Kopargaon Taluka Education Society’s

K. J. Somaiya College of Arts, Commerce
and Science, Kopargaon

CRITERION- 3
RESEARCH, INNOVATION AND EXTENSION

Key Indicator- 3.3: Research Publications and Awards

3.3.2: QnM: Number of books and chapters in edited volumes / books and paper
published and papers published in national / international conference proceeding
per teacher during last five years.

DVV clarification

Number of books and chapters in edited volumes
/ books and papers published in national
International conference

2021-22




CONTEMPORARY ISSUES
IN MULTIDISCIPLINARY SUBJECTS

CHIEF EDITOR
o ——]

SRUTHI. S

ASSOCIATE EDITORS
— DR. RAVINDRA KUMAR

DR. M. SANDRA CARMEL SOPHIA DR. AMOGH A M

DR. NITU MAURYA MR. DHIRENDRA BAHADUR SINGH
DR. ANKUR GOEL DR. RAVI KUMAR GUPTA

DR. D. JAYANTHI YOGENDRA KUMAR

=S ——

Scanned with CamScanner



. tndfa *]i-i—'Si.iEéd"é‘h_ | UK
Text © Sruthi. S, et al., 2022
Cover page ©@RED'SHINE Studios, Inc, 2022 y
. . i
All rights reserved. No part of this publication may be reproduced or used in any form or by a,pg-:rﬁéa'ﬁs-.. iy
photographic, electronic or mechanical, including photocopying, recording, taping, or information

storage and retrieval systems- without the prior written permission of the author.

5 ’

ISBN: 978-93-93239-67-9

ISBIN-10; 93-93239-67-3 s

DIP: 18.10.9393239673

DOI: 10.25215/9393239673 .
Price: ¥ 1000

February, 2022 (First Edition)

]
The views expressed by the authors in their articles, reviews etc. in this book are their own. The Editor, Publisher

and owner are not responsible for them. All disputes concerning the publication shall be settled in the court at r
Lunawada.

"

www.redshine.co.in | info@redshine.in
Printed in India | Title ID: 9393239673




e ¥

EHRETER e

A= T
g e r

Wt delei=t LI il e _.!-.,--,..'-._-I__-. < 1y bt p R el ] 1Y
FARMER'S SUICIDE- THE BLA OF INDIAN AGRICULTURAL
SECTOR: MAGNITUDE, CAUSES AND REMEDIES

Dharmaraj Hazarika

CHALLENGES OF COMPANIES IN IMPLEMENTING CSR
Dr Rishi Raj Balwaria

GANDHI RELEVANCE IN THE AGE OF GLOBALIZATION
Dr. Alka Pandey

ANALYSIS OF JACOB'S ROOM: THE MODERNIST POINT OF VIEW
Dr. Amogh A.M.

POTENTIALITY TO SOLVE ALGEBRA PROBLEMS: TEACHING AND
LEARNING STRATEGIES

Dr. Ashim Bora

A GLOBAL PERSPECTIVE OF DIGITAL TRANSFORMATION IN
BANKING SERVICES
Dr. C. Suresh

STUDY OF EMPLOYEES BEHAVIOR TOWARDS TRAINING AND
DEVELOPMENT IN SELECTED DIAMOND FIRMS IN SURAT CITY
Srushti Dhaduk, Dr. Rashvin Tailor

DEMOCRATIC DECENTRALIZATION AND SUSTAINABLE
DEVELOPMENT IDEALS
Dr. Shivanna

EVALUATING FINANCIAL PERFORMANCE OF SELECTED INDIAN
FMCG COMPANIES WITH THE HELP OF DU PONT AMALYSIS
Dr. Somnath Das

1

15

19

24

4

52




CHAPJTER
NO,

10

1

12

13

14

15

16

17

18

19

20

| INTER-CASTE MARRIAGE

~CHAPTER NAME

E-BANKING: BENEFITS, CHALLENGES AND MEASURES FOR E-

BANKING SAFELY
Dr. Ughade S. S.

' Dr. B. Shoba

MANGROVES: DELICATE ECOSYSTEM
Dr. Biju .C, Dr. P. B. Beulahbel Bency

DEVELOPMENT OF EDUCATION IN PRE - COLONIAL KERALA
JoshvaP G

SOCIAL ANXIETY AMONG ADOLESCENTS IN THE NEW NORMAL
Juliet George

RURAL INFRASTRUCTURE IN BALLARI DISTRICT
Kurubara Hagalurappa

SCREENING OF TRACE METAL CONCENTRATIONS, PHYTOCHEMICAL
CONSTITUENTS, AND ANTIMICROBIAL EFFECTIVENESS OF

MYRISTICA DACTYLOIDES GAERTN
M. Koperuncholan

DOES GENDER BIAS EXIST IN THE ORGANIZATIONAL CULTURE? A

LITERATURE BASED STUDY
Mahanish Panda, Samarpan Pramanik, Tannu Paswan, Aradhana Raj

A STUDY ON THE GROWTH OF THE SPIRITUAL TOURISM IN

MAHARASHTRA
Ms Gati Rewale, Mr. Ajaykumar Meshram

" ASTUDY ON THE IMPACT OF STAFF TRAINING AND DEVELOPMENT

ON GUEST SATISFACTION IN THE 5 STAR HOTELS OF MUMBAI
Mr. Ajaykumar Meshram, Ms Siya Modi

IMPACT OF COMPANY PERFORMANCES ON THE STOCK PRICE OF
HOUSING FINANCE COMPANIES [N INDIA
Mr. Rahul K.

| PAGEND.

73

[}

83

90

104

110

118

167



CHAPTER
X
21

22

23

24

25

26

27

28

29

30

31

CHARIER NAME

CONTAMINATION OF HEAVY METAL IN FOODSTUFF AND HUMAN
HEALTH RISK
Mr. Shailesh Kashinath Bhagat

WORKING CONDITIONS OF FEMALE AGRICULTURAL LABOURERS IN |

TENKASI DISTRICT
Mrs.J.Sutha, Dr. V. Anandha Valli

IMPACT OF DIGITAL MARKETING
Ms. Manjushree.V

FEARLESS WOMEN OF BENGAL: BINA DAS
Nilendu Biswas, Mili Paul

INTERNET ADVERTISING, SOCIAL MEDIA AND ELECTION
CAMPAIGNS:; CHANGING DYNAMICS
Prantik Basak, Sukhbir Kaur

CONTEMPORARY ISSUES WITH ONLINE ADVERTISEMENT
Prof. Sandesh Bhagchand Sonawane

TRANSGENDER (TG'S) EMPLOYMENT OPPORTUNITIES IN INDIA
Raja.D, Dr. P. Chinnadurai

THE FUTURE INVESTMENT OPTIONS REIT AND INVIT
Ram Girdhar

A COMPARATIVE STUDY OF ASHOKA'S DHAMMA AND
MULTICULTURALISM [N THE PRESENT CONTEXT

Rudrasavamna Dutta

ROLE AND AWARENESS OF MEDIA ADVERTISEMENT PROMOTING
CONSUMER PRODUCTS IN TIRUNELVELI DISTRICT
Dr. A. Aruna Devi, S. Selvakumari

E-GOVERNANCE INITIATIVES IN KARNATAKA : TRENDS AND BEST

PRACTICES
Shivarudrappa. H. S.

PAGENO,

1

188

196

200

204

208

212

224

230



CHAPTER
NO.

32

33

34

35

36

37

38

39

40

41

| RICHAPTER INAMIE!

+ .
' CSR WOMEN EMPOWERMENT AND GENDER EQUITY
~ Sunita Devi, Dr. Suman Dalal

ROLE OF EDUCATION IN WOMEN DEVELOPMENT
Udaya Shankara. H

AWARENESS AMONG YOUTH ABOUT CRYPTOCURRENCY IN INDIA
WITH SPECIAL REFERENCE TO AGRA
Vaishali Singh

LEARNING IN MULTILINGUAL/BILINGUAL CLASSROOM: LANGUAGE
POLICIES, MOTHER TONGUE BASED INSTRUCTION AND CULTURAL

DEVELOPMENT
Vaneet Kaur

ROLE OF BIMSTEC AS A GATEWAY FOR THE ECONOMIC
DEVELOPMENT TOWARDS NORTHEAST INDIA

Fidiarity Kharumnuid

IMPACT ANALYSIS OF TOURISM ON ENVIRONMENTAL COMMUNITY
Dr. Ganesh K. Chavhan

ROLE OF LANGUAGE [N BUILDING OF SOCIAL APPROACH
Dr. Shailendra K. Bansode

HOW SMALL BUSINESS AND ENTREPRENEURSHIP CAN LEAD TO
ALLEVIATE POVERTY IN PUNJAB, INDIA
Kuldeep Kumar Bairwa

IDENTIFICATION OF PHYTOCHEMICAL COMPOUNDS ARE PRESENT
IN THE SENNA AURICULATA FLOWER WITH USING OF FTIR, UV AND

GC-MS ANALYSIS

P Jegajeevanram, R. Sivakumar

T0 EXAMINE THE LEVELS OF VIGOR, TENSION AND FATIGUE [N TOP-

LEVEL KHO- KHO AND ATYA-PATYA PLAYERS
Ravindra Gouda S M, N D Virupaksha

247

260

276

282

286

290

298

312



|

CHAPTERINAME S Ul S i ZPAGE ND,

AN INVESTIGATION INTO MALE KHO-KHO AND ATYA PATYA 316
PLAYERS' PHYSIOLOGICAL PROFILES
Ravindra Gouda S M, N D Virupaksha

A NOVEL HIGH-STEP-UP CONVERTER WITH AN ACTIVE CLAMP FOR _ 320
MODERN ELECTRIC VEHICLES

Dr. John Chembukkavu, Ms. Josily Jose, Ms. Anitha Mathew



E

[SBN: 978-93-93239-67-9
DOI: 10.25215/9393239673
DIP: 18.10.9393239673

ROLE OF LANGUAGE |N BUILDING OF SOCIAL APPROACH

Dr. Shailendra K. Bansode 5°

Abstract:

The Indian Languages and Writing in both its substance and mode incorporates permanence with
@ge, an Uflqucstioned assurance to several fundamental code of belief of the conventional blended
Wffh a reaching out to explore the new, a shifting of the focus to the individual and the personal but
A without serving of links with the familial and the societal, The poets, short story writers and novelists

: l'eﬂectthe Indian reality imaginatively, imbuing it with bold technical innovations-all of which deserve
detailed analysis, definition, classification and evaluation. The term Indo-Anglian is used to denote
original literary creation in the English by Indians. Today there are a large number of educated Indians
he :*English language as a medium of creative exploration and expression of their experience of

determined English Teaching in India as the important English
f Indian writing has become a vital part of English literature today.

tructions in English. As a result of this, Macaulay‘s
mment, and it is somewhere in 1835 this education
e and literature among the natives.

e new discipline and to widen their attitude®
e Indians from the creative, narrow
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emerged Indian Renaissance of the 19th century for all Indian writers to write for Indian-ness. Apart
from this, many Indian people engaged them in writing in English for the social causes but their
purpose was not for English creation.

Objectives:
1) To search the Role of English Literature in Social progress.
2) To search and study different aspects of in English literature for Social maturity.
3) To evaluate thematic concern, narrative technique and comparative perspective of social
approaches

Content:

The other social, cultural problems of native Indians inspired to the great Indian writers for lot
of translations of works. For example the great work of Shakespeare helped in early period as a model
to the Indian dramatist and for their work in translation so output of it with direct result is our Indian
Drama in English study. The best example of it is in 1832 entitled The Persecuted was the solid
contribution in Indian drama. In the earlier period persons like Rabindranath Tagore, Keshubhai Sen
- and Shri Aurobindo, M.K.Gandhi, Dr. Radhakrishanan and writing of J awaharlal Nehru were on one

 side and Dr. Babasaheb Ambedkar were on other side to flourish English Language. The output of this
ﬁnothmg but the Indians began to use English language for creative Exprcssion The best example of

d ;good work in poetry. Added to this a major milestone work in the 20th century

great Indo- Anglican poet and prophet whose name is Aurobindo.

exhaustive treasure of his working to the new generations as a unique-one

ner Indians proved as the beneficiates by this particular benefit. If you look

er getting Independence and the present period of it and all together
. _gesstble to remove if they drive Britishers from India. The spectacle

lem of the partition of the country, the whole country bathed in

my growing population, extreme unemployment and
But the brief story enough to reflect conditions of
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sense and deep concerms hel
writing helped Gandhi to mg
the importance and greatnes

Pt‘?('i M.K.Gandhi to become giant personality. His contribution in novel
bll;Z;IP;‘bﬁC opinion with sermons. So today‘s work of Gandhi shows us
; s of Mulkraj Anands literary contribution in the life of Gandhi. The best
:ﬁlaipr;llerzaflli\tdyuza;ai Anand- is given in hfs n.ovel Coolie. In this way, one side of the Indian socio-
3 same time another significant problem of the inner world of an individual has

. been given authentic touches by the writers.

An active citizen who has been exposed to the multidimensional undercurrents of socio-
cultural, economic, and humanistic and the tender problems of the hearts are faithfully bended in the
p.Oeh'y of modern Indian poets. The problems of dignity of Indian and human mind to create new

! SItua.tifm helps Indian sensitive citizen in their life. The factors like Science, Technology, economy,
.~ medicine, political awareness and above all a rational scientific temper of time spirit alter the vary life

style of modern man and all these factors find voice in our Indian Writing in English as our Indian
responsiveness.

The glorious part of our Indian literature is Indian Poetry. As we know literature has
b incorporated with universal values as far as the English Literature in India is concerned. It has its own
~ soci ogical and racial interest means the literature is both universal and also Indian. Beauty and
with fatality crisscrossed in the life of Indian poetry. It is both subject matter and style. It also
customs, beliefs, situations, places and superstitions. The first phase of poetry by Aurobindo

li-known name in Indian writing poetry contribution is Nissim Ezekiel. Towards
an sensibility in Indian Writing in English Novel writing assumes
wiiters involved themselves in the process of investigating social,

Raja Rao‘s Indian novel, The Serpent and the Rope. But it
ar about only Indian mind. In many of the books there is
f the world. Writers in general chose to tackle problems
ﬁmd evoted themselves to the specific area of typical
y document to present Indian situation, authentically
being faced by Indians are tackled in the book
ndhi‘s personality plays.
 reveal most innate problems with their
anday, Ruth Jhabwala and Anita Desai
reality, feminism, free sex, Isolation.
cern of the women novelists of
men writers in fiction. It is the
vity in Indian side. Hence,
t with Indian Sensibility in
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Indian Writing in English which has opened the new vistas for young Indian writers (women/men) as
a new trend of writing in our English Literature in postmodern period.

Conclusion:

In the part of conclusion, we may say that emergence of Indian language in English of Indian
writing in English is a vital part of English and the past of Indian political term is the chief among
them. It helped to liberate Indians from the creative, narrow outlook. To write about Indian-ness greater
men of letters, great social reformist and revolutionist like Raja Ram mohanroy comé forward in 19th
century. Similar to this Dr. M.K. Gandhi, R. Tagore, Dr. Radhakrishanan and J. Nehru use one side
and on other side Dr. B.R. Ambedkar began to use English language for creative expression. But in the
contribution of English Poetry Dr. Madhusudan Dutt's work as a writer of English verse and in the
work of good Prose of Poetry R. Tagore and S. Naidu‘s work played most important role in our

 literature.
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Abstract:

: G]obalzlzf'itl'on 1s a crucial characteristic of present-
modern socz:etles which impact upon culture, literature, language
communication and the policy of language learning. The impact of
Globalisation is conspicuous in recent South Asian literature which

witnessed the proliferation of substantial Immigrant narratives by
women writers. While negotiating with the Identity and shifting
territories across the globe the women writers come across the issues
of dislocation. This is an attempt to study transnational feminism as a
medjum of narrating the multicultural aspects of postcolonialism, mass
migration and the contemporary identities of women narratives. The
select writings are Brick Lane by Monica Ali, Salam Paris by Kavita
Daswani, Queen of Dreams by Chitra Bannerjee Divakaruni, Jasmine
by Bharati Mukherjee, An American Brat by Bapsi Sidhwa focus on the
transnational identities of the new women, their resistance against the
exploitation. The select writings by explore and establish the issues of
identity, cultural assimilations, family relationships, and transnational
space/place of nation-states.

