°C (red line in
graph).

IPCC Working Group I, 2021
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Predicted Impacts of Climate Change:

Climate change is predicted to impact
regions differently. For example, temperature

ISSN - 2347-7075

increases are expected to be greater on land than
over oceans and greater at high latitudes than in the
tropics and mid-latitudes

Climate average

similar

Clhimate extreme

Warming is already occurring in all areas of the
globe, but models of future temperatures show that
the changes will not be distributed equally. Polar
Regions and land areas are expected to see the
largest temperature changes.IPCCWorkingGroupl,
2021

Risks to Life on Land:

Changes in temperature, precipitation, and
seasonal timing will alter the geographic ranges of
many types of plants and animals. Since species can
only survive if they are in a habitat that suits their
needs, many species will face extinction if the
geographic range where they can survive shrinks. If

warming is kept to 2°C, 18% of insects, 16% of
plants, and 8% of vertebrate animals are projected to
lose over half of their geographic range. However, if
we can keep the amount of warming to 1.5°C, the
habitat loss to insects, plants, and vertebrates
decreases by about a half. On the other hand, the
range of some species, such as mosquitoes which
carry different types of diseases, may increase due
to climate warming. Warming surface temperatures
are also predicted to increase the frequency of heat
waves and droughts, which can affect crop
production, increase the risk of wildfires, and even
impact human health.

Climate change is causing many other aspects of
Earth to change, including the examples noted in
this graphic. Using models, scientists can project
how these aspects of Earth are likely to change in
the future as the climate continues to warm.
Credit: NOAA NCDC
Conclusion:-

Weather pattern changes in the tropics and
mid latitudes as an indicator of global, changes,
Changes in the atmospheric circulation, changing
Sea life are the indicators of Climate Changes
occurring due to effect of Plate tectonics, Solar
output, Orbital variations, Volcanism, Ocean
variability,Human influences which shows changes
in Glaciers, vegetation, ice cores, sea level change.
Temperature changes, more Greenhouse gases,
influences of aerosols, Solar variation are the causes
of Global warming which is expected to cause
changes in the overall distribution and intensity of
various natural events occurring in our environment,
To avoid or reduce the effects of Global warming on

Saket Tekade, Suyog Kale

energy sector, construction, insurance, tourism and
recreation industries various measures like water
conservation, water rationing, adaptive agricultural
practices including diversification, construction of
flood defenses, changes to medical care and
interventions to protect threatened species should be
applied.
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Abstract:

The dyeing properties of dye obtained from aqueous extract of eucalyptus leaves on wool and silk fabric
material is investigated and optimized in this research work. This aqueous or water extract obtained from leaves
of eucalyptus is used as natural dye material. Lab grade mordant such as FeSO,4, Alum and CuSO, were used for
dyeing. The absorbance of colour was measured on spectrophotometer. The different types of affecting factors
during dyeing process along with dye ability were thoroughly optimized by using percent of absorption.Some
factors such as conditions for dyeing, extraction medium extraction time, concentration of dye solution, duration
of dyeing along with method of mordanting are involved in this research work. The percent of absorbance value is
taken by optical density or absorbance, which was obtained during each above dyeing condition of eucalyptus
dye. The optimum value for dyeing condition is also based on concentration of eucalyptus dye and mordent
solutions. Therefore the condition which has more desired output with fewer requirements of concentration and
time will be optimum and suitable dyeing condition for this eucalyptus dye.

Keywords: Natural dye, eucalyptus tree leaves. Fabric material, mordents, optimization of dyeing Conditions

Introduction:

Natural dyes are colouring agents and used
in dyeing of textile substrate such as wool, cotton,
silk, leather, etc.These natural dyes can give wide
range of colour shades from different plant parts
such as leaves, flowers, fruits, bark roots, etc.
(Allen, R.in 1971) The interest in application of
these natural dyes is growing to a great extent
(Samanta, (A. K. & Agarwal, P.in 2009). Eco
friendly and non toxic characteristics of natural dye
shows significant application in various sectors to
promote environmental or natural awareness and to
avoid hazardous and unwanted effects of synthetic
dyes.Small scale manufacturer, dyers, exporters, etc.
are also dealing with eco friendly and better quality
of textile products that will increase the global or
Worldwide development in various natural dyeing
processes. (Vankar, P. S .in 2007, Bechtold, T.,
Samanta, A., Agarwal P. in 2009). Commercial or
large scale dyers and exporters are showing interest
in possible uses of natural dyeing (Glover B.&
Pierce J.in 1993).India is also producing large
amount of natural dye for textile (Vankar P.2007).
Large amount of textile material is globally
consumed and this demand is continuously
increasing yearly with high rate. And therefore the
need of suitable textile dyes increases to avoid
unwanted effects of unsafe synthetic dyes.
Eucalyptus tree can grow in Europe, US, Asia and
different reign of world. It is evergreen plant with

several species. Eucalyptus has yellowish colour dye
and this will be important natural source of dye. The
colour producing substance in eucalyptus is
polyphenol and tannin which is about 15%. (Ali &
Nisar,2007). Leaves of eucalyptus contain about
12% of tannin (gallic acid, ellagic acid) as major
components and flavonoids (quercetin, rutin ) as
mainor components. (Chapuis & Bernhard 2002,
Conde, & Garcia 1997).

Objective:

1) This research work focuses on dyeing of regular
used fabric material with natural eucalyptus dye.

2) The source which used in this given dyeing work
is easily and locally available for dyeing with leaves
of eucalyptus tree.

3) Research in natural dyeing process is important
and this Work may give additional help to the
further research in eucalyptus dyeing.

4) The suitable and convenient methods are
involved in this work for determination of optimum
condition during dyeing with eucalyptus dye
material.

5) The conditions given in this research work are
impotent for dyeing with other dye materials

Data and Methodology:

E.calmaldulensis that is eucalyptus fresh
leaves were collected from madhya Pradesh and
Maharashtra and dried under sunlight for 30 days.
Blender machine were used to crumble these dried
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leaves of eucalyptus. Then dye extraction was
performed and dried in air under room temperature.
Material which used in this dyeing condition were
Eucalyptus leaves, wool and silk fabric material,
mordant such as FeSO4, Alum, CuSO4, colorimeter
and spectrophotometer.

Conditions for dyeing:

This involve determination of the optimum
condition in terms of extraction medium ,extraction
time, dye concentration, duration of dying,
concentration of mordent and mordanting methods.

Percent of absorption =

ISSN - 2347-7075

The value of optical density is determined and used
for optimization or analysis of above conditions of
dyeing. The optical density value is taken with the
help of colorimeter and spectrophotometer (G1.124,
Spectro 002) .This optical density value is taken
before and after dyeing .The optical density value is
used to calculate the Percent of absorption. The
Percent of absorption were used to optimize above
condition of dyeing. To calculate percent of
absorption the formula of percent absorption is
given below. (Grover and Sharma in 2005)

LYz, 00
Y1

Y1 is optical density before dyeing
Y2 is optical density after dyeing

Extraction medium

The eucalyptus dye was extracted by using
acidic, alkaline and aqueous medium. 100 ml
solution of 1% hydrochloric acid in water is used as
acidic solution for extraction. 100 ml solution of 1%
Na,COs in water is used as alkaline or basic solution
for extraction and 100 ml clean water is used as
aqueous medium for extraction of this dye. To
determine optical density the 50 grams of wool
fabric and 50 grams of silk fabric material was
separately added to above 100 ml acidic , basics and
agueous medium. The optimum condition of dying
in terms of extraction medium is determined by
percent of absorption.

Extraction time:

The suitable medium is selected for the
extraction of eucalyptus dye from source. And
extraction time was taken as 35min., 45min. and 55
minutes. Then 100 grams of crumbled leaves of
eucalyptus with 1liter (1000ml) distilled water were
refluxed for I hr at 35min., 45min. and 55 minutes.
The known grams of wool and silk fabric material
were separately added for 100 ml solution which
was prepared under different extraction of time.
Then optical density was recorded for above
solutions and optimum condition of dying in terms
of extraction time is determined with the help of
percent of absorption.

Concentration of dye solution:

The dye solution of eucalyptus leaves then
filtered. This filtrate then evaporated and also dried.
The solution of dye with 2 grams, 4 grams and 6
grams of dye in 100ml aqueous medium was
prepared and optical density of each above dye
concentration is recorded to calculate percent of
absorption in terms of concentration of dye solution.
Duration of dyeing

The dye solution which suitable and
selected concentration was used for dying of 50
grams of wool fabric and 50 grams of silk fabric
material. The dyeing process of fabric was 40min.,

Dattaguru C. Patkar

50min. and 60min. The percent of absorption was
calculated by using optical density value, which was
obtained before and after dyeing. The optimum
condition of dyeing in terms of duration of dyeing is
determined by percent of absorption.

Method of mordanting:

Pre mordanting method, simultaneous
mordanting method and also post mordanting
method were used with different concentration of
mordent. The best mordanting method among these
three mordanting methods were optimized by using
optical density value and percent of absorption. In
this pre-mordanting method the selected mordent
solution and desired wool and silk fabric material
were separately transfer into the bath. This solution
was boiling up to 20 min. And then dyed with
eucalyptus dye solution. Simultaneous mordanting
method was meta mordanting method which
involves dyeing of fabric in presence of suitable
mordent. In this method the mordanting procedure
and dyeing of wool and then silk fabric material
were simultaneously performed in eucalyptus dye
bath. In this method the above mentioned fabric
material were separately immersed in dyeing bath
having mordent components and the extract of
eucalyptus dye at normal or room temperature. For
post mordanting method the desired fabric material
were immersed first in eucalyptus dye solution and
then mordanting procedure is performed on that
dyed fabric. All these three methods were performed
at 70 ° C and up to 60 minutes.

Result and Discussion:

During the optimization of extraction
medium for eucalyptus dye the acidic medium was
showing good values for percent of absorption than
aqueous medium. This value is given in table.1a and
fig.1b. However aqueous medium is selected for
extraction due to less economical value and small
difference between percent absorption values of
acidic medium and that aqueous medium. As per
table.2a and fig.2b, the Optimum extraction time

6



IJAAR

was found to be 45 min. for the extraction of this
eucalyptus dye from dried eucalyptus leaves through
aqueous medium. The Optimum concentration of
eucalyptus dye solution was 6 grams per 100 ml of
water and this reported in table.3a and fig.3b,.The
Optimized concentration of dye is suitable for both
wool and silk fabric material. As per data given in
table.4a and fig.4b, the 60 minutes duration is
optimized duration of dyeing of desired wool and
silk fabric with selected eucalyptus dye solution.
The optimum concentration of mordent is shown in
table.5a.The 8% mordent solution of alum, FeSO4
and CuSO4 mordents is selected for wool and silk
fabric material. With selected concentration of

Vol.4 No.43
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eucalyptus dye solution which is given in table.6a
and fig.6b the simultaneous mordanting method was
good method for dyeing of desired wool and silk
fabric material.Ferrous sulfate and alum mordents
are comparatively good mordents while performing
simultaneous mordanting method. Brownish yellow
colour shade is obtained on fabric material in
absence of mordent. Pale brown shade is obtained
on fabric material with alum mordent. Dark brown
shade is obtained on fabric material with FeSO4
mordent. Pale olive-green colour shad was obtained
on fabric material with CuSO4 mordent.

Extraction medium | Wool fabric Silk fabric
Aqgueous medium 21.54 21.41
Acidic medium 22.3 22.18
Basic medium 21.47 21.23
Tablel: A
50
45
40
35
30
25
20
12 m Silk fabric
g = Wool fabric
Aqueous mediuml Acidic medium I Basic medium I
Fig.1B
Extraction time | Wool fabric | Silk fabric
35minutes 23.46 23.14
45minutes 25.51 25.39
55minutes 25.67 25.48
Table2: A
60
50
40 -
30 - m Silk fabric
20 - = Wool fabric
10 -
0 T T T T 1

35minutes 45minutes 55minutes
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Fig.2: B
Concentration of|Wool fabric  [Silk fabric
dye in water
2¢/100ml 15.43 15.1
4g/100ml 17.37 17.18
69/100ml 18.26 18.14
Table3: A
40
30
20 m Silk fabric
10 ® Wool fabric
0
29/100ml  4g/100ml  6g/100ml
Fig.3: B
Duration of dyeing |Wool fabric |Silk fabric
40 minutes 30.14 29.08
50 minutes 31.77 30.64
60 minutes 31.3 31.18
Table 4: A
70
60
50
40 = Silk fabric
30 .
= Wool fabric
20
10
O T T T
dyeing 40 minutes 50 minutes 60 minutes
Fig.4:B
Mordemt Concentration offWwool Silk
mordent in water |fabric fabric
Alum 4% 12.15 12.08
8% 13.21 13.17
12% 13.84 13.74
FesO4 4% 14.38 13.95
8% 15.47 15.21
12% 15.58 15.49
Cus0O4 4% 11.74 11.69
8% 12.37 11.87
12% 12.51 12.47
Table5: A
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Concentration Mordanting Wool Silk
of mordent method fabric fabric
8% Alum Pre mordanting 12.15 12.08
Simultaneous 13.21 13.17
mordanting
Post mordanting 13..84 13.74
8% FeSO4 Pre mordanting 14.38 13.95
Simultaneous 15.47 15.21
mordanting
Post mordanting 15.58 15.49
8% CuSO4 Pre mordanting 11.74 11.69
Simultaneous 12.37 11.87
mordanting
Post mordanting 12.51 12.47
Table6: A
16
14 - _ = Mordanting method
12 - ]
10 - |
8] | m Wool fabric
6 - |
4 |
2 4 pr—
0 - — Silk fabric
8% Alum 8% FeSO4 8% CuSO4
Fig.6: B
Conclusion: 5. Grover & sharma, dyeing of silk with natural
The eucalyptus dye with dye concentration dyes article in interntional dyer (Nov.2005)
6 grams per 100 ml was suitable for dyeing clean 6. Vankar, P. S, Han dbook on natural dyes for
fabric material of wool and silk .The eucalyptus dye industrial applications, National Institute of
can be extracted through acidic and aqueous Industrial Research, ISBN 81-89579-01-0.
medium with 45 minutes extraction time. This will (2007).
give good yield of dye component from eucalyptus 7. Ali, S. ; Nisar, N. & Hussein, T. Dyeing
leaves. The 8% solution of FeSO4 mordent was properties of natural dyes extracted from
good mordent solution during dyeing with eucalyptus The Journal of The Textile Institute,
eucalyptus dye. The simultaneous mordanting ISSN 1754-2340 ,98(6)559-562 (2007).
method and about 60 min duration of dyeing process 8. Samanta, A. K. & Agarwal, P., Application of
was good for dyeing with this eco friendly natural dyes on textiles. Indian Journal of Fibre
eucalyptus dye. & Textile Research, ISSN 0971-0426
References: ,34(4),384-399,(2009),
1. R. Allenn Colour chemistry, Nelson, ISBN 01- 9. Bechtold, T. & Mussak, R. Handbook of natural
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2. Glover,B.& Pierce,J. Are natural colorants good
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Abstract:

This article tells that climate change is the most unhealthy disease of today's environment, which is
increasing so rapidly like a disease like cancer, that one day it will make the world hollow. Ice rocks are melting,
sea level is rising, incidents like earthquakes and floods are happening rapidly. We are making excessive use of
resources like technology. Due to which the carbon emissions from these are increasing. All types of natural
resources are very essential for us. We are using natural resources with increasing needs but we are also depleting
the natural resources. It is not possible to live without natural resources, all the natural resources like water, oil,
coal, natural gas, metals, stones, Sand, air and soil are all natural resources. Climate change is having a profound
impact on these natural resources. Degradation of natural resources is increasing rapidly due to rising
temperatures and environmental pollution. The reasons behind climate change and natural resource degradation
are increasing population, coal production, consumer habits, industrialization, leakage of poisonous gases etc.,
and the condition has reached such a level that the rivers are on the verge of drying up. Multi-storey buildings are
being built by cutting trees on agricultural land, and the land is being continuously polluted by using chemical
fertilizers and pesticides to increase the yield in the fields. If governments do not get serious on climate change,
humans will not be able to get pure food to eat, pure water to drink and pure environment to live. Then what will
we leave for the future, polluted environment or clean environment?

Keywords: Earthquake, Technology, Degradation, Temperature, Environment, Industrialization, Government.

Introduction:

The problem of climate change is nothing
but the problem of searching for happiness in the
wrong area. The whole world is searching for
happiness with the help of technology. This is called
climate change. It is also possible that by taking
some technical measures, more carbon will be
removed from the atmosphere. There is dioxide, it
can be used, but even if this problem is solved, then
some other big crisis will come to the living beings,
because the main crisis is not climate change, the
main crisis is the new uses being made of natural
resources. It is being tampered with, this is the
reason for climate change and we have been giving
harm to nature. Climate change is continuously
increasing and taking serious forms. Climate change
is having a profound impact on biodiversity. The
level of potable water is falling, the land is being
continuously polluted by using chemical fertilizers
and pesticides to increase the yield in the fields,
which will have a huge impact on the yield. In
today's time, the impact of climate change is

becoming very visible. If we talk about five years
ago and today, many changes have taken place.
Glaciers are melting rapidly, deforestation is
increasing rapidly due to which the amount of
oxygen in the environment is decreasing and carbon
dioxide is increasing, which is affecting the living
organisms. In today's changing environment,
agriculture is becoming completely affected by
climate. If we talk about climate change then we
talk about hot climate Periods of extreme high
temperatures are likely to become more frequent in
the future and will represent a major challenge to
agriculture and its dependent industries. Heat waves
can cause heat stress in both animals and plants and
have negative impacts on food production.
Excessive periods of high temperatures are
particularly detrimental to crop production. Critical
stages of plant development such as seed
germination, flowering, and plant growth are
disrupted when plants are exposed to heat stress.
This can lead to reduced productivity and
reproductive capacity, and it can also have negative
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effects on the plant's immune system, affecting the
plant species and the physiological, anatomical, and
morphological characteristics of the plant. If we talk
about intensity of rainfall, it will also be responsible
for climate change. Due to climate change, the
impact of rainfall on agriculture is being seen.
Untimely rainfall and excessive rainfall have a deep
impact on the yield of crops and after harvest, it has
a deep impact till the harvest of crops, such as
rainfall from June to July. Due to global warming, it
has started happening in the months of November to
December as well, due to which disaster like flood
occurs which causes huge loss of crops. The reason
for unseasonal rain is deforestation, soil erosion,
high temperature etc. is causing climate change. If
we talk about of Water Due to climate change,
glaciers are melting rapidly and may cover more
part of the earth in a short term, which will have a
negative impact on agriculture in the coastal areas.
They may even drown and millions of people will
be affected.Severe storms (especially cyclones) will
cause greater damage to infrastructure.Livelihood
and the density of salt water will increase more
storm waves will change in days and A part from
the monsoon rains, the amount of unseasonal rains
will have a greater impact on the production of food
and agricultural products due to which there will be
huge losses on crops due to land degradation, land
slides,etc. As a result of which a lot of work will be
generated and the results will be negative.
Objectives of the study:

1. To reduce the factors that promotes climate
change.

2. To Know the impacts of climate change and
prevent degradation of natural resources.

3. To Understanding climate change and its Impact
on the natural environment and generations.

Data and Methodology:

The data is take place from primary and
secondary data source the primary data, both
guantitative and qualitative data collected by
surveys, semi-structured interviews, focus group
discussions, book and website.The primary data
sources were:Farmers, community leaders, and
private sector. In this study it has been assessed that
the increasing level of greenhouse gases is evidence
of climate change. Due to the increase of these gases
the average temperature of the earth is increasing. A
recent UNEP report estimates that the use of coal in
power generation will have to be phased out by
2030. The share of gas needs needs to be reduced to
17 per cent by 2030 and to zero by 2040, but given
the current situation and climate change, Looking at
this, studies indicate that this is impossible. The
IPCC 2023 report found climate change caused by
burning fossil fuels has caused global warming by
1.1 degrees Celsius, leading to more extreme
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weather events, but the IPCC said in the report that
efforts to reduce greenhouse gas emissions and
mitigate human-caused climate change have been
made. There are many social steps to adapt, and they
are available now. In this method, climate change
will have a deep impact on the lives of poor people
who are completely dependent on natural resources.

Result and discussion:

This study has been done to bring an
understanding and awareness about climate change
among the people, in which the facts of rapid
depletion of natural resources and decline in
sustainable  development and polluting the
environment by excessive use of energy have been
identified. Climate change is affecting people from
every aspect. The study was not limited to
permanent climate change and destruction of natural
resources. It is indicating the coming "End of the
Earth" for the human race, due to which
Deforestation is taking place, similarly sand cutting
and burning of charcoal have proved to be a major
cause of climate change. The findings showed that
natural resources are being used up faster than
before and the climate is changing more than before.
Along with decline in crop yield, seasonal changes
like increase in premature rainfall etc. are having
negative impacts. The respondents talked about
environmental degradation, uncontrolled pollution,
high levels of water at some places and drought at
others.

Conclusion:

The role of plastic combustion is greater in
climate change.The findings showed that plastic
pollution is having a negative impact on climate
change. At the time we are burning plastic, we do
not think about how much harm its burning will
cause to the environment. Combustion of plastic
will produce toxic gases like carbon monoxide,
carbon dioxide, hydrogen cyanide etc. These gases
will have a negative impact on biodiversity, which
will increase the rapid change in weather. Due to
climate change, the natural balance is deteriorating
which will prove fatal in the future. The crisis is
increasing due to climate change. The poor
population of rural areas who are living on the basis
of natural resources are being seriously affected by
climate change. The impact of climate change is
having an impact on wild animals, trees and plants,
agriculture, which are causing non-renewable
resources like coal, natural gas, water, trees and
plants etc., which are depleting rapidly due to which
natural resource degradation is increasing day by
day. Due to excessive industrialization, poisonous
gases are being spread in the atmosphere, which is
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layer depletion and the entire

biodiversity is being affected and the pattern of time
has changed.
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Abstract:

Women are more connected to their finances and dependent on opportunities to participate in the
economy. 2011 census data show a large disparity in labor force participation between urban and rural women;
because urban women constitute only half of the workforce as rural women. Existing literature shows how
women's work empowers them, but comparative research on the differences between urban and rural women's
empowerment is still limited. From this point of view, with the assumption that women's economic power
depends on participation, this study tries to compare the economic power of women in rural and urban areas of
India by focusing on various aspects of cooperative work. This study is entirely based on secondary data collected
from Census of India 2011 and Periodic Labor Force Survey (PLFS) 2019-20. Women's Economic Development
Index (EEI) is measured by commonly used methods such as women's participation, information on women's job
share, women's cooperation through educational attainment, marriage, women's job share and women's
employment. Findings show that rural women are more likely to participate in the workforce across all options.
The overall analysis reflected in the EEI proves that rural women have more economic power than urban women.

Keywords: Economic empowerment - Job profile - Standardized technology - Unemployment - Urban and rural

women - Women's participation.

Introduction:

Work is one of the sources of income that
provides personal motivation. Regardless of gender,
having a paid job is the first step to empowerment.
This means that financial support comes from
participation in paid work. Especially when women
work for money, they gain more power by having
the power to make decisions for themselves [1, 2]
and contribute to their families [3, 4]. For women,
employment is the main source of their support [5]
and financial independence is important for overall
health [6, 7, and 8]. Women who are financially
independent and contribute to the family benefit
more from their rights and power and have more
self-confidence [9,10,11,12,13]. They can earn more
money than women who are not financially stable.
Energy efficiency [14]. Research has shown that
women's participation in work outside the home
helps improve their decision-making power and
better manage resources [15]. Another study by Van
den Broeck &amp; Maertens in 2017 found that
women's participation in non-agricultural work
increases their income and therefore their level of

happiness [16]. Working conditions also support
health, well-being [17, 18] and standard of living
[19]. Many famous researchers such as Murdock
(1949), D'Andrade (1966), Boserup (1970), Ember
and Ember (1971) have established a relationship
between work participation and change in society
[20, 21, 22, 23]. . According to Datta and Sinha
(1997), women's participation in agriculture leads to
higher status [24]. Likewise, D'Andrade stated in
1966 that participation in the economy makes
women more powerful and able to control the work
at home [21]. Based on related studies, this study
found that women's economic empowerment
depends on employee participation.

However, history has proven that in
patriarchal societies, women's participation in
business life is lower than men, which causes
women to rely on their fathers or brothers before
marriage and on their hushands after marriage.
Unfortunately, India is no exception. In the context
of inequality, the healthcare system in the area that
Smith mentioned in 1977 asks “who gets what,
where and how?” focuses on the question. Social
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welfare analysis focuses on inequitable distribution
among various groups of people. Analysis of gender
differences in this context is included in [24]. They
talk about gender inequality in the country; only
25.51% of women participate in the labour market,
more than twice as much as men, i.e. 53.26%. As
with gender inequality, gender inequality in India
also presents a similar picture. Large disparities in
labour force participation between rural and urban
women were also observed. Across the country,
30.03% of women in rural areas are in business life.
With urban women taking part in business life, this
figure drops to 15.44%; that is, about half of women
in rural areas. Urbanization is often associated with
greater independence of women and the disruption
of patriarchal power relations and values [25].
Arguing against this, Bhagat said in 2017 that Indian
cities have failed to achieve the goal of gender
equality because patriarchal culture still plays an
important role in relations between cities [26].
While women around the world are joining the
debate on their right to equal pay, India needs to
follow suit in terms of women's participation in the
labour market. The differential incidence of working
women in urban and rural India is also an area that
policy makers need to address [ 27 ].

Data shows how women's work empowers
them, but studies compare the difference between
urban and rural women's empowerment, there is
little. However, some recent PLFS studies have
shown that urban women's unemployment rates are
higher than those of rural women. In other words,
while rural women's employment is higher, the
difference between wurban and rural women's
employment is large. From this perspective, this
study aims to compare the participation levels of
urban women in India with rural women based on
their  education, training and  experience.
Additionally, a section on women's participation in
different professions has been added to provide a
better understanding of the work they do. In
addition, in order to determine the financial support
of rural and urban women, five basic points were
taken into account, such as women's participation,
the literacy-based participation of the female
mother, the woman's work indicating her level of
education, and the woman's marriage status. Job
Therefore, this study is divided into seven sections,
each of which provides the proportion of rural and
urban women workers in the country and state. In
the first part, women's participation in the workforce
is analyzed. The second refers to women's
participation in terms of literacy, that is, the
percentage of women with financial knowledge

ISSN - 2347-7075

relative to the total number of knowledgeable
women. The third chapter is devoted to examining
women's participation in education. The fourth
section assesses the impact of marital status by
measuring the ratio of working married women to
total married women in rural and urban India. In the
fifth chapter, an attempt is made to find the jobs
shared by women in various professions. Chapter 6
explains the overall economic empowerment of
rural and urban women. Chapter 7 analyses the
current situation of women's work in urban and rural
areas together. The last section ends with a summary
of the research.

Database and Methodology:

This study is quantitative in nature and
based on secondary data. All relevant data were
taken from different sources of 2011 Census of
India [28]. Based on the collected data, relevant
statistical methods were applied to the empirical
results. Women's Labour Force Participation Rate
(WPR) is measured by the formula used in the 2011
Census - WPR = Total Working
WomenTotalWomen x 100
Like WPR, other jobs, such as jobs for Literate
women, account for 10% of the women's labour
force participation rate constitutes. Ratio of total
number of literate women, women's participation by
education level, employment rate of married women
relative to total married mothers, and women's job
share by job type are also included in the above
model. Besides this, Women's Economic
Empowerment Index (EEI) is also measured with
the help of the above mentioned. The EEI is a score
composed of five subscales. To calculate the index,
the generally accepted formula is used here:

Index Xd=Xd—Xmin/Xmax—Xmin
Where,
Xd is the observed value of the variable
Xmax is the maximum value of the variable
Xmin is the minimum value of the variable

It indicates lower levels of economic
support. First, use the formula to calculate the
values of each variable. In the second step, the EEI
of urban and rural women is calculated by adding all
index values and dividing by the number of
variables. In addition to the census data, Periodic
Labour Statistics (PLFS) database [29] was used to
find out the current status of women's job share from
July 2019 to June 2020. According to the data,
LFPR and UR are calculated by the following
formula adopted in PLFS 2019-20:
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LFPR= Number of employed women + Number of unemployed women x100
Total women
UR= Number of unemployed women x 100

Number of employed women + No. Women unemployed

Result and Discussion:
Rural and wurban women's labor force
participation in India:

In an international comparison of urban
women's labour force participation in 38 countries
by Collyer and Lang Lois, India ranks fourth at the
bottom; Rates are much higher in developed
countries such as the United States, Western
European countries and Japan [30]. According to the
Press Trust of India (PTI), the WPR of women in
urban India is lower and needs to be improved [27].
The study also reveals a large gap in labour force
participation between rural and urban women in
India. In rural India, women's share of the workforce
is twice that of urban women (Figures 1 and 2).
Reddy achieved a similar result in 1979; i.e., in all
regions of India except Punjab, the employment rate
of rural women was higher and the difference
between states the gap among rural women is
greater than that of urban women. . She believes that
the reason for the difference between the activities
of women in urban and rural areas is the difference
in working styles, the difference in the needs of the
job and the

difference in income. Participating in the market is
one of the first methods of gaining power. Sinha
found in 1971 that the opportunity for higher wages
in the city was an important factor in women's
participation in the urban minority. He said higher
wages for men working in most urban jobs would
reduce the financial burden on women workers.
Census data from this study show that rural women
are more motivated than urban women; this means
that rural women in India have higher participation
than urban women. While the participation rate of
women in rural areas across the country is 30.03
percent, this rate is only 15.44 percent in urban
areas, which is approximately half of that in remote
regions. Except Delhi and Chandigarh, all states and
union territories recorded the same results as the
country; that is, the labour force participation of
women in urban areas was lower than that of women
in the regions. However, the level of women's
labour force participation varies in each state.
Besides the above national cooperatives, there are
18 rural and urban states/Union Territories in their
respective categories.
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Spatial view of women’s engagement in the
workforce based on literacy status:

According to Das and Pathak (2012),
literacy is an effective tool for empowerment [32]
and Tripathy and Raha in 2019 considered that
literacy is the parameter that reflects women
empowerment precisely [33]. A person’s literacy
helps to learn new skills and acquire knowledge
quickly, which increases the chance of getting a job.
It means there is a positive relationship between
literacy status and employment opportunities. Thus,
literate women with employment make them more
empowered. Chandna et al. in 1980 found that the
literacy rate of the urban population is significantly
high compared to the rural population in the
developing country [34]. In addition to this, it is also
found that the literacy rate of urban females is much
higher than their rural counterparts. Generally, for
urban women it is easy to engage in any workforce
as the literacy rate is higher among them than in the
rural. However, in India the scenario is quite
different. There was a sharp decline in the work
participation rate of urban women during the
transition from illiteracy to literacy from 1901 to
1961 [30]. At present, there is no change in the
situation. As per the 2011 census database of India,
at the national level for urban the share of literate
women workforce out of total literate women was
only 15.76%, which is very less compared to its
rural counterpart i.e. 26.04%. In Punjab and three
UTs i.e. Chandigarh, Delhi and Andaman &
Nicobar Island, the percentage share of literate
women work participation was higher in urban areas
than rural areas. Except for these, in all the
states/UTs proportion of literate women engaged in
the workforce was greater in rural areas than its
urban counterpart. At the national level and in most
states/UTs the proportion of literate rural women is
more involved in different economic activities than
the urban. Even in Delhi, only 11.78% of urban
literate women are in the workforce, which is less
than the national level.

From figure, the regional disparity is sparkling in
that in Western and Northern India literate urban
women work participation is low compared to
Southern and North-Eastern parts. This is because
most of the patriarchal societies in the North and
North-West purdah (veil) system are still practised
which perpetuates women’s dependency and curtails
their freedom [35]. Among the states, literate
women’s work share varies from 9.10 to 56.80% for
the rural (Fig. 3); and for urban it was 9.12 to
36.60% (Fig.). The maximum work participation of
literate women in the rural area has been recorded in
Nagaland followed by Himachal Pradesh and
Mizoram. More than half of rural literate women are
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engaged in economic activities in all three states.
Manipur is at the top of the list for urban, followed
by Mizoram, Nagaland and Sikkim. On the other
side lowest work share in rural has been found in
Delhi followed by Punjab and Chandigarh. In urban
minimum work share by literate women has been
recorded in Jharkhand along with Bihar, Rajasthan
and Gujarat. From another angle of view, the gap
between rural and urban women work share based
on literacy status was 10.28% at the national level.
Himachal Pradesh and Nagaland have positioned in
the upper part of the list of literate women work
participation for both the rural and urban as the
schooling revolution has raised the literacy status in
general and women in particular in Himachal
Pradesh [36], however the gap has been recorded
highest in these states i.e. 29.22% and 27.43%
respectively. Chhattisgarh, Maharashtra, Rajasthan
and Uttarakhand are the states where the gap is more
than double the national average. In Daman & Diu,
Goa and Jammu & Kashmir the gap was very low.
On the other side, in some states, a negative gap has
been recorded where a higher proportion of literate
women are engaged in the workforce in urban
compared to their rural counterparts. Andaman &
Nicobar Island, Punjab, Delhi and Chandigarh have
fallen in this category. Because of higher
mechanization in agriculture and limited growth of
the non-agricultural sector in Punjab, it is difficult to
get employment, especially for rural women
[37, 38]. In Delhi, the opportunity is higher for
urban women as there are many IT sectors, start-
ups, and private sectors where they can find a job
based on their education and skills.