Key Words: Globalization, Immigrant Narratives, Transnational
Identities, Mass Migration

The Paper:

“We need to articulate the relationship of gender to scattered
hegemoniessuchas global economicstructures, patriarchal nationalisms,
‘authentic’ forms of tradition, local structures of domination, and
legal-juridical oppression on multiple levels ... transnational feminist
practices require this kind of comparative work rather than the
relativistic linking of ‘differences’ undertaken by proponents of * global
feminism’; that is, to compare multiple, overlapping, and dlscr.ete
oppressions rather than to construct a theory of hegemonic oppression

day post-

Impact of Globalization on Language and Literature | 361
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; > Of gcnder‘
a unified theory _Indrepal Grewal and Caren Kaplap,

nder ini Thi
. Global Feminism and Thirq Worlg

“n'nnsnaﬁnnal Feminism,

and global feminisms focus op e
-cthnic ginating from the third woyq
al-cth v ‘ a world
white feminisms 10 the Wcsth liberal, radica],
everywhere face simit.

Iytic have assumed that women ry 4 imilar
psychoanalyti® ender. Global feminism as it fir,

- Jv by virtue of their g L ;
oppression merely qu was largely 8 global application of this wh;t

‘eminism: - ’
g Third world, I.l‘ansnammal ‘
women orl

situation of ract
Most gecond wave

emerged in the 19
eminist outlook. :
fermin The term transnational 1s an umbrella concept that emerged as 1,
ﬁxcreasing flows of people, things, 1Mages, and ideas acrogg
states in an era of globalization. Transnationg]

cus on the diverse experiences of women who
boundaries of nation-states

name the
the borders of nation-
feminist perspectives fo .
live within, between, and at the margins or |
around the globe; they transcend nation-state boundaries and speak to

a wide range of interacting forces that have an impact on gendered
relationships and experiences in a geopolitical context. The focus
on the transnational in feminist research aims to de-centre Western
epistemologies, shaking the foundation of the sometimes taken-for-
granted framework of Western or European focused feminist research
in the English literature. '

Third world and transnational feminisms emerged in the 1980s
and.eérly 1990s to challenge this white feminist assumption. These
geii’r:;u:;nsl are predicated on the premise that women’s oppression

ges globally due to not only gender, but also race, class, ethnicity,

religion, and nation, Therefore, third world women suffer from multiple
forms. of oppression qualitatively

‘ ds at generating descriptively reliable
1ts focus has bee : : Women themselves. Consequently,

Scanned with ACE Scanner



e0ts occurring outside and beyond indivig -

moVﬁaﬂSnational el ual Nation-state at
{he Transﬂational feminist research, therefor
gront histories and contemporary pr
;sm and nationalism and their effey

o :
»1Saradicy| framework

~con actices of imperialisy,

Jonialish : : otk e
Owality issues; and to displace Eurocentric and l'b, gender ang
= i i i e
‘s;eofies and ideologies. eral feminist
t

The novel Brick Lane by Monika Ali cenge,
Nazneen; & Baggladeshi immigragt who marries an
Chanu Ahmeq in an arr.anged marriage. She relocates
hor NEW married life with her husband. In London, Nazneen is exposed
02 nEW culture, and struggles to find balance between new possibilities
ndold traditions. Nazneen also maintains contact with her outcast sister
Hasina, who ran away with a man in a love marriage. In her letters.
Hasina describes her difficult life working in a factory, and then later a;
a prostitute. ‘

In the months after Chanu's departure, Nazneen finds a
newfound sense of independence and freedom as she works to provide
for herself and her children. Meanwhile, Hasina finds a fresh start and
the possibility of love with another man in Bangladesh. The novel
ends with Nazneen going ice skating for the first time, symbolizing her
dream of finally leading an independent life.

Kavita Daswani is one of the contemporary Diaspora writers
who proliferates the struggle of younger generation—the teenage Indian
females or newlywed girls who struggle in the international space to
create their comfort zone and identity. In her novel Salam Paris, Anaya
Shah, a young, beautiful Muslim girl, a resident of Mahim from one
of the suburbs of Mumbai, develops a fetish for fashions and modeling
which she gradually obtains through her beauty, risk, flight and plight.
As a model she explores variant national and international locations and
also her ‘self>. Being born in an orthodox Muslim family, she faces an
amay of restrictions, accusations and labels as she enters the world of
fashions and glamour. Daswani epitomizes the psychologi?al traufnﬁ
that Tanaya experiences due to the shift in geogr aphical locations Ny q
Provide her fame and identity but at the same time her ethnicity an
teligion pinch her.

In The Vine of Desire, Divakaruni portrays the
“ught in multicultural challenges in an alien culture, W

$ around the life of
older man named
to London to start

Indian women,
hich represents
ture | 363

iterd
Impact of Globalization on Language and Li
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e : traditional wives to modem
trans'format’lorn‘ in mOttcl)O:l;SiS?their identity. Sudha saves het\'}v c(l)
survive on their an Rl cultural patterns bound wig,
by b.reakl’ng »'a,ll .me Wifh all these burdens, she visits Americy fo o
man-l‘age 1115t1tut12n£0 G and a new direction to her Jife E:g\l/ve
311232311;1:1;5}3;“ aware of the fact t.hat her sister's husband’ Susg
has ; secret passion for her. Meanwhile, she beclcim}ias the cayge of
the breakup of her sister's ho'me. She. encounters all t fee Challenges)
variable cultural differences 10 America and takes up a job Fhere as a
home nurse to an old man, who suffers from extreme depression fo, his

ia.

homelal;]l(li;iz(tii Mukherjee’s Jasmine (198?). portrays Jasmine who
is highly resourceful, strong and .has the ability to _perfe.ct her socig]
and personal reality. She is the widowed young Indian girl, comgeg to
America but raped by cheat. She burns her memory and moves ahegq,
She assumes various names and positions. The novel set in the 198
about a young Indian woman in the United States who, trying to adapt
to the American way of life in order to be able to survive, changes
identities several times. Mukherjee's own experiences of dislocation and
displacement in her life helps her in recording the immigrant experience
of the protagonist in this novel.

An American Brat by Bapsi Sidhwa contrasts the status of
women in the Third World and First World countries through a female
character Feroza who migrates from Pakistan to America where she
finds herself tempted for an inter-community marriage. An assortment
of elerpents such as diaspora, self assertion, female characterization,
;n;iztil:;z;ﬁlpgr;iwﬂel :nTclllﬁe; cultural marriage are touc'hed upon. HF)W

; orld suffers, adjusts and lives in the First
World is brought to limelight. Tt is the story
from a dependent and shy
self confident woman,

Conclusion:

Globalization has
activities and the emergen

men to
Aughte,
1nd1 an

: of a girl who changes herself
girl to an independent, self-determining and

gIVen new pastures to the border crossing

the alien experie ce of migrated communities on a large scale;
fces and emotional distress are part of this global

Phenomenon, The
- 1he stud : B .
Promises a new ghif; 5 contemporary South Asian women’s fictio”

Succeed in portray; both in women’s literature and lives. The writers
3 ying the conflict between the cultural ties of the!f
64 | Prashany Publicationg
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4 homeland and the native homeland that the
| g to. They promote a transnational culture, recognize the ability
e o beyond cultures and moreover learn to afford a life without
t \ding on o.ther.s. Tl?e paper cxami‘ned the female subjectivity
o th i changmg 1dent1ty in ‘Sout.h.Asmn women writings through
;he representation of multiple identitics and experiences of diasporic
women characters.

Y are uncertain of
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IMPACT ANALYSIS OF TOURISM ON ENVIRONMENTAL COMMUNITY

Dr. Ganesh K. Chavhan

Abstract:

Tourism is an important sector to any country for the development of the economy. But tourism
industry is directly related to the environment. The quality of the environment, both natural and man-
made, is essential to tourism. However, the relationship of tourism with the environment is complex.
It involves many activities that can have adverse environmental effects. Many of these impacts are
linked with the construction of general infrastructure such as roads and airports, and of tourism
facilities, including resorts, hotels, restaurants, shops, golf courses and marinas. The negative impacts
of tourism development can gradually destroy environmental resources on which it depends. On the
other hand, tourism has the potential to create beneficial effects on the environment by contributing to
environmental protection and conservation. It is a way to raise awareness of environmental values and
it can serve as a tool to finance protection of natural areas and increase their economic importance. In
this paper, we describe that the effects of tourism on natural resources, environmental pollution,
physical environment and tourist activities in the national park. In addition, we explain environmental
impacts of tourism on global scale, positive impacts of tourism and, finally, how tourism can contribute
to environmental conservation.

Keywords: Tourism, Environment, Direct Impact, positive impact, negative impact

Introduction:

ourism is one of the biggest and fastest growing sectors in the global economy and has

significant environmental, cultural, social and economic effects, both positive and

negative. Tourism can be a major tool for economic development but, if not properly
planned it can have destructive effects on biodiversity and pristine environments, and can result in the
misuse of natural resources such as freshwater, forests and marine life. At a number of sites tourism
development has resulted in serious water shortage affecting both local communities and industry,
forests have been depleted and coral reefs have been damaged. The adverse impact that tourism C.an
have on the environment both undermines the basic resource for tourism in coastal areas and heavily

affects other non-tourist economic activities. M . ‘
Negative impacts from tourism occur when the level of visitor use is greater than the
environment's ability -to :'covpé: thhthjs ‘use within acceptable limits of change. Uncontrolled

conventional tourism poses -poten threats to many natural areas around the world. It can put

K'opaigéon

 Associate Prof'es‘sobr,i KJSOmalVaCo[]ege,
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enormous pressure on an area and lead to impacts such as soil erosion, increased pollution, dis

into the sea, natural habitat loss, increased pressure on endangered specics and heightened ' lleh&r‘g'cs
to forest fires. It often puts a strain on water resources, and it can force local populationw: o
for the use of critical resources. Sustainable tourism development always needs tos ro'compcw
environment and refer to accepted principles of sustainability. It must be planned t;) makzhtr))clct w”
use of the resources of any site, thus avoiding negative effects, reducing visitor eatisfac:li o
adversely impacting the local society, cconomy and culture. Sometimes it may be di fﬁlcult‘ to u(;n’t'(;r
limits, but they are essential for sustainable tourism .Thus, if it is to maintain the main <:Icrr(11cmr:;l :
which it is based, the tourism sector needs to invest in the maintenance of the natural cnvironmanolnf

properly planned, tourism can become a positive force for conservation and environmental protection
and economic development. ,

Objectives:

The specific objectives were the followings

a. To understand the positive and negative impact of tourism on environment

b. To develop a model to minimize the negative impact of tourism on environment.
g To determine the direct impact of tourist activities in the respective tourism areas.

Research methodology:

The study has been conducted mainly on the basis of literature survey and secondary
information. Various seminar papers and summary of discussion in those seminars, taskforce reports
of research organization, journals and some periodicals on environmental impacts of tourism have been
surveyed for the purpose of the study. Some environmental analyst and expertise person has also been
interviewed for the purpose of accumulating facts and information.

Direct Environmental Impacts:
Quality of Water: The tourism industry impacts water quality through construction and
maintenance of tourist infrastructure, recreational boating, and certain activities of the cruise industry.
i Tourist infrastructure increases the pressure on existing sewage treatment plants and can lead to
. overflows during peak tourist times. The most significant problem from the standpoint of human hea}th
ociated with recreational boating and water quality is the discharge of sewage into water bodies
, w}thhmlted flushing, where the discharge occurs near the location of shellfish bed§. Discases thfit can
~ bepotentially transmitted through human contact with fecal discharge and/or ingestion of com.ltfammated
5 - shellfish include typhoid fever, dysentery, infectious hepatitis, and non speciﬁc. gastmentenn.& ‘
g - Air Quality: Most tourism-related air pollution comes from automobll?s. Autom(.)b‘lles emit
5 yﬁn’ the most carbon monoxide of all transportation modes. In 1997, they emitted :26 nnll‘lon‘shor;
mnsofcarbon monoxide; compared with 1.7 million short tons from recreational .marme vehncll;a. an :
T 1 from aircraft. Spéciﬁé informﬁﬁbn',,On tour bus emissions was not avm.lable, but ald ef‘llv)is
vehicles emltted14mllhon short tons in 1997. Transport by aif, road, andl mThe
e X apaes e "-e" o {he rising number of tourists and their greater mobility.

i i i ngers
~ umber of international air passeiss
e f this increase 10

;1 1994, One consequence 0

canned with CamScanner



‘

0 iir travel and is therefore regpoy.. .
air transport is that tourism now accounts for more llmn' G(M,lofliﬂl . ‘qinglc transatlantic TCluIl;?nS'lblc
for an important share of air emissions. One study estimatec Ry re— fligh
emits almost half the CO emissions produced by all other sourcet On pey

year

ECTS, VOLUME-2
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Noise pollution: Noise pollution from airplancs, cars, un(ll bus],.cfs., :;: \:'(tl:(lllit;ls TeCTCationy
vehicles such as snowmobiles and jet skis, is 0 problem of mOd,L " .l' ” ; dlif OI? to (,:ausi“
annoyance, stress, and even hearing loss for humans, it causes distress to wildlife, especiglly ;-
sensitive areas (Www.unepie.org/tourism). . ; Ty

Solid%\(\’astc am(ll Lit};\rlng: h? arcas with high concentralions O(fl _t'OUﬂSlt activities gpg
appealing natural attractions, waste disposals a srious problem and.lmpf oper lsposla can.bc a r'naj(,r
despoiler of the natural environment, rivers, scenic areas, and roadsides. For example, REISE ships in
the Caribbean are estimated to produce more than 70,000 tons of v'vaste each year. Solid waste and
littering can degrade the physical appearance of the water and shoreline and cause the death of maip,
animals

Habitat/Ecosystem: Alteration and Fragmentation ECOSYStem'S and natural habitat can p,
damaged by tourist infrastructure, tourist activities, recreational boating, anc.l thf: cruise industry,
Recreational boats and cruise vessels can damage aquatic vegetation by cutting it with their propellers
or otherwise damaging it when running aground. Wetlands have been destroyed in order to build tourist
related infrastructure, such as airports, roads, and marinas

Impacts on Wildlife: Impacts from tourist infrastructure can be direct, such as whep
development in lower elevations of mountain resorts restricts the migratory range of certain wildlife,
or indirect, such as when marine turtles are disoriented by automobile headlights and resort
illumination. The two primary ways in which tourist activities disturb wildlife are by altering their
eating habits and feeding patterns, and by altering their habitat. Feeding patterns are altered directly by
tourists feeding animals, and indirectly by littering, which encourages wildlife to scrounge for food,
Wildlife habitat is altered by tourists* trampling and by the use of off-road vehicles

Cultural Impacts: Tourism can diminish the aesthetic appeal of a destination through the
construction of buildings that clash with the surrounding environment, creating “architectural” or
“visual” pollution.

Impact on Gateway Communities Outside National Parks and Other Host Communities:

Tourism affects the natural landscape and character of “gateway communities,” which are
adjacent to national parks, and other significant tourist destinations, Development related to tourist
activity can be detrimental to cultural and aesthetic aspects of these communities if undertaken in an
indiscriminate and/or scattered manner.

Loss of biological diversity: The effects on logs of biodiversity: a) It threatens our food

, s0il formation, and greenhouse
SR ) . ms. d) It destabili eakens
their ability to deal with natural disasters such as floods dl')Ollghts blclll;es e.COSYStemZ an.(:hv;uman.
caused stresses, such as pollution and climate change ! » and hurricanes, and wi
Tounsm, eSpecially nature tOUIiSm, isclosel

by a rich and varied environment, It cgp also caus Y linked to biodiversity and the attractions created

e loss of biodiversity when land and resources 3
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y excessive use, and when impacts ¢
. onments and water resources exceed thei
1 . . .

n‘; s loss of tourism potential. Introduction

e

1l Vegetation, wildlife, mountain, marine and coastal
T carrying capacity.

f exot . )
mean> s (insects, wild and cultivated plants an 10);_0 t‘ sts and suppliers can bring
in specte “hd discases) that are pot native to the local environment

 cause ENOTMIOUS disruption and even destruction of cCosystems
tion of the ozone layer: . i e

Def;leat S 12y§:) ;{Fihe ozone layer, which is situated in the upper atmosphere (or
stratosphere £ the sun's ultravic) = 10111‘?tef'8, protects life on earth by absorbing the harmful
wavelengths 0 : tolet (UV) radiation, whic, in high doses is dangerous to humans and

ca
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. T mprovement of Eco-Friendly € Tapahilit{n’f’ e
Future Educators '

- Dr, Ravindy, Take
e

T TIMent of Phyy.
K. J. Somaiya College, Kopargaon. Dist: Apmes’ O
i L,ab{?%

Abstract:
The construction of the procedure of formation and developmen,

of environmental capability of future teachers will be considered. 4 ,
,g_mn of the research, the following main directions of the formation
and development of environmental capability have been identified:
reorientation andexperi growth, organizational and evidence support of
a digrital-development ervironment. The principles and organizationg|
and educational circumstances of the formation of environments)
capability have been determined.

Kevwords: Principles of the formation of environmental
capability, Structural components of innovative capability.

Introduction:

It is essential that a person has comprehensive information not
only in dissimilar arcas of the environment, but also has the aptitude to
act in a particular environmental condition. Presence of environment
responsive is 10 act capably in a specific environmental condition based
on the knowledge and experience gained previously. Environmental
advantage is a set of environmental protection of consistent personal
qualitics (swareness, abilities, education, and systems of activity)
essentinl for future teachers. Environmental advantage is the capability,
willingness and knowledge of a person to preserve the environment,
resolve environmental problems. Environmental advantage is the ability
1o use bypothetical understanding, applied abilities and skills acqu
in the ficld of Environmental Science in exercise. Environmet
capability 1s the Latin word capability means worthy. Capability ¥
addition 10 pure specialized information, abilities and educuzis;v{ls' ‘
also comprises the appearances of creativity, teamwork, 3Pt
!’,(; work in a cluster, expansive ability, actual estimation, W“"’w.ﬂm
miellectual, categorization and admittance to evidence. Educsto?
meant the dcx‘tlppj;umn of ecological advanta ge is an cducalim‘ i
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[ he _ : ame th i
P TN ¢ bas
iﬂﬂucﬂ““l ~ducation in order to solve environmental dj |c~m
: fficulties

ot with the :l,lldf (:f Na:llral Sc.icngcs, Environmental Science.
'vironmcnml advantage 1s Flf:-appllcatlon of information about the
virof‘mem and human ac.nvmes, environmental hazards to health
1 the Capability to act environmentally appropriately in certain alive
S. Nowadays., the SHOSt auspicious approach on socio-
onomic development, mc.ludmg the symposium on Sustainable
.D‘e\,elopment adopted b,y Indian governments, highlights the necessity
% modiﬁcation 11}1111a11 S aw::lre.ness and routine in the direction of
determining requirements -w1thm the structure of the prospects of
 atural ecosystemst?. Environmental compression is the capability,
»'i epthusiasm and knowledge of individual person to preserve alive
_ atmosphere 0 solve the environmental difficulties. The capability
1o solve ecological difficulties, the knowledge of contributing in
'»applied work on the protection and enhancement of the environment,
 ecologically important individual potentials means exchangeable,
i accountability for the consequences of environmentally oriented
. activities. Like biological, visionary, communal, traditional, skilled.
The primary stage of the development of the individual's
 environmental capability s environmental knowledge, which is
considered by four component: 1) understanding of nature as the place
of the residence, its "home 2) knowledge of Natural Science about the
collaboration of environment and humanity 3) structural and other
capabilities of environmental happenings 4) capability and skills to
achieve devices that regulate the state of the natural environment. In
_agreement with the summary of educational organizations that carry
1'_2011t specialized preparation, reeducation and specialized growth of
authorities, training of educational disciplines on Environmental Safety,

nvironmental Safety and sensible use of nature should be confirmed. At
this mission can be explained

, due to the absence
grams, extracurricular

educational activities
ed natural areas, zoological
| of air quality ar€ indicated

word environmental education which hec

l,cuﬂ-.gtancc

”l""“""?%'—:‘.""'w it AR e Lt

of academies, libraries, especially protect
gardens, botanical gardens, etc.”). The leve
In table 1.

ive | 209
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T 1cal
r;irﬁuptﬂﬂn“' Index | Numenca ey
O . ni
jevels of health | Standards gnificance
- 01050 | Air qm
a.nd air pollution POses l‘im‘sfactqw
sk, ®or g
Moderate S1to 100 | Air quality is adequate how
. some contaminantg there m:‘fer for
reasonable health concern fory be 4
small number of people Wha very
usually sensitive to ajr pollution are
Unhealthy for | 10110 150 | Members of sensitive groups o
sensitive group cXpenence health effects, The gene:;
public is not likely to be affecteq.

Unhealthy 151 to 200 | Everyone may begin to €XPeTience
health effects, members of Sensitive
£roups may experience more setioys
health effects.
Very Unhealthy 20110300 | Health warnings of emergency
conditions. The entire population i
more likely to be affected.
Hazardous 301 to 500 | Health alert: everyone may experi
more serious health effects,

—

€nce

The following organizations are used in the improvement of
developing scholars Environmental camps: Single (information,
discussions etc.), Cluster (presentations, practical, tournaments etc.),
Community (seminars, visualizations etc.).

The expansion of ecological sections of students is supported in
some points;

1. Study to know: This stage of the development of
environmental awareness and abilities. It approved by
leamning biology, ecology, geography, chemistry etc. courses
in a higher educational institution. The development of
environmental advantage is approved through severa
categories of activities of students. :

2, Wisdom to acquire; This stage of making their 0‘:’5“
inventive goods, the application of ecological devclop'“c‘llo;
This is prepared through specific work with students. :
example, sewage treatment model and soil as a plac®
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residence were cffected etc,

3. Education to living: 1t is significant to actively contrib
in ecological elevations. For cxample, green hand tme

i ; , Sto
paper etc. It teaches societies who are not uncaring to t;y,
e

life difficulties of their area, creating lively life situation

4. Study to s-tay: This -stage, the development of ecological
adv:'mtage 1s accomplished, the scholar selects the technique
of life. In the process of ecological movement is accepted
on his individual.

The HEIs there will be a meeting called "contemporary
approaches of evaluating the excellence of the environment". During
the Meeting, contributors will conduct small research assignment
and make typical explanations to ecological difficulties. Scholars are
requested to transmit schemes on ecology. For example, resolve of air
contamination in the areas of structure of CO to cut of trees". In the
process of obtaining ecological compensation, environmental thinking
in students is progressively formed as the basis of ecological culture
and ecological development, which in turn is an important element of
the development of a spiritual and moral personality!!.

We highlight the following important zones of the ecological
movement in the field of general education: ecology of educational
activity,ecologyofcommunication,environmental-orientededucational-
social practice and the ecological aspect of professional orientation.
At different stages of education, these meaningful lines are made in
different proportions depending on the student's leading activities.
Ecology of educational activity, it studies the association between the
educational movement of a person, the surrounding educational and
social environment. Content of this field awareness: To evaluate the
impact of environmental circumstances on understanding realization,
Proposal and establish an environment to recover investigation
consequences, Health and safety, Ensure environmental safety wh.en
employed with evidence streams, Use of universal instructive expertllse
to distribute thoughts, Institute of communal enterprise in .resolvmg
hative ecological difficulties, monetary feeding and healthy l.lfeS.tle. ]

Thus, ecological capability is confirmed by the_ application ©
intercmmf:cted, universal social purposes of education, education,
growth and comprises the development: knowledge of the natural-

] 211
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avientific #nd socio-cultural Tife of human activity i, the
actions associated to ecological exposures for the Atmogyy .ms;,h%
health. life safety, ecological harmless lifecvele, aptimd‘ept\ere. h%‘
their events in refationships of ecological Protectioy (:e“ Trs
attitude to the consequences of his activities for envimm;\e SDOHSHL;;e
humnan health and safety of the environment. - ety
The main 1deas essential for the developmem o
advantages are: Designs, development, administra
properties, assurance, environmental hazard, environmenty destryer
environmental nursing. carcfulness, stoppage of destryct "
environment. Conservational sections include g the b
designed in over-all education, ecological intellecty
performance in socially challenging ecological cirey
arise in dissimilar procedures and informations of human activity 4
The stability content of the subject "environmentalisy and
mainizainable growth of the continuous environment of the gaining of
ccological information by students in the informative procedure, The
content of ecological education is replicated in its following features:
I Expansion of systematic and instructive associations to the
social environment.
Significance (1o regulate the cost in environment in humanity
and human life).
3. Movement (information, applied and innovative abilities).
Movement - 1o identify and find solutions to environmental
problems, environmental research, creation and implememmior} of
environmental projects (development of a plan, creation of a project
model, forecast, application of ICT) 1),

fenvigg
tlﬂn. indicm(}m
: On,
101 ty the
asic Secﬁ(‘ns
mstances ghy

_Pd
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BO 354 : PLANT ECOLOGY
2 Credits (30 Lectures)

CREDIT -1 (15 Lectures)

1. Introduction : 01

| Introduction, interrelationship between the living world and the environment, levels of
organization, components and dynamism of ecosystem, homeostasis, niche concept,
concept of limiting factors.

2.  Biogeography : 03
Floristic realms, speciation and its types, biogeographic regions of India, Plant
indicators '

3. Population ecology : 03
Definition, characteristics, population growth form, r and k selection.

4.  Community ecology : ’ 04

Introduction and Definition, community structure, physiognomy, Raunkiaer’s life
form classification, keystone species, edge and ecotone.
5.  Biogeochemical cycles : 02

The carbon cycle, Nitrogen cycle, Phosphorus cycle, and Hydrologic cycle.

CREDIT - I1 (15 Lectures)

6.  Ecological Impact Assessment (EIA) : 05
Introduction, Historical Review of EIA, Objectives of EIA, Stages of EIA process:
Screening; Scoping ; Baseline study; Impact prediction and assessment; Mitigation;
Producing Environmental Impact Statement (EIS); EIS review; Decision making;
Monitoring, Compliance and Enforcement; Benefits of EIA.

7. Environmental Audit : ) 04
Meaning and concept, need, objectives, benefits, types, audit protocol, process,
certification, personnel environmental audit. :

8. Remote Sensing : 04
Definition, basic principles, process of ecological data acquisition and interpretation,

global positioning system, application of remote sensing in ecology.

9. Ecological management : : 02

Concepts, sustainable development, sustainability indicators.
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It’s a great pleasure for us to present this book Environmental Impact
Assessment, Skill Enhancement Courses [SEC] (Z0-3610, Semester V1) for
T. Y. B. Sc. Zoology and other Students those prefer this course as optional
course. It is written as per the revised syllabus of S.P.P.U., Pune that will be
effective from the academic year 2021- 2022. The Environmental Impact
Assessment has been primed keeping in view the distinctive requirements
of B. Sc. Zoology students. The contents of the book have been drawn-up
to accommodate the widening prospects of the discipline of Life Sciences
and other faculty students.

The main aim in writing this book is to provide basic, applied,
advanced information of the subject to cater the needs of the students.
The figures, photographs, questions, definitions and references included in
each chapter will help the reader to grasp the subject matter.

We feel it’s not a new creations but presentation in simple form and
lucid language for the better understanding of students.

We express our sincere thanks to the authors of source, reference
material that has been referred here directly or indirectly and mentioned at
the end of each chapter.

The authors are extremely thankful to Mr. Pradeep Patil, Mr. Rangrao
Patil and the staff of Prashant Publication, Jalgaon for taking keen interest
in publishing this book in an attractive form.

Valuable and constructive suggestions from the readers, teachers and
the students are solicited for the improvement of this book.

- Authors
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1.1 Definition.
1.2 Divisions.
1.3 Importance.

2. Pollution : 3L
2.1  Definition and types.
2.2 Impact on wildlife, natural resources, development.

3. Sustainable development : 2L)
3.1 Definition and need.
3.2 Exploitation of natural resources.
3.3 Concept of carrying capacity.
3.4 Three pillars of Sustainability.
3.5 UN 17 Sustainable Development Goals (SDGs).

4. Overview of Environmental Protection acts : SL)
4.1  The Air (Prevention and Control of Pollution) Act 1981.
4.2 The Water (Prevention and Control of Pollution) Act 1974.
4.3 The Environment Protection Act 1986.
4.4  The National Green Tribunal Act 2010.
4.5 Biological Diversity Act 2002.

5. Environmental Impact Assessment (EIA) : SL)
5.1 Definition, need and importance of EIA.
5.2 EIAnotification 2006 - key elements, History and Evolution of EIA.
5.3  Categories of Industries / establishments requiring EIA, Types of EIA - strategic
EIA, regional EIA, sectoral EIA, project level EIA and life cycle assessment.
5.4  Rapid and comprehensive EIA.

6. EIA Process : 5L
6.1  Screening, Scoping and consideration of alternatives.
6.2 Baseline data collection, Impact analysis, Mitigation, Reporting, Public hearing.
6.3 Review of EIA.
6.4  Decision-making, monitoring clearance conditions.

7. Stake holders in EIA process : 3L
7.1  Project proponent, Environmental consultant.
7.2 CPCB/MPCB.
7.3 Public, EIA agency (IAA).

8. Overview of Scheme for Accreditation of EIA Consultant
Organizations (NABET / QCI) : SL)
8.1  Eligibility and benefits.
8.2  EIA coordinator (EC), Functional area experts (FAEs).
8.3 Functional area associate (FAA) and team members: Role, educational

qualification, experience and functions.
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Chapter 3
GLOBAL AND NATIONAL 1 v
BIODIVERS]TYEL STATUS o

or. P. P. Joshi' and Dr. N. G Shinde?
Ipepartment of Zoology,

Adarsh Educ

Hingol ege,
»pepartment of Zoology,

;. J. Somaiya College of Arts, Commerce ang g,
345) and Science, Kopargaon

Abstract:

ation Society’s Arts, Commerce ang Science (g
. ¢ Coll

Biodiversity plays a fundamenta] role as ecosystem sepy:
in the maintenance of natural ecological processes, Tht; cconSOerv.lces
utilitarian values of biodiversity rely upon the dependence O?Ic or
on biodiversity; products that nature ¢an provide: wood food ﬁrt?an
to make paper, resins, chemical organic products, genc’as as ':velle;z
knowledge for biotechnology, includi

: uding medicine and cosmetic sub-
products. It simply means the existence of a wide variety of plant
and animal species in their natural environments or the diversity of

plant and animal life in a particular habitat. The best way to
conserve biodiversity is to save habitats and ecosystems rather
than trying to save asingle species. The conservation of biological
diversity has now become a global concern. There are basically two
main approaches of biodiversity conservation namely, in-situ
conservation (within habitat) and ex-situ conservation (outside
habitat). The biodiversity is usually described at three levels and it
has a large number of values. In present discussion, author is trying

to discuss different levels and values of biodiversity in modern
context.