Educational level-wise women work share in
India:

Neoclassical theory predicts that increases
in women's education will often lead to increases in
women's labour force participation. Higher
education makes people more productive and
therefore increases their earning capacity, giving
them greater motivation to join the workforce and
replace leisure or household chores with work [39].
This means that learning outcomes have a positive
impact on work engagement. Compared to other
BRIC or OECD countries, education and income in
India are negatively correlated with women's labour
force participation [31]. The high educational
requirements for jobs outside the home prevent the
employment of most uneducated women [40]. From
this perspective, this section covers the share of
women in employment through education in rural
and urban areas. The results show a positive
relationship between employment and educational
attainment in both rural and urban areas across
India. In other words, as the level of education
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increases, the division of labour also increases.
Similar results were obtained in many states of the
country. The reason for the gender gap in urban and
rural areas appears to be differences in work
patterns, differences in job demands and income
differences [40]. According to the 2011 census,
women in rural India with less than a college or
secondary education are nearly twice as likely to
participate in the labour market as urban women. In
all states in the country, as well as in rural areas, the
percentage of female employees attending both
levels of education is higher. In other words, no
state in India has such a high proportion of women
workers with higher and secondary education in
urban areas. Among rural areas, Nagaland recorded
the highest number of women working in both
education and higher education. Mizoram has the
highest labour force participation rate among urban
women in the following matrix categories:
However, Manipur is at the intermediate level. Not
only in these states but in most states of North East
India, the participation of women receiving these
technical trainings is higher in rural and urban areas
than in other parts of the country. On the other hand,
in the country's capital, Delhi, most jobs in rural and
low-income cities are below 10 percent. Viewed
from another perspective, there is a huge difference
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between the participation of urban and rural women
in Himachal Pradesh at 34.21% and 36.07%
respectively. In many states in the south and west of
India, inequality in education levels is greater than
in other parts of the country. The high
unemployment rate among educated women in
urban and rural areas also suggests that many
women would like to work if suitable jobs are
available [40]. The proportion of graduated women
of rural India is more engaged in the workforce than
the graduated urban women (Table 1). As per the
2011 census, 33.92% of graduated rural women
have been recorded as employed at the national
level, whereas it was only 28.62% in urban. Only
six states/UTs namely Punjab, Chandigarh, Delhi,
Arunachal Pradesh, Dadra & Nagar Haveli, Kerala,
and Puducherry had a higher proportion of
graduated urban women are involved in economic
activities as compared to their rural counterparts.
However, in the rest of the states/UTs the scenario is
the opposite. In Mizoram, the majority of graduated
women from rural and urban are engaged in the
workforce, i.e. 71.65% and 64.25%. All the north-
eastern states have recorded higher women
workforce of this educational level. However, in
Delhi the

e ——— e g e e e e e e
Literate but below matrse’  Matric/secondary Technical diploma or  Graduate and Technical degree
secondary but below graduate  certaficate not equal  above otherthan  or diploma equal

1o degree techmcal degree 1o degroe or post-
graduate degree
Rural Urban Rural Urban Rural Urban Rural Urban Rural Urban

india 24.12 1164 26.64 13.08 39.16 39.50 3392 28.52 4216 45.19

Jamumu & Kashour 14.%9 9.10 2259 1497 34.24 23.00 3722 33.18 46.28 4555

Himachal Pradesh 47.06 1285 54.15 1808 52.70 40.73 57.16 36.52 57.71 44.16

Punjab 11.38 830 14.38 1185 28.53 313 2657 7.1 3445 4225

Chandigarh .22 B.06 15.07 11.77 5333 39.19 3255 3547 41.67 4746

Uttarskhand LIR 70 3435 933 29.90 28.69 3735 2374 40.94 37.75

Haryana 7.24 6.97 21.60 9.54 28.17 34.86 2832 27.21 3293 39.81

Deliu 6.44 499 8.57 725 26.34 41.38 2250 2754 37.86 46.86

Rajasthan 3Lm 792 30.99 810 4450 41.00 41.53 23.37 4764 36.94

Uttar Pradesh 12.56 824 17.30 1039 26,79 3485 2795 20.43 38.01 384l

Bihar 12.17 649 20.31 10.54 30.86 2381 29.83 21.70 37.67 3832

Stkkim 4329 16.40 50.68 34.85 50.72 68.20 57.15 53.50 61.27 69.97

Anunachal Pradesh 2899 14.75 3428 2868 5536 S3.10 5149 52.30 6l.02 6249

Nagaland 55.41 2281 54.24 31.47 65,68 55.28 6246 s2.02 75.45 63.73

Manipur 3730 27.27 47.46 31791 51.57 55.95 S8.11 54.39 55.25 56.05

Mizoram 19.62 3262 49.00 35.51 7011 61.75 71.65 64.25 6821 7247

Trpura 5.4 1443 23.158 1507 40,06 34.21 3454 3231 4o S0.9%8

Mcghalaya 37.07 18.52 40.50 26.30 55.99 59.16 61.51 55.36 67.64 68.46

Assam 20.24 9.97 29.77 1627 49.00 47.86 4189 35.52 4928 56.16

West Bengal 16.30 1269 16.48 1246 48.01 43.50 30.74 26.08 51.78 49.73

Jharkhand 24.60) 6.06 3328 806 45.91 3285 4342 2013 5235 41.80

Odisha 274 9.62 20.88 11.07 42.70 40.68 2828 25.12 38.64 459

Chhattisgarh 4107 13.21 38.70 10.80 787 31.05 51.96 28.64 4548 4189

Madhya Pradesh 28.74 11.04 30.21 1111 7.0 L7 40.0% 25.84 3797 3770

Gujarat 27.77 9.0 29.89 9.11 52.01 47.04 29.51 20.51 4440 0.4

Daman & D 15.66 14.03 13.86 13.17 35.20 40.37 27.65 25.15 30.68 5039

Dudra & Nagar Haveli 22.00 1247 28.68 1335 4416 A8.49 2466 2514 929 50.77

Maharashir 4104 1257 39.05 1428 329 3724 3795 3487 48.05 Si.14

Andhra Pradesh 32.10 1341 30.50 13.60 30.80 3162 33.57 29.85 36.09 3983

Kamataka 260 15.66 3373 IR0S 47.79 4834 36.99 34.82 4113 50.82

Goa 19.43 14.73 23.93 2109 kLR L) 38.85 47.07 45.30 64.17 6l1.15

Laks<hadweep 10834 .02 20.23 18.92 7474 68.12 6038 39.66 S8.70 65.02

Kerala 19.79 1330 19.34 1520 370 37.78 3244 3385 46.97 51.30

Tarmi Nadu 1.2 18.64 32.24 16.80 37.96 I8.E0 37.59 3454 3898 478

Puducherry 18.29 11.54 15.71 1217 3174 40.74 2838 33x2 37.18 7.4

Andaman & Nicobar 15.68 1081 21.43 20.49 64.97 56.14 4 40.01 73.83 6111

Isdunds

Source: Census of Inda 2011
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proportion of graduated working women in
urban is only 27.54%. It has been noticed that
women from rural areas are more involved in
economic activities until graduation. When it comes
to the technical and postgraduate levels, urban
women access more working opportunities than
their rural counterparts. Because of that, in the field
of technical diplomas and technical degrees or
postgraduate urban women’s work share is higher at
the national level and in most states. The high
unemployment rate among educated women in
urban and rural areas also shows that many women
are willing to work if suitable jobs are available
[40]. The labour force participation rate of female
graduates in rural India is higher than that of female
graduates in urban areas (Table 1). According to the
2011 census, the rate of female graduates working in
rural areas across the country is 33.92%, while the
rate of female graduates working in urban areas is
only 28.62%. Only six states/Union Territories like
Punjab, Chandigarh, Delhi, Arunachal Pradesh,
Dadra and Nagar Haveli, Kerala and Puducherry
have women graduates in the urban economy. But in
other states/Union Territories the opposite is true. In
Mizoram, the majority of rural and urban female
graduates have joined the workforce at 71.65% and
64.25% respectively. The number of women in the
workforce at this level of education is higher than
any other state in the Northeast. However, in Delhi,
the proportion of female graduates in the city is only
27.54%. It has noticed that urban women have more
employment opportunities than rural women in
terms of education and higher education. Therefore,
in the country and in most states, urban women have
a higher participation rate in graduate school,
technical education or higher education.
Conclusion:

In today's world of globalization and
liberalization, economic empowerment is the most
important basis of freedom. Economic freedom
allows people to enjoy their rights and play an
important role in domestic and non-familial
decisions that are indispensable for living in respect
and dignity. Financial independence can be achieved
through a successful career. Unfortunately, even
after seven decades of independence, women's
participation in society remains low in India.
Particularly urban women's participation in the
workforce is not satisfactory. It is worrying that
although urban women have more job opportunities
and higher wages than rural women, their
participation in the workforce remains low. Literate
women also faced similar situations. Although
literacy enables women to enter the labour market,
urban literate women have a small share in the
economy in many states/Union Territories of the
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country. On the other hand, the participation of
literate women in rural areas in many fields of work
earns those higher wages than urban women.
Similar views emerge in analyzes of women's
participation in education. With the exception of
educated/professionals, female labour force
participation rates at various levels of education are
lower in urban areas than in rural areas in many
states/territories. In this context, countries should
focus on the employment of literate women in urban
areas, even though they face employment
discrimination or restrictions in many areas due to
gender. In such a situation, the government should
take action to distribute jobs according to education
and skills, not gender. Most of the time, even if they
are educated, they remain unemployed because no
suitable job can be found. It's not about their
preferences or choices; It's about the discrimination
and inequality they often face in the workplace.
From this perspective, the central government needs
to enact national policies and laws that will ensure
good jobs for women and promote them widely.
Non-governmental organizations such as NGOs can
represent women's rights in the workplace and raise
awareness about empowerment. In a patriarchal
society, domestic violence against women and the
silencing of their voices are frequently featured in
the media. In order to get out of this situation, it is
necessary to remain independent, to speak out
against the violence that happens to you, and to be
able to manage your own life even after
divorce/separation. The study revealed that while
the participation of rural women was satisfactory in
most states/Union Territories, the participation of
urban women was lower. In addition, another
characteristic found in this study is the percentage of
women working in rural areas, which is associated
with high and medium employment for urban
working women. Finally, all the statistics are
available in EEI and prove that rural women have
more financial power than urban women. This
means that rural women are more independent, able
to make their own decisions and have more self-
confidence. All calculations are based on 2011
Census data taken nearly ten years ago. Due to the
current situation in the world, especially in India, it
is not yet possible to collect ground data for the
census planned to be held in 2021. Therefore, this
study is limited to 2011 census data. To strengthen
data recovery, the Periodic Labour Force Survey
(PLFS) 2019-20 repository published by the
Ministry of Statistics and Employment of India has
been used here. Monitoring only LFPR, WPR and
UR. However, the most important thing is that there
is no difference between the two periods in the data
on women's labour force participation in urban and
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rural India. Due to limited data, the future vision of
the study is to analyze the current situation
compared to the past with the next census.
Similarly, women in urban areas are not expected to
participate more than women in rural areas because
urban areas are more affected than rural areas during

the

COVID period.19 the pandemic and

unemployment are also more severe among women
working in cities.
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Abstract:

Wind energy is energy derived from the air. Air is a renewable energy source. Windmills are used to
generate wind energy, which converts the kinetic energy in the air into mechanical energy. Wind energy is
renewable and easily available. This energy is very safe and economical. Wind energy does not cause air or water
pollution. Besides, wind energy is inexhaustible and cheap. Since ancient times, wind energy has been used to
pump water, grind grain, or irrigate gardens. But since the availability of cheap fossil fuels, the use of wind
energy has declined significantly. The current focus is on how to make the most of wind energy in windy areas of
the earth. Power generation can be profitable in this area. Suitable windmills have been created for that. These
mills can generate electricity at a low cost. The energy produced by it is not constant, so the speed of the wind
changes and sometimes even slows down. Besides, because the price of mineral oil is very low, it is very difficult
and expensive to use wind energy. For these reasons, wind energy is not particularly exploited. But since fossil
fuels will run out after some time, wind energy will be used a lot in the future.

Keywords: renewable energy source; cheap energy; pollution-free; very safe; low-cost construction

Introduction:

Wind energy development is seen on a
large scale in some western countries. Germany, the
United States of America, Spain, India, Denmark,
China, etc. are producing electricity from wind
energy. In India, wind power stations have been set
up in the states of Tamil Nadu, Gujarat,
Maharashtra, Karnataka, Rajasthan, Madhya
Pradesh, Kerala, West Bengal, etc. In India, in 1985,
a wind power station was set up on a commercial
basis at Mandvi in Gujarat. It is the first wind power
station in Asia. It accounts for 1.6% of India's total
energy generation. India ranks fourth in the world in
wind power generation after Germany, the United
States of America, and Spain. According to
information released in 2011, the top 10 wind
energy producing countries in the world have a
combined capacity of 2,38,351 MW. This is so
much, and this capacity is constantly increasing.
There are currently 339 wind power plants in India.
Out of them, 44 projects are in Maharashtra. India's
wind power generation capacity is 49,130 MW.
Maharashtra has 5,439 MW. So much energy is
generated. Also, about 393 MW of private wind
energy projects have been implemented. The first
wind power project in the state has been set up at
Jamsande in Sindhudurg district. 1.5 MW in
Vijaydurg, Sindhudurg district, in 1994. The first

wind farm of this capacity was set up in the state.
There are many centres of wind power generation in
Satara district, and there are 500 MW on the
Vankuswade plateau in this district. The Chalke
Wadi wind power project has been developed and is
the largest project in Asia.

Objects:

1. Harnessing wind from land or sea and
generating electricity.

2. Providing electricity without burning any fuel
or polluting the air.

3. Strive to fully meet the future electricity needs
of the state.

4. To take initiatives for the development of
reserve power generation which will be of value
to the company.

5. Diversification in the field of energy generation
using solar, wind, wind, hydropower etc.
sources.

6. Minimizing carbon  emissions  through
responsible use of fossil fuels.

7. To be committed to generation of fair price
electricity by controlling the cost of power
generation and maintaining our performance
and efficiency consistently.

8. Judiciously expand your industry in a way that

will benefit all the stakeholders of the company.
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9. Adapting to always be successful in economic
cycles and dynamic energy markets.

10. Endeavor to raise the quality of life of the locals
working in the area of operation near the power
generation station.

Research Methodology: The article is written by

adopting theoretical method. As it is impossible to

read and write many reference books in a short time,
only electronic sources have been used to write the
information in this article.

Literature review: There are many books on the

subject to write this article on Wind energy is a sure

thing in the future. but it is not possible to find it in

a short time. Therefore, the researcher has used the

website itself.

History:

e Wind energy was used thousands of years ago
in Egypt. S. BC It was done in 2,800, while in
Iran, etc. It was done in 600. By the end of the
nineteenth century, windmills were being used
to generate electricity. Today, wind energy is
being used all over the world to generate
electricity with the help of modern wind
turbines. The wind speed must be at least 16
kilometres per hour for power generation. It has
to be. Also, there has to be continuity in the
flow of wind. As the wind speed increases, the
power generation capacity increases.

e The Codex of King Hammurabi (reigned 1750—
1792 BC) already mentions windmills for
generating mechanical energy. Wind-powered
pumps provided water for livestock and steam
engines in arid regions such as the Australian
outback.

e InJuly 1887, the first windmill used to generate
electric power was built in Scotland by
Professor James Blythe of Anderson College,
Glasgow. Thus becoming the first house in the
world to supply electricity through wind power.
In 1887-1888, Charles F. Brush had built a large
engineered machine in Cleveland, Ohio. It was
operational from 1886 to 1900.

e In the 20th century, small wind stations suitable
for farms or residences were developed. The
1973 oil crisis spurred investigations in
Denmark and the United States into large-scale
utility-scale wind generators that could be
connected to the electric power grid for remote
use. Today, wind-powered generators range
from small stations for battery charging at
isolated residences to nearly gigawatt-sized
offshore wind farms powering the national
electric grid.

What is wind energy?

The kinetic energy of wind on the surface is
called wind energy. Wind energy is a form of solar
energy because sunlight heats air at different
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surfaces. Solar radiation heats every part of the
Earth's surface—sand, water, rocks, and different
types of soil—but not at the same rate or speed.
Different layers absorb, retain, reflect, and release
heat, and nights are generally cooler. As a result, the
temperature rises and cools at various layers above
the Earth's surface. Hot air rises and lowers the
pressure of the atmosphere near the Earth's surface,
which causes cooler air to replace it. The movement
of this air as it cools is called wind. That is, due to
the movement of air, wind is generated, which is
kinetic energy. When the object is set in motion, due
to proper technology, the kinetic energy of the wind
can be converted into another form of energy, which
is mechanical power.

Importance of Wind Energy:

Humans have been using wind as a source
of energy for centuries to convert it into energy.
Before building large windmills, scientists and
engineers experimented with building small
windmills and making energy-generating machines
based on them. In the three to four years since 1960,
the attention given to wind as a practical and
alternative energy source has decreased slightly.
This is because other energy sources are more easily
available. At that time, energy generated using
mineral oil was cheaper than wind energy.

Due to the lack of consistency in such
research efforts, they always stumbled. In the 1970s,
few people realised that oil reserves are finite and
will never be replenished. Also, their production
will not run continuously, but there will be
obstacles. In the 1970s, few people realised that oil
reserves are finite and will never be replenished.
Also, their production will not run continuously, but
there will be obstacles. And nuclear energy sources
that we thought were reliable and cheap are not so.
The ever-increasing need for energy, rising fuel
prices, depleting underground fuel reserves, and
dependence on foreign energy sources all made it
imperative to find alternative sources of energy.
Therefore, the industrialised nations of the world
have once again decided to implement wind energy
as an alternative energy source on a large scale.
Today, countries that have to rely on other countries
for energy have made wind energy an important
source of energy to meet their needs to some extent.
In order to understand why wind energy is
becoming so important, we must first look at the
advantages and disadvantages of the energy source.
1. Aclean energy variant:

There is no air pollution anywhere when using
wind energy. Acid fumes from chemical industries
mixed with air and rain, improper drainage of water
in cavities created by extracting minerals from
mines, toxic substances, pollution in nature, or
similar reasons such as thousands of acres of barren,
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desolate, and barren land, etc. do not happen at all
when using wind energy. Also, the systems that
convert this form of energy never harm the
environment, which is beneficial to humans. Some
forms of energy production produce carbon dioxide
gas. Windmill technology is one of the few
technological options available to reduce this
pollutant generation. This renewable wind energy
certainly helps to tackle the two problems of
increasing global temperatures in the Earth's
atmosphere and acid rain.

2. A renewable energy type:

Wind energy is easily harvested and
inexhaustible. On the other hand, mineral oil
reserves are limited. Even if man discovers new
deposits of underground oil and starts using that oil,
it is of no use. Because the consumption of oil is
increasing around the world much faster than
before. This limited and high-quality energy source
of oil is bound to run out at some point in the future
as the demand and hunger for oil in industrialised
nations and developing nations continue to grow
unabated. We can easily predict the future. So one
solution to overcome this energy problem is to use
wind energy. As energy is emitted from the sun, this
source of wind energy will remain renewable.

3. The supply of wind energy is free.

Wind is free, abundant, and readily available.
The main thing is that there is no bottleneck in the
supply of this renewable energy. As some nations
and industries have control over energy sources like
mineral oil, natural gas, or nuclear fuels like
uranium, no one has control over wind energy
sources. As the demand for oil energy continues to
increase and the price of petroleum increases, the
use of wind energy will become a consideration.

4. There is no danger in embracing wind
energy.

Wind energy harvesting systems are very
safe to use. Due to the invention of electronic
devices such as sophisticated microprocessors, the
operation of the wind power plant is becoming fully
automated.

The centre can be easily run by a very small staff.
Setting up the centre and then maintaining it can
also be done safely. Such is not the case with
thermal and nuclear reactors. Windmills developed
in recent times are designed in such a way that they
can be easily erected even in the public places of the
village. There is no danger in doing so. The fallout
at that time was minimal or often non-existent.

5. Wind power plants do not require extensive

space.

Compared to other power plants, wind
power plants require very little space. It is easy to
set up such centres where conditions are favourable.
Such sites are hilltops, flat plains, forests, or deserts,
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and even in shallow waters near shores, wind power
stations can be constructed. If windmills are erected
in agricultural areas, they do not disturb agriculture.
Farming can be done right up to the base of the
windmill tower.

6. Wind power plants can be set up instantly.

Just as a crop can be harvested on a large
scale by farming, a crop of wind can be harvested on
a large scale for energy. Therefore, if many small
wind power stations are built together, he does not
mind using the term ‘wind farm'. Because small
windmills or generators are small, they can be set up
quickly in groups. A lot of flexibility can be kept in
mind while planning them. Even before the plan is
completed, the first windmills to be erected begin to
generate economic returns on the capital invested by
generating this energy. If the demand for electricity
increases over time, the construction of more wind
power stations can be included in the scheme
immediately. Such wind power stations can be set
up scattered all over the country, or they can be set
up in clusters.

7.  Minimum maintenance:

The machines of wind power plants are
very simple in design, which makes them easy to
operate, but they require less maintenance than other
power plants.

8. Cost-effective Wind Energy:

As inflation increases the cost of fuel and
alternative energy, the cost of wind will never
increase, because wind is free. This raw material
does not fetch any money at all. This saves you
money and fuel. So wind power generation is
always cheaper. The cost of running a wind power
plant in a world where strong winds blow constantly
is always lower than that of a plant that runs on oil
or nuclear power. The cost of conventional power
generation is constantly increasing. On the other
hand, the cost of generating electricity from wind is
decreasing rapidly. The increasing reliability of
windmills or wind generators indicates that wind
energy will be used as an alternative energy source
in more and more areas in the future.

Constraints in wind power generation:

Although wind power generation is very favourable,

it should be noted that it has the following

limitations:

1. Expensive systems and variable factors in
use:

Since wind power systems are expensive, they
should be built where there is a lot of wind. Such
abundant wind sites are sometimes located in very
remote places. Getting there can be very difficult.
And sometimes high-voltage power lines do not
pass near such places. So how do you transport the
electricity generated by the wind immediately? The
question arises. Electricity consumption often
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increases during certain periods and decreases
during other periods. It is necessary to produce
electricity according to the fluctuating cycle of
demand. But since the force of the wind changes
anytime and in any way, it does not necessarily
depend on the time when electricity is needed from
wind power. Hence, this stumbling power
generation is not viable. Therefore, where there is
no constant demand for electricity or where there is
another permanent alternative source of electricity,
wind energy can be supplied. Storing electricity is a
very expensive and difficult task. Therefore, wind
energy should be used in parallel with other energy
sources, or where other energy than electricity can
be stored, wind energy can be used together.
However, if wind power generation is done along
with hydropower generation, there is a lot of
convenience. With the help of wind energy, water
can be raised and stored there. Electricity can be
generated from this water when needed. Instead of
storing energy in the form of water in such layers,
sometimes air can also be stored in that form by
compressing and locking it in a small space.

2. Windmills disturb the area.

a) Electromagnetic Interference:

Wireless waves used for radio, television,
messaging, etc. are disturbed by large windmills.
These waves are therefore scattered. The blades of
the windmills rotating in a vertical circle obstruct
and disrupt the view of the television. Therefore, the
image appears on the screen in a distorted form. But
this happens only in the vicinity of windmills. As
one moves away from windmills, this interference
with radio waves becomes less and less. But
wireless waves in the Very High Frequency (VHF)
band are affected over several kilometres. Even
when the blades of the windmill are not rotating,
many ghost images appear on the screen one after
the other, affecting the television scene. Therefore,
the windmill should be erected at a maximum
distance from the television broadcasting station.
Also, don't place windmills in the path of
microwave waves. Such measures can reduce this
problem.

b) Noise pollution:

Noise pollution is a very serious problem in
many developed countries. There has been a lot of
public opinion against the noise generated by the
motion of windmills as noise pollution. Wind
energy generation produces two types of noise. The
first sound is due to mechanical motion. These
noises can be reduced by covering the moving parts
of windmills and electric generators that make noise
and using suitable gear wheels inside. The second
sound was a distinctive 'swish' sound as the blades
of the windmill moved through the air. This sound is
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also of varying pitch due to the constant movement
of the baby.
¢) Nature Complex:

Many conservation groups and
organisations fear that the windmills will change the
migratory routes of the birds. But according to
statistical analysis, it is now proven that the fear of
windmills is felt by birds flying low above the
ground, and that too by very few birds.

d) Aesthetics:

It is true that since the towers of the
windmills are tall and the size of the related
machinery is huge, the landscape is obstructed. In a
way, this should be understood as ‘landscape
pollution'. (Developed nations are more sensitive in
this regard, while the grand view of windmills is
considered a sign of danger in developing nations.)
In addition, windmills can interfere with low-
altitude aircraft navigation, the transmission of radar
waves, and other satellite communications.

Although there are some limitations, the
benefits of using this wind energy outweigh the
limitations. This is the biggest source of wind
energy in the future, and it will be in the interest of
mankind to use non-conventional energy sources
rather than conventional energy sources. In this
regard, wind energy is of unique importance. The
use of wind energy is the need of the hour.
Conclusion

Electricity is being generated through wind
energy across the country thanks to the National
Wind Energy Institute. While conducting extensive
research in this field, the institute is also providing
various types of guidance. Various pieces of
equipment in this field are also certified by the
institute itself. And if the growing environmental
problems are to be curbed, there is no alternative but
to use clean sources of energy. Renewable and non-
conventional energy sources can be used effectively.
But we need technology for that. Although this
technology has been developed through research,
there are many misconceptions about it. By doing
away with it and through science based on strong
will, we can build an ideal. This ideal is not only
inspiring but can also be enlightening. In the field of
wind energy, not only in India but also in Asia, the
organisation that dominates is the National Wind
Energy Institute. This organisation, located in
Chennai, has been successful in creating a large
network of wind energy in the country. In some
places in the country, wind energy is being farmed.
The organisation is conducting in-depth research on
wind energy while promoting and disseminating it
scientifically. It will have a major impact on the
energy potential of the country.
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Abstract:

These data confirm that hazardous solid waste, if not suitably managed, might cause adverse health
effects on populations living near the sites where they are dumped or processed. The contamination of different
environmental matrices, including food, water, soil and air, represents a health risk for these populations.Waste is
part of the agenda of the European Environment and Health Process and included among the topics of the Sixth
Ministerial Conference on Environment and Health. Disposal and management of hazardous waste are worldwide
challenges. In this study, the sources and components of solid waste were identified; type and the quantity of solid
waste disposed, methods of solid waste disposal and impact of improper waste management on health were
highlighted. The result shows that excreta and other liquid and solid waste from households and the community,

are a serious health hazard and lead to the spread of infectious diseases

Keywords: Hazardous Waste; Solid Waste; Industrial Waste; Inventorization

Introduction:
The term “hazardous” waste is variously
applied in different countries, loosely defining non-
household waste that includes hazardous chemicals.
In our search literature, we included the terms
“hazardous”, “toxic”, “industrial” waste, excluding
the papers about municipal landfills, which have no
records of hazardous materials, incinerators, e-waste
and radioactive waste disposals. The present review
does not consider occupational studies.
Waste, and in particular hazardous waste, is one of
the priority areas for the Member States of the
World Health Organization (WHO) Regional Office
for Europe and was in the agenda of the Sixth
Ministerial Conference on Environment and
HealthHazardous waste is a waste that either poses a
threat to human life, health or the environment in
sufficient quantities and concentrations when it is
inappropriately stored, transported, treated or
disposed off. The effect of hazardous waste depends
on its size, composition, physical, chemical or
biological characteristics.Hazardous Waste Impact
on Human Health Inadequate storage, handling,
processing, treatment and disposal of hazardous
waste may affect human health and the environment
by releasing contaminants into groundwater, soil,
and atmosphere. The population may be adversely
affected if toxic waste is absorbed through
contaminated water supplies and polluted air and
soil pollution can migrate or be transported through
infiltration and may eventually enter the human food
chain either directly or indirectly by agriculture.

Exposure to hazardous waste can cause a number of
health issues, including: skin irritation, impairment
and disease, breathing problems, cancer, hormonal
disruption, disruption of the nervous system, liver
damage, mental retardation, weight loss, etc.,
depending on the type of waste to which it is
exposed. Lead: This affects the central nervous
system of humans. It is a toxin caused by ingestion
and is mildly annoying. Common air pollutant due
to substandard fuel used in the automobile industry,
which is now eliminated by the use of unleaded-
petrol; and the atmosphere near to industrial
facilities where steps are not taken. When exposed
to heat or flame, it is flammable in the form of dust.
Lead may cause irreversible behavioral changes in
young children, babies, and pregnant women,
neurological damage and other problems. Exposure
at significant levels can cause mental retardation,
coma, seizures, and death. Cadmium: Inhalation and
other pathways are toxic to humans. It can be joined
to the food chain by absorption, intraperitoneal,
subcutaneous, intramuscular  or  intravenous
pathways. Excess exposure can increase the risk of
lung cancer. Chromium: It occurs in two ways, i.e.
chromium trivalent and hexavalent. Hexavalent
chromium at higher doses is the cause of digestive
tract cancer, cutaneous and nasal mucosal ulcers,
and dermatitis. It is a carcinogen. Arsenic
contamination in water can also cause damage to the
liver and nervous system, vascular diseases, and
skin cancer. Mercury: White liquid mercury used in
thermometers contains strong neurotoxin that can
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trigger severely brain damage and moderate tremor

in the fetus and emotional disturbance in adults.

Obijectives of the study:

Present studies have some following objectives

1. To know the types of solid waste in the country

2. To trace the percentage of solid waste
generation in the country.

3. To find out the role of municipal committee in
waste management in the country

Source of data collection and Methodology:

Present study is based on the secondary sources of

data which have been collected from different

Vol.4 No.43
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sources such as municipal committee, research
journals and different concern research related the
work. After collection of information data are
represent with effective diagrams and flow charts.
Type Of Solid Waste:

Depending on their source the solid waste may of
different type such as

Residential waste

Industrial

Institutional

Construction and demolition

Municipal services

arwbdPE

Door to door collection

Community Bins

Community bin collection (performed for specific time interval) requires

manual and multiple handling of waste to dump into transportation

Transfer Station Disposal sites
Disposal sites
Figure 1:- Flow chart illustrating collection of solid waste

The practices related to urban solid waste
management from the point of generation before
final disposal can be divided into the six functional
components.

Generation of waste

Storage of waste

Collection of waste

Transportation of waste

Process of segregation

Disposal of waste

oML E
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Modern integrated waste disposal is thus
the need for time, whereas sustainability needs to be
incorporated into all materials, taking into account
the material supply and demand. It's unavoidable
that waste is tool now and it's the duty of people if
people use it. As is obvious from past experience, if
people really find the Planet as "our home" it is not
convenient, but not difficult.
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Prevention

Reuse

|

Recyeling

l

Recovery

Disposal

Figure 2:- Block Diagram illustrating solid waste management

The waste management hierarchy witnessed changes Sustainable use of Resources and management of
in the recent decade and currently recycling and solid waste is clearly depicted in Figure 2
recovery is focused more than the landfilling.

2 FOOD & GARDEN WASTE
(ArG)
W PAPER (27%)
INERT (15%)
S TEXTILES (6%)
®GLASS & CERAMICS (5%)
B PLASTIC / RUBBER (4%)

S METAL (3%)

Figure 3:- Composition of Municipal solid waste in India

Both the figures mentioned above, i.e. Figure 3 and 4 depicts the composition of the municipal solid waste in
India and typical Indian state(s) respectively.

Disposal of solid wastes:
» Composting: It is done by vermin composting of any type of biodegradable wastes such as hotel refuge,
biodegradable portion from residence and commercial market, vegetable waste, leaf litter, etc. Size of each
vermin composting rack is 6.21 m X 1.56 m X 0.62 m made up of steel. It requires two month.
« Land Filling:-Waste is stored on the top of the hill in almost bout five acres area. All inorganic material is used
for the land filling and dumping. and potentially risky.
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®FOOD & GARDEN WASTE

(47%)
®mPAPER (18%)
INERT (17%)

m TEXTILES (4%)
® GLASS & CERAMICS (3%)
® PLASTIC / RUBBER (9%)

"METAL (2%)

Figure 4:- Composition of Municipal solid waste in a typical Indian state

Suggestions:

* The statistics gathered indicate that the overall
proportion of refuse induced by food and vegetable
scraps, the percentage of the reuse caused by food
and vegetable scraps, the second highest was paper
and the third highest was inert material. There was a
higher proportion of disposable carry bags, where
glass, ceramics and metals were nearly equal to one
another.

* Since there is a manual separation plate type of
solid waste at the dumping site in villages, it is the
most effective way to obtain the recovery and reuse
of materials such as metal, plastic, glass and rubber
etc. Framework should be based on rules on
environmental protection (reduction, recycling,
reuse, and recovery).

* Annual report of addition of the strategies for
collection of solid waste shall have to be formulated.
* Provision of litter bins at public places shall be
made and there will compulsory segregation at all
the sources. Community knowledge, political
commitment and civic participation are key to the
effective application of the regulatory regulations
and to an comprehensive approach to efficient
disposal of solid urban waste.

e There should be sufficient health and safety
provisions for workers at all stages of waste
handling.

+ As the dump site is several kilometers away and
smaller trucks are wused for solid waste
transportation, it would be ideal to set up recycling
plant and save on transportation expenses
Conclusion:

Despite the numerous emerging techniques
that arise for solid waste management, landfilling is
still the most prevalent approach in the northeastern
area of lllinois. Creation and closure of landfills
may present potential groundwater threat due to
leachate intake, and air quality due to released
gases. Although proper care and monitoring is
sustained for a relatively long period of time (30
years), this may result in a danger to public health.
Such administration, if inaccurate, is inefficient

Dr. Pinki Yadav
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Abstract:

The current study, conducted in Amravati's Pedhi River, District Amravati, aimed to investigate the
qualitative and quantitative analysis of zooplankton and phytoplankton. The study spanned three months, from
January to February and March of 2023.During the study, 12 zooplankton species and 10 phytoplankton species
were identified. Among the zooplankton species, four belonged to protozoa, four to rotifers, and four to crustacea.
As for phytoplankton, four species were classified under Bacillariophyceae, four under Chlorophyceae, and two
under Myxophyceae. Monthly fluctuations in the abundance of zooplankton and phytoplankton were observed in
the study. The highest counts for both zooplankton and phytoplankton were recorded in March, surpassing the

counts observed in January and February.

Keywords: Analysis, Qualitative, Quantative, Pedhi, Amravati

Introduction:

Limnology is the specialized field that
delves into the study of inland freshwater bodies,
with a particular focus on lakes, ponds, and rivers.
This comprehensive investigation encompasses the
biological, physical, chemical, and hydrological
aspects of these water bodies. Plankton, a vital
component of aquatic ecosystems, comprises
microscopic organisms suspended in water. This
category includes small plants known as
phytoplanktons, small animals referred to as
zooplanktons and bacteria. Planktons are ubiquitous,
occurring in both natural water bodies and artificial
impoundments such as ponds, tanks, reservoirs, and
irrigation channels.