Introduction:
Global Concept

Biodiversity is the measure of the variety of earth’s animal,
plant and microbial species; of genetic differences within species;
and of the ecosystems that support the species. Out of an estimated
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one-sixth has been identifieq

An estimated biodiversity 00\? .

seven and nine million Squcrs
are

i ecies on earth, only
30 million SP€ st 200 years.

authenticated in the pa
- sher plants. Between .
400,000 higher P! 1 rain forests, covering large tracts of Cant l
a

kilometres © : , _
America, the Am and the Guianas, West Africa and Zaire
. ea and the islands of Melanesiz o’

re

Tast Asia,
South Eas face of the earth.

estimated to be ther
In Central America, two-thirds of the forests have a]ready
disappeared. In Columbia., it has been clear'ed at the rate of a milljgy
hectares a year. The tragic story of the rain forests in Brazil ig
the greatest, most enduring

different. Tropical rain forests are .
celebrations of life ever to have evolved on this planet. No othe,

environment has SO many Species of plant and animal [jfe

Biologically, tropical rain forests are the centres of the world; much
of the earth’s contemporary flora and fauna O-rlglnated in the humig
f years, tropical rain forests have been

tropics. For millions © :
from which plants and animals
b

factories of evolutionary diversity :
more difficult environments, have gone forth

capable of adapting to -
to populate the subtropical and temperate reglons. It is essential to
forest large enough for this evolution

maintain areas of tropical rain
to continue. (Source: Botanical Survey of India, Kolkata)

e on the

rests are regarded as the richest in

The tropical fo
tropics is high. The reasons are as

biodiversity. Species diversity in
follows:
Warm temperate and high humidity provide favourable

conditions for many species.
Tropical communities are more productive because these

areas receive more solar energy.
3. Over geographical times the tropics have had a .more stable

climate. In tropics, therefore, local species continued to live

there itself.
4. Among plant rates of out crossing appear to be higher in

tropics.

1.

2.

Biodiversity exists on earth in eight broad realms with 193

- biogeographical provinces. Each biogeographical province IS
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poSCd of ecosystems, which are constitute

.

Am : . db

con 3 existing 1n - Y Communjiy;
sl gpecics existing an ccologic: s INIties ¢
jiving SP gical region, The de i

Coll“trics' located 1n .sublroplca]/ tropical belt gre f: veloping
l,iodivcrslty than the industrial countrieg in the tern ar richer jp
';“hC yavilovian Centres of diversity perate regjon,

of crops
. . qn(l .
mimﬂ‘s are also located in the (lcw:loping coliftricy dnmcstrcatcd
¢ S\

ational Concept .
Patterns in Biodiversity

gpecies are not uniformly distributed ovyer the
yaries greatly from place to place. In terms of the number of bas;

kinds of organism and number of species of cach kind biodiy asic
pas varied lnar]-{cd]?/ through. geological time; and,’in tcmifsnty
prcsemdﬂy species richness, biodiversity varies greatly betweo s of
art of the earth and another. The present global patte nf]l one
piodiversity indicate that the species richness tends to za;;

gcographically according to a series of fairly well-defined nilesrs
example, In case of terrestrial environments: Se O

N

Earth; diversity

Warmer areas hold more species than the colder areas:
Wetter areas hold more species than the drier ones: ’
Larger areas hold more species than the smaller ar;:as;
Areas of varied climate and topography hold more species
than the areas of uniform climate and topography;

e Areas at lower altitude (elevation) hold more species than the
high altitude areas; and

e Less seasonal areas hold more species than the highly
seasonal areas.

Similarly, in case of pelagic marine species, there tends to
be more species in warmer and less seasonal waters, i.e. at lower
latitudes. In a much more simplified way, it can be said that there
are much more species, both per unit area and overall, in the tropics
than in temperate regions and for more in the latter (temperate
regions) than in Polar Regions. The moist tropical forests, in
general, are the most species rich areas or environments on earth.
Though they cover just about 7% of the world’s surface; but it is
estimated that they may hold more than 90% of the world’s species,
if the yet unknown tropical forest micro fauna (mainly insects) is
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accepted. 1f small tropical forest insects are discounted, the

. o 1 & ) nt
areas that may be similarly rich in species are: he

Coral recfs; and Areas of Mediterranean climate in g
Africa and Western Australia. These areas are rich in spe
especially for flowering plants (angiosperms).

Outh
Cies,

The centres of greatest biodiversity tend to be in the tropics, The
reasons for greater biodiversity in the tropics are as under: Tropicg]
arcas receive more solar energy over the year. Therefore, tropjcy
communities are more productive resulting in a greater resource
basc that can support a wider range ol species. Warm lemperatureg
and high humidity of tropical areas provide favourape
environmental conditions for many species that are unable to
survive in the temperate areas. Over geological times, the tropics
have had a more stable climate than the temperate areas. In tropicg
therefore, local species continued to thrive and live there itselfj
whereas, in temperate zones, they tend to disperse to other areasi
There has been more time for tropical communities to evolve as they
are older than temperate ones. This could have allowed tropica]
communities greater degree of specialization and local adaptation tq
occur. In tropics, the greater pressure from pests, parasites and
diseases does not allow any single species to dominate. Thus, there
is opportunity for many species to coexist. In temperate areas, on the
other hand, there is reduced pressure from pests, parasites and
diseases due to cold, and there is one or a few dominating species
that exclude many other species. In tropics, higher rates of out
crossing among plants may lead to higher levels of genetic
variability.

India as Mega-Diverse Biodiversity

Biodiversity has three aspects, viz. genetics, species and
ecosystem. India is recognized to be uniquely rich in all these three
aspects. The country has a rich heritage of biodiversity,
encompassing a wide spectrum of habitats from tropical rainforests
to alpine vegetation, and from temperate forests to coastal wetlands.
Almost all the biogeographical regions of the world are represented
here in India. With a mere 2.4% of the total land area of the world,
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wn biodiversity of India conty

]ebal piodiversity- India is one of the twelve -22%. Of the
lo '

kng

. : Cpa- Wn
2 world accounting for ?.3 1% of the globalgfafr:vrrslty Natigng
of t ° global floral total species. Currently availab]e d{'ilt Nd 10.8g0,

. tenth position in the world and foyry, i thec:plage Indi,
ity. In terms of numbef of mammajiyy Specie S12.in plang
tenth in the world; and in terms of endem; 5 the coypy,

IC g .
(3 cbrates, it ranks eleventh. In termg op . PCCIeS Of i her
elf.l ibuted to agriculture and anima] husbang
co

the world.

ibuteg
{l

g
divcl‘S

Iy, 1t rankg seventh i

) : . ] . . .
e of the salient features of Indig’s blodwersny are as upge,

1dia has two major realms called the Palaearct;
ll\lxlalayan; and three biomes, namely the trop;lcrzztllﬁl?:qqclt};e Indo
the tropical dry deciduous forests and the warm desle t/Ores.t.s,
deserts. TV semi-
7. India has ten biogeographic regions,
' Himalayan, the Himalayan, the Indian
zone, the Western Ghats, the Deccan p
plain, North-East India, the Islands, and
3. Indiais one of the 12 mega-diversity nat
India is one of the 12 centres of origin o
5. There are two hotspots that extend int
Western Ghats/ Sri Lanka and th
(covering the Eastern Himalayas). Fy
included amongst the top eight mo
hotspots.

6. India has 26 recognised endemic centres that are home to

nearly a third of all the flowering plants (angiosperms)
identified and described to date.

7. India has six Ramsar Wetlands. They are —

8. Chilika Lake, Harike Lake, Loktak Lake, Keoladeo National
Park, Wular Lake and Sambhar Lake.

9. India has 5 world heritage sites namely, Kaziranga National
Park, Keolades Ghana National Park, Manas Wildlife

Sanctuary, Nanda Devi National Park and Sundarban National
Park.

I.

namely the Trans-
desert, the Semi-arid

eninsula, the Genetic
the coasts.

ions of the world,
f cultivated plants,
0 India. There gre the
¢ Indo-Burma region
rther these hotspots are
st important or hottest

=
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10.

11.

12.

13.

14.

15.

India has twelve biosphere reserves, namely Nilgiri, Napg,
Devi, Nokrerk, Manas, Sunderbans, Gull or Mannar, Grea
Nicobar, Similpal, Dibru-Saikhowa, Dchang DCbang,
Pachmarchi and Kanchanjanga.

Further, amongst the protected areas, lhf:rc arc 88 nationg|
parks and 490 sanctuaries in India covering an area of | 53
lakh sq.km. ' .

Based on a survey of about two-third of the geographical are,
of the country, the Ministry of Forests and Environmen
(MOEF) reports that India has at prcscnl.89,3l7 species of
fauna and 45,364 specics of [lora representing about 7.31%, of
the world fauna and 10.88% the world flora described so far.
In plants, the species richness is high. in angiOSperms,
bryophyta and petridophyta, and in the family orchidaceac, Ip
animals, arthropoda (insects) are predominant.

India is also rich in agro-biodiversity. There are 167 crop
species and wild relatives. Further, India is considered to pe
the centre of origin of 30,000 to 50,000 varieties of rice,
pigeon-pea, mango, turmeric, ginger, sugarcane, gooseberries,
etc. and ranks seventh in terms of contribution to world
agriculture.

India also boasts of rich marine biodiversity, along the
coastline of 7516.5 km with exclusive economic zone of 202
million sq.km, supporting the most productive ecosystems
such as mangrooves, estuaries, lagoons and coral reefs. The
number of zooplankton recorded is about 16,000 species. The
benthic fauna largely consists of polychaeta (62%), crustacean
(20%) and molluscs (18%) with the biomass of about 12 gm
per sq.metre. Over 30 species of marine algae and 14 species
of seagrass have been reported. There are over 45 species of
mangrove plants. Over 342 species of corals belonging to 76
genera have been reported and about 50% of the world’s reef
building corals are found in India.

Conclusion

Biodiversity loss is important in its own right because biodiversity
has cultural values, because many people ascribe intrinsic value to
biodiversity, and because it represents unexplored options for the

230



- ure (option values). Peq
u it |
Liodiversny for spiritual, aes ationg S of ifg
»asONS. Species extinction at the glObal a

;igniﬁcance, since such Permanent,

Ple from

level ig als CT Cultypyg

e il‘reVersib1e| 0 Dal‘ticular
o 10SS in the constitutive elementg of WGHObSS_eso SPecies gpa
extirpation and loss of habitat are P _eln

and local levels, because mosgt eco

artlcularly importaimt a

system seryie { Nationg
i ~ e
the local and regional levgl and strongly dependg Oare livereq o
relative abundance of species, N the type ang
References:
. Ashok Kumar Verma,

(2016). Biodiyers;
mational Joyrpg| 013[ EItS' Differen
Sciences 7 (2) : 143-145,

Bhatt Seema (1997). Biodiversity: Oy A
Delhi. ¥+ Oxford Umvemty Presg

journal of biology = Revist
Suppl):1115-8
SourcePubMed

a brasleirg de biol'o i3]
gla 68(4
DOI:10.1590/81519—698420080005000%8

Dr. Prashantkumar Joshi and Pushyamitra Joshi, 2020
Textbook of Conservation Bio] '

. ogy. Evincepub Publishing,
Raipur.

Gaston K. J. and Spicer J. 1. (2004). Biodiversity: An
Introduction. 2nd ed. Blackwel] Publishing.

Report of the Millennium Ecos

Ecosystems and Human Well-being;: Biodiversity Synthesis.

World Resources Institute, Washington, DC.
http://wmv.millenniumassessment.org/documen‘[s/document.
354.aspx.pdf

ystem Assessment, 2005.

Wilson E.O. (1988

). Biodiversity. National Academic Press,
Washington, D.C

231



EMERGING TRENDS IN
ENVIRONMENTAL SUSTAINABILITY

=

g
’f "

} -

Editor: PROF, AAKASH DILIP PAWAR

SCENG

PUBLICATIONS,




CONTENTS

SR. . P —— PAGE
NO. TITLE OF THE CHAPTER NO.
1. Environmental Awareness: Need of The Hour 1-8
Shrigondekar Renuka
2. Green Technology: Recent Trends and Developments 9-17
Ms. Dhanashri Pagar
3 Environmental Toxicity: From Fate to Exposure 18-22
Rohan Yadav
4, Geographical Information System (GIS) A New Approach to 23-30
Environmental Sustainability
Makaranda Patil
5. Strategies For Conservation and Propaga:tion of Medicinal Plants 31-39
Ms. Revati Suresh Shinde
6. Effects Of S(;il Erosion on ﬁuma.ns 40-47
Ankita Talukdar, Dr. Priyanka Shankarishan
7. Role Of En;/ironmental Risk Factors in :l“he Manifestation of 48-56
Cardiovascular Diseases (CVD).
Bhagyalakshmi, M And Devaraja, S
8. Industrial Waste Treatment and Recycling 57-64
Jadhav Amruta & Joshi Chaitnya
9. Bioremediation Of Dyes Using Enzyme Immobilized | 65-72
Nanomaterials
Pimpalwadkar Amruta D.
10. Biomedical Waste Management for Sustainable Development 73-79
Shaguna Gavhale
11. Acid Rain: Its Effect on The Environment 80-85
Munquad Habibi, Dr. Priyanka Shankarishan
12. Bioeconomy: The Need of Tomorrow 86-93

Gakkhad Pooja




i _\
] Awareness Concerning Sustainable Development 94103
13, | Evviro:njicl:ﬂa
Dw)rf- ‘_ _‘t__-_w_,.wwl. ~1-Wersity and Environmental Wlll
1 [ Effect Of Climate Chan8
inability
ls’:llgkl:: vrushali & Chavan Suvarna |
| cling Strategies for Healthy | 1121
5. | Waste Management and Recycling 19
Environment .
Darshana Dhokane & Akanksha Ahire .
16 Recent Trends in Environmental Engineering 120-127
Chaudhari Yogesh
17 Global Environment and Its Effect on Human Health 128-133
Girase Dipali
18. | Carbon Footprint- Threats and Opportunities 134-140
Pradnya Kadu & Priti Ahirrao
19. | Environmental and Health Impacts of Air Pollution 141-149
Jahnabi Mrinal Kashyap, Dr. Priyanka Shankarishan
20. Recent Trends in Green Technology for a Sustainable Future 150-158
Vanjare Milita
21. Nickel Metavanadate Nanoparticles: Green  Synthesis, | 159-168
Characterization, And Application
Dr. Nirmala B, Dr. Bhagyalakshmi, M
22. The Adverse Effects of Pollution on The Environment 169-175
Ahire Urmila
23. Man.agement of Waste Products and its Recycling 176-185
Sumit Sarma, Dr. Priyanka Shankarishan
* II’{E(l)tli(le I(;ngit?mbes in Environmental Sustainability 186-194
run
25. Impacts Of . -
He};lt;S Changing Environmental Conditions on Human | 195-204
Patil Neha
26. Climate Chan
ge and Its Effect on the Ecos
i t 05-211
Jadhav Rushikesh, Karpe Sanket ystem 2




———y

186 EMERGING TRENDS IN ENVIRONMENTAL, SUSTAIN/\BIL
; I

e ——

Chapter ROLE OF MICROBES IN ENVIRONMENTAL
2 4 SUSTAINABILITY

1Assistant Professor, Department of Microbiology,
Karamshibhai Jethabhai Somaiya College, Kopargaon - 423 601
*Corresponding author: Asst. Prof. Jagruti Patil, Email: patiljagrutil98@gmail.com

ABSTRACT

The microbial world represents the environmental treasure, which play important role in the
sustainable development of the ecosystem. Environmental protection is one of the most important
prerequisites for humankind. The microbial community in the ecosystem can maintain the
environment clean and it controls the overload of contaminants. Biodegradation is a useful as well as
interesting technique for remediating, controlling, including cleaning methods contaminated
environments with the help of microbes. Microorganisms play an essential role in environmental

sustainability they use agriculture as bio-fertilizers including bio-pesticides. Currently, the great
research topic reason of microbes is environmentall

y friendly with good useful genetic content to
solve environmental problems. Microbial

involvement may be useful to clean the contaminated area
from accelerated heavy metals, and pesticides, including several industrial wastes. The useful and
important activities performed by microbes for a sustainable environment.

KEYWORDS: Microbes, Sustainable environment, Bioremediation.

INTRODUCTION

Currently, the world is experiencing major environmental issyes. Microbes are important

and good substitutes to control the challenges. Microbes exist in all areas of the ecosystem
due to their metabolic actions is incredible, and begin to survive in all range O.t
environmental situations (Gupta et al,, 2017). Environmental microbes, like bacteria, funf?’l/
archaea, etc., are essential components of the environment that play an essential lenCtiOn.":
eco-friendly energy. Environmental microbiology i mainly targeted at miCrOb.m
populations of species constitution, ecological dispersion, diversity form, and communlty
genetic features including interaction with surroundings (Li et al., 2019).

Microbes described a greate
crucial function in ecosystem ac

play ¢

I portion of the glob main
a ¢

. al biological diversity along with
tion, giving role

s to sustaining life on earth. They are

i
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of the plant as well as animal biological diversity and they pl
n biogeochemical CyClilllg (Pajares et al., 2016). Eco-friendly techniq
ollutants from the env1ron.ment with the help of microorganisms. It is the indicator that i
re\'eal"-d in a study of the mlcr.obial world along with the diversity that is useful forO}:u mat .
26 well as the ecosystem also it acts as a life-promoting component (Sangwan and Duk::eS
2018). Beneficial microbes perform an important role in natural as well as human-made’
aquatic ecosystems. The.y play an important role to regulate the algal community in this
way to prevent undesired algal blooms (Zhou et al, 2009).The microorganisms may
degrade the complex contaminants into a simple form by metabolic actions (Salama et al.,

2022).

Bioremediations process which eliminates the contaminants from surroundings and this
i« environmentally friendly with main efficacious technique. The contaminants may
eliminate from the soil as well as water with the help of microbes, called bioremediation
(Coelho et al.,, 2015). Bioremediation techniques in which uses microorganisms to remediate
a polluted environment and lead to a return to its original condition (Iranzo et al., 2001).
Bioremediation method is taken place with the use of various microbes in different
conditions it consists of Flavobacterium, Achromobacter, Xanthobacter, Arthrobacter,
Nitrosomonas, Bacillus, Mycobacterium, Alcaligenes, Corynebacterium ,etc (Sharma, et al., 201?).
The metals are removed with the help of several microbes such as bacteria, fungi, a.lg-ae in
addition to yeast, etc (Zhango et al., 2020). The microbial perspefctives ma)‘/ be eff1c1ent¥y
useful for sustainable agriculture (Ahmad et al, 2018). The blodegrac-latlon procesg 1‘;1
which several microbes are capable to degrade naturally as well as synthetic polymers (De

etal, 2015).

irce ' . -
- ay an essential function

ue to eliminate chemical
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MICROBIAL BIOREMEDIATION _ B; diati
Bioremediation is a promising technology for several growing problems. Bioremediation

gives the changes of degrading, eliminating, changing, immobilizing, as well as fie.tOXIfyi.ng
several chemicals from the environment with the help of bacteria, and fungi including

plants (Uqgab et al., 2016).

PRINCIPLES OF BIOREMEDIATION . ' '
The bioremediation technique is mainly dependent on biodegradation. It is described as the

total elimination of organic harmful contaminants into non-toxic composites that are safe
for human beings, plants as well as the aquatic community (Harekrishna and Kumar, 2012).
A goal of bioremediation is the promising them to function by providing an optimum
amount of the nutrients as well as chemicals that are crucial for the metabolism to break
down or detoxify material that is harmful to the environment as well as living things. The
metabolic reactions are carried out through enzymes. The bioremediation can be effectual,
microbes that enzymatically assault the contaminants then change into nontoxic
compounds. Bioremediation is effectual only when the environmental state allows microbial
growth as well as action, that role includes the modification of environmental factors to
permit microbial growth including degradation that is carried out rapidly.

FACTORS AFFECTING MICROBIAL BIOREMEDIATION

BIOLOGICAL FACTORS

The biotic components are influenced by the degradation of the organic material by
competition in microbes for controlled carbon sources, the antagonistic interactions in
microbes, and predation of the microbes through protozoa as well as bacteriophages. The
speed of pollutant degradation is mainly based on the amount of the pollutants along with
the quantity of the “catalyst” that exists. An aspect of the particular enzymes through cells

may rise or reduce the speed of pollutant degradation. The main biological factors consist of
mutation, enzyme actions, and the size of the population.

ENVIRONMENTAL FACTORS

Metabolic attributes of microbes with physicochemical features of targeted pollutants detect
desirable inFeraction in the activity. The microbe’s growth, as well as actions, are influenced
by pH, nutrients, soil texture, temperature, site features, moisture, redox potential including
the content of oxygen, a deficit of the human needs in that area as well as Physical and

chemical bloz‘avaqability of the contaminants (pollutant concentration, solubility, chemical
nature, chemical including toxicity)
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AVAILABILITY OF NUTRIENTS

An inclusion of nutrients manages the crucial nutrient stability for microbes’ growth
including reproduction as well as possessing an effect on biodegradation speed in addition
to efficacy. To exist and with proceed their microbial actions microbes required various
qutrients like carbon, phosphorous in addition to nitrogen. The inclusion of a suitable
amount of nutrients is a promising action for rising the metabolic action of microbes.

TEMPERATURE

The physical factors in which temperature is one of the major essential factors that regulate
the existence of microbes including constituents of hydrocarbons. The biological enzymes
are mainly involved in the degradation process that possesses optimum temperature with
that not possess similar metabolic turnover of each temperature. Furthermore, a
degradation activity for a particular compound required a particular temperature.

Temperature is increased or decreased the bioremediation action reason of that greatly
affects the microbial physiological characteristics.

CONCENTRATION OF OXYGEN

Certain organisms need oxygen and other organisms do not need oxygen depending on
their demand to promote biodegradation speed in a good manner. The biological
breakdown occurred in aerobic as well as anaerobic states, reason for oxygen is the gaseous

need for various living things. The occurrence of oxygen in various states may increase the
metabolism of hydrocarbon.

pH

pH is an indication of the acidity, basicity as well as alkalinity of the substance, which are
mainly affected by the microbial metabolic actions with rising including reducing the
elimination activity. Soil pH is a characteristic that shows the capability of microbial
growth. The greater or smaller pH values indicate inferior consequences; metabolic activity
is greatly affected by even small differences in the pH (Abatenh et al., 2017).

TYPES OF BIOREMEDIATIONS

BIOSTIMULATION

The biostimulation technique which introduced particular nutrients in an area like soil and
groundwater enhances the actions of microbes. That mainly enhances the bacterial as well
as fungal population. Initially, providing fertilizers, trace elements as well as growth
additives. Then, supplying other environmental need such as temperature, pH including
oxXygen increases the metabolism. Nutrients are the essential requirements of life that use by
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_ . . e . well as enz to break
microorganisms for their basic noeds like energy as well as enzymes down

contaminants.

BIOATTENUATION
Bioattenuation is also known as natural
environment. 1) The microorganisms th

attenuation which removal of pollutants from the
at exist in soil, as well as groundwater, utilized

certain chemicals like food. While it totally breakdown the chemicals, that may convert the
water into non-toxic gases. 2) The chemicals may adhere to the soil, which keeps them in the
region. 3) The pollution proceeds from the soil as well as groundwater, which may combine
into pure water. That decreases or dilutes pollution. 4) Certain chemicals, such as oil as well
as solvents, may evaporate, which intends it convert liquids into gases in the soil. Whether
gases liberate in the air of the ground surface, the sunlight can destruct it.

BIOAUGMENTATION
The bioaugmentation process in which introduced the contaminants degrade microbes

increases the biodegradative ability of the microbial community on a polluted site. To rising
a natural microbe’s community growth as well as increases degradation it particularly feeds
on pollutants area. Furthermore, genetically manipulated microbes that may signify the rise
of the degradative capability of the various kinds of environmental contaminants. The
reason of the possesses varied metabolic forms to convert into a low complex including
nontoxic final products (Meena et al., 2021).
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Fig. 2: Bioremediation using microorganisms (Pal et al., 2020).
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as well as biopesticides, has a potent tool for sustainable
bacterial species such as Bacillus, Azotobacter, Mesorhizobium,
rhizobium, Aspergillus, Allorhizobium, Mesorhizobium, Pseudomonas,
Aspergillus, etc., they are capable to promote plant growth. The other microorganisms like
Aspergillus niger, Bacillus subtilis, Pseudomonas corrugata, Streptomyces nojiriensis, Rhizobium
sp., in addition to Bacillus subtilis, increased growth as well as the development of the pltamt.
The various phosphate-solubilizing microorganisms like Bac.illus sircalmous, Bacillus
megaterium, and Bacillus circulans including Bacillus subtilis (Dastagir, et al., 2019).

ROLE OF MICROBES IN DEGRADATION OF PLASTICS e s
The biodegradation process in which several micr(?bes are caPabie to meﬁ:; reinc‘lude‘d -
well as synthetic polymers. Microbes like bacteria including filr-lglt;;eaolcrme)r's surface; A
plastics degradation (Riaz et al., 2019). Microbes are capable to join l'k} th)e carbon supply.
Organism is attached to the surface, that can grow used of polymer ir: secreted throuﬂ-h
The initial degradation step in which }exrr agjg:ll\arlezﬁle?;esot ‘developing the sm:ﬂl
microorganism bring about the primary chain C srs including oligomers. That small
molecy] i ' such as monomers, and dlm.uS lm, isms like carbon as well as
molecu]:i \VNV:giii ?(?rrriiaccl)(:ie is again utilized through microorganisms RE IR

electricity virtue (Fesseha et al., 2019).
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= Table 1: Plastic degrading microorganisms

——od | Polymer degraded Reference
Microorganisms _-—I-"ly-l—‘lc—n%“‘:%c’&i’_ l’olyyca prolactone Fessehm
Aspergillus flavus Glymm‘n_l idase Polylactic Acid chschm
Amycolatopsis specics _Manganese peroXze= _ T

;xm-mzmsidium Extracellular esterase Dioctyl adipate (DOA) Trivedi et., 2014
pullulans . .\

Pestalotiopsis Serine Polyurethane Trivedi et., 2014
LR Polycaprolactone Polycaprolactone Trived: (m
Alcnligmpsﬁz(-mlis depolymel‘aSC (PCL) ‘ ' R
Comomonasaci divorans Estrase Pol ydiethyleﬁne a.dlpate Trfved? et.,20]\6d
Rhizopus delemar Lipase Polylactic acid Trivedi et,, 2016 |

BIODEGRADATION OF XENOBIOTIC COMPOUNDS (XC)

The Xenobiotic compounds (XC) are mainly man-made chemical composites it is extrinsic
for the environment. To degrade those compounds, various microbes along with their
enzymes perform an essential role. Bacterial species like Pseudomonas sp. as well as Bacillus
sp., are capable of in the breakdown of the xenobiotic compounds. The fungi consist of
Aspergillus niger, and Penicillium italicum, in addition to Gliocladium deliquescens are capable
of breakdown several XC. Naphthalene, toluene, phenol, benzene, etc. are certain XC fast
breakdown through aerobic action while chlorinated dioxins including certain pesticides
such as DDT are degraded through anaerobic action (Mondal and Palit, 2019).

Table 2: List of Xenobiotics compounds and degrading microbes

Xenobiotic Compound Microbes Reference
Endosulfan compounds Mycobacterium sp. Mondal and Palit, 2019
Benzene Bacillus sp. Mondal and Palit, 2019
Endosulphate compounds Arthrobacter sp. Mondal and Palit, 2019
VinByl chloride Dehalococcoides sp. Singh and Garima, 2015
enzene Dechloromonas sp, i arima, 2015
Naphthalene PseudomoMJ 2:::: ::g g;:‘lllr’rl:;, @j

CONCLUSION

:zizztrly(;flll:;lrrxffrjlhon, trecyc]ing as well as land filling is mainly used to decrease the
Microbes play an imCon ?ml<nants.from polh_lted areas, but they hurt the environment. 50
o por anl' ro]e' m.the environment and are 3 good substitute to control

ntal problems. Microbial Inoculation in that manner ejther changes or decreases
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nvironments greatly influenced by pollution. Microbes

ay be useful to clean
als, and pesticides, including several industrial

wastes.
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ABSTRACT

Environmental issues such as global warming, carcinogens, pollution, etc. catch our attention as these
directly affect our lives. Greenhouse effect, global warming, climate change, acid rain, e-waste, etc.
are critical environmental issues currently faced by all. Humans cause a significantly large
degradation of the environment amongst all creatures. Environmental awareness is nothing but
understanding the environment, changes in the same, causes of the changes, solutions to the
environmental problems, and most importantly the importance to protect the environment.
Sustainability essentially means preserving the earth’s environment and conserving its resources for
coming generations. Sustainable development essentially consists of key elements such as sustainable

material, sustainable energy, sustainable manufacturing, sustainable water,

sustainable
transportation, and sustainable farming.

KEYWORDS: Environmental degradation, Sustainability, Ecosystem, Biodiversity,
Conservation.

INTRODUCTION

‘Environ” means ‘to surround’ or ‘to enclose’. Thus, the environment is nothing but
surroundings. The environment can be as small as micro-scale or as big as the universe.
Surrounding is nothing but everything around us. Now, when have you noticed the
surrounding last time? It gets noticed only when the degradation is visible or sensed.
Environmental issues such as global warming, carcinogens, pollution, etc. catch our
attention as these directly affect our lives (Lovelock et al., 2016). Has described precisely
and more importantly in lucid language the approach to witnessing life on Earth. Humans
used to heavily depend upon wood as a fuel one or two centuries before and still there were
No environmental issues such as an increase in carbon dioxide due to deforestation and
burning of wood. Now, what has been changed to worry about the same? The answer is the

Resources,

Responsibility of contents of this book rests upon theauthors andnot upon the Editor & Publisher
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and exploitation of trees have increased multiple time

{ new trees. This example is interesting as trees absorh Carbo:
dioxide and after burning the same mass of wood equivalent amount of carbon dioxide will
be released. The fundamentals of air pollution are discussed in depth by (Boubel et al., 2013)
describing its history, causes, scale, short-term and long-term effects, emission standards
etc. If any activities cause considerable changes to the surroundings/envimnmem;
progressively, they may cause permanent (i.e., irreversible) damage. It is said that a picture
is equivalent to thousands of words! Smog blanketed New York City in 1966 (so long back!)
as shown in Fig. 1 is nothing less than a scary photo. How long such a situation can pe
ignored? Environmental awareness is nothing but understanding the environment, changes
in the same, causes of the changes, solutions to the environmental problems, and mogt
importantly the importance to protect the environment. Environmental awareness is the
need of the hour. This chapter which is of significant importance is designed and written to
be comprehensive and solution-oriented rather than just an informative one.

scale! Population explosion
compared to the plantation o

5 A, ' ‘ .

Fig. 1: Smog blanketed New York City

(https://www.businessinsider.com/manhattan-smog-photos-1966-2013-1)

ms chapter' addresses environmental issues: causes and solutions, and strategies for
securing the environment detailing the importance of environmental awareness.