Numerous researchers have undertaken
qualitative and quantitative analyses of zooplankton
in various regions of Maharashtra. Joshi P (2011)
analyzed the zooplanktons of Pedhi River in
Buldhana district. Tijare R V (2020) conducted
both qualitative and quantitative studies of
phytoplankton  in  the  Wainganga River,
Markandadeo, District Gadchiroli. Khune CJ et al.
(2020) reported on the status of phytoplankton in
relation to the physico-chemical characteristics of
Siregaon Lake, District Gondia. Gharpure V and
Bhatkulkar M (2015) conducted an analysis of
zooplanktons, considering seasonal variations in the
Vena River of District Nagpur. Khan Rafiullah M
and Pathan T D (2016) studied the zooplankton
diversity in Triveni Lake at Amravati District.

Kabra P D et al. (2016) focused on the quantitative
analysis of zooplanktons in the freshwater
ecosystem of Washim town, District Washim.
Chavhan J et al. (2021) conducted both qualitative
and quantitative studies of zooplankton and
phytoplankton in the Rajura lake, District Amravati.
The present study focuses on the qualitative and
guantitative  analysis of  zooplankton and
phytoplankton in the Pedhi River of Amravati,
District Amravati

Material & Methods:

A study on the qualitative and quantitative
analysis of zooplankton and phytoplankton was
conducted at Pedhi River, located 13 km west of
Amravati city in District Amravati, Maharashtra.
The sampling took place over three months—
January, February, and March.During the study,
various biotic factors, including pH, temperature,
free CO2, dissolved oxygen, chlorides, total
alkalinity, total hardness, etc., were recorded and
analyzed. Water samples were collected three times
a month in the morning using plankton nets with a
specific mesh size made of blotting cloth.To process
the water samples, Lugol’s solution was added, and
the samples were concentrated using the
centrifugation method. The concentrated samples
were then preserved in a 4% formalin solution. The
isolation and transfer of plankton were carried out
using micropipettes. To enhance visibility for
analysis, the plankton material was washed two or
three times in distilled water or saline solution.
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Subsequently, staining was performed by adding a
few drops of aqueous eosin stain (1gm eosin in
100ml of distilled water) for a duration of 10
minutes. After staining, the plankton material was
washed twice with distilled water.The washed
material was observed under a microscope at high
magnification to facilitate the quantitative
estimation of both zooplankton and phytoplankton.
Result & Discussion:

In the present study, monthly fluctuations
and variations were observed in the numbers and
species of zooplankton and phytoplankton in the
water of Pedhi River. The abundance of these
organisms was found to be influenced by the
physio-chemical parameters of the water. The
recorded temperature ranged from 23°C to 26°C,
with the maximum temperature observed in March.
The water pH was alkaline, ranging from 8.2 to 8.6.
The levels of dissolved oxygen and free CO2 varied
from 6.1 to 6.3 mg/l and 19.3 to 19.8 mgll,
respectively. The water hardness ranged from 162 to
164 mg/l, indicating that Pedhi River water is hard
(Table 1).

During the study, a total of 48 zooplankton
and 43 phytoplankton species were recorded.
Among zooplanktons, 12 species were identified,
including 4 Protozoans, 4 Rotifers, and 4
Crustaceans. Rotifers were the most species-rich
group, with 17 species, followed by Protozoa (16)
and Crustacean (15) (Table 2). Khan Rafiullah M
and Pathan T D (2016) reported a dominance of
Rotifers among zooplankton in Triveni Lake,
Amravati. In terms of phytoplankton, 10 species
were  recorded, with 4  belonging to
Bacillariophyceae, 4 to Chlorophyceae, and 2 to

ISSN - 2347-7075

Myxophyceae. Chlorophyceae was the most
species-rich group, with 18 species, followed by
Bacillariophyceae (16) and Myxophyceae (9) (Table
3). Tijare R V (2020) reported the abundant
presence of Chlorophyceae among phytoplankton in
Wainganga River, Gadchiroli, and Khune CJ et al.,
(2020) recorded the abundance of Chlorophyceae
among phytoplankton in Siregaon Lake, Gondia.

The study revealed that Chlorophyceae was
the most species-rich group among phytoplanktons.
Monthly fluctuations were observed, with the
maximum number of zooplankton (17) and
phytoplankton (16) recorded in March compared to
January and February. In the month of March, the
abundance and occurrence of zooplankton and
phytoplankton were observed to be higher compared
to January and February. This increase is attributed
to a rise in temperature and the increased
availability of light. The elevated temperature has
stimulated the activity of organisms in the water.
Moreover, in March, the phytoplankton, which serve
as the food source for zooplanktons, were also found
to be more abundant than in January and February.
This heightened abundance of phytoplankton in
March is attributed to the greater availability of food
resources during this period.
Conclusion

In the present study, the most dominant
community among zooplanktons was found to be
the rotifers, while among phytoplankton, the
Chlorophyceae group was identified as the richest.
The abundance of both zooplanktons and
phytoplankton in Pedhi River suggests that the lake
is productive.

Table.1 Physiochemical analysis of Pedhi River, Amravati

Sr. No | Parameters Values
January | February | March
1. Dissolved oxygen (mg/l) 6.1 6.3 6.3
2. Free carbon dioxide(mg/l) 19.8 19.5 19.3
3. Chlorides (mg/l) 56.4 56.5 56.3
4. Total alkalinity (mg/l) 143 145 147
5. Sulphate (mg/l) 33 33 33
6. Nitrate (mg/l) 0.492 0.487 0.471
7. Phosphate (mg/l) 0.032 0.033 0.030
8. Total Hardness (mg/l) 162 164 162
9. Calcium Hardness (mg/l) 94 94 93
10. Magnesium Hardness (mg/l) | 12 12 12
11 pH 8.2 8.4 8.6
12. Temperature (°C) 23 24 26
13. TDS Mg/L 214 215 217
Table. 2 Recorded Population of Zooplankton of Pedhi River, Amravati
Taxon Number of species Grand Total

January | February | March

Protozoa

Mahure Y.R., S.K. Zilpe
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Vorticella 1 1 2 04
Euglena 1 1 2 04
Paramecium | 2 1 1 04
Ceratium 1 2 1 04
Total 05 05 06 16
Crustaceans
Cyclops 2 1 1 04
Nauplius 1 2 1 04
Daphnia 1 1 2 04
Moina 1 1 1 03
TOtal 05 05 05 15
Rotifers
Brachionus 2 1 2 05
Asplanchna 1 2 1 04
Filinia 1 0 2 03
Keratella 2 2 1 05
Total 06 04 06 17
Grand Total | 16 15 17 48
Table. 3 Recorded Population of Phytoplankton of Pedhi River, Amravati
Taxon Number of species Grand Total
January | February | March
Chlorophyceae
Closterium 1 2 1 04
Denticula 2 1 1 04
Spirogyra 1 2 3 06
Chlorella 2 1 1 04
Total 06 06 06 18
Bacillariophyceae
Asterionella 1 0 2 03
Synedra 1 1 2 04
Amphora 1 2 1 04
Navicula 2 1 2 05
Total 05 04 07 16
Myxophyceae
Anabaena 2 1 2 05
Nostoc 1 2 1 04
Total 03 03 03 09
Grand Total 14 13 16 43
References: 4. Kabra, P.D., Somatkar J.R and Dabhade D.S.

(2016): Quantitative analysis of zooplanktons of
fresh water ecosystem in Washim Town,
Maharashtra, India. Indian Streams Research
Journal. 6(5):Pp1-7.

Khan Rafiullah M and Pathan T.D. (2016):
Study of zooplankton diversity in Triveni lake
at Amravati district of Maharashtra. Journal of
Global Biosciences. 5 (7): Pp 4315-4319.
Khune, CJ., Parwate B.P and Parshuramkar,
B.B. (2020): Status of phytoplankton in relation
to physico-chemical characteristic of Siregaon
lake, Dist. Gondia (Maharashtra), India.
International Research Journal of Science and
Engineering. Special Issue A7: Pp 367-371.
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Abstract:

A good road network is essential for rapid growth of the economy. Road should not be looked at in
isolation but as a part of an integrated multi-model system of transport. Various construction programs for
different classes of roads over the past two and a half decades have yielded a significant expansion in network
size in India. Efforts are being made for a balanced development of road network (primary, secondary, and
tertiary systems). Since 1914 in British Empire the first Cement concrete roads develop in Cheanai. After long

years in India new vision for road development.

Objective:
1. Concrete Roads effect in natural Rainfall
realizing the amount of  water Percolate in soil.
2. How the remedies for natural rainfall percolate in
soil.
Hypothesis:

Concrete Road, it is a Harmful think for
Nature. Since 2014 Government Developed more

concrete road National level to Village level. So
governments’ aims move in this matter for Futcher.
Contents Analysis:

In the Present research paper, the
development of road in india as on 31.03.2017 was
58.98 lakh km. The break up Category wise is given
below.

Category of Road Lenth of Road(km) | % share of Total Roads
National Highways 1,14,158 1.94

State Highways 1,75,036 2.97

District Roads 5,86,181 9.94

Rural Roads 41,66,916 70.65

Urban Roads 5,26,483 8.93

Project Roads 3,28,897 5.58

India’s road network of 58.98 lakhs kms is the
second largest in the word after the united states of
America which has a road network of 66.45 lakhs.
In the earth 71% is covered by water. If we divided
this base, 97.5% of water is fresh water, surface
water is 2.5 and atmospheric water is 0.4. so the
Natural Rain water storage and rainfall percolate in

soil is must for development. It is important to
country to have proper planning while. Road rain
water harvesting is a must for that, it is necessary to
plan the foundation on the scale of sand stock. The
previous estimate will come to mind.
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In above diagraml,2,3,4 the structure in
Indian road development, diagram 5 the percolate
area in road rain water area is important to the road
side. Thus area is depth in 6 feet after some minerals
sand, coal, lime stone is use to level. Per 100 miter
area is reserved to the road for percolate to water. It
is a need for the ground water level. In that time the
ground water level depth is below so the further plan
is apply to the Concrete road development. | think
ground water level growth is manage. Natural
rainfall obstacle is very important needs for ground
water level.
Conclusion:

Dr. Shashikant Rupraoji Kadu

It is a Natural Hazard Problems create in
our Country after some years so government expose
and apply to the planning for the road rainwater
harvesting. It is a need for Futcher. In our House
roof is no water damage in concrete slab, than
imagine to Concrete road construction diagram no.1
is more strong to roof in our house. The rain water
percolating is must to ground water level than the
government and geographers needs to study to the
concrete road development diagram no.5. It is useful
to the nature, Environment and Society.
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Abstract :-

The present paper provides the information about the biodiversity of Venomous, Semi-venomous & Non-
venomous snakes species in Pandharkawada region of Yavatmal District, Maharashtra. Snakes belong to the
reptiles class, and they can be found on every continent except Antarctica. There are over 3,000 known species of
snakes, and they come in various shapes, sizes, colors, and behaviors. Snakes are extremely well- adapted to their
habitats namely aquatic, fossorial, arboreal and other terrestrial forms observed in this region. Snakes are very
important creatures in the nature because as predators they feed on many harmful bugs and insects those may
cause damage to us. snakes play an important role in the natural environment & Ecological food chains in the
ecosystem. A total number of 15 different species of snakes reported from Pandharkawada region of Yavatmal
District, out of 15 species 04 species were venomous, 02 species were semi-venomous & 09 species were Non-
Venomous.

Keywords:- Snakes, Biodiversity, Venomous, Non-venomous, Elapidae, Viperidae, Colubridae, Pandharkawada,

Maharashtra.

Introduction

Biodiversity includes the mixture of life in
all levels of system, classified both by evolutionary
and ecological standard. Every species has a specific
role in the ecosystem. The enormous diversity of life
on the earth has contributed to human need for many
years. The diversity among all the species forms
organization which supports the improvement of
biodiversity. science has developed various
techniques to categorize the variability on earth for
many Yyears which helps us to understand the
association in the environment. The conservation of
snake species is crucial for maintaining ecological
balance and biodiversity. Unfortunately, many snake
populations face threats such as habitat loss, climate
change, illegal trade, and persecution due to
misunderstandings about their role in ecosystems.
Understanding and protecting the biodiversity of
snakes is essential for maintaining healthy
ecosystems and safeguarding the delicate balance of
nature. Research in this area can shed light on the
importance of snhakes in our world and inform
conservation efforts to preserve these remarkable
creatures for future generations. The present study is
important for the survival, awareness and
conservation of snake from Pandharkawda region,
Yavatmal District of Maharashtra.
Importance of snake:

Shakes play an integral role in maintaining
balance in the ecosystem also play an important role
in the natural environment and food webs. They are
the essential part of complex food web help to
maintain a population balance. They help to control
prey species like rats to the natural level. They are
the natural paste controllers. Snake venom is very
important in  synthesizing various  drugs.
Snakes serve critical role as predators, as preys, as
ecosystem engineers, and provide economic and
therapeutic benefits to humans. Venomous snakes
are used for making anti venom which is used to
save the life of a snake bite victim. Snakes are
called a farmer's friend as they kill and feed on
animals like rats, protecting the crops from being
fed on and destroyed.

Material and Methods:
Study Area:

Pandharkawada is a city and a municipal
council in Yavatmal district in the Indian state of
Maharashtra. Pandharkawada is located on National
Highway-7 (NH-7) on Nagpur- Hedrabad Section.
Pandharkawada is a Tehsil place. It is 70 km away
from district headquarters Yavatmal and 150 km
away from orange city Nagpur. Tipeshwar wildlife
sanctuary and Saikheda dam are situated in
Pandharkawada Tehsil.
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Methodology:

The study aimed to examine biodiversity of
snakes species in various habitats in Pandharkawada
region of Yavatmal district, Maharashtra. The data
was collected from snake friends volunteers reports
from forest offices and locals people when snakes
were observed in their houses or in around their
areas . It is found that snakes were seeing mostly
during day time and rarely at night time. The
photographs were captured at their natural habitat
then they were release. If any injured snake species
collected then it were treated with veterinary
Doctors and released in forest after some time.
snakes were found at residential areas, forests,

Vol.4 No.43
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agricultural field and even at road side. It is found
that most of species were killed due to human
activities, road accidents and encounter during
tracking.

Results and Discussion:

This study highlights the diversity of snakes
in the Pandharkawda region of Yavatmal district
Maharashtra state. During this study A total 15
species were recorded from different areas of
Pandharkawda. among these 15 species of snake 04
species were found to be venomous, 02 species were
found to be Semi-venomous and 09 species were
found to be Non-venomous (Figure 1).

List of Venomous, Semi-Venomous and Non-Venomous Snakes Species observed in Pandharkawda region
of Yavatmal District, Maharashtra.

Venomous snakes
Sr. No Common Name Vernacular Name Family Scientific Name

1 Spectacled Cobra Naag Elapidae Najanaja

2 Indian common Krait Manyar Elapidae Bungarus caeruleus

3 Russell‘s viper Ghonus/Parad Viperidae Daboia russelii

4 Saw scaled viper Furse Viperidae Echis carinatus
Semi-venomous snakes

5 Common vine snakes Harantol Colubridae Ahaetulla nasuta

6 Common cat snakes Manjrya Colubridae Boiga trigonata
Non-venomous snakes

7 Banded Racer Dhul nagin Colubridae Argyrogena fasiolata

8 Indian wolf snake Kavdya Colubridae Lycodon aulicus

9 Indian rock python Ajgar Pythonidae Python molurus molurus

10 Trinklet snake Taskar Colubridae | Coelognathus helena helena

11 Indian Rat snake Dhaman Colubridae Ptyas mucosa

12 Red sand Boa Mandool Boidae Eryx johnii

13 Buff striped keel back Naneti Colubridae Amphiesma stolatum

14 Greenkeel back Gawatya Colubridae | Macropisthodon plumbicolor

15 Egg eater snake Andi khau saap | Colubridae Elachistodon westermanni

Mr. Amit S. Olambe

2. Indian common Krait (Bungarus caeruleus)
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8. Indian wolf snake (Lycodon aulicus)
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12. Red sand Boa (Eryx johnii)

13. Bu triped keel ba (Apiesma statum)

14, Greenkeel back (Macroplsthodon plumblcolor)

15. Egg eater snake (Elachistodon westermanni)

Conclusion

It is concluded that in all 15 species of
Snakes were recorded which include 04 species
were found to be Venomous, 02 species were found
to be Semi-venomous and 09 species were found to
be Non-venomous in Pandharkawda region. Most of
the snakes were reported from the residential area
and farmers field. lack of knowledge, fear of bite,
misunderstanding & careless behaviour were the
main reasons behind the snake killing. The present
work thus provides the useful information regarding
the Identification, conservation and the awareness
about the snakes found in the Pandharkawda region
of yavatmal district of Maharashtra. And the study
can also be useful for providing proper Guidance to
people so that we can reduce snake killings. We can
remove misconceptions about snakes. We can also
make aware them about snake bite preventions and
remedies.
Acknowledgments
Authors are grateful to all people who reported the
occurrence of snake species from

Mr. Amit S. Olambe

the study area & also thanks to all snake friends to

assist in rescue of the snakes.

References

1. Daniel JC. (2002), the Book of Indian Reptiles.
Bombay Natural History Society, Bombay,
2217,

2. Charjan AP and PS Joshi (2015). Studies on
diversity of snakes in Akola district of

Maharashtra, India. Rev. of Res. 4(6): 001-
003.

3. Devrus PJ. (1970), Snakes of India, National
Book Trust (NBT), New Delhi.

4. Gharpurey KG. (1954), Snakes of India and
Pakistan, 4th edition, The Popular Book Depot,
Lamington Road, Bombay.

5. Tambre and Chavan (2016), Snake species
diversity of Swami Ramanand Teerth
Marathwada University, Nanded,
Int.J.Curr.Res.Aca.Rev, 4(6): 104-115

6. Gangadhar T, Shivaji Chavan.(2016) Snake
Species Diversity of Swami Ramanand Teerth
Marathwada University Nanded, Maharashtra

40



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

IJAAR

state, India. Int. J. Curr. Res. and Aca. Rev.
4(6):104-115.

Joshi A (2016), preliminary survey on the
snakes of the Buldhana district, Maharashtra,
GRT.Vol 1, Issue 11/2016 Augl11.pp.01-04.
Raut Sr (2014j, Recent study on biodiversity of
snakes in Palghar region Thane(MH)Adv. Appl.
Sci. Res. ,5(2):373-381.

Bansode (2016), a study on snakes from
Mokhada and Jawhar, District Palghar (MH).
International Journal of Found and Biological
Studies ;3(5):103-115

Joshi PP, 2009. Studies on the diversity and
population dynamics of snakes in Yavatmal
district of Maharashtra, India. Bios. Biot. Res.
Com. 2 (1): 99-105.

Joshi PS. Tantrapale VT. Kulkarni KM. (2015),
Seasonal diversity and population dynamics of
Ophidian  fauna in  Buldhana district,
Maharashtra, India. Indian J Sci. Res. 6(1):23-
28.

Chandrakant V. Sirsat, Meena U. Patil and
Vijay Ujiwal, 2016. Analysis of Data on Snakes
Diversity and Ecological Status from
Aurangabad District, (MS) India. Bioscience
Discovery, 7(2):162-165.

Khaire NA. (2006), Guide to Snakes of
Maharashtra, Goa and Karnataka Indian
Herpetological society. "USANT', Maharashtra,
India,

Khaire Neelamkumar (1996), Indian Snakes,
Indian Herpetological Society, Pune.

Kale GB, Vairale Shiva and Ghait SN
(2019),Study of Snake Species Diversity in
Rural and Semi Urban Areas of Buldhana
district of Maharashtra, India International
Journal of Life Sciences A13: 219- 225

Nande R and S Deshnukh, 2007. Snakes of
Amaravati  district  including  Melghat,
Maharashtra with important record of the Indian
egg-eater, Montane trinket snake and Indian
smooth snake. Zoos Print J.. 22(2): 2920-2974
Pavan Laxmanrao Jadhav, Shivaji P Chavan and
Harshad Sudarshan Trimukhe(2018), Snake
species diversity and their distribution in and
around Nanded city, Maharashtra, India JEZS 2
; 6(4): 1855-1860

Maharshi  Pandya", Krutarth Raval, K
Sasikumar, Sanjiv Tyagi, Deepak Rawtani
(2022), A retrospective assessment of the
diversity of Venomous and Non-venomous
snakes in the Valsad region of Southern
Gujarat. Species ,23(71), 132-140

Fellows S. (2015),Species diversity of snakes in
Pachmarhi  Biosphere  Reserve. Entomol
Ornithol Herpetol.: 4: 136: 2161-0983.

Mr. Amit S. Olambe

Vol.4 No.43
20.

21.

22.

ISSN - 2347-7075

Janani 5, Maheshwaran EG, Leenu J, Samuel T,
Raveen R.(2016), Diversity of snakes rescued at

Chennai, Tamil Nadu, India. International
Journal of Fauna and Biological Studies
,3(5):81-6.

Deepak K. Phashi and Vijaya Kumar'(2021), A
Preliminary Survey on Snake Diversity and
Status in  and around Villages of
Shankaraghatta, Shivamogga, Karnataka, India
Journal of Academia and Industrial Research
(JAIR) 9(3): 56-60.

Whitakar R. Captain A. (2008), Snakes of India.
The Field Guide, 2nd Edi. Draco Books, 2,
XIV+385.

41



-~ International Journal of Advance and Applied Research

I/ \‘.,\"“.‘ www.ijaar.co.in

. o/, ISSN - 2347-7075 Impact Factor - 7.328
N 4 Peer Reviewed Bi-Monthly
Vol.4 No.43 Nov-Dec2023

A

S TRrAAR]

Biodiversity Crisis: Vulture Extinction and Precautions for Sustainability

G. M. Pushpanjali', P. R. Ugral®
! Assistant Professor, Department of Physics, Sangameshwar College, Solapur, India
UG Student, Department of Statistics, Sangameshwar College, Solapur, India
Corresponding Author- G. M. Pushpanjali
Email ID: pushpa22metri@gmail.com
Pratik.statresearcher@gmail.com
DOI- 10.5281/zen0do.10549150

Abstract:

This research explores the connected history of the vulture extinction in India in the late 1990s, focusing
on the significant effects on ecosystems and human health. Vultures, once common, were essential in ensuring
that dead animals were disposed of quickly to stop the spread of illness. But for these magnificent hunters, the
introduction of diclofenacat first thought to be a safe drug frequently used in animal therapy—came to be a silent
death sentence. The vultures' diet of animals treated with diclofenac had terrible consequences, causing their
numbers to decrease by an astounding 90%. The rapid replacement of vultures by rats, dogs, and other insects
unable to properly handle bodies has severe ecological consequences. This disturbance knocked off the delicate
equilibrium, making it easier for infections to spread and for water sources to become contaminated. As
diclofenac use increased, a worrying trend was observed: areas with high diclofenac usage had a spike in vulture
mortality, which was then followed by an increase in the incidence of human deaths. This article highlights
concerns about the unanticipated effects on animal and human populations in addition to highlighting the
complex ecological system disrupted by the vulture population fall. Understanding this complex relationship is
essential to creating long-term, sustainable conservation plans and maintaining the delicate equilibrium between

ecosystems and species.

Keywords: Diclofenac, Ecosystem, Vultures

Introduction:

A tragic story was being told across India’s
various landscapes: vulture numbers had been
significantly declining. These once-common birds,
valued for their ability to maintain the cleanliness of
the environment, are at risk of going extinct. This
overview explores the reasons for this, highlighting
the effects of harmful medications used in veterinary
services, particularly diclofenac. We will discuss the
diclofenac restriction in India and why the vultures
did not experience the anticipated relief. We'll also
examine Nepal, where initiatives have resulted in
improvements.

The Importance of Vultures in India: As hunters,
vultures are important to India's ecology and provide
significant social advantages. Their effective
disposal of animal carcasses contributes to the
preservation of environmental cleanliness and
prevents the transmission of diseases. Vultures have
traditionally helped dispose of millions of cow
corpses in India, improving the country's
environmental quality and lowering the health
concerns connected with animal decay. Significant
social, economic, and environmental consequences
from the wvulture population fall, emphasizing the

vultures' critical role in preserving the natural
environment and human health in India. The
Decline of Vulture Populations in India:
Historically, wvulture populations were abundant
throughout India, acting as vital hunters and playing
a crucial ecological function. They were clearly
abundant, and widely distributed across the nation.
The large vulture populations demonstrated not just
their numerical strength but also their vital function
in effectively disposing of dead animals and
maintaining hygienic conditions in the environment.
The four most affected species were the red-headed
vulture, the three Gyps vulture species, and the
sudden and serious fall of vulture populations in
India. In just fifteen years, the Long-billed vulture
was predicted to drop by 96.8%, and the White-
rumped vulture by 99.9%. Diclofenac, a non-
steroidal anti-inflammatory medication (NSAID)
used in animal medicine to treat animals but harmful
to vultures, was the main factor contributing to this
reduction (Saving India’s Vultures from Extinction:
Policy Statement). Significant ecological, cultural,
and economical consequences have resulted from
the reduction in vulture populations. These include
the need to find alternative methods for disposing of
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dead cow bodies and a rise in the number of wild
dogs, which increases the danger of rabies and dog
attacks (Markandya etal. 2008). The IUCN
Cause of Decline Veterinary Drug and other
Threats:

The primary cause of the declining vulture
populations in India is the veterinary use of
diclofenac, a non-steroidal anti-inflammatory
medicine (NSAID) that was first used for cattle.

Oriental white-backed (aka white-

rumped) vulture (Gyps bengalensis)

Long-billed (aka Indian) vulture

{Gyps indicus)
Siender-billed vulture

Red-headed Vulture {aka king vulture)

(Sarcogyps calvus)

Egyptian Vulture

(Neophron percnopterus)
Himalayan Griffon

(Gyps himalayensis)
Cinereous Vulture

(Aegypius monochus)

Bearded Vulture [aka Lammergeier)

(Gypoetus borbotus)

Eurasian Griffon

(Gyps fulvus)
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presently classifies the wultures in India as
"Critically Endangered," indicating the serious risk
of extinction these species face worldwide
Unfortunately, this seemingly innocuous remedy
proved toxic to vultures, precipitating a substantial
decline in their numbers. Although the ban on the
use of diclofenac in veterinary care was a significant
step forward and provided some relief for

30,000/
30,500
1,200/
1,800

no India estimate/
2500-10,000

no India estimate/
15,600-21,000

no India estimate/
1,300-6,700

no India estimate/
>500,000

Gyps vultures. In addition to the threat posed by pharmaceuticals, vultures in India face other risks.

Fig. 1. Population estimation (Saving India’s Vultures from Extinction: Policy Statement)

The numerous difficulties that wvultures
encounter is highlighted by their unintentional
deaths from poison baits, crashes, and electrocutions
by electrical equipment. Poison baits, which are
usually used to kill wild dogs and other animals that
kill animals, also accidentally kill vultures and other
scavengers. The increase in these poisoning cases
has probably been caused by the increase in wild
dog populations, which has been made worse by the
scarcity of food that vultures had been eating.
Another major threat is the wvast electrical
infrastructure, which includes power lines, wind
turbines, and pylons. Because electricity facilities
provide a risk of electrocution and collision. The
vulture populations in India are under constant
threat, thus it is critical to handle these complex
issues totally to ensure their continued survival.
These magnificent birds develop a challenging
territory. To support a comprehensive approach to
conservation, efforts should not only be directed
towards pharmaceutical laws but also towards
reducing accidental hazards produced by human
activity.

G. M. Pushpanijali, P. R. Ugral

Alternative Veterinary Drugs for Vultures:
Efforts have been undertaken to encourage
the use of alternative veterinary medications that are
not harmful to vultures in response to the restriction
on veterinary diclofenac and the need for safe
alternatives. Meloxicam is one such substitute; it has
been demonstrated to be safe for vultures and has
gained popularity as a safe substitute for treating
cattle diseases. Furthermore, tolfenamic acid is
presently being tested, and initial results suggest that
it might provide a safe substitute, but further
verification is required. To reduce the hazards that
toxic NSAIDs lead to vulture populations, it is
crucial to make sure that these safe alternatives are
extensively embraced and promoted through
education and awareness campaigns. Moreover, a
critical  first step towards establishing an
environment free of toxic NSAIDs in carcasses—
which is the current priority for vulture conservation
efforts—is the establishment of vulture safe zones
(VSZs) based on established criteria, where the
amount of toxic NSAIDs is low enough over a large
area not to threaten the local vulture population. By
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creating vulture-safe zones and promoting the use of
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safe veterinary treatments.
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Fig. 2. Diagrammatic representation of relationship between environmental quality and ecosystem
interactions

Diagrammatic Representation of Relationship
between Environmental Quality and Ecosystem
Interactions & Analysis:

Above figure 2 emphasizes the complex
interactions between different aspects by providing
a visual depiction of the interrelated parts of the
coupled natural-human system. The essential
elements depicted consist of: A diagram highlights
the complex interactions among vultures, wild dogs,
rats, and cattle death in an ecosystem, highlighting
the effects of wildlife hunters on public health and
environmental quality. Solid lines show direct
impacts, dotted lines indicate indirect effects, and
red and black lines indicate reducing and growing
effects, respectively, in the visual depiction. The
illustration depicts vulture groupings feasting on
carrion and alerting farmers to the dangers of using
diclofenac, underscoring the importance of human
action in conservation efforts. (Source: Sagar Giri,

Tom Stoddart, The Peregrine Fund, and Anoop
Kumar).

Figure 3 represents with each line following
an exponential trend, the graph shows how the
number of sick individuals in diclofenac areas, the
vulture population, and the utilization of the
medication varies over time. The graph shows that
vulture populations declined noticeably and
dramatically at the same time as diclofenac was first
used in the 1900s. The number of sick human beings
increased in parallel with the decline in wvulture
populations. Because dogs and other wild animals
take the role of vultures, but they are unable to
properly clean corpses like vultures can. Therefore,
the disease has begun to spread from those
unfinished corpses. Python computer programming
language is used to construct the graphical depiction
for the discussion as shown in following Figure 3.

Fig. 3. Graph of diclofenac usage, vulture population and sick people in diclofenac areas (Graph drawn
with python)
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Conclusions:

This paper concludes by highlighting the
significant effects of wvulture extinction on
ecosystems and human health, and by describing the
complex history of the vultures' fall in late 1990s in
India as a result of the introduction of diclofenac.
Diclofenac, which was once thought to be safe for
use in veterinary medicine, caused a sharp 90% drop
in vulture numbers, disrupting hunter functions and
causing ecological imbalances. Unexpected effects
included a rise in the number of dogs and rats,
which contributed to the disease's spread.
Diclofenac use on the rise contributed to increased
vulture mortality, which in turn affected human
health. The study highlights the complex ecological
network that is being affected by the decline in
vulture populations, highlighting the necessity of
comprehensive conservation efforts. It emphasizes
how important vultures are to preserving the
sustainability of the ecosystem and how their loss
hurts the environment and the economy. Diclofenac
is still available and continues to be a hazard. The
impact of dangerous NSAIDs is to be lessened by
the establishment of wvulture-safe zones and the
promotion of alternative veterinary drugs.
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Abstract:

Water is vital for plant growth. No plants or crops can exist unless they have access to water in some form. It
is therefore crucial to supply crops and plants with water regularly and according to their needs. Irrigation is therefore
an irregular and correct supply of water to plants. In 2021, the district had 948,807 hectares of total crop area a total
irrigated area was 120,283 hectares surface irrigation was 114,547 hectares and groundwater irrigation was 5,736 ha.
Proper utilization of available agriculture resources is essential for balanced economic growth, especially in a district
like Osmanabad which is economically and industrially backward. It has an agro-economy that is far behind and a
considerable migration of people searching for work. The main objective of this paper is to review the growth of

irrigation in the Osmanabad district.

Keywords: Irrigation, surface irrigation, groundwater irrigation, Agriculture.

Introduction:

Irrigation means watering the land to prepare
it for agricultural purposes. Irrigation system is the
provision of water using artificial canals and canals to
the growing crops and plants in the field. Water is
vital for plant growth. No plants or crops can exist
unless they have access to water in some form. It is
therefore crucial to supply crops and plants with water
regularly and according to their needs. Irrigation is
therefore this intermittent and correct supply of water
to plants. Water for this irrigation comes from various
sources such as surface water sources large irrigation
projects, medium irrigation projects, minor irrigation
projects, ponds, rivers, kt. dams, reservoirs
underground water sources dug wells and tube wells,
etc.

Objective: To review the growth of irrigation in the
Osmanabad district
Database and Methodology:

The present study depends on the secondary
data. Collected through census handbook of
Osmanabad District, District Statistical Department,
Water Resources Department of Osmanabad district,
District booklet Showing the Progress and current
status of all irrigation schemes of Osmanabad
district and socio-economic abstract of Osmanabad
District. The collected data are analyzed by
statistical and cartographic techniques. The actual
growth rate of the specific decade is found by

distributing the difference between the Irrigation
Sources of Three decades.
Study Area:

Osmanabad is one of the 8 districts of the
Marathwada region. The district lies between 17°
35' N to 18° 40" North Latitude and 75° 16' E to 76°
40" East longitude situated in the Balaghat plateau
region. It has a total geographical area of 7512.4 sq.
Km. The district of Osmanabad has the following
sub-divisions Osmanabad, Tuljapur, Omerga,
Paranda, Kalamb, Boom, Lohara, and Washi. It is
bounded by Sholapur District to the South-west,
Ahemadnagar to the North West, Beed to the North,
Latur to the East and North -East, Bidar & Gulbarga
district of Karnataka state to the South. The rainfall
in the district is 71.2cm which is negligible so the
district is drought drought-prone area, Osmanabad is
still not developed enough to change agricultural
backwardness. Many schemes and programs from
central and state governments are implemented in
the district for the development of agriculture under
these schemes many medium irrigation projects are
constructed in the district. The main purpose of my
investigation is to highlight the positive impact of
water sources on agriculture and socio-economical
change in the district.

Irrigation:

Irrigation is defined as the artificial
application of water to soil, to supply water essential
to plant growth. It is a means by which water is
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conveyed to arid areas from rivers, reservoirs, or
wells to increase the fertility of the land. Scientific
irrigation involves knowledge of the available water
supply, its conservation, and application to the land,
the characteristics and needs of the different types of
soil, and the requirements of various crops to be
produced. It is the science of harnessing the source

Vol.4 No.43

ISSN - 2347-7075

of water and distributing the same for agriculture. In
dry regions, water is one of the greatest challenging
current and future natural resources issues for
sustainable agriculture and a strong economy, water
is the key to success. The water for this irrigation
comes from various sources such as surface or
underground is called total irrigation.