ENVIRONMENTAL ISSUES

There are numerous environmental issues. Enlisting and addressing most of them are not
Fhe objectives of this chapter. However, addressing awareness of key environmental isSues
ls.p.referred.. Greenhouse effect, global warming, climate change, acid rain, e-waste, etc. are
c}:1t1ca¥ env1r.onment.al issues currently faced by all. (Houghton ’et al., 200,4). has discussed
;v ei:tslfelss§ues ;n <':leta11 anq also prO}?osed a strategy to mitigate the intensity of problems.

sing the irresponsible behavior of individuals and countries, the foremost thing to
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dress the environmental issues is to admit that the envi . : i
ad sl g limated at the environment is degrading and events
such as global We g chimate change, elc. are real and inevitable,

CAUSES

Degradation in the quality of the environment may occur due to various causes. These
primary causes (forces) can be broadly classified into natural forces, human activity, a
combination of natural and human activity, and social forces (Nwachukwu et al., 2014).
Natural forces such as earthquakes, hurricanes, volcanoes, etc. are the events that human
beings cannot have control over or cannot avoid as of now. These are the forces on a large
scale and can cause considerable irreversible changes to the environment even if the events
might be local. Humans cause a significantly large degradation of the environment amongst
all creatures. Well-known human activities such as all types of pollution (water, air, sound,
soil, etc.), all types of waste (solid, liquid, industrial hazardous waste, etc.), over-
exploitation of natural resources such as groundwater, crude oil, etc, expansionistic
activities such as deforestation, demolition of hills, mining, etc, disastrous biological
viruses, nuclear mishaps, etc. are critical to the environment. A few causes can be termed as
4 combination of human and natural activity such as global warming, drought, and
desertification where cause and effect are evident. Other social forces associated with
humans are poverty, illiteracy, war, terrorism, hunger, population, etc. Let us discuss
human forces in slightly more detail. How many of us know running refrigerator and air
conditioning unwarrantedly costs the environment directly or indirectly? Do we know
which human activities are leading to greenhouse gas emissions (GHG)? What do we
understand by synthetic fluids with larger ozone depletion potential (ODP)? And so on! Let
us take an example of a single individual and how much the contribution to the
degradation of the environment is. Energy usage is the main contributor which affects the
environment directly. Does that mean we should give up using energy? The answer is NO!
Let us first evaluate how much a single person roughly consumes energy. Suppose a person
‘A’ consumes electricity of 100 units (kWh), travels around 20 km every day for his office
work by own vehicle and thus consumes around 15 L of petrol, and utilizes 5 kg of liquefied
petroleum (LPG) gas in a month. A’s carbon footprint can be evaluated since 1 unit of
electricity is 1 kg CO2 equivalent, 1 L of petrol is 3 kg CO2 equivalent, and 1 kg of LPG is 3
kg CO: equivalent. Thus, A emits 160 kg CO:2 equivalent in the environment. Carbon
dioxide is a greenhouse gas; thus, one can evaluate own contribution to global warming.
Please mind the fact that this is a direct contribution. There is indirect contribution also as
one consumes goods that are transported from one place to another, one city to another, one
state to another, and also one country to another.
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Now the causes of environmental issues are known. The next logical step should be how ¢,
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avoid or minimize the activities or events that cause these issues. Human activities gy,
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cause environmental degradation can be minimized. Environmentally frlendly thi

L8 .

Ngs are
g . ’os 1

popularly termed ‘eco-friendly’. The word ‘eco’ is often used as a sy nonym or acronym f,
environmental conscious or ecological things. Although consumerism may be termeq , root

cause of environmental issues, the solution lies in‘terms 'of sustainable living and
development. The terms ‘sustainability” has emerged in the llt.erature orT enVirOnmenta]
problems since the 1980s out of global awareness of overpopulation and thig word is going
to be the buzzword or watchword globally in the coming decades.

Sustainability is one of the significant tools for environmen
Sustainability essentially means preserving the earth’s environment a
resources for coming generations. Sustainable development essentiall
elements such as sustainable material, sustainable energy,

sustainable water, sustainable transportation, sustainable far
sustainable urban density,

full of plastic waste?

tal Management.
nd Conserving g
Y consists of key
sustainable manufacturin

ming, sustainable buildings,
infrastructure, etc. Have you ever got upset with large landfills

ily means a bio-degradable material that i
over in-disposable one causing environmental issues. (Peters et al, 2012) has presented

Innovative sustainable materials and various designs. Production of specific material or an
end product and also its use comes under sustainable material (Singh et al,, 2016). have

utor to environmental 1ssues. Now,
because it cannot be made to zero.
ent bodies who are policymakers.

o-fuels, various green or renewable
nt scope to fulfill the ever-increasing
wer plants. Coal which is used as a
ificant effect on the environment as
N energy, renewable energy, and
nergy is considered to be generated
vironment. Clean energy consists of

ount of pollution results. The energy

ble energy Naturally replenishes itse|f,

. S?Js.tamab]e CNErgy necessarily means that the source can be maintained for the
indefinite future without compromising or threatening future generations. Renewable and
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a thin line between

. — city of Cape Town
(BischofT et al, 2020). It is evident that walter scarcity is a potential threat to socio-economic

development and livelihood in several countries if not attended to and solved in time (Liu
ot al,, 2017) have provided a detailed review on water scarcity assessment till now and also
for the future. Rainwater harvesting over-processed supply water can be considered
sustainable water in both rural and urban areas. Low-flow taps to save water and using

grey water to flush the toilets for efficient usage of water can opt for sustainable water in the
individual capacity.

According to the environmental protection agency (EPA), in the United States,
transportation is the biggest contributing economic sector to greenhouse gas emissions
(Hull et al., 2008) discussed problems in the integration of policy and the implementation
mechanisms faced in establishing a sustainable transport system (Jacyna et al., 2014)
discussed the proposed simulation model to establish a sustainable transport system in
Poland. Cycles, public transport, vehicles with green fuels, etc. can opt for sustainable
transportation. Eco-system management of composite feedbacks between key elements of
the environment such as water, plants, soil, climate, animals, and people can be effectively
handled by sustainable agriculture. (Sullivan et al., 2003) has provided the fundamentals of
sustainable agriculture. Organic over inorganic farming is one example of sustainable
agriculture. Sustainable food has become a necessity as the world has come closer and the
global food system contributes to various environmental issues at different stages right after
the production till it reaches the end user such as processing, transportation, storage, waste,
etc. (Garnett et al., 2013) has presented the problems and solutions concerned with
sustainable food (Loynachan et al., 1999). Emphasized the importance of sustainable soil
regarding sustainable food or agriculture for a sustainable society. How many of us have
thought of the future of soil before? Energy efficient building which doesn’t need the usage
of air-conditioners and over-usage of lights is a good example of a sustainable building.
Waste and water management such as treated wastewater for sanitation can successfully
contribute to a sustainable urban density and infrastructure.

Small, however, impactful solutions are proposed like green energy such as solar
energy should be promoted. Renewable energy should gradually replace thermal power
plants. Individuals should be cautious about energy consumption just as the expenditure of
money. Public transport should be preferred and promoted. Usage of cyclles should be
opted and promoted. Unnecessary consumption of electricity should be avoided. Natural
ventilation at houses can be an alternative to the usage of air conditioners. Electric (run on
solar chargers) and hydrogen-powered vehicles should be preferr?d over chlluting vehicles
fun on internal combustion engines which consume petrol or diesel. Avoidable usage of
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, Promoting and incubating start-ups aimed af providing

jssues. Conducting a bi-annual audit 1o ensure that environmentally responsible

Sl ©C 1 11 > 3 ] e . . : - .t by
decisions are practiced in the institutes/organizations,

, Protecting the ecosystem and bio-diversity ag every
environment plays its role to maintain the equilibrium

solutions to environmental

other element of the

CONCLUSION
The present chapter essentially focuses on the immediate need to address.the environmental
issues, discusses its causes and solutions, and provides the strategy to overcome these

problems in a long run for a sustainable future. The main objective of the cha pter is to detail
to the readers the importance of awareness for securing the environment.

NOMENCLATURE

ACRONYMS
CCS Carbon capture and storage

EPA Environmental protection agency
GHG Greenhouse gas emissions
LPG Liquefied petroleum gas
ODP Ozone depletion potential
OTT Over-the-top
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ABSTRACT

Biomedical waste genera
contains hazardous and infectious materials. It is very crucial to know for the employees

hazards of biomedical waste in the working environment. The disposition of biomedical waste is
done sdentifically and effectively to avoid the risk for patients, communities, healthcare workers, and
their surrounding environment. Biomedical waste collection, segregation, transportation, treatment,
and disposal are the steps included in the procedure for biomedical waste management. Incineration,
autoclaving, microwaving, chemical disinfecting, and land filling are the methods for the disposal of
biomedical waste. The proper management of biomedical waste is receiving attention for sustainable

ted from hospitals, research institutes, healthcare centers, and nursing homes
about the

development.

KEYWORDS: Biomedical Waste, Biomedical Waste Management, Sustainable Development,

Healthcare workers.

INTRODUCTION
Human activities resulted in a generation of waste. Waste is a substance that is not suited

for its intended or expected use. Such waste might be harmful to human beings therefore
the proper management of waste is needed. Human activities are responsible for the
generation of both solid and liquid waste. Solid waste is further classified into three types a)
‘ Household waste b) Industrial waste c¢) Hospital waste or biomedical waste. Due to the
presence of some toxic substances, biomedical waste is considered hazardous waste. Liquid
waste is also divided into two types a) Liquid reagents and b) Washing or cleaning water
piped in the drain (Sahil S. et. al., 2022). Biomedical waste management has a major issue of
concern for nursing homes and healthcare establishments, individuals, governments, and
the environment. As per the Biomedical waste Rule (Management and Handling), 1998, in
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o hi . diagnosis
India, biomedical waste is defined as "any waste that generate in the process of diag v

treatment or immunization of humans and animals and research activities pertaining
thereto in the production or testing of biologicals”. The main factor responsible f.or
differentiating biomedical waste into different categorles ls the risk which is anOlvcd. in
handling and treatment of biomedical waste. If such waste is unmanaged has a high
tendency to show a harmful effect an on-individual’s health, especially for healthcare
workers and sanitation workers. Healthcare and sanitation workers constantly come in
contact with biomedical waste as an occupational hazard. The mismanagement of
biomedical waste affects operators, generators, and common people as well (Divya R. et. al,
2018). In the year 2009, 240 people suffered from Hepatitis B virus infection due to the reuse
of syringes (Priya D. et. al, 2009). The repercussions of mismanagement of biomedical
waste are hazardous such as-

a) Release of emissions during biomedical waste burning

b) Exposure of the public to infectious microbes

¢) Transfer of hepatitis B and C or HIV or some blood-related diseases

d) Environmental disruptions and adverse effects on ecological balance.

SOURCES OF BIOMEDICAL WASTE
The sources of biomedical waste can be classified into two types i.e. primary sources and

secondary sources. Hospitals, laboratories, nursing homes, clinics, offices of physician
dentists, dispensaries, and veterinarians are primary sources of biomedical waste whereas,
research institutes, and education institutes are secondary sources of biomedical waste.
Health center includes infected swabs, sharp like syringes and needles, organ, tissue, blood
products, and waste of animals from veterinary hospitals. 85% of hospital waste is non-
hazardous, 10% is infectious and 5% is non-infectious (K. Radha et. al., 2009).

TYPES OF BIOMEDICAL WASTE

. Infectious waste

ological waste
. Sharp waste
5. Pharmaceutical waste
6. Non-ha‘za‘rddu's“fy{ast‘e‘ Sy

Types of Biomedical Waste

Fig. 1: Types of Biomedical Waste
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1. INFECTIOUS WASTE: Infectious waste is waste that contains infectious pathogens,
resulting in disease progression. The infectious waste includes laboratory cultures,
microbiological products, contaminated blood material, human excreta, masks, gloves,
goggles, and long-sleeved gowns. This waste can spread infection in healthcare workers or
sanitation workers, and proper handling of waste is not done.

2. PATHOLOGICAL WASTE: Pathological waste includes a smaller slice of part of any
organ, body part, and tissue of the human body or animal. It originates from the organ or
tissue samples that are examined for diagnosis of a diseased abnormality. This waste can
similarly spread a disease infection to infectious waste due to the presence of infectious
viral particles in organ tissue.

3. CHEMICAL WASTE: Chemical waste accounts for nearly 3% of waste that originated
from health care centers or nursing homes. The chemical waste contains a substance such as
expired disinfectants, laboratory reagents, solvents, and waste that contains heavy metal
(broken thermometers, Batteries).

4. SHARPWASTE: The sharp Sharpen of the important types of biomedical waste. It is
composed of scalpels, infusions set, intravenous or hypodermic needles, blades, syringes,
and broken glasses. Healthcare workers are infected by sharp waste very easily if it is
contaminated with a virus. Therefore, proper disposal of sharp waste is necessary to
prevent infections (Saikiran C. et. al., 2021).

5. PHARMACEUTICAL WASTE: pharmaceutical waste includes expired pharmaceutical
products, contaminated pharmaceutical products such as vaccines, transdermal patches, etc.

6. NON-HAZARDOUS WASTE: It includes office paper, water bottles, food waste, and
newspapers.

7. OTHER WASTE: The waste generates during various diagnostic methods and test kits
are another type of biomedical waste produced in substantial amount in healthcare center

and nursing homes.

MANAGEMENT OF BIOMEDICAL WASTE:
The wastes like tissues, organs, bandages, needles, blood products, and body parts
discharged from healthcare centers are segregated, collected, stored, transported, treated,

and disposed of in properly.
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Fig. 2: Steps for Management of Biomedical Waste

1. COMPOSITION OF WASTE: It is necessary to identify the type of biomedical waste and
the amount of biomedical waste for the successful management of biomedical waste.

2. SEGRATION: segregation is defined as the basic division of biomedical waste into
various categories thereby lowering the cost of disposal of waste. This process can
differentiate biomedical waste into different categories and place each one of the categories
of waste in separate coded bags or containers of a point where waste is generated.

COLOUR CODING SYSTEM FOR WASTE SEGREGATION
Yellow, Red, Blue, and White bins color coding system is used for biomedical waste
segregation. A different kind of waste is collected in various color-coded bags.

. Table 1: Plastic bag color coding for biomedical waste segregation

Yellow Bags Red Bags | Bluebags White Bags

Human organs, tissues, body | 3 Scalpels, Hlades
. parts, discarded capsules and , Plastic tubings, - Glass bottles, | hYpociermic .
tablets, culture plates, i catheters, - plates,body needles fixed
 laboratory reagents, blankets, ' gloves,urine = implants, . S)Ilringes
matrices, bed sheets ‘ bags, etc. . screws, etc. '
- contaminated with blood, etc. | etc.
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3, COLLECTION: The biomedical waste ¢
ration theatre is collec ted into different containers,

renerated from the hospital ward, laboratory, and

ope

3. STORAGE: There is o certain limitation clause for biomedical waate, Biomedical waste

,;rnvmh'd in multi-specialty hospitals ahould be stored for 810 hra. Only and not more than

34 hrs in nursing homes

ation of biomedical waste has to be done by using,
sport biomedical waste should be

5. TRANSPORTATION: Transport

and carts. Vans and trolleys used to- trane
should take a precaution 60 that there is no

ainers (Mohammed 5. et. al., 2019).

containers
cleaned mgnlnrly. During, transportation, we
spillage of biomedical waste from vans and conl

6. BIOMEDICAL WASTE TREATMENT AND DISPOSAL

Chemical Disinfection
Land Filling

a. Incineration

b. Autoclave treatment
Biomedical waste Treatment and Disposal c. Microwaving

d.

e

Fig. 3: Techniques for Biomedical Waste Treatment and Disposal

The incineration

a. INCINERATION: The rise in temperature results in dry oxidations.
stible waste into

method is used to reduce organic waste into inorganic waste and combu
incombustible waste to decrease the weight and volume of biomedical waste which cannot
be reused or disposed of in the open field. The incineration method is suitable for sharp and

pathological waste (Farook S. et. al., 2012).

b. AUTOCLAVE TREATMENT: Autoclave is an instrument that is used to sterilize
medical types of equipment. Autoclave work on concept steam under pressure. Autoclaving
helps inactivation of the microorganisms that present in medical waste before of its
disposal. It can operate at 121°C for 60 minutes. Autoclaves are used to manage up to 90%

of biomedical waste (Kirti M. et. al., 2016).
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vdical waste is
¢. MICROWAVING: In microwaving, the process of disinfection ()Ifcrl::,:\;;] S The
carried out by steam and moist heat which s generated due to ‘m (300- 300000 MHz).
particles in biomedical waste vibrate due to high microwave frv‘l"‘"c)(') ]} '
These vibrations generate that and disinfect the waste (Kirti M. et. al., 2016).

d. CHEMICAL DISINFECTION: Chemical Disinfection is generally preferred for th'c
treatment of infectious liquid waste. Dissolved chlorine, sodium hypochlorite, peracetic
acid, chlorine dioxide, and hydrogen peroxide are some examples of chemicals used for the
treatment of biomedical waste (Vinodini R. et. al,, 2021).

e. LAND FILLING: Land filling is specially designed for the disposal of waste in the
ground. Effectively treated biomedical waste is no longer hazardous and it is mixed along
with the typical solid waste for disposal.