Table No. 1 Total Irrigation in Osmanabad District

1991 2001 2011 2021

Sr. No Tehsil

Hectare % Hectare % Hectares % Hectare % Hectare %
S S S S

Paranda 18942 19.1 15957  14.40 20219  16.3 22037 183 3095 16.34
4 6 2

Bhoom 7947  8.03 14465 13.05 8862 7.18 15260 126 7313 92.02
9

Washi 00 000 11647 1051 4433 359 3701 3.08 -7946  68.22

Kalamb 11591 11.7 13813  12.46 6960 5.64 14724 122 3133 -27.03
1 4

Osmanaba 17652 17.8 13705 12.37 26888  21.7 24615 204 6963 39.45
d 3 9 6

“ Tuljapur 31685 32.0 14916 1346 29633 240 22788 189  -8897  -28.08
1 2 5

Lohara 00 0.00 11158  10.07 4762 386 4429 368 6729  -60.31

n Omerga 11171 112 15172  13.69 21651 175 12729 105 1558 13.95
9 5 8

P District 98988 100 110833 100 123368 100 120283 100 21295  21.51

Source: 1. Socio-Economic Review and District Statistical Abstract. Osmanabad District.

1991,2001,2011,2021.
2. District booklet showing the progress and current status of all irrigation schemes of Osmanabad district
1991,2001,2011,2021.
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Total Irrigation in the year 1991, as (32.01%) in Tuljapur tehsil and the lowest Total

indicated in the (table-1) Total Irrigation in the
district was recorded at 98988 (100%) hectares, and
the highest Total Irrigation was recorded at 31685

Dr.D. S. Itle, Mr. Pandurang Sudhakar Pawar

Irrigation was recorded at 7947 (8.03%) in the
Bhoom tehsil. In the year 2001, Total Irrigation in
the district was recorded at 110833 (100%) hectares,
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and highest Total Irrigation was recorded at 15957
(14.40%) in Paranda tehsil and the lowest Total
Irrigation was recorded at 11158 (10.07%) in
Lohara tehsil. According to 2011, Total Irrigation in
the district was recorded at 123368 (100%) hectares,

and highest Total Irrigation was recorded at 29633

(24.02%) in the Tuljapur tehsil and the lowest Total

Irrigation was recorded at 4433 (3.59%) in the

Washi tehsil. In the year 2021, Total Irrigation in the

district was recorded at 120283 (100%) hectares,

and highest Total Irrigation was recorded at 24615

(20.46%) in the Osmanabad tehsil, and the lowest

Total Irrigation was recorded at 3701 (3.08%) in the

Washi tehsil. In the district from 1991 to 2021

irrigation area increased by 21295 (21.51%)

hectares and the highest irrigation area increased by

7313 (92.02%) hectares in the Bhoom tehsil and the

irrigation area decreased by 6729 (60.31%) hectares

in the Lohara tehsil.
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Abstract:

In India, women's health has gotten virtually little attention. The health of rural women is slipping behind
due to illiteracy and a lack of knowledge about contemporary medicine. In addition, it has been shown that
pregnant women have weakened immune systems and decreased stamina. The absence of proper medical
services, family poverty, and hunger all contribute to the poor health of rural women. Additionally, traditional
medical practices and folk medicine are used by rural women. Living in an urban area lowers the rate of
pregnancy and increases the frequency of miscarriages. Women's illiteracy, poverty, and gender discrimination
were cited as the three main issues. Urban women report higher rates of sexually transmitted diseases than do
rural women. Certain forms of cancer are becoming more common among women in urban areas as a result of
increased use of drugs, alcohol, and tobacco. The main cause of women's health issues, particularly in rural
regions, is a lack of knowledge and awareness about health issue. This paper discusses about rural and urban

women’s health problems.

Keywords: women's health, Women illiteracy, poverty, gender discrimination, medical services.

Introduction:

The wide area of women's health
encompasses disorders like diabetes and heart
disease that may impact women differently from
males as well as conditions that are exclusive to
women, such menstruation and pregnancy.An
essential component of NICHD's objective is to
comprehend and enhance women's health. Research
sponsored and directed by the institute focuses on a
variety of issues particular to women and girls.
These include reproductive health issues like birth
control, gynaecological health issues like
menstruation, pregnancy and associated subjects
like prenatal care, and other disorders like Turner
syndrome. Disorders that influence fertility include
Primary Ovarian Insufficiency.

We are unable to address every illness and
activity related to women's health on this page since
it is so broad. Rather, we provide details about a few
of the women's health subjects covered by the
NICHD's research programme. Resources for
individuals, families, healthcare professionals, and
researchers are included for each health concern. If
you want more specific information, you might wish
to go at those websites.

Explore any of the aforementioned health
areas to gain further knowledge about the institute's
research endeavours concerning women's health.
There are several distinct ways in which the health
of women and men is different. Women's health is
an example of population health, which is described
as "a state of complete physical, mental, and social
well-being and not merely the absence of disease or
infirmity” by the World Health Organisation.[1]
Many groups urge for a larger definition referring to
women's general health, better defined as "The
health of women." Women's reproductive health is
often considered as a standalone concept. These
disparities are even worse in underdeveloped
nations when women face additional disadvantages
and whose health encompasses both risks and
experiences.

Although women and men encounter the
major causes of death—heart disease, cancer, and
lung disease—at equal rates, women's experiences
are distinct. As the primary cause of cancer-related
mortality among women, lung cancer has surpassed
all other cancer subtypes. It is followed by
colorectal, ovarian, uterine, cervical, and breast
cancers. Although smoking is the primary cause of
lung cancer, women who do not smoke have a three
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times higher chance of acquiring the disease than
males who do not smoke. Despite this, cervical
cancer continues to be one of the most common
cancers in developing countries and is linked to the
human papilloma virus (HPV), a sexually
transmitted infection. Breast cancer, on the other
hand, is still the most common cancer in women in
developed countries and is one of the major chronic
diseases affecting women. The HPV vaccination and
screening combined hold the key to preventing and
treating many illnesses. Osteoporosis, anaemia,
depression, dementia, and cardiovascular disease are
other significant health concerns for women.
Definitions and Scope:

Women's experiences with health and
illness are different from men's because of their own
biological, social, and behavioural characteristics.
Biological variations show distinct risks for the
emergence of illness and range from phenotypic to
cellular biology. "A state of complete physical,
mental, and social well-being and not merely the
absence of disease or infirmity" is how the World
Health Organization (WHO) defines health. One
example of population health, or the health of a
particular, defined population, is the condition of
women.

One person compared women's health
to "a patchwork quilt with gaps". It has been
suggested that "The Health of Women" be used
instead of “"Women's Health" in order to encompass
a broader understanding of women's health that
takes into account all aspects of women's health,
even though many issues surrounding women's
health are related to their reproductive health, such
as birth control, menopause, genital and breast
health, and maternal and child health. According to
the WHO, one of the main obstacles to guaranteeing
that all women have access to high-quality
healthcare is the overemphasis placed on
reproductive health. Osteoporosis and
cardiovascular disease are two conditions that affect
both  men and women, however they present
differently in women. Women's health concerns also
include medical circumstances when they deal with
difficulties unrelated to their biology, such as
socioeconomic status and unequal access to
healthcare for women based on their gender.
Because women are disadvantaged by pervasive
inequality worldwide, women's health is especially
important.

Women’s Health in India:

India is among the few nations in the
world where the life expectancy of men and women
at birth is almost equal. The absence of the
traditional female advantage in life expectancy in
India raises the possibility that women's health
issues are systemic. Indian women die at significant
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rates, especially when they are young and trying to
conceive.

Indian women's position in society is
inextricably related to their health. Studies on
women's status have revealed that Indian women's
contributions to families are frequently disregarded
and instead seen as financial liabilities. Given that
boys are expected to take care of their parents as
they age, there is a significant desire for sons in
India. This desire for sons combined with the high
expense of dowries for females might lead to the
abuse of daughters. Indian women also have low
rates of formal labour force involvement and
education.

Objectives:

1. To study the difference between rural and urban
women health status.

2. To analysis the problems of Indian women
health.

Methodology:

This study methodology is descriptive in
the women'’s health of rural and urban in India. The
information data is used in this study has been
collected from various sources different websites
and published research papers.

Rural Women’s Health:

The National Rural Health Association
(NRHA), a nonprofit with 22,000 members, is the
main force behind better health care for rural
America. The member-driven Rural Health
Congress and Board of Trustees review and
establish formal organisation policy.

The NRHA policy paper that was created
and accepted in November 2005 has been updated
with this one. This policy document includes
specific NRHA policy views and provides an update
on women's health, including how current laws and
broader societal developments impact it.

Urban Health:

More than half of the world's population
already resides in cities, and over the next three
decades, growth in lower-income and lower-middle-
income nations is predicted to pick up speed.
Urbanization needs to be carefully controlled to
make sure that city spaces are prepared to support
the health of their increasing populations and that of
future residents in order for it to be inclusive, safe,
and sustainable.

Access to health treatments for the
populace is severely hampered by the country's
densely concentrated population and logistical
issues. Additionally, this state of affairs has made it
extremely difficult to conduct viral tests and get
accurate data about the health crisis's effects on the
nation. A further effect of the rise in cases and the
breakdown of health systems has been the disregard
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for other medical requirements unrelated to COVID-
19.

People who live in informal settlements,
particularly women and children who do not have
access to health care, have been disproportionately
affected by this issue. To ensure that the populace
receives care and essential services in this situation,
the work of non-governmental groups and civil
society is crucial.

We would want to discuss a project in this
context that is being carried out by the Mumbai-
based NGO Shena, which aims to address issues
pertaining to women's and children's health in
informal settlements. In order to lessen maternal and
newborn mortality and sickness, child malnutrition,
and gender-based violence, SHENA especially
offers help in four areas: maternity care and
services, child nutrition, violence against women
and children, and adolescent health.

Replicability-wise, the agency has
educated over 6000 public health workers to date,
executed over 20 such projects in Mumbai, and
successfully forged partnerships with both public
and private institutions to maximise effect.

Mental Health:

Depression affects women twice as often as
it does men. According to a recent nationwide
research, 2.7% of women reported having serious
psychological discomfort and 14% reported having
depression. Higher risk factors for women include
age, education level, single status, unemployment,
and poor income; rural women may be more
susceptible. According to one study conducted at a
community health centre in the rural South, 44.3%
of the female patients experienced serious
depressive disorder. These results are comparable to
research conducted in a rural community health
centre in Central Virginia, where it was discovered
that 41% of female customers had depression, as
opposed to the average 13-20 percent prevalence
rates in metropolitan areas. Suicide rates are also
higher in non-metropolitan areas; a recent study
estimated that suicide rates among rural residents
are “37% higher than the rate among suburban
residents.”

In non-metropolitan locations, suicide
rates are also higher. According to a recent study,
rural inhabitants' suicide rates are "37% higher than
the rate among suburban residents."

Rural populations are considerably less
likely to obtain mental health care, which
contributes to these inequities. Many obstacles
prevent people from seeking and receiving mental
health care, such as the expense of care, stigma
associated with mental illness, lack of knowledge
about mental illness, lack of belief that treatment is
required, lack of time, and confusion about where to
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get resources. Due to the lack of anonymity in rural
areas, the time and distance to services, and the
higher rates of poverty and uninsurance among rural
inhabitants compared to their urban counterparts,
some of these hurdles are especially severe in rural
and frontier communities.

Certain features of living in a rural area
may shield women's mental health. According to
one research, women who work on farms perform
better than average on tests of their mental health.
Furthermore, compared to non-rural areas, people in
the Midwest may exhibit lower symptoms of
depression.

Types of Women's Health Issues:

Women must exercise greater caution and
awareness of the concerns related to their health.
Let's examine some of the major health issues that
women nowadays confront.

Female Cancer:

According to studies, cancer can take two
different forms. These include breast cancer and
cervical cancer, which together account for about a
million female deaths annually, particularly in
developing nations where women's health care is in
appalling condition and early detection and
awareness are few. If both malignancies are found in
their early stages, they may be stopped or treated.

Breast cancer can result from a variety of
circumstances. It may be caused by genetics,
obesity, radiation, drugs, irregular menstruation, or
breast biopsies.

Depression in Women:

Women are more likely than males to
experience depression and other psychiatric
problems, according to several studies. Around 12
million women experience depression annually,
nearly twice as many as men do. This information
comes from a recent poll. Women commit suicide at
a far higher rate than males do due to stress and
sadness.

The hormonal changes that occur in women
during and after pregnancy, particularly during
menopause, can be utilised to identify the forms of
sadness that these women experience. Additional
causes include prescription medicines, heart
conditions, divorce, other deadly illnesses, drug and
other substance addiction, work-related stress, and
many more.

Sexually Transmitted Diseases:

Sexually transmitted illnesses, or STDs, also
disproportionately impact women and men in the
same way as many other diseases. There are many
different STDs, some of which have the potential to
be lethal. For women, the most frequent and lethal
STD is HIV+/AIDS. Gonorrhoea, chlamydia,
syphilis, trichomoniasis, and herpes are among the
other STDs and illnesses. While the signs and
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treatments for each of these illnesses vary greatly,

they may all be stopped or treated if caught early.

If a woman in excellent health is productive,
then society benefits from it. It is crucial to give
them access to quality healthcare and education in
order to stop needless, unhealthy, and deadly deaths.
Heart Disease:

Heart disease accounts for one out of
every four fatalities among women in the US.
Despite the public's perception that heart disease
mostly affects men, about equally as many women
as men are affected by it. However, just 54% of
women are aware that the leading health concern to
their gender is heart disease. In the US, 49% of
consumers smoke, have high blood pressure, or have
high cholesterol—conditions that increase the risk
of heart disease.

Pregnancy Issues:

An expectant mother's and her unborn
child's health may be jeopardised by pre-existing
illnesses that exacerbate. If left untreated throughout
pregnancy, depression, diabetes, and asthma can
have negative effects on both the mother and the
unborn child.

Anaemia (low red blood cell count) in a
healthy woman can occur during pregnancy, and
sadness can also be brought on. If a reproductive
cell implants outside the uterus, continued gestation
becomes impossible, which is another issue.
Fortunately, obstetricians are qualified to diagnose,
manage, and treat both common and uncommon
health problems that arise throughout pregnancy.
Suggestions:

1. A good policy climate, well-targeted resources,
and a strong and ongoing government
commitment are necessary for improving
women's health.

2. The government must to take proactive
measures to enhance the quality and quantity of
current rural health care services by expanding
the number of rural health centres and hiring
enough medical personnel to ensure that the
populace has access to appropriate medical
treatment.

3. Redesigning the health care system is necessary.
A panchayat, or group of them, should assume
complete authority over primary health facilities
and sub-centers.

4. Since the environment plays a significant role in
determining the health of rural women,
emphasis should be placed on improving
environmental  sanitation, including the
provision of clean drinking water and adequate
drainage and sewage services.

5. Redesigning the health care system is necessary.
A panchayat, or group of them, should assume
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complete authority over primary health facilities
and sub-centers.

6. Since the environment plays a significant role in
determining the health condition of rural
women, emphasis should be placed on
improving environmental cleanliness in the
study region, as well as providing safe drinking
water and adequate drainage and sewage
services.

7. Both public and commercial institutions ought
to offer complimentary medical camps in places
that are in need, especially those that are distant.

Conclusion

According to the current study, there is
still a need to raise awareness of the value of
healthcare and the existence of health centres, since

a sizable portion of women are turning to untrained

medical professionals and seeking home remedies as

their primary source of health advice.
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Abstract:
What is renewable energy?

Renewable energy is energy derived from natural sources that are replenished at a higher rate than they
are consumed. Sunlight and wind, for example, are such sources that are constantly being replenished. Renewable
energy sources are plentiful and all around us. Fossil fuels - coal, oil and gas - on the other hand, are non-
renewable resources that take hundreds of millions of years to form. Fossil fuels, when burned to produce energy,
cause harmful greenhouse gas emissions, such as carbon dioxide. Generating renewable energy creates far lower
emissions than burning fossil fuels. Transitioning from fossil fuels, which currently account for the lion’s share of
emissions, to renewable energy is key to addressing the climate crisis. Renewables are now cheaper in most

countries, and generate three times more jobs than fossil fuels.

Benefits of Renewable Energy:

The advantages of renewable energy are
numerous and affect the economy, environment,
national security, and human health. Here are some
of the benefits of using renewable energy in the
United States:

1. Enhanced reliability, security, and resilience of
the nation’s power grid

2. Job creation throughout renewable energy
industries

3. Reduced carbon emissions and air pollution
from energy production

4. Increased U.S. energy independence. (United
States energy independence is the concept
of eliminating or substantially reducing import
of petroleum to satisfy the nation's need for
energy. )

5. Increased affordability, as many types of
renewable energy are cost-competitive with
traditional energy sources

6. Expanded clean energy access for non-grid-
connected or remote, coastal, or islanded
communities

Here are a few common sources of renewable energy:

Solar Energy:

Solar energy is the most abundant of all
energy resources and can even be harnessed in cloudy
weather. The rate at which solar energy is intercepted
by the Earth is about 10,000 times greater than the rate
at which humankind consumes energy. Solar
technologies can deliver heat, cooling, natural lighting,
electricity, and fuels for a host of applications. Solar

technologies convert sunlight into electrical
energy either through photovoltaic panels or through
mirrors that concentrate solar radiation. Although not
all countries are equally endowed with solar energy, a
significant contribution to the energy mix from direct
solar energy is possible for every country. The cost of
manufacturing solar panels has plummeted dramatically
in the last decade, making them not only affordable but
often the cheapest form of electricity. Solar panels
have a lifespan of roughly 30 years, and come in variety
of shades depending on the type of material used in
manufacturing.

Wind Energy:

Wind energy harnesses the kinetic energy of
moving air by using large wind turbines located on land
(onshore) or in sea- or freshwater (offshore). Wind
energy has been used for millennia, but onshore and
offshore wind energy technologies have evolved over
the last few years to maximize the electricity produced -
with taller turbines and larger rotor diameters. Though
average wind speeds vary considerably by location, the
world’s technical potential for wind energy exceeds
global electricity production, and ample potential exists
in most regions of the world to enable significant wind
energy deployment. Many parts of the world have
strong wind speeds, but the best locations for
generating wind power are sometimes remote ones.
Offshore wind power offers tremendous potential.
Geothermal Energy:

Geothermal energy utilizes the accessible
thermal energy from the Earth’s interior. Heat is
extracted from geothermal reservoirs using wells or
other means. Reservoirs that are naturally sufficiently
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hot and permeable are called hydrothermal reservoirs,
whereas reservoirs that are sufficiently hot but that are
improved with hydraulic stimulation are called
enhanced geothermal systems. Once at the surface,
fluids of various temperatures can be used to generate
electricity. The technology for electricity generation
from hydrothermal reservoirs is mature and reliable,
and has been operating for more than 100 years.
Hydropower:

Hydropower harnesses the energy of water
moving from higher to lower elevations. It can be
generated from reservoirs and rivers. Reservoir
hydropower plants rely on stored water in a reservoir,
while run-of-river hydropower plants harness energy
from the available flow of the river. Hydropower
reservoirs often have multiple uses - providing drinking
water, water for irrigation, flood and drought control,
navigation services, as well as energy supply.
Hydropower currently is the largest source of
renewable energy in the electricity sector. It relies on
generally stable rainfall patterns, and can be negatively
impacted by climate-induced droughts or changes to
ecosystems which impact rainfall patterns.

The infrastructure needed to create hydropower can
also impact on ecosystems in adverse ways. For this
reason, many consider small-scale hydro a
more environmentally-friendly option, and especially
suitable for communities in remote locations.

Ocean Energy (Tidal Energy):

Ocean energy derives from technologies that
use the kinetic and thermal energy of seawater - waves
or currents for instance - to produce electricity or heat.
Ocean energy systems are still at an early stage of
development, with a number of prototype wave and
tidal current devices being explored. The theoretical
potential for ocean energy easily exceeds present
human energy requirements.

Bioenergy:

Bioenergy is produced from a variety of
organic materials, called biomass, such as wood,
charcoal, dung and other manures for heat and power
production, and agricultural crops for liquid biofuels.
Most biomass is used in rural areas for cooking,
lighting and space heating, generally by poorer
populations in developing countries.

Modern biomass systems include dedicated crops or
trees, residues from agriculture and forestry, and
various organic waste streams. Energy created by
burning biomass creates greenhouse gas emissions, but
at lower levels than burning fossil fuels like coal, oil or
gas. However, bioenergy should only be used in limited
applications, given potential negative environmental
impacts related to large-scale increases in forest and
bioenergy plantations, and resulting deforestation and
land-use change.

Closure:
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Limitation of using renewable energy
sources-
It's hard to produce the same amounts as non-
renewable sources. It can be difficult to generate
guantities of electricity that are as large as those
produced by traditional fossil fuel generators but till
this is the requirement for Sustainable Development
“There is one forecast of which you can already be
sure: someday renewable energy will be the only
way for people to satisfy their energy needs.
Because of the physical, ecological and (therefore)
social limits to nuclear and fossil energy use,
ultimately nobody will be able to circumvent
renewable energy as the solution, even if it turns out
to be everybody's last remaining choice. The
guestion keeping everyone in suspense, however, is
whether we shall succeed in making this radical
change of energy platforms happen early enough to
spare the world irreversible ecological mutilation
and political and economic catastrophe.”
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Abstract:

Agriculture is an important industry on which the whole human civilization cherishes .Often Poets and
Novelists exhibit their feelings to give strong message through different products of agriculture Their aim is just
not to give a powerful message but also to draw the attention of their viewers towards different environmental
issues like climate change ,soil degradation cutting of trees .Through their writings they not only take
environmental issues into consideration but in some poems they give the message of rebirth where the narrator
says “’I will not be gone long’’ show a happy mood or give a powerful message of gathering and sharing
experiences the union of two nations through metaphorical use of tomatoes realizing that war is not good or
showing a happy mood through ‘’Fiesta melons’’a poem by Sylvia Plath or a kitchen table to sustain life during
war .A kitchen table is compared to the world and different cycles of life

Keywords: Environmental, Climate-Change, Soil-Degradation,Rebirth, Gathering ,Fiesta ,Cycles Of Life

Introduction:

Different Poets and Novelists exhibits their
feelings in different objects and different products
of agriculture .A griculture is one of the basic
sources of subsistence for man over thousands of
years .It is vitally linked with the production of the
basic constituents of man’s food ,shelter and
clothing which is derived fromplants and animals.
it is an important aspect which supports other
important aspect of human life .It plays an
exceptionally important role right from history
.Basically literature reflects human activity in a
particular society.Literature helps to expose societal
activities . The reflection of literature on agriculture
is vivid .In general meaning agriculture word is used
to denote the many ways in which crops ,plants and
domestic animals sustain the human population by
providing food and other products .The English
word agriculture  derives from the latin word
“ager’’ [field ] “’culture’’[ cultivate]R signifying
when combined the Latin agricultural field or land
tillage.But the word has come to subsume avery
wide spectrum of activities that are integrated to
agriculture and have their own descriptive terms
such  cultivation ,domestication ,horticulture
arboriculture and vegculture as well as forms of
livestock management such as mixed crop ,livestock
farmuuing ,pastoral and transhumans..

Over the years food agriculture and rural life have
been the source of inspiration for poets and
novelists .Understanding agriculture helps us in
several ways.It helps us grasp the agriculture related
imagery used in and reading poetry with
agriculture related imagery gives us a peek into the
way of life unfamiliar to many of us .It helps us
from a historical perspective when we read poetry
which examines a way of life that is in the past and
reading poetry set in cultures different from our own
helps gives us a multicultural perspective.

The poem included with the lesson provides some
good examples ,if one knows that crop-rotsation
involves planting different crops in the same field
,with each season , one can better understand the
progression  described in Gorden Baltomley’s
poem’’The Ploughman.It also helps us to know that
the word “’corn’’in the past was used for any grown
,not just whatv we know as corn which was called
““maize’’

In the poetry “’The Pasture’ the poet talks about a
farmer who has little bit of work that needs to be
done.He is soothingly telling someone else that he
wont be gone for long.The end of each stanza hasthe
line’Ishan’t be gone for long=You come too
providing a refrain or regularly recurring verse.

The theme of the poem is rebirth in the setting of
spring .We can see the faemer helping the farm in
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the process of rebirth and watching over the new
life that is growing .In the refrain ,we see that ythis
farmer has a loving relationship with the person he
is speaking to as he invites his friend to come along
with him.

In another poem “Ode to Tomatoes written by
Pablo Neruda is a metaphorical poem on the
relations between two nations Chile and Spain
.During the summer season ,tomatoes invades the
streers of Chile .The poet describes the abundance
of tomatoes halves the light of summer .It looks as if
tomato juice had overflowed the streets of Chile .It
alludes to the invasion pf Chile by Spain .The
tomato juice signals the bloodbath during invasion
In summer the tomatoes are said to have invaded
the kitchen alluding how Spain invaded Chile and
how two races were mixed .The presence of
tomatoes on the kitchen countertops displays its own
light of majesty .However the tomatoes must be cut
down to prepare salad indicating the Kkilling of
people during the war .lts wedding with onion
indicates the union of two races by marriages .Its
juice and seeds populate the salas .It indicates the
mating of two races and mixed breed coming from
it. Tomatoes is then made the star of the earth .It is
praised for its fertility, complexity ,its canals and
abundance .The great thing is as a gift that a tomato
offers Isthat it does not lesve any waste .It is liked
for its coolness and fiery color.

In one of the poem written by Sylvia Plath “’Fiesta
Melons”’ the main theme of the poem is melons
which are numerous as referred by the poetess .The
mood in the poem is happy and generally having fun
as the word “’Fiesta in the title suggests.Fiesta
melons is about having fun in the beautiful climate
.This poem was written when the poetess wanted to
remember her honeymoon in Southern Spain.
“’Perhaps the world ends here is written by Jot
Harjo uses the extended metaphor of the kitchen
table to examine themes like collective unity and
concepts like gratitude .Written as an extended
metaphor in which Harjo’s speaker compares the
ubiquitous Kitchen table to the world and the cycle
of life .”’Perhaps the world ends here ‘* is a stark
argument -during times of global war ,climate
change and overall fragmentation -for recognizing
the similarities of all humanity rather than its
differences .

Indian poets like Kedar nath Singh has also
shown  his boundless love for the pains of
farmers.Some of his lines
"Mai usse barso se jaanta tha
Ek adhed kisan
Thoda thaka hua
Thoda jhuka hua
> The Indian Farmer’> by Rajesh Thankappam a
poem of Indian agriculture is a predominantly
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dependent upon rains, especially the monsoon
rains.If the rains plays prank and fails ,farmers are in
doldrums .Another factor that haunts the farming
community is the unseasonal rains that destroys the
standing crops and reduces yield .A practical
solution needs to be found and implemented at the
grassroot levels so as to alleviate their sufferings ..
Sugathakumari known for her engagement with
poet, environmental activism, charity works and
sociocultural initiatives. In her poem ‘’Marathnu
Stuthi [An ode to the tree] has become a powerful
symbol of the protest and it turned the opening song
at many “’Save the Silent Valley campaign
meetings held across the state .

“’Silent Spring °’ is an environmental science book
by Rachel Carson, a book documented the
environment harm caused by the indiscriminate use
of pesticides. Carson accused the chemical industry
of spreading discrimination and public officials of
accepting the industry’s vmarketing claims
unquestionably .

Indian environmentalist — Amitav Ghosh -while
primarily known as a renowned novelist. Amitav
Ghosh’s works often incorporate the themes of
nature ,climate change and environmental issues
.His novels explore the complex interactions
between humans and the environment examining
the ways in which human activities and ecological
changes intersect.

Objectives:

1 To learn about how Poets and Novelists reflect on
agriculture and its products .

2 To learn about the powerful message that Poets
and Novelists give through agriculture and its
products .

3.To learn about how Poets and Novelists manifest
their feelings of love ,hate through agriculture and
irs products .

4.To learn how these messages in literature can
help improve the societ

5To learn about different environmental issues from
the writings

Data and Methodology

Data is collected from already published texts in the
public domain .Literature sources can include
textbooks ,,government and private companies
reports ,online papers and articles .
Methodology-Literarty research is used .

Impact of literature on Agriculture

Impact of literature on Agriculture

The study of literature helps one to understand the
importance of agriculture in human lide .Evwn poets
and novelsrs are aware of its importance .Thet do
feel that this is the only one industry that provides
humans with food and because of it human
populattion
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grows and develops.And so they reflect their
feelings in literature showing mood of happiness
as in Sylvia Plath’s Fiesta Melons *’ is about having
fun in a beautiful climate where the poetess
remembers her honeymoon in southern Spain .The
mood is happy as the poetess uses the word ‘fiesta
Several ~more words like  “’melo-eating
©,’thumpable “’.The main theme is melons as she
refers to them several times

“’Perhaps the world ends hers °’ is a poem written
by Joy Harjo is a poem written in metaphorical
form in which the poet compare the ubiquitous
kitchen table to the world and the cycles of life
.Basically the poem is based on gathering and
sharing

Like wise “’Ode to tomatoes shows the abundance
of tomatoes in Chile shows the two countries
coming up together realizing the drastic results of
war and the results are marriages resulting in birth
of new breed

Indian poet Rajesh Thankappam realizes the
importance of monsoon and how farmers suffers
when there are no monsoons and also the sufferings
of farmers due to unwanted monsoons .

““When there is no rain

Farmers groan in pain

And with unseasonal rain
Thereproducefloodthedrain’’+9| Irh. Sugatha kumari
known for her engagement with poet, environmental
activism, charity works and sociocultural initiatives.
In her poem “’Marathnu Stuthi [An ode to the tree]
has become a powerful symbol of the protest and it
turned the opening song at many ‘’Save the Silent
Valley campaign meetings held across the state .
“’Silent Spring *’ is an environmental science book
by Rachel Carson, a book documented the
environment harm caused by the indiscriminate use
of pesticides. Carson accused the chemical industry
of spreading discrimination and public officials of
accepting the industry’s marketing claims
unquestionably .

Indian environmentalist — Amitav Ghosh -while
primarily known as a renowned novelist. Amitav
Ghosh’s works often incorporate the themes of
nature ,climate change and environmental issues
His novels explore the complex interactions
between humans and the environment examining
the ways in which human activities and ecological
changes intersect.

Conclusions:

The discussions made aboveare enough to
conclude that how poets and novelists show their
cncern in agriculture in their writings and bring out
a powerful message from the different products of
agriculture .Examples can be checked from the
above lines like melons,tomatoes and kitchen tables
pasture and many more.Different Indian poets have
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shown their concern about monsoon in their poems

showing theirconcern about environment,climate

change,soil degradation and different environmental

issues.

Different novelist like Sugathakumari and Amitav

Ghosh have acted as an environmental actist and

have drawn the attention of their viewers towards

agriculture

In all this the name of Rachel Carson cannot be

forgotten who has written a science book in which

she has accused chemical industries on the

indiscriminate use of pesticides.
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Abstract:

This paper mainly tries to focus the Assam government initiatives for protection and preservation of
environment. Till today, there are many initiatives has been taken by government of Assam for encouraging
people to involve in protecting the environment. Among such initiatives Amrit Brikshya Andolan is very
significant which tries to bring the responsibility among the citizen for protecting the environment with a motive
of sustainable future. The Assam State Government has started this Amrit Brikshya Andolan Yojana to prevent
indiscriminate cutting of trees and give financial assistance to the Assam State Citizens, so that the citizens are
encouraged to plant saplings and the citizens acquire positive results by taking benefit of the yojana. However,
this initiative has faced a lot of criticism from different stakeholders with regard to timing of plantation that has

been chosen by the government.

KeyWords: Amrit Brikshya Andolan, Sustainable Future, Govt. of Assam.

Introduction:

Environment protection is a shared
responsibility, for ensuring a better future for
ourselves and future generations. The term
"environmental protection” refers to policies, plans,
and initiatives that lower the hazards that pollutants
like fuels, oils, hazardous wastes, and hazardous
materials provide to the environment. * With the
provision of protocols for handling these
commodities properly, the inspection of storage
vessels and sites, and the designation of preventative
maintenance methods, these programmes address
pollution prevention measures and regulatory
compliance. Plans for environmental emergencies,
which outline what should be done in the case of a
leak or discharge, are also included.

The preservation of the environment is
essential to modern society, yet many individuals
don't even know the rudimentary understanding of
what they can do. Depletion of natural resources and
environmental devastation are serious, ongoing
problems.

Assam is blessed with unique biodiversity
and rich forest areas that cover more than one-third
of the state’s total geographical area. A sizable
portion of Assamese people have historically lived
close to forests and relied on their supplies. The

! “Environmental Protection”, Pen State, 2023,

Retrieved from  https://ehs.psu.edu/environmental-
protection, Accessed on 16 December, 2023.

potential effects of climatic variability could include

and consequently harm these tribes' means of

subsistence in the Assam jungles. As a mitigation

strategy, forest protection is essential to lower

vulnerability to climate change and increase the

resilience of these communities.’

Objective:

1. To study the Assam Government proactive
initiative for sustainable future.

2. To study about the initiative of Amrit Brikshya
Andolan for protection of environment.

Background:

Assam, a state in northeastern India, is
renowned for its many communities, stunning
scenery, and rich cultural history. The Assam
administration has made tremendous progress over
the years in improving the state's citizens and
promoting sustainable development in a number of
industries. Social welfare, economic progress, and
environmental conservation have been accorded
priority by the government through a variety of
well-crafted schemes and initiatives. One among

2 Karma Tse-ring, Eklabya Sharma, Nakul Chettri and
Arun Shrestha, Climate Change Vulnerability of
Mountain Ecosystems in the Eastern Himalayas,
International  Centre  for Integrated Mountain
Development, Kathmandu, Nepal, June 2010, pp.37.
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such initiatives is Amrit Brikshya Andolan with
regard to environment protection.’

Chief Minister Himanta Biswa Sarma
underlined the significance of ensuring that at least
80% of these saplings live through this programme,
helping to realise Prime Minister Narendra Modi's
aim of achieving net-zero emissions." The Chief
Minister also announced the government's ambition
to plant eight crore seedlings in 2024 and a further
ten crore saplings in 2025, with the goal of
suppressing its own records. The importance of
concentrating on commercially viable tree species
was underlined once more by him, as he realised
that doing so would support the local green
movement as well as strengthen the local economy.
Assam Amrit Brikshya Andolan:

The Assam Government has embarked on a
significant endeavor known as the Amrit Brikshya
Andolan, under the leadership of Chief Minister
Shri Hemanta Biswa Sarma. The goal of this project
is to plant one crore seedlings in order to promote a
more sustainable and green environment throughout
the state. The Andolan, which will formally begin
operations on June 8, 2023, aims to increase the
state's green space and foster a tree-based economy.
This Andolan encourages all citizens to plant tree
saplings, and those who do so will receive Rs 100
for the first tree and Rs 200 for the second.

Goals of Amrit Brikshya Andolan:

The Assam government started a large-
scale tree planting campaign in 2023 called the
Assam Amrit Brikshya Andolan. There are four
primary goals for the Andolan. To significantly
enhance the amount of greenery in Assam, the main
objective of the Amrit Brikshya Andolan is to plant
one crore seedlings throughout the state. First is
Direct Benefit Transfer (DBT). By offering
members financial assistance through a Direct
Benefit Transfer programme, the project hopes to
encourage their active participation in planting trees.
Second, the Andolan seeks to boost the state's tree-
based economy by promoting the development of
trees, which will create chances for sustainable
employment and livelihood. Third, increasing green
coverage beyond historical levels will improve the
state's overall environmental health. Fourth,
increasing green coverage beyond historical levels

¥ <«Assam Government Schemes: Empowering

Communities and Driving Progress”, Marg ERP Ltd,
June 15, 2023, https://margcompusoft.com/m/assam-
government-scheme/, Accessed on December 29,
2023.

* “Assam attempts to set None world records with
Amrit Brikshya Andolan”, G Plus News, Sep 18, 2023,
Retrieved from https://guwahatiplus.com/assam/assam-
attempts-to-set-nine-world-records-with-amrit-
brikshya-andolan, Accessed on 12 October, 2023.
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will improve the state's overall environmental
health.

Significance of Amrit Brikshya Andolan for
sustainable future:

The Assam Amrit Brikshya Andolan is a
testament to the state's unwavering commitment to
promoting sustainable development and
environmental preservation.” With its distinct
approach to tree planting and maintenance, bolstered
by strong financial incentives, the Andolan
communities have the potential to significantly
impact Assam's thriving ecosystem. In addition, it
has the ability to strengthen local communities and
move them towards a sustainable, wealthy future.

It is expected that with this initiatives,
Assam's green landscape will clearly improve as a
result of the effort, creating a more lively and
healthful atmosphere. Seedlings will be given to all
participants, regardless of their financial situation.
This strategy guarantees fair access and promotes
widespread involvement. Andolan will help the
people of Assam by opening up new paths for
economic growth and livelihoods through the
promotion of a tree-based economy. In order to
promote a sense of shared responsibility and
involvement, the Andolan actively involves a
variety of groups, including as Self Help Groups,
ASHA workers, educational institutions, and
community organisations.

Conclusion:

Hence, the Amrit Brikshya Andolan is a
grassroots movement that originated with the goal of
nurturing and protecting the environment. The
movement encourages individuals, communities,
and organizations to come together for a common
cause: to restore and maintain the delicate balance
of the ecosystem. The movement aims to have a
beneficial effect on the environment by mobilising
people and communities to take collective action.
Participating in this movement offers not only
personal satisfaction but also contributes to the well-
being of future generations.

Nevertheless, the policies like Amrit
Brikshya Andolan of Assam  government
demonstrate its dedication to the general well-being
and advancement of its populace. Such initiatives
prioritise equality, sustainability, and economic
growth; have set the groundwork for an improved
future for citizens of Assam. To optimise the effects
of these programmes and build a more prosperous
and just society, it is imperative that the state

® Shubham Mittal, “Assam’s Amrit Brikshya Andolan
2023”, Oliveboard, 1 December 2023, Retrieved from
https://www.oliveboard.in/blog/amrit-brikshya-
andolan-2023/, Accessed on 23 December, 2023.
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maintain  effective  implementation, ongoing
monitoring, and assessment.
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Abstract:

The groundwater resource is one of the key factors in making the country self sufficient in food
production. Groundwater-irrigated agriculture plays an important role in poverty alleviation and has greatly
increased food production. Until now, availability of groundwater has not been a constraint to agricultural
development. But this resource is increasingly facing various problems including quality hazards in many areas
where the exposure to pollution from agriculture, urbanized areas and industrial sites as well as arsenic
contamination in shallower groundwater aquifers makes the water unfit for human consumption and in some
cases even for irrigation purposes. High rates of pumping for irrigation and other uses from the shallow aquifers
in coastal areas may result in widespread saltwater intrusion, downward leakage of arsenic concentrations and the
general degradation of water resources. Besides, use of agrochemicals may cause contamination of shallow
groundwater and sediments. Continuous decline of groundwater tables due to over-withdrawal has also been
reported from some areas. Thus the overall situation calls for urgent groundwater management for sustainable
development. Groundwater management must adopt an integrated approach taking into account a wide range of
ecological, socio-economic and scientific factors and needs. The water level of Rohtak district has been studied
and mapped in twice a year 2010, i.e. Pre-monsoon (June), and Post-monsoon (October) period using Inverse

Distance Weighted (IDW) method of Spatial Interpolation (Geospatial Techniques).

Keywords: Groundwater, Poverty Alleviation, Resource, IDW; and Interpolation.

Introduction:

Groundwater is the most precious natural
resource of the earth and is of utmost importance in
every facet of human life. Although, it is a more
dynamic renewable natural resource, its availability
with good quality and proper quantity is of
significant importance.  Groundwater resource
comprises of two parts- dynamic resources in the
zone of water table fluctuation, which reflects
seasonal recharge, and discharge of aquifers and
static resource below this zone (Das, 2006). The
dynamic groundwater resource, which is recharged
annually, is exploited for irrigation, domestic and
industrial purposes. Rainfall is the principal source
of recharge, though in some areas canal seepage,
return flow from irrigation and seepage from water
harvesting structures also contribute significantly to
the groundwater recharge (Chatterjee and Purohit,
2009). As a result of burgeoning population,
urbanization and deforestation, pressure s
continuously increasing on this valuable precious
resource of nature. It has been observed over a
period of time that Haryana is facing two types of
problems related to exploitation and utilization of

groundwater resources i.e. rising as well as
declining trends. Rising trends in the areas of poor
groundwater quality whereas declining trends in the
areas where groundwater quality is fresh resulting
into overexploitation by farmers. The use of
Geographic Information System is not new in
groundwater  studies.  Different  Researchers
(Chaudhary, 1996 and Central Groundwater Board,
2013) have successfully used GIS technology for
studying various aspects of groundwater (quality,
availability, potentiality etc.) in different parts of
Haryana state. These studies reveal that in some
areas, there is continuous decline of groundwater
over a period of time. These are the areas where the
quality of groundwater is fresh. Central part of
Haryana is witnessing rise in the water table leading
to waterlogging and salinization. These areas are
dominated by poor quality of groundwater. In the
light of the above discussion, present article
describes the groundwater scenario of Haryana state
as in 2011 with regard to the volumetric assessment
of availability and draft. It also assesses the spatial
variations in per unit availability, draft and stage of
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groundwater development with the help of GIS
technology.
Study Area:

Rohtak district of Haryana lies between 28

40’ to 29 ° 05° North latitudes and 76 © 13 to 76
51’ East longitudes (Fig 1.1). Total geographical
area of the district is 1745 sg.km. Rohtak district is
one of the 22 districts of Haryana State in Northern

0]

0]
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India. Rohtak district is located in southeastern part
of Haryana State and constitutes a major part of
eastern Haryana plain. Rohtak District, a part of
eastern Haryana plain is bordered by Sonepat in
northeast and Jind districts in the north, Jhajjar
District in the South, Hissar district in the North
West and Bhiwani in the West.

Location Map of Study Area

Rohtak District

=

00 150kt

Review of Literature:
Ground water is a vital natural resource

available in the planet earth. Depending on its usage
and consumption it can be a renewable or a non-
renewable resource. It is estimated that
approximately one third of the world’s population
use ground water for drinking (Nickson et al. 2005).
Ground water is the major source of water supply
for domestic purposes in urban as well as rural parts
of India. Among the various reasons, the most
important are non-availability of potable surface
water and a general belief that ground water is purer
and safer than surface water due to the protective
qualities of the soil cover (Mishra et al. 2005). In the
present report, the application of remote sensing and
GIS techniques has been used to study the level and
changes of ground water over the decade of Rohtak
District. Sitender and Chaudhary (2015) studied that
groundwater is the most precious natural resource of
the earth and is of great importance in every facet of
human life. As a result of burgeoning population,
urbanization and deforestation, pressure s
continuously increasing on this valuable resource of
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nature. Amarjeet et al. (2015) was carried out to
assess the suitability of Meham Block ground water
for domestic and agriculture purpose. Parmar et al.
(2015) examined that water logging is one or the
major environment issue and hurdle in development
of the area. The study was carried out to identify the
water logged area in Rohtak District, Haryana. Rani
and Chaudhary (2015) has made attempt to
understand the spatial distribution pattern of
suitability of groundwater quality for domestic use
in Hisar district of Haryana state, India by using
Geographical Information System (GIS) techniques.
Paudyal et al. (2016) specified that waterlogging is
one of the major problems of land degradation
processes. GIS environment was used to prepare and
overlay different thematic maps and to extract the
desired information. Based on satellite imagery,
about one per cent of the study area was affected by
surface waterlogging during the pre-monsoon period
of 2010. Management strategies were suggested
depending on the nature of the problem i.e. surface
or sub-surface waterlogging as well as depth and
quality of groundwater.
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Objective:

Modern techniques like remote sensing and
GIS are increasingly becoming important day by
day in all real life problems, which are geo-spatial in
nature. Field of hydrology and water resources
development is also the area having extensive scope

of deriving benefits from these tools of geo-
informatics. Therefore this study will fulfilled the
specific objectives by utilization GIS method. The
main objective of the study area is to analysis the
groundwater level and examines the leading
problems of the Rohtak district.

Methodology: The methodology used for the study of groundwater level in Rohtak district is following:

Rohtak District

Statement of the Problem \

Objectives

y
Data of Groundwater Level

Satellite Data

QGIS 2.18 & SAGA 3.0

Interpolation Mapping \

Standard FCC

Analysis

\

Conclusion

Data source:

The LANDSAT 8 (ETM+) satellite data
acquired on 19 October 2016 was used for the study
of the groundwater level of the Rohtak district. The
village wise data of the groundwater level were
collected from the Groundwater Cell, Directorate of
Agriculture, Panchkula. Village wise spatial
distribution of groundwater level was mapped using
QGIS 2.18 and SAGA 3.0 software’s and final maps
of the study area, FCC and interpolation maps were
prepared. These maps were then analyzed to explain
the leading problems of the study area.
Groundwater Level of Rohtak District, 2010

The study of the groundwater data, exact
interpolation method of spatial interpolation has
been used. Further, groundwater data has been
interpolated with the help of Inverse distance
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weighted (IDW) method. IDW is a local
exact interpolation technique, which is based on
standard geographic assumption that the unknown
value of point is influenced more by its
neighbouring points than those further away. The
weight/degree of influence is expressed by the
inverse of the distance between points raised to a
power i.e. as the distance increases the influence
decreases over the unknown points. The
weight/degree of influence is expressed by the
inverse of the distance between points raised to a
power. The power of 1.0 means constant rate of
change. The power of 2.0 suggests that the rate of
change in values is higher near a known point and
level off away from it.
The equation for IDW method is:
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Zo = estimated value at point 0

Zi = Z value at control point i,

d; = distance between control point i and point 0

s = the number of control points used in estimation
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k = specified power.

Groundwater Level of Rohtak District, 2010:

The water level of Rohtak district has been
studied and mapped (Fig 1.2 & 1.3) in twice a year,
i.e. Pre -monsoon (June), and Post monsoon
(October) period. In the month of June water level
(Fig 1.2) is 1.8 metre whereas in October it
increases 0.4 metre (Fig 1.3). The ground water
level is high in the Northern parts of the study area
where villages comprises Nandal, Guga Heri,

Lakhan Majra, Bainsi, Kharainti and Ajaib, Girawar,
Central (Madina Korsan, Nidana, Kharkara, Madina
Gidhran, Bahu Akbarpur, Mokhra Khheri Roz,
Mokhra Khas, Sampal, Lahli), East (Rithal Narwal,
Kiloi Dopana, Kiloi Khas, Rurki) and in the
Southern parts of the Rohtak, where villages are
Kanheli, Pehrawar, Shimli, Karontha, Baland,
Ritauli.

Groundwater Level of Rohtak District, 2010
(Pre-Monsoon)

Legend

Depth m Metrey
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The continuous raising of ground water level it leads
to waterlogging and salinity problems of the study
area. This occurs due to poor irrigation practices and
more uses of fertilizers in agriculture. Salinity has
adverse effect on soil and reduces soil fertility and
further leads to degrade of agricultural activities.
Drinking water also affected this problem so people
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face many health problems. The groundwater
problem in Rohtak district has two dimensions. The
first is that of rising groundwater level in the areas
with low quality aquifers, leading to secondary
salinization and waterlogging. The second is that of
declining water level due to over-pumping of
groundwater in fresh water quality aquifer zones.
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Groundwater Level of Rohtak District, 2010
{Past-Monsoon)

) a ’
‘mrm —

Fig 1.3
The visual interpretation of the standard false colour having more agricultural activities (red colour) have
composition (Fig 1.4) of the study area also supports higher problem of water logging. On the other hand
the findings from the interpolation analysis (Fig 1.2 inhabitant areas have relatively lesser water logging
& 1.3) as we can see that regions in the district problems (light grey colour).

Standared FCC of Rohtak District

Conclusion:

The water level of Rohtak district has been
studied and mapped in twice a year 2010. The
continuous rising of ground water level it leads to
waterlogging and salinity problems in Rohtak
district. It happened due to poor irrigation practices
and more uses of fertilizers in agriculture. The first
is that of rising groundwater level in the areas with

can improve the capacity of individual farmers to be

productive.
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Abstract:

As mankind, we must all work together to keep our home planet clean, to preserve it for future
generations and to fully enjoy our own lives. Companies and organizations today employ environmentally
sustainable working practices and place a strong emphasis on the environment to reduce the harm to their
operations on both an internal and external level. Employees also play a crucial part in creating an
environmentally friendly workplace because they are the ones who put sustainability measures into action. This
paper is an empirical investigation into the awareness and environmental sustainability practices used by workers
in the Dakshina Kannada District of the Indian state of Karnataka. A survey of 150 Dakshina Kannada employees
working for various organizations, including banks, private and public companies, cooperative societies,
educational institutions, supermarkets, hotels, and small business stores, is used to gather primary data. The
incorporation of secondary data comes from journals, newspapers, and online resources. The main objectives of
the study are to determine the degree of employee awareness about the environmental sustainability practices
used by their organizations and the extent to which employees are involved in those initiatives to increase their
accountability to put those practices into practice in those organizations.

Keywords: Sustainable environmental practices, Employees' level of awareness, Ecological Green, Employees'

accountability

Introduction:

Sustainability and environmental protection
are now major challenges that need to be addressed.
Each person is responsible for preserving the
ecological system of the environment and creating a
society free from pollution to keep the Earth
habitable for future generations and to enjoy our
lives to the fullest. Though industrialization has
contributed to the rapid economic development of
many nations throughout the world by bringing
about several changes in people's lifestyles and
ensuring a higher quality of living, it also tells a
very horrible story of harming the environment. It is
extremely upsetting to learn that adopting ways to
assure environmental protection and sustainability is
now necessary for the very future of humans.
Today’s businesses and organizations employ
environmentally sustainable workplace practices
and place a strong emphasis on the environment to
reduce the harm that their enterprises suffer both
internally and externally. The need to build a
healthy and sustainable workplace that correlates to
happier employees, enhances productivity, and
reduces work-related illnesses is necessary for them
to have a significant effect on their customers and

the world. An eco-friendlier workplace suggests a
better work-life balance. It can bring the team
together for a worthwhile cause.

Green Environment at Work Place:

Employees can be employed as champions
to promote green environments and environmental
sustainability at work since they have creative ideas
for protecting the environment and are essential in
putting eco-friendly work practices into effect. By
incorporating the staff, the following basic measures
can be put into practice at work to reduce
environmental damage:

1. Adopting a recycling program, purchasing
recycled goods, printing, or copying on both
sides of the page.

2. Reusable plates, water bottles, coffee mugs, and
other items can be used in place of disposable
ones.

3. Donating unused goods to educational
institutions or other nonprofit organizations.

4. Utilizing sleep mode on the computer rather
than screen savers.

5. Utilizing energy-saving light bulbs.

Opting for eco-friendly packaging and labeling

o
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7. Provide rewards to workers who engage in eco-
friendly behaviors like carpooling, biking, or
taking the bus.

8. Reducing paper wuse. Using cloud-based
collaboration tools like Google Drive and
moving to electronic files.

Objectives Of Study:

The present study is based on following objectives

1. To learn how well-informed employees are
about the environmental sustainability strategies
used by their organizations.

2. To ascertain the level of employee participation
in organizations' sustainability activities.

Rationale And Significance Of Study:

Since environmental sustainability s
currently a significant issue, all nations and all of
humankind are required to adopt and adhere to
environmental sustainability plans, regardless of
caste, race, religion, or other distinctions. For
establishing a sustainable cycle, every positive
activity, no matter how tiny, is regarded as
important. To build a sustainable Earth and
economy for future generations, environmental
sustainability practices development and promotion
have today become a huge global movement. This
study has a greater impact in this aspect.

Literature Survey

Previous studies relating to the present study

highlighted below

1. Fernando Ruiz-Pérez, Alvaro Lleo etal. (2021)
in their research paper “Employee sustainable
behaviors and their relationship with Corporate
Sustainability: A Delphi study” opined that
studies should focus on the best strategies for
corporations to encourage sustainable behavior
among their workers. The development of in-
field validated assessment tools for staff
behaviors towards environmental sustainability
is thus required to demonstrate how an increase
in these sustainable behaviors improves
sustainability.

2. Rita Goralska-Walczak, Ewa Rembiatkowska
etal (2023) in their research article “Initial
Insight into the Environmental Awareness of
Employees in the Catering Sector in the City of
Rybnik, Silesia” stated that it is important to
educate everyone who is in charge of catering
for the public, including school principals,
chefs, caterers, and instructors, on green public
procurement, organic foods, and sustainable
systems. Because it is crucial to educate both
the public and parents.

The review of the literature revealed that
no studies were conducted in the Dakshina Kannada
District of Karnataka to ascertain how employees
comprehended environmental sustainability
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practices in their workplaces. This study was
therefore done to fill this knowledge gap.
Research Methodology:

A survey of 150 employees in the Dakshina
District of Karnataka who work for a variety of
organizations, including banks, private and public
companies, cooperative  societies, educational
institutions, supermarkets, hotels, and small
businesses stores, was used to carry out this
empirical study. To gather primary data, a google
form with a structured questionnaire was sent to all
employees via email and WhatsApp groups.
Respondents were selected using the convenience
sample technique. The secondary data was obtained
from publications like newspapers, journals, and
websites.

Hypotheses:
H1. Employees of Dakshina Kannada District agree
with the environmental sustainability practices
adopted by their organizations.
H2:  Employees’ comprehension  of  the
environmental sustainability initiatives adopted by
their
organizations vary significantly depending on
their gender, age, educational background,
occupation, and level of monthly income (i.e.,
demographic characteristics).
Limitations Of Study:

The opinions of 150 employees of Dakshina
Kannada District served as the foundation for the
information in this report. It is a micro study. To
learn more about the actual working circumstances,
a thorough investigation can be conducted in this
subject.

Result and Discussion:

Data from 150 employees of various
organizations in the Dakshina Kannada District was
gathered with the help of a structured questionnaire,
and data analysis was done to extract meaningful
information from the data. To analyze and interpret
data, SPSS software was utilized. Statistical
methods such as percentage analysis, mean,
standard deviation, percentage mean, and chi square
test were used for the interpretation of data
Finding Of Study:

Demographics:

It is evident from Table 1 that both male and female
employees of various age groups, professions,
educational backgrounds, and monthly salary groups
are surveyed to gather their perspectives. It indicates
that survey respondents have a varied demographic
profile.

Comprehension level of Employees about
environmental sustainability practices adopted
by their organisations:

To know the Comprehension level of Employees
about environmental sustainability practices adopted
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by their organisations, responses were measured on
5 point Likert rating scale, ‘Very Poor’ (1), ‘Poor’
(2), ‘Average’ (3), ‘High’ (4) and Very High (5).
Mean Value, Standard Deviation and % Mean was
found out and interpretations were made based upon
% Mean Value as, if % mean is 0% - 20 % ° Very
Poor’, 21% - 40% ‘Poor’, 41%-60% ° Average’,
60%-80% ‘High’ and 81%-100% ‘Very High’ level
of awareness. The results are shown in Table 2.
Testing of Hypothesis:
H1l. Employees of Dakshina Kannada District
agree with the environmental sustainability

practices adopted by their organizations.
Study revealed that comprehension level of
respondents about environmental sustainability
practices adopted by their organizations was ‘High’
with Mean and Standard Deviation 3.66+.83671 and
% Mean 73.2%. So, the alternative hypothesis
‘Employees of Dakshina Kannada District agree
with environmental sustainability practices
adopted by their organizations’ is justified.
H2: Employees’ comprehension of the
environmental sustainability initiatives adopted
by

their  organizations vary significantly
depending on their gender, age, educational

background, occupation, and level of
monthly income (i.e., demographic
characteristics).
Values obtained about Respondents’ level of
comprehension about environmental sustainability
initiatives adopted by their organizations based on
demographic factors was compared by using Chi
square test and presented in Table 3. The test result
in Table 3 reveals that there is a significant
difference in the comprehension level of
respondents about environmental sustainability
initiatives adopted by their organizations based upon
demographic variables, as p= 0.000<0.01 on each of
the demographic factors such as Gender, Age,
Educational  qualifications,  Occupations and
Monthly income level of respondents. So alternative
Hypothesis H2: Employees' comprehension of the
environmental sustainability initiatives adopted
by their organizations vary significantly
depending on their gender, age, educational
background, occupation, and level of monthly
income (i.e., demographic characteristics) is
accepted.
Employees’ participation in sustainability
initiatives of their organizations:

Respondents were asked to rate their
opinions of their participation in various initiatives
taken by their organizations to ensure environmental
sustainability on a 5-point scale (Very high =5, High
=4, Average =3, Poor =2, Very Poor =1) in order to
better understand how participated their employees
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are in sustainability initiatives within their

organizations. Mean Value, Standard Deviation, and

% Mean was discovered. Based on% Mean Value,

interpretations were made, such as: if % mean is 0%

- 20% "Very Poor," 21% - 40% "Poor," 41% - 60%

"Average," 60% - 80% "High," and 81% - 100%

"Very High" level of participation in sustainability

initiatives of their organizations. Table 4 presents

the outcomes. According to the study's findings,
employee participation in sustainability projects
within their organizations was "High" for each

initiative taken on by those organizations, with a

mean score of more than 70% for each element. It

denotes that employees in the Dakshina Kannada

District are actively supporting their employers in

their attempts to decrease environmental damage

because they recognize the value of environmental
sustainability.

Suggestions:

Though employees of Dakshina Kannada
District are sufficiently aware of the value of a green
workplace and actively participate in their
organizations' environmental sustainability
practices, they still need to pay more attention to
problems like pollution brought on by
industrialization, climate change, and deforestation,
loss of biological variety, melting polar icecaps,
which pose a serious threat to even the existence of
humans on Earth. Environmental protection
measures need to be prioritized more at every stage
of operations, not as a requirement but as a
fundamental duty of every person inhabiting the
planet. This study revealed that employees'
participation in their organizations' environmental
sustainability practices is not very high. In this
sense, enormous effort is needed.

Conclusion:

In addition to being a healthy environment,
a green workplace will inspire and motivate its staff,
increasing their productivity. According to earlier
studies, a positive work atmosphere can increase an
employee's productivity by 21%. It is common
knowledge that the workplace environment has a
significant impact on employees' attitudes, moods,
and levels of productivity. Furthermore, a good
working environment is crucial to ensuring that staff
are happy in their jobs. To maintain tranquil living
and a healthy eco-system, it is our primary
obligation to keep our homes and workplaces clean
and pollution-free.
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Table 1: Demographic profile of Respondents

Demographic factors Classification Number of Respondents Percent
Male 72 48.0
Gender Female 78 52.0
Less than 25 31 20.7
Age group 25t0 35 years 43 28.7
35to 45years 41 27.3
45years to 55 years 23 15.3
55 years & above 12 08.0
Less than Rs.15,000 24 16.0
Monthly Income of the Rs.15,000- Rs.30,000 23 15.3
respondents Rs.30,000- Rs.45,000 45 30.0
Rs.45,000- Rs.60,000 40 26.7
Rs.60,000& above 18 12.0
Educational qualification | SSLC 08 05.3
PUC 20 13.4
Graduation 90 60.0
Post Graduation 20 13.3
Other qualification 12 08.0
Occupation Office Attenders 09 06.0
Office clerks 55 36.7
Supervisors 35 23.3
Managers 30 20.0
Others 21 14.0

Source: primary data

Table 2: Distribution of respondents on the basis of their Comprehension level about environmental
sustainability initiatives adopted by their organisations

Factor Very Poor Average High Very High Mean / Percentage
poor No. & No. &% | No.& % | No.& % Standard Mean
No. & % Deviation
%
Comprehen 6 8 58 56 22 73.2%
sion level of | (4%) (5.3%) (38.7%) (37.3%) (14.7%) | 3.66+.83671
respondents

Source: Primary data

Table 3: Chi square test results of values obtained about Respondents’ level of comprehension about
environmental sustainability practices adopted by their organisations based on demographic factors.

Demographic Chi square value d.f P Significance
factors
Gender 26.810 1 0.000 Highly Significant
Age group 14.650 1 0.000 Highly Significant
Monthly income 11.867 1 0.000 Highly Significant
Occupation 15.456 1 0.000 Highly Significant
Educational 13.432 1 0.000 Highly Significant
Qualification

Source: primary data

Dr. Ravikala.

70


https://www.sciencedirect.com/journal/journal-of-cleaner-production
https://www.sciencedirect.com/journal/journal-of-cleaner-production/vol/329/suppl/C
https://onlinelibrary.wiley.com/authored-by/Law/Michelle+Man+Suet
https://onlinelibrary.wiley.com/authored-by/Hills/Peter
https://onlinelibrary.wiley.com/authored-by/Hau/Billy+Chi+Hang
https://onlinelibrary.wiley.com/authored-by/Hau/Billy+Chi+Hang
https://onlinelibrary.wiley.com/authored-by/Hau/Billy+Chi+Hang
https://onlinelibrary.wiley.com/authored-by/Hau/Billy+Chi+Hang
https://onlinelibrary.wiley.com/authored-by/Hau/Billy+Chi+Hang

IJAAR

Vol.4 No.43

Table 4: Distribution of respondents based on their participation in environmental sustainability practices
adopted by their organisations.
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Factors

Very poor
No. & %

Poor
No. & %

Average
No. & %

High
No. & %

Very High
No. & %

Mean /
Standard
Deviation

Percentage
Mean

Switch off
lights
whenever
leaving a
room

00
(0%)

00
(0%)

48
(32%)

90
(60%)

12
(8%)

3.8920+
.58968

77.84%

Reading
documents
on screen
rather than
printing
them out

00
(0%)

00
(0%)

44
(29.3%)

94
(62.7%)

12
(8%)

3.9240+
57287

78.48%

Taking
partin
recycling
program

00
(0%)

00
(0%)

47
(31.3%)

87
(58%)

16
(10.7 %)

3.7320+
.62164

74.64%

Printing or
photocopyi
ng double
sided

00
(0%)

00
(0%)

32
(21.3%)

104
(69.3%)

14
(9.3%)

3.9860+
.54497

79.72%

Using
public
transportati
onor
Walking or
riding a
bicycle
rather than
driving a
car

00
(0%)

00
(0%)

55
(36.7%)

95
(63.3%)

00
(00%)

3.74+
49193

74.8%

Source: Primary data
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Abstract:

This topic investigates the intricate relationship between green building practices and smart city
solutions, emphasizing their pivotal roles in achieving sustainable urban futures amid rapid urbanization and
environmental challenges in consideration of SDGs. It encompasses discussions on cutting-edge technologies for
energy-efficient buildings, water conservation methods, and sustainable construction materials. Urban planning
considerations, including mixed-use development and efficient public transportation, are explored for their
potential in minimizing environmental impacts. Waste management strategies, the integration of smart
technologies like ICT, and community engagement efforts are scrutinized to highlight the effective approaches to
urban sustainability. The discourse extends to resilient and adaptive urban design principles, particularly in the
face of climate changes. Moreover, the abstract underscores the significance of policy frameworks, showcasing
the impact of green building codes and international collaboration in driving a global shift towards sustainable
urban development. This summary encapsulates a comprehensive exploration of diverse strategies needed to

shape cities that meet current needs while preserving opportunities for future generations.

Keywords: Sustainable, Governance, Sustainable Development Goals

Introduction:

According to the IPCC (2022), the
implementation of efficiency policies in buildings
and construction has the potential to significantly
decrease greenhouse gas (GHG) emissions, with a
reduction of up to 90% in developed countries and
80% in developing countries. This approach could
also contribute to lifting approximately 2.8 billion
people in developing countries out of energy
poverty. Despite these considerable benefits, the
building and construction sector is not on course to
fully realize its mitigation potential. Currently, it is
responsible for around 37% of energy and process-
related CO2 emissions and constitutes over 34% of
global energy demand (UNEP, 2022). Moreover, it
is noteworthy that, as of 2050, half of the buildings
anticipated for that period have yet to be constructed
(UNEP, 2017).

Apart from that it serves as a notable source of gases
in the earth's atmosphere that trap heat. (GHG)
emissions, buildings also endure substantial impacts
from climate change. A typical building currently in
use or under construction is expected to persist
beyond the year 2070, yet the climate conditions it
will experience are projected to undergo significant
transformations (UNEP, 2021). By 2050, around 1.6
billion urban residents are anticipated to regularly
face extreme high temperatures, while over 800
million people in more than 570 cities will be

susceptible to rising sea levels and coastal flooding
(UN DESA, 2018).

To mitigate emissions in the building sector, four
key transformations are essential: [1] lowering the
emissions intensity of energy consumption, [2]
diminishing embodied carbon emissions from
construction, [3] minimizing surplus floor area, and
[4] decreasing energy intensity. Efforts are needed
at various levels, including national and sub national
governments, international cooperation, businesses,
investors, private and development banks, and both
private sector and public citizens.

Sustainable Development Goals 7 highlight about
access to affordable and clean energy. Ensure
accessible, affordability, reliability and modern
energy for all is one of key priority in international
goal.

Access to reliable and sustainable energy sources is
a linchpin for human and economic development.
However, this critical aspect remains a challenge in
many parts of the world. The environment offers a
diverse array of energy sources, both renewable and
non-renewable, ranging from solar and wind to
hydropower, geothermal, biofuels, natural gas, coal,
and uranium. This article delves into the
significance of energy access, the implications of
increased fossil fuel usage, and the role of
sustainable practices in mitigating climate change
and disaster risks.
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SDG 7.3 - Enhancement of Energy Efficiency
Sustainable Development Goal 7.3 sets a target for
global advancement in energy efficiency by aiming
to double the rate of improvement in energy
efficiency on a global scale by the year 2030.
Measurement of SDG 7.3

The metric used to assess progress toward SDG 7.3
is energy intensity, broadly defined as the quantity
of energy utilized to generate a specific output or
service. The specific measurement for SDG 7.3 is
captured by the SDG 7.3.1 indicator, which gauges
the relationship  between  primary energy
consumption and GDP. This indicator serves as a
proxy to monitor progress at the national or global
level.

Utilizing  sector-specific  energy  efficiency
indicators, where outputs or services are more
clearly identified provides a means to enhance
decision-making. For instance, monitoring progress
in terms of energy consumption per unit of floor
area in buildings or energy consumption per
passenger kilometer in road travel offers improved
granularity for assessing and guiding energy
efficiency improvements in specific sectors.

The Challenge of Limited Energy Access:

A lack of access to energy supplies and
transformation systems acts as a significant
constraint to human and economic progress.
Millions of people worldwide still lack reliable
access to electricity, hindering education,
healthcare, and economic opportunities. Addressing
this challenge requires a comprehensive approach
that considers the diverse energy resources available
in the environment.

Renewable and Non-renewable Energy Sources:

The environment provides a rich tapestry of
energy sources, classified into renewable and non-
renewable categories. Renewable sources include
solar, wind, hydropower, geothermal, and biofuels,
offering sustainable options that can be harnessed
without depleting finite resources. On the other
hand, non-renewable sources such as natural gas,
coal, petroleum, and uranium provide energy but
pose challenges due to their finite nature and
environmental impact.

Global Climate Change Implications:

The increased reliance on fossil fuels,
without concurrent efforts to mitigate greenhouse
gas emissions, carries profound implications for
global climate change. Greenhouse gases released
through the combustion of fossil fuels contribute to
the warming of the Earth's atmosphere, leading to
shifts in climate patterns, rising sea levels, and
extreme weather events. Recognizing the
interconnectedness of energy consumption and
climate change is essential for steering towards
sustainable practices.
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Energy Efficiency and Renewable Adoption:

To address the challenges posed by climate
change, there is a growing emphasis on energy
efficiency and the increased use of renewable
energy sources. Energy efficiency measures aim to
optimize the use of energy, reducing waste and
environmental impact. The adoption of renewable,
such as solar and wind power, contributes
significantly to climate change mitigation by
providing cleaner alternatives to fossil fuels.
Disaster Risk Reduction:

Sustainable energy practices not only
mitigate climate change but also play a crucial role
in disaster risk reduction. As the frequency and
intensity of natural disasters increase, a shift
towards sustainable energy becomes imperative.
Renewable energy sources are often decentralized
and resilient, reducing wvulnerabilities associated
with centralized energy systems during disasters.
Additionally, the transition to cleaner energy
sources  lessens  environmental  degradation,
contributing to overall resilience.