CONCLUSION

Every healthcare center and nursing home which generate biomedical waste must set up
required treatment facilities to make sure proper treatment and disposal of biomedical
waste to decrease the risk of contact or exposure to patients,
from hazardous biomedical waste. Safe management and d
our legal necessity and social responsibility.

doctors, community, and staff
isposal of biomedical waste is
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RECENT TRENDS IN ENVIRONMENTAL ENGINEERINC

ABSTRACT

Nowadays, Environmental engineering is a rapidly rising new interdisciplinary area in the
engineering field. The environment is playing a very essential role in the survival of living things.
Environmental conservation is the world’s requirement. For the preservation of the environment,
theoretical understanding is not enough although it also required technological things. The
developed community in which enormous importance on environmental engineering to accomplish
innovative modification in areas of social, agriculture, economical, scientific, industrial as well as
cultural fields. Environmental engineering is described as the regulation in an area of technical
science in which engineering techniques are greatly used. It is mainly useful in environmental
protection. Environmental engineering is widely applied in the field of the control of waste, soil
destruction, water resources, and industrial activities including new things of green chemistry.

KEYWORDS: Environmental engineering, Sustainable Development, GIS.

INTRODUCTION

The environment is described as the total of living as well as non-living elements in nature
that mainly affect human life. The environment is the conditions surrounding or areas
where all things live (Gana and Peter, 2015). The Environment consists of abiotic elements
like climate, land, and atmosphere including water; biotic elements include animals,
bacteria, viruses as well as plants (Adewuyi et al., 2018). Environmental issues are rising
presently because humans’ lifestyles are changed due to that biodiversity reduction,
excessive utilization, as well as unbalanced inconsequent application of valuable resources
occurred. A present environmental catastrophe mainly occurred due to anthropogenic
activities that build to prepare our perception of science including technology it may be.a

proper reply to the decline of valuable resources as well as environmental contaminations
(Castellanos et al., 2021).



AER GING TRENDS IN ENVIRONMENTAL SUST AINABILITY 121

Environmental engineering is a rapidly rising new interdisciplinary area in the
engineering field. Environmental engineering includes an application of applied science
along with technology to enhance living standards. That consist of biology, chemistry,
mathematics, physics, Planning, as well as economics. The main aim of this field is human
health safety, environmental standards preservation, regulation of aesthetics addition to
biodiversity sustainability along with standards of living. The field of inclusion consists of
management of water, regulation of solid substances, control of liquid waste as well as
gaseous substances regulation, in municipal along with industrial regions. One of those
areas, work is included in the pattern, studies, construction, arrangement, operation as well
as preservation. Consequently, environmental engineer duties included communication
with persons; an external environment; acts, standards, rules including suggestions; projects
endowment; energy including system aiding industries. Human health engineering in
historical background, an environmental engineering area is increased with development in

widest engineering regulation it is presently perceived, inclusive of various kind of
disciplines as well as sub-disciplines (Smith et al., 2002).

Geographic Information System term was coined by Roger Tomlinson in the 1960s
(Gajos and Sierka, 2012). GIS is playing an important role in the agriculture area. The rising
role the agriculture Management worldwide through supporting farmers enhances crop
productivity, lower expenditure as well as maintains land well effectively (Chandrakar et

Decreasing biodiversity, greenhouse gases released, deforestation including vegetation
elimination, water, soil as well as air pollution, along with climate change are the main
environmental problems in developing countries. So, the action of environmental
conservation with sustainable development is the basic aim to enhance community life. Use
of several sciences along with technologies in the area of sustainable assessment.
Environmental engineering is an interdisciplinary area it needs the composites of

improve the environment. An area of the environmental engineering associated plan from
several branches to make a program it possesses powerful establishment in science as well
as engineering. Environmental engineering is described as a category of the environment it
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L . t as opposed to harmful
uses scientific as well as engineering basis to save the environmen PP

. f natural as well as
consequences of the natural components with probably adverse events o
human activities with to enhance the environmental status.

Environmental engineering is main according to the bflsis on cnglneerlfllgf bl(z;(c)l;gt}i’(’)ra:r:i
soil science including chemistry to clarify environmental issues (water, s?x , in .a i
air) these are analyzed in environmental engineering. Environmental science is rx?axn y 'a
union of physicochemical, biological, geological, and social in addition to cultural sciences it
is connected to the life of the person or community. Environmental issues may be assoma.ted
with several components like population expansion, climate change, in addition to habitat
destruction. Several issues are occurred due to human activities; with these issues are a
danger to human health. These major environmental issues face currently that does not
clarify exclusively with science including knowledge, although the uniform analysis with
knowledge of economics, culture, ethics, sociology, economics as well as politics may clarify
it in that manner environmental engineering is greatly useful (Saremi et al., 2020).

Air Pollution Engineering
Soil Treatment Engineering ’

' Transport Phenomena
EnvironmentallChemlstry | _» Mass balances

Mathematical
modeling — | Environmental Engineering |- Ecology

R s
Environmental Microbiology \ Environmental Geology

Environmental Regulations Water Treatment Engineering
Risk Assessment
Fig. 1: Role of Environmental Engineering for Sustainable Development (Salic and Zelic, 2018).

IMPORTANCE OF ENVIRONMENTAL ENGINEER

Nowadays, the extinction of species including rainforest reduction as well as a negative
impact on the environment including climate, due to that wildlife destruction occurred. For
that reason, the way of living is denoting rising problems it placed on the resources as well
as an environmental process like water, air including land, unable to carry on continuously.
In these aspects environmental impacts on the community and the importance of the
engineer in protecting, and saving along with decreasing the environmental issues that
mainly impact sustainable development is extremely crucial considering the negative effect,
that issues may be managed through the environmental engineer. Environmental
engineering gives prominence to environmental engineering that is related to the role of



hm'mfu¥ Impacts of the natyr man actions, with enhancement the quality of
the environment,

al as well as hu

The environmenta] engineer implements science with techn

problems of energy conservation and formation with the regul
human as well as animal activities. Moreover

answers in areas of community health, like

ology it approaches the
ation of the waste from
» it is involved in determining probable
Wwater-borne infections, enactment of rules that
assist appropriate cleanliness in the urban, rural in addition to common regions. An
environmental engineer is mainly incorporated in animal agriculture, garbage disposer, air

pollution regulation, Mmanagement of wastewater, recycling, community health as well as
environmental engineering rules,

The environmental engineer analyzes a consequence of the technological development

in the environment, through performing studies on the management of harmful waste to
assess the importance of thoge dangers, and guidance on the treatment with constraints
including an advance directive to restrict problems. The frequent regional, as well as global
environmental problems like the consequence of acid rain, water pollution, global warming,
ozone reduction in addition to ajr pollution, take place due to automobile expend as well as

he economy including environmental sustainability.
environmental engineer it motivates as well as
recommended stakeholders intricated, by restricting along with decreasing the issues
on public health. An ecosystem is constantly

n the regular way like global warming, water as
well as air pollution including habitat reduction from the economic growth. In an

ecosystem, human beings are devoted to similar inconveniences and notable health effects,

that the environmental engineer required proficiency to restrict with decrease the
consequences on the environment (Otti et al., 2018).

ROLE OF ENVIRONMENTAL ENGINEERING FOR SUSTAINABLE DEVELOPMENT
Environment preservation is the world’s fact. For the preservation of the environment
theoretical understanding is not enough although that also required technological things.

Environmental engineering is a field of technical understanding that is mainly associated
with environmental issues including «cl

contingent on environmental concerns o

arification from it. Environmental engineering
mainly focuses on enhancing as well as regulating nature's ecosystem. The main goal of

sustainable development is to enhance the situation of the current state does not adjust to
the demand of generations to come. Environmental engineering can be used for sustainable
development. The civilized community is which enormous extent of environmental
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; i ial, agriculture, social,
engineering to lead to growing alternation in the area of industrial, ag /
scientific, economic as well as cultural fields.
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which an engineering approach with techniques is used. That rI)ay e pro ' Yf' i
environmental conservation. Environmental engineering is majorly used ‘the in lC. ‘
water resources, soil erosion, waste control, industrial activities, and air protefl.lon n
addition to a new approach to green chemistry. To the extent that the addition of
environmental engineering as preservation of the environment involved may be stated the
importance of environmental engineering is excellent. The various kinds of importance ‘the
environmental engineering like reducing soil erosion to protect the forest, air pollution

reduces as far greatest degree with the help of environmental engineering, and the
breakdown of the biosocial complex is resisted with the

techniques, That also involved in the sustain
advances is required with necessities m
engineering, world worldwide catastro
through the use of environment

use of environmental engineering
able development of a nation, agriculture
ay be achieved with the help of environmental
Phe on the environment that may be reduced

sciplinary area it greatly used for the study of
et al, 2022). Human developmental activities are

’

ial technology it may be
he woodlands as well as

ique it is used by environmentalists to achieve,
examine, and maintain as well thematic oceanic information by map formation. Prosperous

perception including the reply of the infectious disease explosion is mainly based on the
capability to regard a neighboring condition. The various kinds of water/wastewater use the

GIS techniques to incorporate various kinds of details including the importance of the
geographic constituent in the single controllable system,
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~ USE OF GIS IN AGRICULTURE
GIS is playing a very essential role in an agricultural field regulating crop productivity,
observing crop rotation methods, as well as extruding soil reduction in agricultural fields.
Stabilizing inputs along with outputs in the field is the elemental advantage. GIS possesses
the ability to assess including conceiving agricultural environments with functionality
confirmed to be greatly useful included in the agricultural sector.

Fig. 2: Environmental Applications of GIS.

ROLE OF GIS IN CLIMATE CHANGE

The GIS is an advanced technique majorly used the scientists, planners as well as engineers
to show including study all kinds of region-assigned data consisting of meteorological
details. To examine a probable interaction within several components, going us near to the
correct perception of how the climate changes in the next decade along with centuries.

ROLE OF GIS IN FOREST MONITORING

Effectual forest administrators detect changeable circumstances that take inventive findings
for sustainable protection. GIS is useful for evaluating situations by historical evaluation,
kinds of soil, changing climate design as well as land usage. Geographical data give forest
administrators guidelines for assessing the design.

GIS FOR AIR QUALITY

The air standards are essential for health including the surrounding, although the root of
pollution is complicated to observe. GIS systems maintain statistical as well as geographic
information to give a system it depicts a link in low air standards including the events of
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=i lt)" 0 os;?ltal bed. The outbreak, GIS gives tools it fasts the accumulates of
P l de' area lnfo'rr-nahon_ GIS evaluation like detecting an implicit disease hot spot
Including determining a close-by hospital's capability to manage the predicted rise in the

;El;;i)ce necessary whether the outbreak becomes takes place (Khandve and Mokadam.,

Table 1: Application of GIS.

Field GIS Application References
. Soil is, i
Agriculture ot andlysiz TPy = Ghosh and Kumpatla, 2022
evaluation

Forestry Management of resources Sonti et al., 2015

Health Health and Human Services Singh et al., 2005

Urban utilities Uban planning and Singh et al,, 2005

development
Disaster management Mapping haxakd:proneé regians; Singh et al., 2005
Emergency management
Environment Environmental impact analysis Singh et al., 2005
CONCLUSION

Environmental engineering is a rapidly rising new interdisciplinary area in the engineering
field. Environment plays a major role in the economic growth of a nation. Intensive Growth
in the economy is a specific issue that is largely or mostly based on science, culture,
language as well as society as a whole. Environmental engineering is a major innovation in

) the field of science and technology. Environmental engineering is efficiently utilized for the
preservation of the environment. The developed community in which enormous
importance on environmental engineering to accomplish innovative modification in areas of
social, agriculture, economical, scientific, industrial as well as cultural fields.
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ABSTRACT

The present study focuses on the crucial and economic sustainability of green technology. Some
natural resources are unable to be renewable to overcome this problem green technology found
solutions including various types of alternative resources for a sustainable future. By using available
natural sources like sun, water, wood, and air electricity can be generated as well as biofuel can
produce from sugarcane, maize, etc. Electronic vehicles are the best example of the development of
green technology. Also, other examples of green technology are solar power and wind power. Green
chemistry is a newly established method that helps to reduce harmful chemicals that are toxic and
convert them into eco-friendly ones. Green information technology synthesizes environment-friendly
disposable material which required less energy. Green energy is the best way for the production of
renewable energy by using natural sources. To reduce dependency on natural resources. Green
building is an innovative way for a sustainable environment and helps to improve human health.
Nanoparticles can be useful for the purification of water and the method will be cost-effective. The
main aim of green technology is to help to control changes that occur in climate in today’s situations.
With the help of green technology, it is possible to reduce the negative impact of humans on the
environment and waste management can be simplified.

KEYWORDS: Green technology, Renewable sources, Green Chemistry, Green building, and
Sustainability.

) INTRODUCTION
Green technology is an innovative environmentally friendly method for a sustainable
future. In this approach, various types of technology and scientific terms are involved to
diminish human influence on nature (Wang et al., 2021). Clean technology is another word
for green technology which helps to conserve the environment (Hall et al., 2010). In our
living world, there are a very limited amount of natural resources available which are
unable to be renewable (Shafiei et al.,, 2017). Some natural resources have been already



EMERGING TRENDS IN ENVIRONMENTAL SUSTAINABILITY 151

depleted over time. With the help of green technology, it is possible to the production of
alternative sources such as clean energy, alternative fuels, and other technologies which are
not harmful to the environment. According to the year, 2018 Global footprint research study
showing humans are using these natural properties 1.7% more rapidly than the earth can
able to restore. Therefore it is today’s need to create interest in green technology which
prevents the environment by controlling climate change. Through this technology, it is
possible to find out new progressive and advanced technics which are helpful to reduce our
dependency on natural non-renewable sources including fuel and fossils (Mueller et al.,
2017). Wind and solar discovery is the best part of green technology. It cannot produce
harmful waste and products which won’t harm the planet.

AMBITIONS OF GREEN TECHNOLOGY

Fig. 1: Goals for the sustainable green technology

REDUCE
The main objective of green/clean technology is to reduce the harmful emanation of Carbon

dioxide and apart greenhouse gases that harm the environment. By this mechanism
avoiding climate change is possible. By controlling waste, Energy consumption, wastage of
clean water and meaningless use of fuels sustainable future is possible.

REFUSE: Refuse the usage of all the materials which are not friendly to the environment
and not easily decomposed. Refuse the utilization of plastics. Non -eco-friendly substances

cause a huge loss of nature.
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- RENEW: To prevent the environment from danger some products can able to renewable.
‘Organic waste is not harmful to the environment so we can reuse it for some purpose. Using
natural resources including water, sun, and wood from that energy is produced. This
energy is called renewable energy. Power from Wind, water, solar, wastewater, and biofuel-
producing energy is renewable (McDonough et al., 2003).