Ecosystem Preservation for Energy
Development:

Maintaining and protecting ecosystems are
vital components of sustainable energy practices.
Ecosystems support a variety of renewable energy
sources, particularly hydropower and bioenergy.
Hydropower, generated from the flow of water,
requires the preservation of water ecosystems.
Similarly, bioenergy, derived from organic
materials, necessitates sustainable agricultural and
forestry practices to ensure a continuous and
renewable source of fuel.

The idea of "green structure rehearses," as we figure
it out today, with an emphasis on supportability and
natural contemplations, didn't exist in that frame of
mind in a similar structure. In any case, there are
instances of antiquated Indian design that
consolidated rules that line up with current
supportability objectives.

Vaastu Shastra: Vaastu Shastra is an old Indian
building science that underlines the agreeable
connection between the constructed climate and
nature. While it isn't precisely a "green structure"
idea, Vaastu Shastra considers factors like direction,
normal light, and ventilation in the building plan.
Jharokha Design: In customary Rajasthani
engineering, especially in places like Jaipur, you
track down the broad utilization of Jharokhas—
overhanging encased galleries with latticed
windows. These engineering components add
tasteful worth as well as add to inactive cooling by
permitting air flow.

Step wells: Step wells, like the Rani Ki Vav in
Gujarat, were water capacity structures that
highlighted multifaceted compositional subtleties.
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The plan considered cooler temperatures at lower
levels, and the step-like design worked with access
to water at various levels depending on the season.
Utilization of Nearby Materials: Antiquated
manufacturers in India frequently utilized privately
obtained materials, lessening the ecological effect of
transportation. For example, locally accessible stone
was frequently used to build sanctuaries and designs
in various areas.

Water Reaping: A few historical designs included
techniques for gathering water. For instance, it is
acknowledged that the Incomparable Shower at
Mohenjo-daro, an archaeological site of the ancient
Indus Valley Human Progress, had a sophisticated
waste framework.

While these practices may not align impeccably
with contemporary green structure principles, they
do reflect a specific degree of environmental
mindfulness and a craving to work as one with
nature. It's essential to take note that the inspirations
driving old development were often established in
social, strict, or commonsense contemplations as
opposed to expressly ecological ones.

Urban Dynamics: The Shifting Landscape of
Global Cities

The Global Urban Hierarchy Unveiled

The positioning of urban areas and the peculiarity of
megacities give an intriguing look into the elements
of worldwide urbanization. Tokyo, a rambling city,
as of now holds the title of the world's biggest city,
boasting an agglomeration of 37 million occupants.
Not a long way behind, New Delhi follows with 29
million inhabitants, while Shanghai and the
powerful teams of Mexico City and Sdo Paulo each
oblige around 22 million individuals. Today,
crowded urban communities like Cairo, Mumbai,
Beijing, and Dhaka are on the cusp of joining the 20
million-occupant club.

A Shifting Paradigm: Projections for Tokyo and
Delhi

Projections for 2020 anticipate a turning point for
Tokyo as its population is expected to commence a
decline. In stark contrast, Delhi, with its relentless
growth, is projected to ascend to the pinnacle of
urban population, potentially becoming the world's
most heavily inhabited city by 2028. These
projections underscore the dynamic nature of urban
demography and the shifting centers of global
population density.

The Rise of Megacities: A Glimpse into the Future
Looking ahead to 2030, global projections forecast
the emergence of 43 megacities, defined by
populations exceeding 10 million inhabitants.
Strikingly, these megacities are expected to burgeon
predominantly in developing regions, underscoring
the rapid urbanization occurring in these areas.
However, the urbanization narrative extends beyond
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sheer size, as some of the most rapid urban
agglomerations are transpiring in cities with
populations of fewer than 1 million residents.
Notably, many of these burgeoning urban centers
are concentrated in the dynamic regions of Asia and
Africa.
Urban Diversity: Beyond Megacities
While megacities captivate attention with their size
and influence, it is crucial to recognize the diversity
within the urban landscape. Contrary to the popular
notion of densely populated megacities, nearly half
of the world's urban dwellers reside in settlements
considerably smaller, with fewer than 500,000
inhabitants. These smaller urban hubs are scattered
across the globe and play a significant role in
shaping the socio-economic fabric of their
respective regions. The Metropolitan Cities is much
of the time viewed as banter discussion point, which
has a critical effect on the arrangement outlining in
the lengthy run. For an extremely extensive period
of time, local strategies have been related to
provincial financial issues, and metropolitan
arrangements have been connected to land use and
climate supportability. In summary, the intricate
web of global urbanization is marked by the rise of
megacities, the shifting fortunes of major urban
centers like Tokyo and Delhi, and the burgeoning
growth in  smaller yet influential urban
agglomerations. As we peer into the future,
understanding the nuances of urban dynamics
becomes essential for policymakers, researchers,
and citizens alike.
In conclusion, the intersection of energy access,
climate change mitigation, and disaster risk
reduction underscores the urgency of adopting
sustainable energy practices. The diverse range of
energy sources available in the environment
provides a foundation for addressing the challenges
of limited access and environmental degradation. As
the global community strives for economic
development, it is imperative to do so in a manner
that is mindful of the environmental consequences.
By prioritizing energy efficiency, embracing
renewable sources, and preserving ecosystems, we
can navigate towards a future where energy is both
accessible and sustainable, fostering human
development while mitigating the impacts of climate
change.
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Abstract:

The New Education Policy (NEP) 2020 was introduced with a vision of transforming Indian education.
Before NEP 2020, the education system was governed by the National Policy on Education (NPE) 1986 and the
Right to Education Act 2009, both of which emphasized integrating the physically and mentally challenged child
with the general child. Innovative practices in the classroom focus on pedagogy, technology, policy, and
administration. Teacher-led innovative techniques to create diversity that helps inclusive education. Inclusive
practices include curriculum, teacher, learner, and learning context. NEP 2020 focuses on economically and
socially disadvantaged groups to create inclusive and equitable education. The study's main objective is to discuss
various innovative practices for inclusive education. Based on secondary data, this paper focuses on creative
practices for inclusive education in the Indian context. Data from sources like e-books, articles, journals, and
commission reports has been collected. The paper briefly describes innovative practices of inclusive classrooms,

the importance of inclusive classrooms, and the challenges of inclusive approaches in the school.

Keywords: Inclusive Education, NEP-2020, Inclusion, Innovative Practices.

Introduction:

Every pupil has the equal right to quality
education, which is fundamental for all children
aged between 6 and 14. Right to Education Act
(RTE-2009) and Sarva Shiksha Abhiyan focus on
children with disabilities learning together in regular
schools. SSA focuses on increasing access to
education, enrolment, and improvement of quality
education: Integrated Education for Disabled
Children (IEDC) 1974, the central govt. The scheme
was last revised in 1992. This scheme provides
educational opportunities to all children with regular
schools to integrate and facilitate ultimate retention
in the standard school system. The areas (IEDC)
focuses on linkages of the mainstream schools with
exceptional schools, providing facilities of available
resources for children with disabilities, appointing
experienced teachers, training mainstream and
special school teachers, appropriate resource room
support, training of the academic staff, monitoring,
integration of specially-abled children, pre-school
facilities, adequate and proper instructional
materials support, assessment, and evaluation. The
Rehabilitation Council of India (RCI) 1992 was
enacted by the parliament. This regulatory body
monitors the training of rehabilitation personnel or
professionals to encourage research in special
education; that body is also responsible for
recognizing institutes and standardizing curriculum,
research, development, training, and workforce

development. Persons with Disability Act (PWD-
1995) ensures equal opportunities, protection, and
full participation; the act provides both promotional
and preventive aspects, rehabilitation like research
and workforce development, education, reservation,
employment, and vocational training, restoration of
the disabled child, unemployment and establishment
of homes for disabled children and creation of the
barrier-free environment. Education for All (2010),
a global monitoring report, argues for quality
primary education for all children. The New
Education Policy (NEP-2020) introduced the
education system differently. It entered the era of
inclusive education where children with disabilities,
with a particular focus on socially and economically
backward children, are allowed into the mainstream
education system, and nobody is denied admission
under any circumstances.

Objectives: The main aims of the study are to
understand the concept of inclusive education,
innovative practices for inclusive classrooms, and
the importance and barriers of inclusive approaches
in the school.

Methodology:

This paper is based on conceptual,
theoretical secondary analysis that focuses on
inclusive education and innovative practices for
inclusive education. Data from sources like e-books,
articles, journals, and other commission reports has
been collected. This paper briefly describes
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inclusive education, innovative practices in
inclusive classrooms, the benefits of inclusive
practices in an inclusive classroom, and barriers to
inclusive practices.

Concept of Inclusive Education:

Inclusive education allows all students from
different backgrounds to learn together in the same
school and classroom. Inclusion of all those children
who have traditionally been excluded from
mainstream education, not only special-abled
children but also different language groups or
minority groups. Inclusion is a dynamic process
constantly evolving or developing according to
context and culture (Stubbs, 2008). Salamanca states
that educational institutes should accommodate all
students regardless of their social, emotional
physical, linguistic, intellectual, or other conditions.
Convention on the Rights of the Child article (28)
ensures all children have equal education rights
without discrimination. The Universal Declaration
of Human Rights (UDHR article 26) also ensures
that every pupil has the right to education. New
Education Policy (2020) provides the full
participation of economically and socially
disadvantaged groups. Nobody can deny admission
under any circumstances.

Inclusion refers to full participation in all aspects of
school life and supports the culture, policies, and
practices. In an inclusive education system, all
children succeed and achieve well-being through
every stage of learning. To meet the challenges of
inclusive practices in the classroom, the
involvement and cooperation of teachers, family,
and community members are vital to creating better
inclusive approaches in the school. The environment
of inclusiveness provides a sense of belonging,
respect for each other, access to opportunity for all,
a common purpose, and appreciation of individual
attributes and values. The inclusion of the education
system needs a wide range of policy strategies,
processes, and practices for quality education for
pupils.

Some Components of Inclusive Classroom:
Leadership

School Climate and Structure

Collaborative Practices

Student Placement

Funding

Family and Community Involvement
Supplementary Aid and Services

Refocused use of assessment

Use of effective program models and classroom
practices (Lindsay, 2003).

Inclusive Practices in the Classroom:

Inclusive practices in the classroom focus
all students learning together, valuing others’
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cultures and perspectives, teachers learning to
expand their skills, celebrating diversity and
individuality, nurturing shared respect and empathy,
honoring the needs of all learners equally, giving
teachers assistance and support, connecting
individuals with innovative learning styles, and
focus on abilities, not disabilities. Govt. of Assam
elementary education major interventions for
inclusive practices in the classrooms different
activities have been conducted, significant
interventions for inclusive education provide the
barrier-free  environment, awareness creation,
corrective strategy, curriculum adaptation, and
distribution braille book, a celebration of world
disabled day and braille day, conducting of a
daycare center, identification, and enrolment,
providing transport and escort allowances,
assessment and distribution of aids and appliances.
The effective practices of inclusive classrooms
depend on planning and educational processes and
systems, organizations, educational strategies,
teacher  training,  professional  development,
differentiated and personalized teaching, and the
needs of students (Kozibroda et al., 2020).
Respectful and positive classroom climate and
teamwork, new curricula, appropriate school policy,
efficient teacher education, and teacher beliefs,
attitude, and behavior are the most influencing
factors (Schwab et al., 2015), inclusive design,
inclusive practice, and inclusive design (Page et al.,
2021) promoting inclusive values, collaboration,
family involvement, lesson planning, scheduling,
coordination, assessing or reporting student
behavior is the applicable practices (Jackson et al.,
2000) digital technology and internet creating the
innovations of inclusive practices and influencing
factors are economic trends, technological trends,
social and demographic changes (Hamburg, 2017)
institutional factors, funding, legal factors, access
and pedagogy (Larysa, 2020). Inclusive classroom
practice, awareness about legislation, and teachers’
awareness about inclusive practices (A, Binuraj
Abbas, Faiza; Zafar, Aneeka; Naz, 2016). However,
the best practices of inclusive classrooms are
universal design for learning, classroom community
building, and collaborative participation in a digital
environment with a physical environment.

Benefits of Inclusive Practices:

Inclusive practices in the classroom provide
equal learning opportunities, promote conversation,
and are beneficial for all students; students work
together and model appropriate behavior. Students
learn the significance of equality and diversity; it
helps children develop self-confidence and a
creative way of problem-solving and acknowledges
other needs. Inclusive practices provide flexible
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practices with groups engaging in collaborative
ways to learn each other from the group (Tiernan et
al., 2020). It is also helpful for lower achievers
students to interact with groups and caring
classroom environments (Singh, 2016); researchers
also indicated that students gain more knowledge
from reaching inclusive classroom settings that
provide opportunities to develop relationships.

Practices of inclusivity give assurance and

accountability, improve employment outcomes,

increase recruitment and retention, increase staff and
student satisfaction, and improve teaching and
learning quality.

Barriers to Inclusive Practices: Barriers to

inclusive practices in the classroom practices by

teachers depend on several factors-

1. Lack of awareness about new trends or lack of
understanding of the importance of innovations.

2. Inappropriate infrastructural  support, the
majority of schools in India need to be better
designed.

3. Lack of skills and competencies of teachers and
teacher training program.

4. Lack of highly qualified teachers for working
with exceptional children.

5. Lack of resources human resources,
educational, methodical, and unique resources.

6. The ineffective mechanism for assessing
students with special educational needs.

7. The insufficient practice of inclusive cultures,
policy, and lack of pedagogical inclusive
educational exercise.

8. The negative attitude of teachers and families,
inappropriate  curriculum, and inadequate
funding are significant barriers to inclusive
practices.

Teachers should ensure diverse cultures among
students with exceptional children in classrooms and
provide appropriate support to encourage their
valued participation. Respect the diversity of pupils
and different talents to offer a variety of
perspectives to create a peaceful and productive
environment.

Conclusions:

The classroom is a complex environment.

Every day, changes come to our lives and our

education systems. The New Education Policy 2020

vision also transforms our Indian education system.

Inclusive classroom practices are the idea of a new

era that creates learning opportunities for all.

Inclusive practices in the classroom focus on all

students learning together, valuing others’ cultures

and perspectives, teachers learning to expand their
skills, and celebrating diversity. This paper
discussed the concept of inclusive education,
innovative practices for inclusive classrooms, and
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the benefits and barriers of inclusive practices in

education.
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Abstract:

Water, which we have always believed to be abundant and a free gift from nature, is a vital natural
resource for maintaining life and the environment. Nitrate pollution from agricultural land has been a major worry
in recent years. The goal of the hydrochemical study was to evaluate the nitrate contamination of the groundwater
in the Jam River Basin and determine its current condition. Sixty typical samples of the groundwater from the
study area were collected for this investigation. In 2020, the samples were examined both before and after the
monsoon season. The different physicochemical parameters like pH, EC, TDS and major ions such as Ca, Mg,
Na, K, SO, PO, NOs; and Cl were determined. The majority of the samples in the study came from overly
watered agricultural areas and it was discovered that these samples had NO3 levels more than 45 mg/l. The

current study helps to prevent significant health issues in the area and the dangers of nitrate poisoning.

Keywords: Hydrochemistry, Nitrate contamination, nitrogenous fertilizers.

Introduction:

Water, which we have long believed to be a
plentiful and free gift from nature, is a vital natural
resource for maintaining life and the environment. A
significant supply of drinking water in both urban
and rural regions is groundwater. Groundwater is
able to dissolve and carry a wide range of chemicals
and other compounds in solution. Over 90% of
people living in rural areas use groundwater for
household needs. Excessive levels of fluoride,
arsenic, and nitrate in some regions of the country's
groundwater are causing serious issues for the
nation (Sunitha et al., 2012). Because of extensive
farming practices, urbanization, and
industrialization, groundwater quality usually
decreases over time (Mhaske et al., 2022, Wagh et
al., 2020). Rainwater's ability to undergo chemical
change is influenced by a multitude of factors,
including the sorts of minerals that dissolve, the
interaction between soil and water, and human
activity (Umar and Ahmed, 2007). Total dissolved
solids increase in the post-monsoon season as a
result of minerals being dissolved by water
percolating through underlying layers and worn
zones (Pandian and Sankar, 2007). According to
Sehmi et al. (2000), nitrate pollution is caused by
the following: misuse of nitrogenous fertilisers,

incorrect management of irrigation systems,
improper disposal of livestock waste, and the
exploitation of virgin land. Groundwater resources
with high nitrate concentrations (> 45 mg/l; Pawar
and Shaikh, 1995) pose a threat to the environmental
system. The soil and groundwater environment has
deteriorated as a result of these forces working
together. As a result, it is crucial to assess
groundwater quality in the Jam River basin in
relation to the state of nitrate contamination.
Study Area:

The Jam River, a tributary of the Godavari
River, originates from the high Mhasha hill in
Sinnar tehsil in Nashik district and enters the
Godavari River close to Kopargaon tehsil in
Ahmednagar district. The basin has 636.67 square
kilometres in total. It moves 52.2 kilometres, from
Sinner Tehsil's eastern region to Kopargaon Tehsil's
southwest region. The study region is situated
between 19°44'27" to 19°52'18" N latitudes and
74°6'28" to 74%°25'56" E longitudes in the Deccan
Plateau, an eastern extension of the Kalsubai range
(Fig.1). With average annual rainfall (Sinnar: 568.6
mm, Sangamner: 510.57 mm, and Kopargaon: 483.9
mm) from south-west monsoonal winds, blowing
form June to September. Numerous settlements in
Sinnar, Kopargaon, and Sangamner tehsil benefit
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Fig.1 Study area map with groundwater sampling sites

Materials and Methods:

The current study was carried out in the
Jam River basin to assess the geochemistry of
groundwater. The main subject of the study was
how intensive farming practices affected the
groundwater regime in the area under investigation.
In the current study, throughout the 2020 pre- and
post-monsoon seasons, sixty representative ground
water samples were taken from various dug and
bore wells based on geographic variation. To reduce
the possibility of contamination, groundwater
samples were gathered and appropriately labelled in
Table 1. Materials and methods used for analysis

one-liter plastic cans that had been pre-treated.
Additionally, samples were sent to an analytical lab
for physicochemical analysis using the American
Public Health Association's standard procedures
(APHA 2005). Using a multiparameter tester, the
field measured the pH, EC and TDS. In a lab setting,
the major cations and anions were measured. The
analytical techniques, software and tools used to
complete this work are included in the approach and
are listed in Table 1. The analytical precision is
confirmed by the ion balance error, which is within
+5%.

Parameters

Materials and methods

Base map preparation

Survey of India toposheet 47 1/1, 47 1/2, 47
I/5 and 47 1/6 on 1:50000 scale

pH, EC and TDS

Multi-parameter tester

Ca, Mg and ClI

Titrimetric method

Na and K

Flame Photometer (Elico CL361)

NOs, SO,and PO,

Spectrophotometer (Shimadzu UV-1800)

Spatial distribution maps

Arc GIS 10.8 v(IDW technique)

Results and Discussion: The hydro-chemical results and statistical overview is given in table 2.
Table 2. Physicochemical characteristics of groundwater samples in pre- and post-monsoon seasons of 2020

Para- (DL-PL) Average Range % of samples % of samples
meters | BIS above DL above PL
(2012) Pre Post Pre Post Pre Post Pre Post
pH 6.5-8.5 7.90 7.61 7.1-8.5 7.1-8.2 100 100 1.66 0.00
EC 0 1763.82 | 1586.82 108-6710 109-7170 0.00 0.00 0.00 0.00
TH 300-600 781.87 492.87 320-2120 120-2110 100 63.33 71.66 15
Ca’ 75-200 236.24 | 131.12 | 60.52-561.12 48.09-370.1 96.66 | 73.33 56.66 10
TDS 500-2000 | 1054.81 | 949.5 97-3820 76-4188 75 71.66 13.33 10
Mg** 30-100 138.39 92.96 7.89-350.4 4.86-331.69 96.66 | 91.66 61.66 26.66
Na* 200 267.81 | 196.10 | 20.18-1080.2 4.80-880.70 0.00 0.00 26.66 23.33
K" 12 2.06 2.00 0.1-7.43 0.1-7.17 0.00 0.00 0.00 0.00
Cr 250-1000 | 483.20 | 419.80 98.6-1704 90.16-1682.32 | 61.66 50 11.66 5
S0,~ 200-400 177.84 62.48 33.1-1207.49 30.85-192.26 15 0.00 11.66 0.00
PO~ 0.2-1 0.68 0.22 0.02-1.94 0.01-1.12 71.66 18.33 33.33 11.66
NO3 45 26.27 29.86 5.17-66.14 3.1-79.69 0.00 0.00 11.66 21.66
DL desirable limit, PL permissible limit
Note: All major ions and TDS are expressed in mg/lit while pH on scale and EC in uS/cm.
81
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pH value ranged from 7.1 to 8.5 and 7.1 to 8.2 with
an average of 7.90 and 7.61 respectively, indicating
an alkaline nature; the elevated pH values are
attributable to the weathered basalt. In pre- and post-
monsoon seasons, EC ranges from 108 to 6710
puS/cm (avg. 1763.82 pS/cm) and 109 to 7170
puS/cm (avg. 1586.82 pS/cm). The range of TDS
values in the pre- and post-monsoon seasons was
97-3820 mg/l and 76-4188 mg/l, respectively, with
average values of 1054 and 949 mg/l (Table 2). It
has been shown that the ideal limit was surpassed by
75% in the premonsoon and 71.66% in the post
monsoon seasons, and the permitted limit was
exceeded by 13.33% and 10% of the samples (Table
2).

During the pre- and post-monsoon seasons,
calcium ranges from 60.52-561.12 mg/I (on average
236.24 mg/l) and 48.09-370.1 mg/l (on average
131.12 mgl/l), respectively (Table 2). 56.66% and
10 % of the samples are above the allowable limit.
Magnesium concentrations range from 7.89 to 350.4
mg/l and from 4.86 to 331.69 mg/l. While the
average TH is 781.87 and 492.87 mg/l in the pre-
and post-seasons, the total hardness values range
from 320 to 2120 mg/l and 120 to 2110 mgl/l,
respectively. According to analytical findings, in the
pre-/post-monsoon season, 100% and 63.33% of
samples above the desired level (300 mg/l), while
71.66 and 15% of samples exceeded the permissible
limit (600 mg/l) (Table 2). Because of the use of
hard water in household activities, urolithiasis and
cardiovascular diseases are caused
(Morrison et al., 2001). An average of 267.81-
196.10 mg/l of sodium present in each litre of water,

respectively. Qrinking water with a high salt
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concentration can cause heart, kidney and
circulation problems (Vasant et al., 2016).
Potassium for all of the samples is shown to be
within the threshold level (12.0 mg/l).

Chloride levels range between 98.6-1704
mg/l (an average of 483.20 mg/l) and 90.16-1682.32
mg/l (an average of 419.80 mg/l) (Table 2). The
causes of chloride in groundwater include fertilisers.
(Wagh et al., 2017). According to BIS standards, in
the pre- and post-monsoon seasons, 61.66 and 50%
of the samples were above the acceptable level (250
mg/l). Sulphate concentration ranges from 33.1 to
1207.49 mg/l, 30.85 to 192.26 mg/l, with an average
of 177.84 and 62.48 mg/l, and 11.66% of samples
exceed the permitted limit during summer. In pre-
and post-monsoon seasons, respectively, the
phosphate concentration ranges from 0.02-1.94
mg/l, 0.01-1.12 mg/l, with average values of 0.68
and 0.22 mg/l, and 33.33% and 11.66% of samples
exceed the allowable limit. (Table 2).

Spatial variation of nitrate in study area

Before and after the monsoon season, the
nitrate levels vary between 5.17 and 66.14 mg/l and
3.1 and 79.69 mg/I. The post-monsoon samples with
surplus values have been found to be 11.66% and
21.66%. The primary sources of nitrate are
fertilisers high in nitrogen and animal excrement
(Panaskar et al., 2014). Using nitrate-rich water
affects blood oxygenation and causes
methemoglobinemia (Sunitha et al., 2012). High
nitrate concentrations are seen in northeastern
regions with heavy agricultural operations,
according to the nitrate spatial variation maps.
Compared to summer, winter has more of it (Fig. 2).
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Fig.2. Spatial distribution of NO3 in pre and post monsoon season 2020

Nitrates in drinking water have been related to a
number of health problems, including multiple
sclerosis, methemoglobinemia, Alzheimer's disease,
vascular dementia and gastrointestinal cancer in
humans (Deshmukh, 2012, Mhaske et al., 2022).
Conclusion:

The BIS (2012) states that several
parameters, such as pH, Ca, Mg, Na, Cl, NO;, TH,
and TDS, exceeded the desired and authorised limits

U. G. Mhaske, V. M. Pagar, C.A. Patil, G. D. Mhaske

and ultimately resulted in poor groundwater quality.
Hydro-chemical research indicates that groundwater
is consistently hard and alkaline. The increased EC
is caused by the inorganic pollution load in
groundwater and salt dissolution. The high levels of
Cl, NOz and TDS are brought on by the region's
intensive agriculture and human inputs. The post-
monsoon season is known to have a significant
detrimental effect on groundwater quality due to a
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number of factors, including excessive chemical
fertiliser application, percolation and salt dissolution
in aquifer and promotion of agricultural runoff.
Anthropogenic activity is most likely to blame for
the elevated NO3" that was found in 11.66% of pre-
monsoon and 21.66% of post-monsoon samples,
both of which were over the permitted limit. High

nitrate concentrations are seen
regions

in northeastern

with  heavy agricultural operations,

according to the nitrate spatial variation maps.
Compared to summer, winter has more of it (Fig. 2).
Local government representatives in the Jam River
Basin districts of Ahmednagar and Nashik may find

it

which

useful to use the study's findings to determine
regions are susceptible to groundwater

resource management.
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Abstract:

Solid waste is the unwanted or useless solid materials generated from human activities in
residential, industrial, commercial areas. Solid waste has become a major consequence of development and
modernization, yet some of the greatest challenges to its management are felt most keenly in the developing
countries. This is part of the larger paradox of development; namely, that factors that create the most intransigent
problems currently facing the developing countries are invariably those which derive from development itself.
Solid waste is a problem that must be properly managed to protect the human health and environment and
preserve the natural resources. Many do not realize that solid wastes also make a definite impact on the climatic
change. The manufacturers, users and distributors of the products as well as the disposal of the resulting wastes
all results in emission of the atmospheric gases‘ Green House Gases’ which has affected the earth's environment
to a large extent. The paper begins by delineating the varied sources and characteristics of solid waste,
underscoring the significance of understanding its diverse origins. It proceeds to highlight the pressing challenges
in managing solid waste, especially in rapidly urbanizing areas, where inadequate infrastructure leads to
environmental degradation and health hazards. Statistical data from sources like the World Health Organization
(WHO) emphasizes the global impact of improper waste management on public health, with millions affected by
air pollution and related diseases.

Keywords: - solid and liquid waste, recycle, reuse, WWTP, EPA
Introduction:- health problems, such as the

In contemporary society, many of the items communicable diseases.
used daily are designed to be used and discarded. Objectives:-

Single-use  packaging and the disposable items Minimize the production of waste.
defines many of our consumers pattern with Reduce pollution effects
increased availability of the disposals it has added Protect ground water sources.

to the problem of how to get rid of all these wastes. Ensure sustainability.

Removing garbage from homes and businesses Promote public awareness.
without greater attention to what was then carried Foster social equality, equity and inclusion.

spread of

cukpwbdPE

out with it has also been the priority of municipal
SWM in several cities of developing countries. In
most developing countries, garbage collected from
households is disposed of in landfills or dumpsites,
the majority of which are projected to reach their
capacities within a decade. The unsustainable
approach of dumping or burning waste in an open
space, usually near poor communities on the city
edge, or throwing garbage into water bodies was an
acceptable garbage disposal strategy. Similarly,
several cities still use old-generation or poorly
managed facilities and informal uncontrolled
dumping or open-air waste burning. Often, these
practices affect marginalized social groups near the
disposal sit es [10]. Moreover, this approach poses
several sustainability problems, including resource
depletion, environmental pollution, and public

Waste Management Strategies:-
A. Waste Minimization:

At the forefront of effective waste
management lies the principle of waste
minimization. Implementing  strategies such as
source reduction, encouraging reuse, and promoting
repair initiatives significantly mitigates  waste
generation. According to the Environmental
Protection Agency (EPA), in the United States
alone, recycling and composting prevented over
186 million metric tons of carbon dioxide equivalent
emissions in 2019, equivalent to removing more
than 40 million cars from the road for a year.

B. Recycling and Resource Recovery:

Understanding the recycling process for various
materials—plastics, glass, paper, metals—is crucial.
Globally, the recycling rate for plastics stood at
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around 9% in 2020, as per the Our World in Data
report. However, advancements in recycling
technologies and increased awareness have the
potential to significantly improve these rates.

C. Waste-to-Energy and Treatment
Technologies:
Waste-to-energy technologies, including

incineration and anaerobic  digestion, offer
alternative disposal methods. The Global Waste to
Energy Market Report projected a compound annual
growth rate (CAGR) of 5.8% from 2021 to 2026
due to increasing waste volumes and the need for
sustainable energy sources.

D. Policy and Regulations:

Government policies wield considerable
influence in shaping waste management practices.
The European Union's Waste Framework Directive,
revised in 2018, established ambitious recycling
targets to transition towards a circular economy.
This initiative led to significant progress, with the
EU achieving a recycling rate of 47.1% in 2021,
surpassing previous milestones. Similarly, the
United States Environmental Protection Agency
(EPA) reports that stringent regulations, such as the
Resource Conservation and Recovery Act (RCRA)
of 1976, have contributed to a substantial reduction
in hazardous waste disposal in landfills, decreasing
from 53 million tons in 1980 to approximately 25
million tons in 2018.

E. Technological Advancements:

Recent technological innovations are
revolutionizing waste management  practices
globally. Smart waste  management systems,
integrating it’s sensors and data analytics, optimize
waste collection routes, leading to a reported
improvement of up to 30% in waste collection
efficiency, as per a study by Frost & Sullivan.
Artificial intelligence (Al) applications in waste
sorting facilities have also shown significant
promise. Robots equipped with Al algorithms, such
as those developed by Waste Robotics Inc.,
achieved sorting accuracies exceeding 90% for
various plastics, surpassing human capabilities and
enhancing recycling purity rates.

Methods of solid waste disposal and management
are :-

Open burning:- Possible only in coastal cities.
Refuse shall be taken in barges sufficiently far away
from the coast (15- 30 km) and dumped there. Very
costly. Not environment friendly

Sanitary Landfilling of Solid Wastes: Simple,
cheap, and effective. A deep trench (3 to 5 m) is
excavated. Refuse is laid in layers Layers are
compacted with some mechanical equipment and
covered with earth, leveled, and compacted. With
time, the fill would settle. Microorganisms act on
the organic matter and degrade them.
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Decomposition is similar to that in composting.
Facultative bacteria hydrolyze complex organic
matter into simpler water soluble organics. Too
much refuse shall not be buried — fire hazard.
Moisture content — not less than 60% for good
biodegradation

Incineration of Solid Waste: A method suited for
combustible refuse. Refuse is burnt.Suited in
crowded cities where sites for land filling are not
available. High construction and operation costs.
Sometimes used to reduce the volume of solid
wastes for land filling. Primary chamber — designed
to facilitate rapid desiccation of moist refuse and
complete combustion of refuse and volatile gases. A
ledge or drying hearth is provided for this purpose
Waste to Energy Combustors: Incinerators —
Refuse was burned without recovering energy —
exhaust gas is very hot — exceeds the acceptable
inlet temperature for electrostatic precipitators used
for particulate emission control. Modern combustors
— combine solid waste combustion with energy
recovery’.

Combustors for Solid Waste: Storage pit — for
storing and sorting incoming refuse. Crane — for
charging the combustion box. Combustion chamber
consisting of bottom grates on which combustion
occurs. Grates on which refuse moves. Heat
recovery system of pipes in which water is turned to
steam. Ash handling systems. Air pollution control
systems

Composting: Similar to sanitary landfilling. Yields
a stable end product — good soil conditioner and
may be used as a base for fertilizers. Popular in
developing countries. Decomposable organic matter
is separated and composted

Methods:

1. Open window composting

2. Mechanical composting

Open window composting: Refuse is placed in
piles, about 1.5m high and 2.5m wide at about 60%
moisture content Heat build up in the refuse piles
due to biological activity — temperature rises to
about 70 degree .Pile is turned up for cooling and
aeration to avoid anaerobic conditions . Moisture
content is adjusted to about 60 Piled again —
temperature rises to about 70 degree C. The above
operations are repeated .After a few days (~ 7 to 10
weeks)  temperature drops to  atmospheric
temperature — indication of stabilization of compost
Mechanical composting: Process of stabilization is
expedited by mechanical devices of turning the
compost. Compost is stabilized in about 1 to 2
weeks. To enrich compost — night soil, cow dung
etc. are added to the refuse .Usually done in
compost pits. Arrangements for draining of excess
moisture are provided at the base of the pit. At the
bottom of the pit, a layer of ash, ground limestone,
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or loamy soil is placed — to neutralize acidity in the
compost material and providing an alkaline medium
for microorganisms. The pit is filled by alternate
layers of refuse (laid in layers of depth 30 — 40 cm)
and night soil or cow dung (laid over it in a thin
layer)

Vermicomposting: Ideal for biodegradable wastes

from kitchens, hotels etc. .At household level, a

vessel or tray more than 45 cm deep, and 1 x 0.60m

may be sufficient. A hole shall be provided at one
end in the bottom for draining the leachate out into

a tray or vessel. Lay a 1” thick layer of baby metal

or gravel at the bottom of the tray. Above that lay

an old gunny bag or a piece of thick cloth, a layer of

coconut husk upside down over it and above that a

2” thick layer of dry leaves and dry cow dung

(powdered).Lay the biodegradable waste over it.

Introduce good quality earthworms into it (~ 10 g

for 0.6 x 0.45 x 0.45 m box).If the waste is dry,

sprinkle water over it daily. Rainwater should not
fall into the tray or vessel or box. Keep it closed. If
the box is kept under bright sun earthworms will go
down and compost can be taken from the top.

Compost can be dried and stored. Continue putting

waste into the box. Add little cow dung at intervals.

Do not use vermiwash directly. Dilute in the ratio

1:10 before use

Disposal by hog feeding
- Not common in India. Refuse is ground well in
grinders and then fed into sewers. Disposal of
garbage into sewers — BOD and TSS increases
by 20-30%.Disposal of residual refuse — still a
problem

Conclusion:-

In conclusion, the complexities of solid
waste management necessitate a multifaceted
approach encompassing policy interventions,
technological  innovations, and  community
engagement. Statistical data and real-world case
studies affirm the efficacy of diverse strategies in
mitigating waste-related challenges. Collaboration
among governments, industries, and communities
remains crucial for sustainable waste management
practices that safeguard the environment and public
health The paper concludes by advocating for
collaborative efforts among governments, industries,
and communities to realize a future where effective
waste management practices safeguard both the
environment and public health.
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Abstract:

In this novel, Kire exposes the linkage between nature and human beings in unique form without adding
any artificiality. Deep ecology explores the inclusiveness of nature embedded in the life on earth. In this paper, |
have used the Deep Ecology philosophy to understand the ecological sustainability themes prevailing throughout

the novel.

Keywords: Deep Ecology, Sustainability

Depth relationship between Ecology and Life:

For Pramod K. Nayar “Deep Ecology
believes in the fundamental interconnectedness of
all life forms and natural features”. In this novel,
the life of Naga people was attached closely with
nature. “In the early evening, they came to the
Themhiru river just as the sun was setting behind
them, and birds were making their roosting
sounds...... Morning came in the call of a thebuora.”
(Kire, 4)

Khonoma, the village chosen by Kire was the
background of the novel. Here birds are the
representation of life form which awakes the feature
of nature-morning and evening.

Blessings of nature:

“The sun and rain are the Creator’s
blessings.” (Kire, 13)

For the villagers of Khonoma, agricultural field
earns much than the battlefield. So they show lot of
respect in harvesting food grains. The elders in the
village pronounce blessings at the field by telling
that paddy had to be abundant as it would be food of
generations. Deep ecology integrates the natural
world and human world.

“Khonoma was well defended.. and the sheer rock
face that made it a natural fortress.” (Kire, 2)

Under British rule, the caves of Khonoma village
afforded as natural shelters to protect from cannon
attacks. For Arne Naess, both human and non-
human life forms have intrinsic forms.
Sustainability of natural resources:

“The women would set out before dawn to
fetch firewood for the day. But if they already had
firewood for their households, they could be seen
fetching water in their bamboo carriers.” (Kire 1-2)
The central tenet of Deep ecology is environmental

sustainability. It is exposed through preservation of

natural resources and avoidance of exploitation

through self-sufficient Khonoma village in this
novel. For example women in the village collect
sufficient firewood and water from nature. The

people in the village allocates khunuo lievi day as a

genna day (no-work day) in order to prevent damage

to crops by animals.

Celebration of nature:

The villagers in the Khonoma village
perform the rhoutho ritual of seed-sowing to
appreciate the bonding between the land-the
important aspect of ecology and them. “Out in those
wide green spaces, he sang songs known as the
songs of the forest.” (Kire, 77) Here Lato sings
joyfully the forest songs which express the depth
bonding with nature. “Sky is my father, Earth is my
mother.” (Kire, 71) These words express strongly
the philosophy of Deep ecology and natural lifestyle
of all living organisms in this novel
Works Cited:

1. Barry, Peter. Beginning Theory: An
Introduction to Literary and Cultural Theory.
2nd ed. Manchester: Manchester UP, 2004.
Print.

2. Kire, Easterine. Sky Is My Father: A Naga
Village remembered. 2nd ed. Speaking Tiger
Publishing Pvt. Ltd: New Delhi, 2018. Print.

3. Nayar, K. Pramod. Contemporary Literary And
Cultural Theory: From Structuralism to
Ecocriticism. 2010. ebook.

Web Sources:

1. https://en.m.wikipedia.org/wiki/Easterine_Kire

2. https://www.speakingtigerbooks.com/books/sky

-is-my-father

87


http://www.ijaar.co.in/
https://www.speakingtigerbooks.com/books/sky-is-my-father
https://www.speakingtigerbooks.com/books/sky-is-my-father

IJAAR Vol.4 No.43

https://en.m.wikipedia.org/wiki/Deep_ecology#:
~:text=Deep%20ecoloqy%20is%20an%20envir
onmental,in%20accordance%20with%20such%
20ideas

Ms. V.Vijayavadivu

ISSN - 2347-7075

88


https://en.m.wikipedia.org/wiki/Deep_ecology#:~:text=Deep%20ecology%20is%20an%20environmental,in%20accordance%20with%20such%20ideas
https://en.m.wikipedia.org/wiki/Deep_ecology#:~:text=Deep%20ecology%20is%20an%20environmental,in%20accordance%20with%20such%20ideas
https://en.m.wikipedia.org/wiki/Deep_ecology#:~:text=Deep%20ecology%20is%20an%20environmental,in%20accordance%20with%20such%20ideas
https://en.m.wikipedia.org/wiki/Deep_ecology#:~:text=Deep%20ecology%20is%20an%20environmental,in%20accordance%20with%20such%20ideas

ISSN - 2347-7075

Peer Reviewed

N\ Yeaag R-u.!tncv,/
 AesaTintion .~

> International Journal of Advance and Applied Research
) www.ijaar.co.in

Impact Factor - 7.328
Bi-Monthly

Vol.4 No.43 Nov-Dec 2023

A Critical Review on Challenges and Threats and Ways for Securing
Wireless Networks

Kamal Kishore Prasad
Research Scholar Computer Science and Engineering department
Sri Satya Sai University of Technology & Medical Sciences- Sehore-MP
Corresponding Author - Kamal Kishore Prasad
Email- mr.kamalprsd@gmail.com
DOI- 10.5281/zen0d0.10553880

Abstract:

Wireless security is the avoidance of unlawful access or impairment to computers using wireless
networks. Wireless network security has been the favorite subject of researchers for the past two decades with no
previous solution found on what security method should be used to prevent illegal data access. The aim of this
study was to review some literatures on wireless security in the areas of attacks, threats, vulnerabilities and some
solutions to deal with those problems. It was found that attackers (hackers) have different mechanisms to attack
the networks through bypassing the security trap developed by organizations and they may use one weak pint to
attack the whole network of an organization. However, the author suggested using firewall in each wireless access
point as the counter measure to protect data of the whole organization not to be attacked.

Keywords - Wireless network, network security, WAP2, WEP, hackers, Firewall

Introduction:

Wireless networks, like Wi-Fi or WLAN,
are becoming super popular because they're easy to
set up and don't need cables [1] Lots of places, like
offices and public spots, are using wireless Internet,
and even people at home are getting into it. This is
happening because technology is getting better, and
it's not too expensive, making it flexible for different
uses. But, going wireless also brings some security
issues that might mess with people's privacy at
home or work. It's like, because it's easier for things

to connect, it's also easier for bad guys to do sneaky
stuff like grabbing data or quietly listening in on
what's going on with the system. This risk becomes
more apparent when switching from using physical
cables to wireless LAN technology.

Take a look at Figure 1, which shows how wired
and wireless networks are different. It points out
how wireless access points help laptops and phones
get data. Both kinds of networks need strong
security so that only the right people can get to the
information.

'V| " e e ) |
= ;. | - _} -E.E

Figure 1: Showing the architecture of wired network and wireless network.

Now, let's talk about how to keep things safe in
wireless networks. Because there are so many types
of wireless networks using different methods, we
need better ways to keep them secure [2]. Wireless
security is all about stopping bad guys from getting
into computers that use wireless networks. It's a bit
different from how we usually secure networks with
cables. The report mentions two common ways to
secure wireless networks: Wired Equivalent Privacy
(WEP) and Wi-Fi Protected Access (WPA). But,

there are criticisms of a standard called IEEE
802.11, saying it has design problems. So, it's
important to focus on making sure the network is
always vailable, messages are real, communication
is secret, nothing gets changed without permission,
and we know where messages come from. In the
end, the report tries to explain the most important
parts of keeping wireless networks safe. It talks
about keeping the network available all the time,
making sure messages are real, keeping
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communication secret, making sure nothing gets
changed without permission, and knowing where
messages come from. The goal is to help people
understand the basics of wireless network security
and be ready for any problems that might come up.
Background and literature survey Network
Security Challenges, Attacks, and Threats:
Network security has evolved significantly,
bringing forth various challenges and threats.
Around 2000, a surge in public awareness of
network threats occurred as wireless equipment
prices declined. [2] exploration questioned computer
security ~ fundamentals, urging a  deeper
understanding of network infrastructure and cost-
effective protection. Denial of Service (DoS)
attacks, a severe security risk identified by [3], can
compromise the availability and integrity of
broadband wireless networks. Integration of
computing technology in wireless networks, as
highlighted by [4], introduces security and privacy
concerns, hindering widespread adoption.
Intrusion detection in wireless ad-hoc networks
faced challenges, explored by [5]. Despite the
popularity of Wireless Mesh Networks (WMNs) for
internet connectivity, security in WMNs remained in
its early stages [6]. The Internet of Things (loT)
raised security concerns, addressed by [7]. Security
weaknesses in mobility support were emphasized by
[8], stressing the need for authentication. Wireless
Sensor Networks (WSNs) faced security issues due
to sensor nodes in unattended environments [9]
Unique security challenges in Vehicular Clouds
(VCs) were highlighted by [10], including
authentication  difficulties and trust-building.
Cryptographic solutions for security challenges in
Vehicular Ad-hoc Networks (VANETS) were
explored by [11].
Security enhancements for 3G protocols were
proposed by [12], focusing on non-repudiation.
Identity theft, credit card fraud, and corporate fraud
were identified as obstacles to wireless technology
development [13].
Wormhole attacks were recognized as serious
threats by [14], affecting ad hoc network routing
protocols. The loss of confidentiality, integrity, and
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the threat of DoS attacks in wireless
communications were outlined by [15].

Routing and security issues in Mobile Ad-hoc
Networks (MANETs) were studied by [16],
categorizing attacks into active and passive with
distinctions between insider and outsider attackers.
Rushing attacks prompted the development of
Rushing Attack Prevention (RAP) by [17]. The lack
of rigid security standards in current wireless
technologies, noted by [18], has led to significant
investments by companies to secure their wireless
networks. Continuous research and innovation are
crucial to counter evolving threats in the dynamic
digital landscape.

b) Osi Model in Network Security:

The OSI model, a crucial framework in

network security, provides a systematic approach to
implementing protocols and ensuring network
integrity. Comprising seven layers, it maintains a
hierarchical structure, with layers 1-4 dealing with
data transfer and layers 5-7 handling application-
level data. The functionalities of the seven layers, as
per [19], are delineated in Table 1. Despite its
structured design, each layer is susceptible to
various attacks, as explored by [20]. Vulnerabilities
span the Physical, Link, Network, Transport,
Session, Presentation, and Application Layers,
encompassing issues like power deficiency, MAC
address  spoofing, route  spoofing, weak
authentication, and program logic errors. MANETS,
discussed by [21], may face heightened vulnerability
due to their susceptibility to unlawful data
manipulation.
Security attacks in MANETSs are classified across
layers, as illustrated by [22]. Cryptographic
primitive attacks, both related and unrelated to
cryptography, are outlined by [23]. Understanding
vulnerabilities and potential threats at each layer is
crucial, allowing for the implementation of robust
security measures to safeguard network integrity
and functionality. In summary, the OSI model offers
a  foundational  structure, but addressing
vulnerabilities is essential for effective network
security.
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Table 1: Seven layers Architecture and their functionalities
OSI Model : 7 Lavers & Architecture
dssigned Data osI
Layer ¢ e Layer function
Nirwrder unins fype model layer
* Apphcanons interface
E - WA * Interpreting program
= Dota Applcation requests & mfo
; requaremnenis
:2 * Data compression
] Data Presentation | * Dara representation
* Encryption
3 DJ[] Session * Conunumcations of
wterbost
* End-to-end connections
" Segments Transpont * Properly sequence of
packets
* Establish network
connechion
Packets * Translate petwork
- 1 Ry Network addresses
- datagram
B * Transmuting mdivadual
: packets across a petwork
S | » Logcal addressing: [P
X ) Bu Data link « Plhiysical addressing
frames
I I * Phivsical network
conaection signal
1 Bty Physscal management
* Bmary bat transemssion
* Media
Source- Gupta, S. S. (2013).

C)Some Network Security Solution:

Various network security solutions have
been proposed to tackle the dynamic challenges in
safeguarding information systems.[24] advocates the
adoption of Security-Aware ad hoc Routing (SAR),
a new routing technique that incorporates security
attributes into ad hoc route discovery. SAR
introduces security as a negotiable metric, elevating
the importance of routes exposed by ad hoc routing
protocols. To combat wormhole attacks, [25]
introduces packet leashes as a mechanism, offering
a general solution for detection and protection.
Cryptographic algorithms, proposed by [26],
provide a modest solution to protect Vehicular Ad-
hoc Networks (VANETS).

Cryptography emerges as a dominant security tool,
offering authentication, confidentiality, integrity,
and non-repudiation services [23]. However, the
vulnerability of cryptographic primitives to
undiscovered attacks is acknowledged. [25] propose
a secure aggregation protocol for wireless networks,
tailored for low-cost sensor devices.

[22] advocate centralized server-based solutions like
Remote Authentication Dial-In  User Service

Kamal Kishore Prasad

(RADIUS) for wireless LAN security. Wi-Fi
Protected Access (WPA) is highlighted as a solution
addressing vulnerabilities in  Wi-Fi networks,
significantly improving data security. [21] introduce
Variable Threshold-value Authentication (VTA), a
lightweight and tolerant authentication prototype for
Wireless Mesh Networks (WMNSs).

In conclusion, these network security solutions,
encompassing routing techniques, cryptography, and
authentication protocols, contribute to bolstering the
resilience and protection of networks against diverse
threats. Ongoing development and implementation
of such solutions are crucial to adapting to the ever-
changing landscape of network security challenges.
D)Wpa And Wpa2 Technology:

WPA (Wi-Fi Protected Access) and its
successor, WPAZ2, represent advancements in
wireless network security, developed by the Wi-Fi
Alliance to address vulnerabilities in the predecessor
WEP (Wired Equivalent Privacy). A comparison
between WEP and WPA in Table 2 highlights the
need for enhanced security protocols, leading to the
emergence of WPAZ2, the current standard since
2006.
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Table 2: Showing comparison between WEP and WAP
WEP (WPA
Encryption [Flawed, cracked by scientists and hackers Fixes all WEP flaws
HO-bit keys 128-bit keys
Static — same key used by everyone on the network [Dynamic session keys. Per user, per session, per packet

Jkeys

Manual distribution of keys — hand typed into each device JAutomatic distribution of keys

.\ulhentica(ionrlawcd. used WEP key itself for authentication [Strong user authentication, utilizing 802.1X and EAP
Source- Chen. Et. al (2011).
Both WEP and WPA utilized the susceptible RC4 (AES) and CCMP, offering significantly enhanced
stream cipher, with WPA introducing TKIP for security and resistance to brute-force attacks.
added security. However, WPA's reliance on RC4 Table 2 emphasizes the differences between WPA
still posed wvulnerabilities. In contrast, WPA2 and WPAZ2, underlining the importance of robust
employs the robust Advanced Encryption Standard security measures in wireless networks.
Table2: Comparison between WAP and WAP2
WPA WPA2
Abbrevintion stands for Wi-Fi Protected Access Wi-F1 Protected Access 2
Definition A security protocol developed by the | A security protocol developed by the
Wi-Fi Alliance in 2003 for use in Wi-Fi Alhanee i 2004 for use in
securing wireless networks, securing wirelesy networks,
designed to replace the WEP designed to replace the WEP and
protocol WPA protocols.
Methodology As o temporary solution to WEPMs Unlike WEP and WPA, WPA2 uses
problems, WPA still uses WEP's the AES standard instead of the RC4
insecure RC4 stream cipher but strenm cipher. COMP substituted
provides extra security through WPA's TKIP
TKIP
Security and Recommendations | Somewhat, Supenor to WEP, Yes, though more secure whon Wi-
inferior to WPA2 Fi Protected Setup (WPS) 1s
disabled.
Source- Sari, Arif & Karay, Mehmet. (2015).
Despite the common use of firewalls, the Figure 3 individual firewall may incur high costs but is
suggests that protecting each access point with an necessary for comprehensive security.
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Figure 3
Conclusion: are still difficulties in totally securing the wireless
According to visited literature reviews network against attacks, threats and vulnerabilities.
which bring about the secondary data sources and The purpose of this study was to visit different
some few primary data sources, it seems that there literature in wireless network security and propose
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some network security solutions which will be more
capable of securing wireless network compared to

the existing solutions.

Most of the literatures

indicated that securing totally wireless network is
not an easy job but some parts of that network can
be secured but not the whole network. So, figure 3 is
suggested in this study even though it is expensive
but it may secure some network portion as it brings
challenge for the attacker to visit every node in
order to access the whole network which may lead
for an attacker to be detected.
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Abstract:

The environment is the collection of the socioeconomic, biological or chemical factors that make up the
surroundings of a human. In representing our environment, literature plays a critical role. 'Eco-criticism' is the
term for the association among literature and the environment. As a separate movement or school of literary
criticism, ecocriticism started developing in the 1990s. By analogy, ecocriticism is concerned with the
relationships between literature and environment or how man's relationships with his physical environment are
reflected in literature. ‘Ecology’ is delineated as the scientific study of the relationship between the organisms and
the environment. The theory Ecological Imperialism insinuates that colonization or annexation was not only a
way of cultural and political oppression or tyranny, but also a kind of environmental intimidation and violence.

Now, literary writers focus upon the major environmental issues in their writing to highlight the problems of
ecosystem. Amitav Ghosh is one of them. His novel The Hungry Tide is set in the Sundarbans meaning “Beautiful
forest” which comprises of more than ten thousand square kilometers, the tide country- narrates the history of the
forced evaluation of refugees from the island of Morichjhapi.

Keywords: Nature, ecosystem, hungry tide, Morichjhapi, island, suffering, environment, refugees, tiger, co-

existence

Introduction:

Eco is short of ecology, which is concerned
with the relationships between living organisms in
their natural environment as well as their
relationships ~ with  that  environment.  The
relationship between man and nature is not just
interdependent but also interrelated. The word “Eco
criticism” first appeared in William Rueckert‘s
essay —Literature and Ecology: An Experiment in
Ecocriticisml in 1978. However, it was only in the
1990s that ecocriticism emerged as a separate
discipline although it is a fact that the relationship
between man and his physical environment had
always been interesting to literary critics (Volkmann
pg. 370). An eminent ecologist Haeckel outlined the
term ‘Ecology’ as the scientific study of the
relationship between the organisms and the
environment. The writers in their works extensively
used this concept of ecology. Nature has been
closely integrated with life in Indian tradition. It
delineates with ecological issues like global
warming, climate change, deforestation, species
annihilation and other ecological destructions. In
many literary works in English, nature has been a
prime issue.

Amitav Ghosh is one of the greatest
novelists of Indian English Literature of modern
times. He was born on 11july, 1956 in Kolkata and

grew up in India, Sri Lanka and Bangladesh. He
completed his schooling from the Doon School in
Dehradun. After schooling, he completed his further
education from St. Stephen’s College, Delhi
University, and Delhi School of Economics. Ghosh
won the In laks foundation Scholarship for D.Phil.
in social anthropology at St. Edmund Hall, Oxford.
Firstly, he worked in Indian Express newspaper in
Delhi. Thereafter, he worked as a faculty in college
and university.

Indian government has awarded him
awarded him Padam-Shri in 2007. His contribution
in Indian English Literature is remarkable. His
works may be categorized into two parts Fiction and
Non-fiction. Like, in fiction, The shadow Lines, The
Calcutta Chromosome, The Glass Palace, The
Hungry Tide, The Ibis trilogy and Gun Island are
popular work. In Nonfiction, In an antique Land,
Dancing in Cambodia and at large in Burma,
Countdown, The Imam and India and The Great
Derangement: Climate Change and the Unthinkable.

In the present article, it is intended to focus
on the impact of nature on the lives of the characters
of Amitav Ghosh’s The Hungry Tide, their travails
in order to battle with the extreme forces of furious
nature and how it rules their lives. It also
emphasizes the pathetic ordeal of the displaced
refugees facing all the odds in search of their
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identity in Morichjhapi. It advocates the importance
of environment and the need to strive for the
peaceful co-existence between humans and nature.
The Hungry Tide: Ecological Issues in Indian
English Fiction:

Amitav Ghosh‘s The Hungry Tide (2005) is

one of the first Indian novels to strongly raise
ecological issues in Indian fiction. Ghosh's novel
reveals the interactions between the state, the poor,
the fauna and flora, and the physical environment,
and in doing so this work highlights both the tragedy
and the hypocrisy that were inherent in the
conservation efforts in the Sundarbans. The Hungry
Tide is set in the Sunderbans, an island in the Bay of
Bengal which is not just beautiful but also
fascinating. For settlers, the Sunderbans offer an
extremely unpredictable and insecure life. The
novel is divided into two parts — the Ebb and the
Flood and is a story of three people — Piya, Kanai
and Fokir. Piyali Roy is a young American of Indian
descent. A Marine Biologist by profession, Piya
comes to Lusibari on her research work on a rare
endangered river dolphin “Orcaella brevirostris”.
Kanai Dutt, a linguist and an interpreter runs a
Bureau of Translators and Interpreters in New
Delhi. Kanai Dutt is also heading towards Lusibari
on his aunt’s (Nilima Bose) request. His aunt
informs him about a notebook left by his uncle
(Nirmal Bose) before his death. Major protagonist
of the novel, Fokir is an illiterate fisherman.
“There are no borders here to divide fresh water
from salt, river from sea. The tides reach as far as
three hundred kilometers inland and every day
thousands of acres of forest disappear underwater,
only to re-emerge hours later. The currents are so
powerful as to reshape the islands almost daily-
some days the water tears away entire promontories
and peninsulas; at other times it throws up new
shelves and sandbanks where there were none
before.” (THT p.7)

At the beginning of the novel Ghosh reveals
the power of Nature through these lines. In this
novel, Ghosh tries to portray the picture of conflict
between man and nature. Sometimes Man gets
victory over nature and sometimes nature dominate
its presence upon man. Amitav Ghosh's The Hungry
Tide constantly discusses the conflict between man
and nature in the context of the Sundarbans in India
and Bangladesh. The novel reflects the conflicts
between the residents and the aquatic and wild life
of the Sunderbans. Amitav Ghosh has warned
mankind against the overt exploitation of nature.
The people of Morichjgapi are destroying Natural
resources to, fill their stomach and build house for
living. Overuse of environment resulted of climate
change and depletion of Natural resource in
Morichjhapi.
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Amitav Ghosh presents how the poor
island-dwellers encounter the disastrous
environment to obtain their daily single meal. Being
a poor fisherman, Fokir could scarcely manage to
meet both the ends. He faces his wife’s resentment
and disappointment when he returns from his fishing
journey with just a few crabs because “there was no
food in the house and no money either” (Ghosh,
2009, p. 209). Whenever the men go into the waters
for fishing, their wives remove their marital symbols
and wear white saris. Widowhood is common to the
women of Sundarbans. The setting of The Hungry
Tide is in the heart of Nature. Novel knowingly
deals with ecological issues of the Sunderbans, the
mangrove forests between the plains and the sea of
Bengal. Biodiversity of Sundarbans is slowly
imbalanced due to modern activity of human
beingto make alive themselves and their family.

Ghosh portrays another eco-critical element
- the “BonBibi” myth in this novel. The villagers
strongly believe that Bonbibi is responsible for their
prosperity and adversity and saves them from the
tigers and the tides. They believe that ‘bonbibi’ goes
to her own place on Fridays and if anybody goes to
jangal on Friday, will be inviting danger.

Although Kanai and Piya are educated and
belong to elite class, Piya rejects Kanai’s proposal
and gets drawn towards Fokir though she does not
understand his language. Nilanshu Kumar Agarwal
accurately says, “Kanai is unable to communicate
with the heart of Piya, while the illiterate fisherman
is able to enter the emotional tide of her heart”
(Agarwal, p. 190). In spite of love story Ghosh
includes ecological issues, Language problem and
sophisticated relationships among Piyali, Fokir and
Kanai.

He intelligently solves this perplex
relationships by the climatic ending in the novel
with a cyclone which kills Foir, while saving the life
of Piya. Climate change is the notable thing in the
novel. Due to climatic disorder in the environment
of Sunderbans that rare species of Dolphins and
other fishes are languishing. At the same time the
population of tigers is dwindling day by day. A
minute mishalanced in ecosystem leads to
dangerous in ecological chain. As Piya reveals:
“Some kind of crabs actually laundered the mud
they lived in, scrubbing it grain by grain. Their feet
and their sides were line with hairs that formed
microscopic brushes and spoons. They are used
these to scrape off the diatoms and other dibble
matter attached to each grain of sand. They were a
sanitation department and a janitorial team rolled
into one: they kept the mangroves alive by removing
their leaves and litter; without them the trees would
choke on their debris. Didn’t they represent some
fantastically large proportion of the system’s
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biomass? Didn’t they outweigh even the trees and
the leaves? Hadn’t someone said that intertidal
forests should be named ather crabs rather than
mangroves since it was they —certainly not the
crocodile or the tiger or the dolphin —who were the
keystone species of the entire ecosystem?” (THT
p.142)

Ghosh tries to show the power of Humans
and Animals. Sometimes Human came in power and
sometimes men overwhelmed upon animals but
there are the loss of both. Due to overpopulation
human being knowingly destroys the forest and
constructs their mansion. These all activities effect
the emotions of animals because forest and caves
are safe place for them and they can easily get
everything what a needs for their survival. Animal
feels helpless and some they get angry when he saw
their enemy in the form of human being and try to
take revenge from them because they think that they
came to kill him or destroy their area. That’s why
animals use their power to save their life and
sometimes to make human as their food.

Piyali Roy comes to do survey of the
marine mammals of the Sundarbans. She is
interested in Gangetic Dolphins and Irrawaddy
Dolphins. Piya tries to depict the description of
dolphins- their discovery, history, and problems
faced by them. Fokir accepts Piya’s request and
takes her to Garjontola pool where the species of
dolphins is found. Kanai also goes on this
expedition as a translator to Piya and Fokir as they
don’t understand each other’s language. They
engage Horen’s bhotbhoti ‘Megha’ and start their
expedition by towing Fokir’s small boat to it.
Fokir’s love for the river and Piya’s passion for
Irawaddy dolphins form the base for their affection
for each other. They are trapped in a terrible storm.
They take shelter on a branch of a mangrove tree
trunk. Piya sits facing the trunk and Fokir sits
behind her shielding and protecting her from getting
injured and eventually Fokir sacrifices his life to
save Piya. Piya stays back in Sundarbans to take the
responsibility of Fokir’s family.

Through the novel, Ghosh hints at the fact
that globalization far reaching impact upon the
people who are considered backward and
uncivilized. Through the globalization, even these
sections of people have benefitted a lot and the
transfer of knowledge and effect of communication
will pave the way for further education and
advancement in technologies and ideas. However,
Ghosh shows the negative aspects of globalization
as well. This is seen in the inhuman and different
attitude shown by the urban people towards the
settlers of the Morichjhapi.

Dr. Pranjali Bhanudas Vidyasagar

ISSN - 2347-7075

Conclusion:

Nature is seen in its beauty and in its fury as
well based on the human actions. Human beings
cannot escape the natural disasters. At the same time
nature also suffer the harm caused by human beings.
Therefore, human beings and nature are interrelated
and interconnected in the string of ecosystem.
Amitav Ghosh’s The Hungry Tide confirms very
clearly that nature, no doubt has a great impact on
human beings and it rules over the lives of people.
The novel clearly shows the terror of nature and the
dire need to protect our ecosystem. It makes the
reader sensitized to understand the importance of
environment and the need for the peaceful co-
existence between humans and nature.
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Abstract-

In Pune city Mula and Mutha River is an important water body following through the city. However,
because of the rapid global changes, status of the river is very critical from environmental, aesthetic, and
commercial usage point of view. Henceforth, this research work focused on assessing the current as well as
predicting its future situation using different scenarios while considering key drivers of global changes namely
climate change and population growth. Comparison of simulated water quality parameters for the current
simulated scenarios clearly indicates that the water quality by 2041 will rapidly deteriorate and will be not
suitable for many aquatic lives in terms of simulated water quality parameters. Results from scenario with
mitigation measures suggest current planned wastewater treatment plants and policies are not sufficient to achieve

desirable river water quality, and hence call for immediate and inclusive action.

Keywords — water pollution, Sewage, WEAP

Introduction-

Pune has an abundance of water from the
Khadakwasla dam, but its intra-city distribution is
extremely uneven. Some areas get as much as 600
litres per capita per day while others get barely 100.
This results in enormous quantities of wastewater
and sewage and despite having an installed capacity
to treat 599 million litres a day (MLD) of sewage,
its two main rivers, the Mula and Mutha, remain
severely polluted. The Mula-Mutha River water in
Pune had deteriorated in quality. Its biological
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N Water

Roe-Wheat
Mixed Cropland

Grassland Bl Bare Soil

Bl Uban medium density [ Sub-basin 4

oxygen demand, an indicator of organic pollution,
has risen to over 30 mg/l, more than ten times the
permissible limits for bathing. Reason: Pune is a
classic case of over consumption; the Municipal
Corporation is currently supplying water sufficient
for the projected population in the year 2050. More
water means more sewage; beyond the quantum its
sewage treatment plants can treat. As a result, there
is greater pollution loads discharged in to the Mula-
Mutha, two rivers that confluence within city limits
and serve to flush away Pune's excreta.
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Mula River —
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The Mula is a river in Pune, India. It is
dammed near the Western Ghats at the Mulshi Dam
that forms the Mulshi Lake. Further downstream, in
Pune city, it merges with the Pawana River on the
left bank and Mutha River on the right bank to form
the Mula-Mutha river, which later meets the Bhima
River. The river forms the boundary between the
limits of the Pimpri-Chinchwad Municipal
Corporation and the Pune Municipal Corporation.
This river goes from centre of Pune city.

Mutha River —

The Mutha River is a river in western
Maharashtra, India. It arises in the Western Ghats
and flows eastward until it merges with the Mula
River in the city of Pune. It has been dammed twice,
first at the Panshet Dam used as a source of drinking
water for Pune city and irrigation. The water
released here is dammed again at Khadakwasla and
is an important source of drinking water for Pune.
One more dam has been built later on the Mutha
river at Temghar. After merging with the Mula
River in Pune, it flows on as the Mula-Mutha River
to join the Bhima River. In 2014, the Government of
Maharashtra announced that the Pune Municipal
Corporation would build new Sewage treatment
plants to ensure that no sewage would be dumped
into the river.

PMC Projection from year 2021-2041 -

Water demand is normally classified as

domestic water demand and non-domestic water

As a result of rapidly expanding
populations, haphazard development, urban Sprawl,
and inadequate or poorly designed and
malfunctioning sewage treatment facilities, in urban
areas untreated sewage is often discharged into
rivers. This practice has serious repercussions to
human health, river aquatic system, ecosystem and
the already fragile economies. Consequently, there
is an urgent need to increase wastewater treatment
in the urban areas, which is presently far below the
required levels. Improved sanitation results in
improvement of health, reduction in child
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demand. Domestic water demand covers the use of

water for drinking, washing, bathing, flushing etc.

Nondomestic water demand includes the water

demand for industries and other uses. Water demand

is necessarily assessed for 100% satisfaction of the

consumers. Although in existing scenario and up till

2031, adequate water supply is there conforming to

the CPHEEO standards, but to cater the target year

population, augmentation of entire water supply

system is needed. In case of Pune water demand has

been calculated on the basis of CPHEEO Manual at

the following rates.

1. Net Domestic Supply at consumer’s end = 150
LPCD

2. Provision for Non-Domestic supply = 30 LPCD

3. Losses in the system at 15 percent = 30 LPCD

4. Total gross Supply = 210 LPCD Table 3.4:

Population growth estimate

Existing water requirement = 671 MLD

6. Assumed Net water supply (as per PMC) = 786
MLD, so there is no gap in case of water supply
Future requirement for the year of 2041 = 1827
MLD

7. Exiting install capacity of water treatment plants
= 1318 which is sufficient till 2031

8. Future requirement for the year of 2031-2041 =
1827-1318 = 509 MLD

Pune City Sewage generation-

i

I 115
— 9

mortality/morbidity, improved water quality,
environment and economic growth of a city.
Although in case of Pune city, the coverage
of sewer network is good but because of untreated
wastewater (29%) Mula and Mutha River is getting
polluted. Total Water Disposal Sewerage system in
Pune was laid in the late 1915, which covered core
central areas of Pune. In 1997, the total main sewer
length in all administrative zones was approximately
146.83 km, while currently it is 1260.6 km in length.
Presently, Pune city is equipped with well-designed
and regularly maintained underground sewerage
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system. Stoneware pipes are used for up to 300mm
dia sizes and RCC Hume pipes Internship Report B.
Tech Final Sem VIT, Pune 8 varying in diameter
from 300 mm to 1200 mm for sub-
mains/mains/outfall  sewers. PMC has a
decentralized system for sewerage. Pune Municipal
Corporation divided whole sewerage system in 17
sewage districts.

* Topography

* Alignment of natural Drainage channels

e Alignment and diameter of existing trunk and
outfall of all sewers

* Location and Capacity of existing sewerage
treatment plants

+ Availability of land for augmentation of existing
sewage treatment plan

* Available sites and their sizes for the new sewage
treatment plants.

PMC Each district has a specified area of service.
These zones are different from the administrative
wards. All developed areas in the city are provided
with sewer collection network and sewage is
collected and pumped through nine pumping
stations located at different places. The collection
efficiency of sewerage network is estimated to be
73.35% against 100% of Service Level Benchmark
(SLB) standard

The WEAP Approach -

WEAP operates on the basic principle of a
water balance and can be applied to municipal and
agricultural systems, a single watershed or complex
transboundary river basin systems. Moreover,
WEAP can simulate a broad range of natural and
engineered components of these systems, including
rainfall runoff, base flow, and groundwater
Internship Report B. Tech Final Sem VIT, Pune 20
recharge from precipitation; sectoral demand
analyses; water conservation; water rights and
allocation  priorities,  reservoir  operations;
hydropower generation; pollution tracking and water
quality; vulnerability assessments; and ecosystem
requirements. A financial analysis module also
allows the user to investigate cost-benefit
comparisons for projects. The analyst represents the
system in terms of its various supply sources rivers,
creeks, groundwater, reservoirs, and desalination
plants withdrawal, transmission and wastewater
treatment facilities; water demands; pollution
generation; and ecosystem requirements. The data
structure and level of detail can be easily
customized to meet the requirements and data
availability for a particular system and analysis.
WEAP applications include several steps -

Study definition: The time frame, spatial
boundaries, system components, and configuration
of the problem are established. Current accounts: A
snapshot of actual water demand, pollution loads,

Dr. Santosh Maruti Shinde

ISSN - 2347-7075

resources and supplies for the system are developed.
This can be viewed as a calibration step in the
development of an application. Scenarios: A set of
alternative assumptions about future impacts of
policies, costs, and climate, for example, on water
demand, supply, hydrology, and pollution can be
explored. (Possible scenario opportunities are
presented in the next section.) Evaluation: The
scenarios are evaluated with regard to water
sufficiency, costs and benefits, compatibility with
environmental targets, and sensitivity to uncertainty
in key variables.
WEAP consists of four main views -
1) Schematic - GIS tools allow you to configure
your system, including “drag and drop” capability to
create and position system elements easily and
quickly. Add ArcGIS and other standard GIS vector
or raster files as background layers. Quickly access
data and results for any element in the system.

2) Data - model-building tools help you create

variables and relationships, enter assumptions and

projections using mathematical expressions, and
dynamically link to Excel for data importing and
exporting.

2) Results - detailed and flexible display of all

model outputs can be viewed in graphs, tables and

on the map. The graph and map formats allow for
animated viewing of results through time.

4) Scenario Explorer - design a group of summary

graphs to highlight key system indicators for quick

review. Explore how changes in data can affect
results

Conclusion -

1. This work gave a detailed picture of water
quality of Mula Mutha River of Pune City, for
both current time using different scenario
analyses.

2. Simulated result clearly indicated that Mula-
Mutha River is moderately to severely polluted
throughout the stretch.

3. In addition, for the business as usual scenario,
the quality status will become worse by year
2030. However, considering the scenario with
mitigation measures as mentioned in local
master plan for water resources management,
the quality of water will improve significantly.

4. However, water quality at downstream areas
like PMC, Deccan and Near Mundhwa Bridge
does not comply with desirable water quality,
and will need further attention.

5. Some of the other potential reasons behind the
poor status of water quality are: 1) at current
stage, despite the considerable capacity of
existing WTPs, the wastewater coming to these
plants are not sufficient because of poor
sewerage collection rate or poor connection
between each household and main sewerage
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line. The reason behind this is the non-
willingness to pay the expensive connection fee
by the local residents; and even once, connected
they have to pay more money in terms of water
or sewerage treatment bills; 2) lack of proper
coordination between different
actors/stakeholders  involved in  water
management to implement the master plan in a
timely manner.

Possible solutions to overcome these barriers
can be: 1) to create a political space where
different stakeholders other than government
agencies also have direct involvement to
influence the governing processes and
government decisions; 2) provision of some
monetary help like financial incentives in terms
of tax exemption to encourage local people to
connect there households to the main sewerage
line; 3) raising people awareness about the
benefits of better water environment in terms of
good health, good business opportunities by
tourism; 4) as creating different hard measure
(wastewater treatment) is financial burden for
many developing countries and that's why many
projecting are running behind their scheduled
progress rate.
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Abstract:

This study explores the dynamic patterns of temperature changes in India throughout from the beginning
of 20th century i.e. from 1900 to the present year 2023. India has had a relatively slight increase in temperatures
of about 1.2 (estimated) degrees Celsius, compared to an average increase of 1.30 degrees Celsius worldwide.
India’s geographical location—which it shares with the equator and the tropics—becomes a crucial element in
determining its temperature patterns. India's proximity to the equator causes a moderate rise in temperature, in
contrast to larger increases in temperature seen closer to the poles. This is because places around the equator
experience complicated transfer of heat actions. Aerosols, which are microscopic particles floating in the
atmosphere, are essential in regulating the temperature of India. The aerosols are, a result of both human activity
and natural climatic processes, scatter sunlight, reducing the amount of heat that reaches the earth. Interestingly,
pollution is a major producer of these aerosols and has the unexpected benefit of moderating India's rising
temperatures. This research explains how pollution and the Indian climate combine to increase the number of
aerosols in the atmosphere, which in turn affects temperature trends and patterns. The study highlights the
complicated effects of human activity on regional temperature dynamics and advances our understanding of

India’s climate by explaining these delicate linkages and adds to a broader knowledge of India's climate.

Keywords: Aerosols, Temperature trends & patterns, Tropic region, Heat transfer phenomenon

Introduction:

The scattering of solid or liquid particles in
the atmosphere that come from both naturally
occurring and man-made sources are known as
atmospheric aerosols, and they play an important
role in determining the conditions of the
environment and public health. These microscopic
particles affect local weather patterns and contribute
to the fluctuation of the global climate, with far-
reaching effects. Understanding and reducing
environmental concerns requires an understanding
of atmospheric aerosols since their significance
extends to warming effects and possible health
consequences. Research on atmospheric aerosols
has attracted a lot of attention in India, indicating a
developing understanding of their complex impacts.
The paper explores important research topics such

as  warming, climatic impact, aerosol
characterization, and health consequences while
offering a brief overview of the state of atmospheric
aerosol research in India. This work is focused on
shedding light on the function of atmospheric
aerosols in the Indian atmospheric environment.
Data Analysis:

A. Temperature Study from 1900’s:

Global temperature study: Temperature data
from 1900 to 2023, which illustrates the
temperature's steady rise over time. From 1900 until
1922, the temperature didn't change from 13.7°C;
after that, it began to rise due to industrialization.
Between 1931 and 1940, the temperature increased
by 0.3°C, and after that, it increased by 0.1-
0.2°Cper ten years.

The Fig. 1. Graph depicts the progression of temperature values over the years at global level.

Temperature change
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Fig. 1. Rise in Temperature from 1900 to 2023 (Drawn with Python)
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Fig. 2. Rise in Temperature from 1900 to 2023 in India.

data is given below. The Fig. 2. Represents
the progression of temperature in India and it is
estimated in 2023 to be 1.2 which is less than 1.3.
i.e. Difference of 0.1-degree Celsius. (Drawn with
python).
Source of data set 1. (Source from 1900-2000:
Temperature data: NASA Goddard Institute for
Space Studies (GISS) GISS Surface Temperature
Analysis (GISTEMP) Version 4. This global, land-
Data Set 1: Global temperature increase

ocean temperature dataset is widely used by
scientists). (Source from 2001-2020: Temperature
data: NOAA National Centers for Environmental
Information (NCEI) State of the Climate: Global
Climate Report.). (Source from 2021-2023
(estimated): Temperature data: Based on trends
observed in the 2001-2020 data combined with
preliminary reports and data releases from agencies
like NCEI and GISS.

Temperature | Increase

Range (°C) (°C)

1900-1909 13.7 0
1901-1910 13.7 0
1902-1911 13.7 0
1903-1912 13.7 0
1904-1913 13.7 0
1905-1914 13.7 0
1906-1915 13.7 0
1907-1916 13.7 0
1908-1917 13.7 0
1909-1918 13.7 0
1910-1919 13.7 0
1911-1920 13.7 0
1912-1921 13.7 0
1913-1922 13.7 0
1914-1923 13.7 0
1915-1924 13.7 0
1916-1925 13.7 0
1917-1926 13.7 0
1918-1927 13.7 0
1919-1928 13.7 0
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1920-1929 13.7 0
1921-1930 13.7 0
1922-1931 13.7 0
1931-1940 14 0.3
1941-1950 14.1 0.4
1951-1960 14.2 0.5
1961-1970 14.3 0.6
1971-1980 14.4 0.7
1981-1990 14.5 0.8
1991-2000 14.6 0.9
2001-2010 14.7 1
2011-2020 14.8 1.1
2021-2023
(est.) 15 1.3
Data Set 2. India’s Temperature increase
Average
Temperature Temperature
Decade (°C) Increase (°C)
1900-1910 24.3 | -
1910-1920 24.4 0.1
1920-1930 24.5 0.2
1930-1940 24.6 0.3
1940-1950 24.7 0.4
1950-1960 24.8 0.5
1960-1970 24.9 0.6
1970-1980 25 0.7
1980-1990 25.1 0.8
1990-2000 25.2 0.9
2000-2010 25.3 1
2010-2020 25.4 1.1
2020-2023
(estimated) 25.5 1.2

(Source India Meteorological Department (IMD) Climatological Data)

B. Aerosoles Data analysis from 1990°s in India:

Aerosols, which are microscopic particles
floating in the atmosphere, have an impact on the
Indian climate that can be both positive and
negative. There are two types of aerosols 1) Natural:
Volcanic emissions, smoke from wildfires, dust, and
saltwater from the sea. 2) Anthropogenic: particulate
pollution from burning biomass, industry, and
automobiles. The following data set shows the
number of aerosols in the Indian atmosphere from

1995 to till date the features it consists it described:
PM2.5 and PM10 refer to particulate matter with
diameters less than 2.5 microns and 10 microns,
respectively, and are major components of aerosol
pollution. (D.S. 3). D.S. 3 Refers to data set 3.
(Data sources include the India Meteorological
Department (IMD), Indian Institute of Tropical
Meterology (I1TM), and System Of Air Quality And
Weather Forecasting And Research (SAFAR)

Fig. 3. Represents increase in the number of aerosols in India over the years.

Froguancy Polygon of Asrosol

los Over tha Yoar
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Data Set 3: Amount of Aerosoles

PM2.5 PM10
Concentration Concentration

Year (Mg/m?3) (Mg/m?)
1990 57 114
1995 62 122
2000 70 138
2005 84 163
2010 92 180
2015 107 208
2020 120 235
2021 115 225
2022 110 215
2023
(Oct) 105 205

One can observe from figures 1, 2, and 3 as
well as the data set provided in this research paper that,
there is a 0.1-degree Celsius difference between the
global temperature increase and the temperature
increase in India. This difference may be caused by an
increase in the number of aerosols in the Indian
atmosphere.

Conclusions:

Finally, this comprehensive examination
explores the dynamics of temperature changes in India
between 1900 and the present. Interestingly, India has
seen a spike in temperature that is 1.2 degrees
Celsius—compared to the 1.30 degrees Celsius
average increase observed worldwide. The geographic
location of the nation—which it shares with the tropics
and equator—becomes a crucial element in
determining its patterns of temperature. Because of the
complex heat transmission mechanisms near the
equator, this site generates a small increase in
temperature, as opposed to more significant increases
observed in places closer to the poles. Aerosols, which
are tiny particles floating in the atmosphere, are
essential in regulating the temperature of India. These
aerosols, which come from both human activity and
natural climate processes, scatter sunlight and reduce
the amount of heat that reaches the Earth's surface. It's
interesting to note that pollution, a major cause of
aerosol formation, accidentally cools India's rising
temperatures. This study reveals the surprising impact
of human activity on regional temperature changes by
elucidating the complex link between pollution,
climate and aerosol. The study explores deeply the
effects of aerosols on India's climate, demonstrating a
complex relationship between temperature patterns and
aerosol concentrations. This newfound insight
highlights the necessity for varied ways of resolving
environmental problems and makes a vital contribution
to the greater understanding of India's climate.
Essentially, the study focuses on the complex
relationships between pollution, human activity, and
regional climate patterns in addition to highlighting the
influence of aerosols on India's temperature patterns.

G. M. Pushpanijali

This information is essential for developing sustainable
policies that reduce environmental problems and
promote plans which is stronger and more sensitive to
climate change.
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JEATEAT -

FATET IATAT AMAF Jea ST qigad [HAT g7 Agcam =1 9 TATEN Fed o, STearaer
famaefier Tomem Sog anfds faEmErdr oo aredT A5 GoTaT USRI 3Ty Fed qUATHTST HIT
AT Aigad AT STaeashar T6d.93q 907aid qqaiad diedd RAdi=r ¥ Jed T8 s
e Fater Iara. ARt qaeaue g Gwaqefie st wa aieae R s qgam araq
L. AT LRI HeT 9219 HTAT ALHgad ALHIT Hed ST, AAHIGA  [oRT AAGAT Aaiar A gemwon
ST faraeft [aave TET STAUSAETTT TeAeT ST Siedd aTSIHThd [aauE #eoard afaer sfis
&3 GAT hefl. AT T FIBTA ST STl [T FEAT A7 JSTSThTeT ATLATT HISAT THIOTT TiEae

TAAF oA . AT ARATAT AT9F (GFE A Sutsnauas groare faeeft qaauphi= dgar=t e

are.faeeft e saau g1 Bt [aavEET UF "gEmET qed ae. rtiE AEwrar=ar areHTdie uRea s
foxfea wieaam T sf¥F Jq T STar. 9 a=d o [aavE I ahrEd Ted Hrevdr i faaeft

I [AFF FLd.

FDI fazeft fqavphiaiee @aeft s
T, AT ITHLU AT e IeaTa Teaat
qIEd =ae 4d.FDI qo5 faeft = arsa1a ame g
rtor =T ST et 9 J, smyfAE SR
AT AT AT, HAATT ATH ITLHL0T=AT
o fareeft aauERa =T FDI =371 =1 A1eard
TAaUF T AqEHA 0T TR, AT D
ATEATd FDI =T STdcdT™ aTed g, 9reard 1991 o
2004 AT 14 FUTAT FHAEAT FDI =91 &9
70731 9Ty Tiew Uaer faeft qaaueE ety
2004 T 2022 =T 18 FWT=AT FTATANT FDI =47
T 871034 T9AE SIAL gral. TROTHT ATLAT=AT
T Wiead qaaueRia FDI 9 /&=l 9%
HTAA.ATAIUET T A,  FEqTaoT, dILTeHT
graT e, AT, erat s Tenne At

I7q FDI = "gcaqul INEE g ATHS ARTAH
qTactaY FDI AT stfashterd sfor fasmamefier ger=ar

AAF Fedio I3 A\ SATd. AT S &L 9T
Haarma gema enfIs gemom (2327 AaT )

FBTATT fAeeft e qqauEE=T qaqres STeamE
FLOATET YA AT AR,

TLTTET ATRATAT ST -

1. 9298 AT AT .09 HIY 7AT(2012):- =T
STTEAT T 2000 T 2010 AT FrATaeia ArRard e
FDI =1 wrrem= g gz ArfEdi=ar samw
FA . AT AqedT o@rg FDI = e ATt
dqFeTFRAT I FAHUU FA e ASAT AA
ATLATA S qTATHT AT AT FLRIET o AT
A ST gfgedt i Iema FDI - seRfua
FLOTAT LT Il

2.fF9 7 FA (2014):- T =T=AT Trends of FDI

in India and its impact on economic growth IT
TG I% o@Td WAardie FDI 7efier arer=t sgt
ATt FDI,FPI =for GDP I=ATd 11 @8 HagmaT 9]
fexd el AT=AT 7 FTEATd FDI =T ey /e ared
FHAT T A Awfaa qem=ar qEMa wrarde
AT FT GUA FHI AQ. TEHRA FDI #efiq w7

FTETHT LI QTLTAT AT FTAF [AAF ATErETST
THRTTHF TId FGd 09 AT GGG HIS .
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3.3 dT.(2014):- FIwT ST FeMreATaT 1991
T 2012 AT FTATIRIA AT FDI =T e AT S7+ATH

FAT Mg, A=A™d FDI =a1 65.79 =g fBeam
UGN J9T ASige arfor 34.21 =5
TRl [AaUHIg T grar.aied  sfor
AT 2 397 ARATT TaavF FO0aT 8T 2
ATLATA FATd SITE [AFE AT ST ARG ot
BT AT ATATT AFATEAATT HAT AT T
ITATATA ATE BIVATH Had ATAT ATg ATHT STTeT
TETEATT TLHTIA ATATRITAT 2T AqH TIMFIE
STTed STTed fearaeft e serfua et qiigst o
g Fe.

4. g dedt FETT (2023):- AT SIAT FTee
T AT ARATAE FDI = gafage,adH=ege
AT T9TEE q@uTer  fagwor e, FDI Hefier
et Tremiferslr JaavEhi=T aTer STeraT, ATear=ar
st faeraTa FDI =T 8T e fed wefl ae.
LT SfEear-

1. faeft = aaupEhi=T HeheddT JHs =,

2. ATTATAT e [AAUEH AT TATE SFTATHOT,
3. ATt e faaeft qaauphidia fEfee Tor=m

SATTOr ST &A=T=T ATeT ST e,
TLE Tgdt:- HoMerd g quiaer g2a9 ArfgdiaT
e qE. TS farfarer

fRadeTtorss, 7108+, a4/ T, 999Tee faema:
SN A0 3fqd MedTgd (9T, RBl = AT

arfor AT SgaT AT SUART FIOITT AT
are.fafay srEaeam g Ferear qifgEdEETRdET

I ) B e 1 o I - A R T A R L
FE T, FEerT IT ATATRT ATYATET AT FOATT
FLUIT SATAT TR

st 9 JaavE dedT:-

AT Fae=aT FRIRa(Equity Shares) f&ar
quier gREddT e aREdd da
(Debentures)@ar  quidor,=edqor  IREAH

STET ATEHET AAATHT A<k I AW [aauH
FE THAT.

1. TEd=efild 9TRT(Automatic Route):- T@d=eiia
ANTad A [aaueweTe fHar Eesft sorer
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TAAHRETST AT THTAT FHIATET AATd= T
ATFLTHRAT TH.
2. OET AT (Government Route):- ommediT
AT, ATETET JaauErare fFar @t saeer
AAUERETST ARG ARl QE@IeaTit e
AT A ATEHT AT qehid [aaupei=
JeqTa Hatad omEd W fFar e
AT FqaTST faer SraTa.

T Teel ATTHAT =7 fEgeft g FDI
ATor FPI 37917 219 ST farsymroft sheft ST,

1) Bt 9= f@aF (FDI:- DPIT file no

5(2)/2020-FDI policy of 15t October 2020=a7
TROARER--- F2eft o [aau o s e
AT FHOATT ATLATATEY TEUIT=IT SAThiA ATSa]
HTEATETY Ferehl [qaua Har gEiaes aed
FOAAT AT O SHT SATeeAr 9
Areaer=ar 10 =& &ar ATgT A8 [aavs 2.
2) faaseft drewiferst aauE (FPI):- wRarare?
TTEUIT=AT S<hie ATSAAT HTEATEY FeAeAt FHIvdigr
STt daUE gAIEEs WA FA AT qHET
FashIq STHT ATAAT AT AiEad=a1 10 SFFTae
FHT FOTET TAIAER AT FOArear  fafad
qieactl HIEAT=AT  HILAHTAH AT ATl
qread=ar 10 THFRTAT FH FT89a AE FPl o
AT,

3) TE raeft aauEH(TFI) :- FDI arfor FPI =t
ST FEUST U 9 Aaeft aave g, o faeeft
afEd T T AR Rt fEfred 7. wmre
FOTT=AT AU AT FATE T U et qaaum ara
ATt faesfht Sre JaauEET &g (1991-2022)
- aara et q@auEET SToyare At
. AT Aamet FguaEer a9 @awma
FLOAT A 1) 1991 F 2003-04 2) 2004-05 F
2021-22.

1) 1991 T 2004:- =T Faraefta FDI,FPI swfor TFI

TSI AN qUi=AT qadd Yo ae A=l
AHSATLN Gl ahl #.1 Hed Feffareft ome.
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J<HT .1 WRATd faeeft JaauF varg (1991 @ 2004)
[ERIR FDI FPI TFI W2 | wW93 w4 | FDI
T @ | (@R | (@tex | A | W LA v
@A | A A
e | wider EIGE(K
q1e q1e q1e
1991-92 | 129 4 133 33 -33 29 97
1992-93 | 315 244 559 144 600 320 56
1993-94 | 586 3567 4153 86 1362 643 14
1994-95 | 1314 3824 5138 124 7 24 26
1995-96 | 2144 2748 4892 63 | -28 -5 44
1996-97 | 2821 3312 6133 32 21 25 46
1997-98 | 3557 1828 5385 26 -45 12 66
1998-99 | 2462 -61 2401 -31 -103 -55 103
1999-00 | 2155 3026 5181 12 5061 116 42
2000-01 | 4029 2760 6779 87 -9 31 59
2001-02 | 6130 2021 8151 52 -27 20 75
2002-03 | 5035 979 6014 -18 -52 -26 84
2003-04 | 4322 | 11377 | 15699 14 1062 161 28
1991-04 | 35096 | 35635 | 70731 - - - 50
Ta+:-RBI Bulletin Sept. 1998-2009
T T % 1 T o TR AT H,1991-2004 AT THTOT 49 23 #Tg. AT ATz fHwor Fer st 6

14 FuUi=a1 Famafd  Faos 1998-99,1999-
00,2002-03,3fir 2003-04 AT 4 st awig FDI
Hed AW aui=AT qAd °e ATAT offg a< FP 7ex
aefy K 1991-91,1995-96,1997-98,1998-
99,2000-01,2001-02 smfir 2002-03 steft 7 3T
AT TFT faeft qaavEdia FDI Y977 Seara
FHY RET I 1991-2004 A7 FreESAT TR 3

FT g THIT 50 THFFATIAT FHI @ a4 FDI &F
AT qieaar auaes fFeeft 93 34, Tenme
FeaT,3qTeT AT A0 FAg, deaHeid 9 arad

e I5E aueT ¥gd A9 9ig FPl ®
AfrA™EET 9T of Fao AqTAT FwE A
FUATAT IZATH FeAt ST rfor sfefer o<} streame

AT HISAA AT FIGH Haeit Sd.

2) 2005 & 2022:- T FeATaefd FDI,FPI =for TF| @t anfier aui=ar qa-d Staerd aTe AT ATwears e

TR 7.2 T F9TTadT org.
BT .2 WIRATA faeeft aauF warg (2005 o 2022)
f<fmad | Fp| FPI faeft FDI FPI TFI FDI %
(Fuae | (I Rral A | s AEaiw | TRt
SRS SSES NEEMN
wed) wey) | (0 A
EEES
7ey)
2005-06 | 8900 12492 | 21392 149 135 140 42
2006-07 | 22739 6891 29630 380 74 94 77
2007-08 | 34727 | 27597 | 62324 580 298 409 56
2008-09 | 41707 | -13855 | 27852 697 -150 183 150
2009-10 | 33108 | 32376 | 65484 553 349 429 51
2010-11 | 27829 16931 44760 465 183 293 62

1. ferer areaae e
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2011-12 32955 17410 50365 551 188 330 65
2012-13 26953 27769 54722 450 300 359 49
2013-14 30765 5029 35794 514 54 235 86
2014-15 34427 40923 75350 575 442 494 46
2015-16 44907 -3643 41264 750 -39 271 109
2016-17 42215 7766 49581 705 84 328 84
2017-18 39431 22165 61596 659 239 404 64
2018-19 43302 -405 42797 723 -4 281 101
2019-20 56006 552 56558 936 6 371 99
2020-21 54927 38725 93652 918 418 614 59
2021-22 56231 -14071 42160 939 -152 276 133

Haw:-RBI various Bulletin.
FLA TN H 2 T o T I #1,2004-

05 T 2021-22 AT FTATaLIdT ATRaTaia FDI =
T sFeans et g @m=r 2004-05 3
AT F4 AA Feeris Feuard AT g .FDI
fAder a7 FAEdTa 100 9197 "qarg 939 2T 2021-
22 ATAT.FPI =7 [Haeri eI 19 2004-05 ATt

100 s fA=er® 2008-09,2015-16,2018-19
T 2021-22 AT FATTLTT FOTHF 2IaT. TOTH
TF1 =a1 [Hderisa 100 ITgA 276 TaEr= a1 ATl
a9 2004 o 2022 AT 18 FWT=AT FbTd 2008-
09,2015-16 =mfor 2018-19 =T Fwiq FPI =T
HATEAATGA Fetl ST Bt Jaaus R
gret.erartae sy s[aave s A arsTa
[AaUEF FLOATUAST AT qaauE AT
TSI FIgd =rqett. 2008-09 &for 2018-19 =T
FTTd FPl FTgd 9099 H&T F0 A8
et it g g faesht 92 [aaveEhia 2008-09 AT
FBTd 20 ZF aTE ATAT grdt AT FPI AT FTesrd
FOT -13855 TS Tr@X grar.a< 2018-19 =T

T Fuiq FDI #7eX 10 2 a1 ATt a¥ FP1 =&
-405 TAAEHA SIAT Frdl. ATEaRA A9 @gF A
#T,3T0F FE=AT Fra FPI gt et srfeewar
fAafr #Fxq AT FDI 3% ef¥+ @d=m ga FHT

o Zrar. 1991-2004 a7 FTeard FDI = TDI oft

T THTT STaadT™ 50 23 gia o atgd 2004 o
2022 AT FATINT 73 =FHIT T qATed FEUSTA
EECIEDCANGEL) CTA R R R B REA R A B EE
AU R0 SO AT SiEeT Araiia
s aeaT se. AT 3oe FPI =T 1991 T 2004 =T

FIBMT AT TEHREA [aaUF g0 7 ARAE
FAEEAT 1T AFAAT forsame FHT ATea™ faga
T

At FDI [gavphiie fafee er=m sufor
ATfy =TT aTeT (1991 F 2023) :- sreara fafaer
FATIT 1991 T 2005 3T FATaeftd FDI =31 &1+

33351 zorareq =tav faceft [aavs AT AT

69.7 =& aauF 10 LTI ATAT T &I a<hT %.3
FEIT AT T

TH F.3 WIRATdre FDI Jaauphidie fafaer 2= arer (1991 T 2005) =gamra

9

TeT (SFHATT)

wifere

27.3

LA

11.6

STATH

5.7

EET

54

RuIRCEHERIE]

5.3

ST

4.5

[RILIRS

3.0

LAk

2.6

AT FIAT

2.3

IEIEEE]

2.0

TAT 29T

30.3
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a3~ Fact sheet on foreign direct investment (FDI),department for promotion of industry and internal
trade of commerce and industry. Government of India.

FUAA T .3 T F9faar 6 qarq 1991 T AT FeAeie ATAT @i el o aauphidie
2005 AT FAFLE UFO FDI @A qMeT WEgd™l e, Tg 2008 T 2023 AT

. Fearadidie ey o= g qoudde arer
II'I'&QTH(Z?S) ﬂQ’HQ (11.6)5mr FIAAT ATR.d ATATAT [ THT F.4 T ALATA
(5.7),qa7w=(5.4), g e (5.3),d¢ STHA =T e,

FTeT (4.5)grar.ATIeET™ T, e, /139 Hrtar
BT .4 WRATde FDI S[aavphidier e der=m arer (2006 T 2023) zgamid

9T T (SHATAOT)

Tifeer 25.8
ERILERS 23.3
7097 9.5
BELC S 6.9

SEIGH 6.1

RGIRESARRIEK] 5.3

7095 2.5
FAT I 2.4

STHAT 2.2

qIIq 2.0
AT I 14.0

Ha9:- Fact sheet on foreign direct investment (FDI),department for promotion of industry and internal
trade of commerce and industry. Government of India.

FUA T F.4 7 geffaar #1,2006 o 2023 =T FATT AT o A I AL UHO At Geht
FIATEHTT FATEF JAF A AT Grerar qATIF:  qqauE  TAFed  ITRLO(11.9),afagd
AL SO LI L B U L AL E R THN(8.6),5 ®AT &A(7.9) 3T &7 (8.0)a%
TG TIASTO 0 s fwmw S (IT AT T S[FRAE ) (7.0)AT ST AT,

ILTTET ATl 5 TFRITIEAT ST TR N
Rt e e R G A - O (0 70 T & FEr FDI S (3t

1991 ¥ 2005 =T FEATTRAT SATRETT FrEOr HET ) T A,
T .5 FDI =7 fafe e=rfRgm st (2000 o 2023)

kel qreT

EELGES 16.2
HIOTH, T AT SATTOT ZTE 3T 15.0
EER 6.2
AEHETEA AN 5.5
AT &aT 6.2

SrTer A7 T\ (T avad) 2.7
e AT 47

T3 - Fact sheet on foreign direct investment (FDI),department for promotion of industry and internal
trade of commerce and industry. Government of India.
FA a<h #.5 o Feffaar #1,2000 @ 2023 =T TTUTH, FFEAT AT e ey AT ST ATAL AT

FATAT 636564 TAAA STAT qTTF AT AL ST, ZTESTT AT AT ATSTHTA TS e S=IT AT
JreT. AT Taitas 102856 Fq«el (A< H4T SraTe DI =T Sirer ARt et ar,

AT, AT GrArEred 94912 =9 ST
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-

1991 ATAT AR TLHA T ST
ST TR, AT AR wreara fafarer fEageft
TLATANT SUATA ST, AT e faaeft faaue®
AT FLOATHTST SIeAT 0T ABTdBr qTad
For.fEeeft 9= mauw g et qaavpEET
ATATSTAT THTY STHA & [aav& FDI sfer FPI srerr
T T AWt arg. areara 1991 9 2004 =T
FAradia 70739 zaae =iaw fEeft [aaveEh=ar

HATEAHTqA el AT FDI =T ater 50 =5
gIarT.FDI = &irer 2004 o 2022 AT FATAET HISAT

JHTUTT qTeAT ATd FDI = a1er 50 Farasq 80
T TARd ATEAT.ET ATeT AT FAIeqaed=A]

U HE@™ET g, WA "aiegd [
I o R AT IATHST AT,

STEHFITT T FLHIA ATTIF IO FHTBTT
et WaavE srwftq oAl ST AR
g TaEer  ateorHr Geeft  aaEet
AATT e g=ma Hream THonG qaau® Sl
A ATHS ATATHTEAT fawaaefier qom=ar sntds
et a@ FvaTETst faaeft 9 JorEh= qgager
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JEATEAT

I A& AT WS Seg[Tier Agear=l A&l S ot METal A<=l SUAal g, ST o FeT a7 I

TT=AT HI<h TaTg (TRl T4T) TETET AaraT ST dray Medl. T8 9T Seg]Ta Stegr e aar

FTd STd degl faaT AT 2 T qATHST AgE-AgT TaTg TET A3 HadTd. IT 99 AT HISIT TaTgHT HSrT

RIeg[m=aT SSdield Igd WA Udh THEH TaTg T ST T Helel 3ATg. AT AXTIUTATAT 3T-TTIATE

ST T AF9TT AT GT-AT=AT AT TITH heAeAT 3T, SATHRTETHAT TOTST VATl TSerm fahar Far

G-I JENT FqEAT A1 haT ST TaadTd felel SeqqT g, S STeATHRTAT IR e
TE GI-ATAT AT Hgea Ul 33l HTeaATdg! Aar@iy, =T e, T2 St Arwadt= Gty @, s 7

e fAguor F&a T T AT Ferd dAEdE. S9OET 990 G-AT T ST IFs i 38 TS ST
AT FIEFATGT LT 94T (Relief Aspects) T ST¥TH ST LT FL0ATAT TIS ol T2,

A &7 : AT Riegma whfes &= g
39099 AT FeAter Sfor weesW UH YEImET
FAAA AT T &A% 39l% AL @
HETT FIeg[Ta THT © a1 oed. WS Riegr=ar
TEAT MEAT o TIEHAT AR gt e, S
HE TR qT ITAAT M=t 7 w5 ey agd.
THIT ATHEEAT 20 ¢ ST AAMUETHN R0033¥
TAEl .

SfRed : weqa ey Faum=Et SREy @
AT

)  wewT gl aaem A& @r-ame
ITEFES Jed AN YaTg IoITet
TTUTATE ST TLTAT FIT.

Q) TTUATE &AFTAT TEITT TAT ST¥ATH F0l,

3)  IMETET SHN, IAW, AU, ARH SAEiEr
TEITH HI

& 4 (Relief Aspects) :

TE AT q3STaTd EaS WEET g
Brivd et daefia s\, SAT daa qEwe

&, AR, e 7 S=h= Bty smetade
TEATETT AETTT Hel SATd. T LS q qIsTaTa T
=Y, srRTe, fawaT, S T ' e S99 F A

TEQATRO g TeAe 9 ATIe 3T, S=Aarasfl @,
sauraTasft @k, qUatadiE a9, TAud, e,
T, T=EET T, BT el ST, ATETT ST
I9T IATE, ATTeT AT, IAT U0, YT ARF

T. AT FHTAT FAT ATl FOTATT TIATHT 3T
TRATAT TANTENT 389 Tq=To TcF Z90 g17.
TeI&r ST (Absolute Relief) :

T AT BT HEAATHS T T aeht
F ghera=Tr i Jes g, =T yae F
TTeferE faeomdie weE § A 9 qed Aed.
IO Ied AR AT AT TerEaT
T 4, T FLOATT ST AT,

ST FSegaTdier 99T A<t @T-qTeie ST ihe 9 S84 qTUIdle &5 e =t (Absolute Relief)

qF. T (H1ew) TEANT | &=he 4. %
9 WY o UAT TTEA | AT 3G 33.00 .03
%9 0-¥Y%o EE| 99,00 {.%<

3 | 3¢o-¥20 iRk 3.43
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gRere FEcardl ovell. Stafafdedged Rd & fafdeds Teodr ¥ e 3 TETd W, W I, wiofl, we wmofl

SO ARUCUI=AT YTUedT SRR WSTIcll 3TTed. ATS Al dle, \HIF/III‘ICYNUI feR 3Nt NERNRET PRAGFS 976

ST AT GRIATOAT il FHi0T Siel ome. s v Jiffhe 3 §7o1 3 PHISHER UHId SToiedl FETAraR
ST eyl a=Ioiid ol 6.5 cdd WIRATd 3fTed. A Sexeiudd - Bk Hsavd i Toxk+ 2022 & GH1ud

BART Y8 foRETAR U&= 15 UGN, SR UIodi=d] 10 Uoidl, SRUYSUM=AT UTodiear 5 Uofdl Sffor ATST=Ar 5 YTl

HHCUR AIRId AT ST 3fed. HYUT Holld Jeerd Rd@d o SardR R o1 3791 Sigfdfdec™ Sae 8o &

PIBME TR 3Te. Slafafdedqed TAeReT A IGel O, Al Siiad g@d SRl Al ofdhee] 8. JMEST Fad

¥ARTAR Siafafdera Haeid 8107 Tasd 37e,
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