RESPONSIBILITY: It is everyone’s responsibility not to et al., 2003). Waste electricity by
switching off electrical things after use. Also, not to waste water, do not waste fuel
unnecessarily, and more importantly, do not waste food and cook food as much as required.

RECYCLE: Recycling is the best option for avoiding pollution as well as saving time and

money. Paper, batteries, cans, clothes, and plastics all these things can recycle (Qamar et al.,
2021).

BRANCHES OF GREEN TECHNOLOGY

E. ,Gg?eellz'Clleinistl'y ]

‘ Trendsin /

Green

, Technology
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 Green Energy

Fig. 2: Present trends in Green Technology

GREEN CHEMISTRY

In 1991, Paul Anastas was the first person who found the term green chemistry and exhibits
it in a program organized by the US environmental protection agency (EPA) for the
implementation of the development of sustainable chemistry. It is also known as sustainable
chemistry. The aim of green chemistry is the prevention of pollution. The meaning of green
chemistry is the proper designing and manufacturing of chemical products and processes
that reduce or eliminate the use of hazardous chemical substances. By this method,

chemically harmful substances are reduced and waste remains environmentally friendly
(Sharma et al., 2019).
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Following are the principles of green chemistry developed by Paul Anastas:
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Fig. 3: Green chemistry principles

1. PROHIBITION OF WASTE:
Hundreds of tons of waste are emitted into the air, water, and land by various types of
industries every single day. Prevention of waste is a better choice than cleaning up and
treating the waste after created. Using a chemical process in such a way that there is no
formation of byproduct (Krass et al., 2013).

2. SAFE CHEMICAL AND PRODUCT:
The chemical products should be designed in a way that has high efficacy and less
toxicity.

3. SECURE SOLVENTS AND AUXILIARIES:
Sometimes solvents are inflammable and carcinogenic which are hazardous to human
health. Avoid the use of auxiliaries’ substances including solvents, which are separate

agents if possible.
EXAMPLE: In recent years dry cleaning fabric, toxic solvent perchloroethylene was

used which one replaced by liquid COz.
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10.

11.

12.

THE EFFICIENCY OF ENERGY:

The énergy required for the process should be carried at a low degree of temperature
and pressure.

DON'T USE CHEMICAL DERIVATIVES:

At the time of derivatization avoid the protecting group, and blocking group if possible.
Because they highly increase waste products during the process.

CATALYST:

Catalysts help increase the rate of reaction and minimize waste. Selective catalysts are
preferred as a stoichiometric reagent.

FORMATION OF CHEMICALS AND PRODUCTS TO DEGRADE:

Products should be manufactured in a way that in the end, they should be breakdown
into harmless degradation and not harm the environment.

REAL-TIME EXAMINATION FOR POLLUTION:

Advanced methods are needed to check real-time, monitor, and control the process
before the production of hazardous substances.

SAFEGUARD CHEMISTRY FOR ACCIDENTAL PREVENTION:

Chemical materials should be avoided during the process which creates chemical

accidents, fire, and blasts. This concept motivates chemistry at the social and
educational levels.

UTILIZATION OF RENEWABLE FEEDSTOCK:
Raw materials used in feedstock should be able to renew.

ATOM ECONOMY:

Atom economy uses to measure the total productive atom utilize from starting to the

end of the chemical process. It is a better way to calculate the efficiency of the reaction
than the reaction yield.

HARMLESS CHEMICAL SYNTHESIS:

Operate synthetic methods for the production of nonhazardous substances for human
health and also nature.
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GREEN ENERGY .
The energy created by using natural sources such as water, and wood, and with the help

friendly.
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SOLAR POWER: Solar power known as energy is converted from sunlight to electricity.
The year of 1955, the first solar car was created by William G. Cobb. It was a 15-inch tiny
vehicle. It was known as the sun-mobile. Samsung Company of India launched solar
dependent phone, Known as the Solar Guru in 1107. That phone was able to charge

anywhere in the presence of sunlight. One hour of doing solar charging was an able call for
5-10 minutes.

WIND POWER: Wind turbines are helpful for the conversion of kinetic energy into
mechanical energy which uses for the production of clean electricity. In the year 1920 Betz
prove that wind machines can be creating captured 59.3% of the power. If a 2-megawatt
turbine is put appropriate manner it can provide sufficient emissions of electricity power to
500 houses for one year (Islam et al., 2013).

WATER POWER: To make electrical energy hypo electricity utilizes the energy through
running water. Hypo electric point is high on the place where stored the running water.
High-flow water produced better electricity. Sometimes waves form in the water of the sea
producing eco-friendly electricity (Elghali et al., 2007).

of

the sun is called green energy. It is unable to cause environmental pollution and does not
- harm nature and animals. It can be useful for cooling water, heating water, generating
_electricity, and for transport electricity (Midilli et al., 2006). This type of energy is eco-
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GEOTHERMAL ENERGY: Geo-Earth; Therm-Heat of earth. Geothermal energy
synthesized from the heat created by the earth.

BIOFUEL: Biofuel creates from biological sources such as sugarcane or wood waste. These
are alternative sources of natural fuels.
BIOGAS: Biogas is produced from the breaking down of organic material. It is a renewable

source. It is also used in kitchens in some villages. In some places, street lights are also
utilizing this gas.

is

GREEN INFORMATION TECHNOLOGY:

The goal of green IT is to reduce the negative impact of materials used in computer
operations. Finding a way to manufacture its environmentally friendly product which can
be easily decomposed. Therefore, less energy is required for the disposal of the material
synthesized by using green technology. It is possible by this concept to reduce of

consumption of energy and Cost-effective techniques. Also, find a way to renewable
sources (Murugesan et al., 2008).

GREEN BUILDING:

Green buildings are designed for enhancing the efficacy of building and utilize energy. It is
built to decrease the harmful impact on human health and creates a positive impact on
nature is the goal of this concept. Ecofriendly painting, bamboo, and woven wool are now
used for carpeting. Using ecological concrete and enhancing the quality of human life.
Example: Aluminum, green roof (Zuo et al., 2014).
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Fig. 5: Layout for the Green Building
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‘GREEN NANOTECHNOLOGY ]

Nanotechnology is now used to the improve sustainability of our envlronmen‘t.
Nanomaterials are not dangerous to the health of the environment. With the help of this
concept risk to human health can be reduced (Nasrollahzadeh et al.,, 2019). Due to the
human influence and increasing, population clean water treatment is essential. By using this
nanoparticle alternate solution can be provided to clean germs from the water bodies. Nano
filters are helpful for the purification of water and are also cost-effective. By using

nanoparticles, it is possible to removing of industrial pollutants from contaminated soil, air,
and water present underground (Guo et al,, 2012).

CONCLUSION:

The present study concludes that it is necessary to protect our surrounding environment,
conservation of natural resources, and development of other economical features for a
sustainable future. A healthy environment requires awareness of sustainable development.
This awareness will help to enhance the development of green technology. There is a need
of obtaining changes in productivity and consumption motif of resources. By using natural
sources alternative resources are forming that are not harmful to the environment, and
renewable energy production is possible due to this term. Due to the green chemistry,
environmentally friendly waste can be generated and the production of toxic waste reduces.
A living cost-effective and healthy life is possible because of the development of green

buildings. Branches of green technology are providing a precious impact on human as well
as environmental health.
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ABSTRACT

Carbon footprint can be termed as the total Coz2 and other GHGs emitted into the atmosphere due to
the life activities of mankind. The carbon footprint is recorded individually for each individual. The
emission of greenhouse gases increases the temperature of the earth. Human activities including,
household fuel and electricity consumption, fuel consumption and emission of harmful gases in the
environment by the use of vehicles, gases and chemical emissions by industries, plastic pollution, etc.
are responsible to increase the carbon footprints in the environment. Greenhouse gases generally get
trapped in the atmosphere and they contribute to the generation of heat by increasing the
temperature of the atmosphere and ultimately contributing to climatic changes. All types of
industries, their products, and people have their carbon footprint. Carbon footprint is the prior cause
of climate change induced by humans. With the help of carbon footprint study, it has become easy to
identify the sources of GHG emissions, quantification of emissions, reduction of emission area, and
improve efficiency. In this chapter, we are going to focus on the basic concept of carbon footprint,
greenhouse gases and the factor affecting the emission of greenhouse gases, various threats of carbon
footprints to the environment, and the importance of studying carbon footprint for the welfare of the
environment and maintaining environmental sustainability.

KEYWORDS: Greenhouse gases, carbon emission, carbon monoxide, methane, global warming.

. INTRODUCTION
In the present day, there is a need of developing frameworks and waste management
Carbon footprint is the generation of the total amount of greenhouse gases by the activity of
humans (Larsen et al., 2009). Globally, the per person average carbon footprint is about 4
tons. There is a need of reducing the average carbon footprint by 2 tonnes over the globe.
During the chain of production of goods for the consumer, its processing, and retailing, the
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: 7). The
emitted greenhouse gases amount is the estimated carbon fc)otp'rmti (salobi:nﬂlilalz)gllin)g AL
Way to communicate with the consumer about carbon footprint is cari et bosson
different levels, carbon footprints can be accounted for, for cxam;?lc, scrvices, p }: 'ﬁes/
national, product, ete. For the emission of greenhouse gases, all kinds of human f)c lv;ses
are found to be responsible (Zhao et al., 2012). The emission of greenhouse gases llncrc‘ h
the temperature of the earth. Human activities including, household fuel and e cctncth):
consumption, fuel consumption and emission of harmful gases in the cnviron'mcnt by the
use of vehicles, gases and chemical emissions by industries, plastic pollution, (.:tc. are
responsible to increase the carbon footprints in the environment, Greenhouse gasses include
methane (CHq), carbon dioxide (CO2), and nitrous oxide (N20), along with other gas
families including, per fluorocarbons (PFCs) and hydro fluorocarbons (HFCs). Carbon
footprint is studied to measure the total emission of greenhouse gases in the environment
caused due to direct and indirect lifestyle activities of humans (Hyman eet al.,, 2003). This
includes the activities of governments, individuals, industry sectors, companies,
populations, processes, organizations, etc. Different product's greenhouse gases emission
includes services and goods of consumers, Reduction of each carbon footprint is a very
tedious process and it will not be going to result overnight (Mills ¢t al., 2011). For this, we
need to focus on making small changes in our lifestyle and daily habits, which ultimately
result in making big difference in carbon footprint reduction. In this chapter, we first study
the basic concept of carbon footprint along with the importance of carbon footprint,
different greenhouse gases, its emission, and reduction strategies.

GREENHOUSE GASES

etc. each type of greenhouse gas possesses a different ability to increase the temperature of
the atmosphere (Cowie ef al., 2012). Greenhouse gases generally get trapped in the
atmosphere and they contribute to the generation of heat by increasing the temperature of

completely responsible for increasing the temperature of the atmosphere but their capacity
relies on radiative forcing and the time duration of these gases sustaining in the
atmosphere. GWP (Global warming potential) is a term that consists of the average
warming of the atmosphere due to greenhouse gases. GWP s represented by the relation of
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Coz and the mathematical calculation of greenhouse gases, hence the carbon dioxide
equivalent (Coz-e) is a unit of global warming (Shang et al, 2011). The increase in the
emission of Kyoto gases is the biggest threat to global warming. In addition, with
fluorinated gases, carbon dioxide, nitrous oxide, and methane the members of the family
chlorofluorocarbons consist a high potential for global warming. Black carbon and
Tropospheric ozone are also found to be responsible for warming the troposphere.

Methane 16%

Nitrous Oxide 6 %

Fluorinated
gases 2%

Fig 1: Evaluation of Major Greenhouse gases emitted globally in the atmosphere.

The rate of GHGs concentration increment is extensively higher and far crossing the natural
range of atmosphere given by the ice core studies and geological evidence. Combustion of
fossil fuel into Coz holds the biggest contribution to GHGs, which is approximately (76 %).
Next to that CHs contributed 16 % and N20 contributed 6 %, and other fluorinated gases 2
% to the overall Coz-e (Keywood et al., 2017). Agricultural systems are the biggest source of
emission of these two gases into the atmosphere. The concentration of carbon dioxide and
other gases is increased in the atmosphere due to human activities. Comparatively the
current atmospheric Coz concentration has increased about 50 % from the pre-industrial
period. Generation of electricity, its transportation, power stations of coal-fired,
deforestation, and agriculture are the largest emitters of carbon dioxide, methane, and other
GHGs in the atmosphere (Crutzen et al., 1993).

CARBON FOOTPRINT CONCEPT

The ecological footprint is the set of concepts that would be studied back to understand the
concept of carbon footprint. Carbon footprint can be termed as the total Co: and other
GHGs emitted into the atmosphere due to the life activities of mankind. The carbon
footprint is recorded individually for each individual. In the agenda of the world
environment, the issue of global warming had taken a prominent part. For several decades
the carbon footprint concept has been in use but was known by different terms in different
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areas of study. The carbon footprint may be considered as the hybrid f(')rm of ecological
footprint. The carbon footprint is considered an indication of global warming (Kumar et al.,
2014). .

All types of industries, their products, and people have their carbon footprint. An
individual's footprint includes the emission of gases from various sources, the food they eat,
daily activities, clothes they bayed, everything discarded or thrown by the person, and
many more. From all those daily life activities we can calculate an individual footprint. The
higher the footprint of an individual the greater the strain and adverse effects on the
environment. By taking the assessments of greenhouse gas emissions, we can be able to
measure the carbon footprint of an organization, nations, industries, and individuals.
Carbon accounting is denoted by the assessment of the life cycle and different calculative
activities. If the carbon footprint size is known it will be easy to apply the methodologies to
reduce those footprints, for example, improvement of energy efficiency, product and

process management, technological development, consumption strategies, carbon capture,
carbon offsetting, etc.

fuel

electricity

waste

Fig 2: The carbon footprint of an individual and the all activities responsible for GHG emissions carried
out by Society.
(Source- https://justenergy.com/blog/how-to-calculate-your-carbon-footprint/)

There are several online calculators are available for calculating a carbon footprint.
Those calculator websites are supported by peer-reviewed publicly available data. These
websites take your overall information including your home size, transportation medium,
diet, recreation and shopping activities, heavy appliances, heating and electricity uses, etc.
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Based on the information provided by you, these websites calculate and give your carbon
footprint. Carbon footprint calculations of services, products, and industries are a bit
tedious task. Life-cycle assessment (LCA) is a tool applied by most industries in which the
carbon footprint of the industry is measured along with other factors considered for the
assessment of services and products. The International Organization for Standardization
(150), has a standard- 1SO 14040:2006 conduct the study of LCA (Murphy et al., 2009). It
provides a tool for monitoring, quantifying, verifying, validating, and reporting the
emission of GHGs and their removal. By using the carbon intensity or emission intensity
and estimating the annual fuel uses, other inputs, or chemical uses, the carbon footprints
can be measured during any prisses is being newly designed.

THREATS OF CARBON FOOTPRINTS

Changes in the climatic conditions are altering the condition of our planet, it is causing
events of extreme weather like wildfire, heat waves, tropical storms, negative impact on
crop production, plants and animals' natural habitat disruption, and many more bad
impacts on the environment. The effects of greenhouse gases including carbon on the
environment are necessary to understand for preventing the global warming threats,
because, carbon emission is one of the biggest causes of global warming. Ignoring the
carbon emission impacts can threaten the planet.

The carbon footprint has a very bad impact on the planet and environmental health and
sustainability. Carbon footprint is the prior cause of climate change induced by humans. It
involves air pollution of urban regions, it also results in a rain of toxic acid, acidification of
oceans and coastal regions, it also has the very worst effect on melting the polar and glacier
ice, all these consequences leading to global warming. Fossil fuel burning, transportation,
management of commercial and domestic waste, production of electricity, production of
food, etc. all these events are responsible to emit greenhouse gas (Rees et al., 2018). These
greenhouse gases can create the “Greenhouse effect” and the thermal infrared radiations are
emitted by these gases. The thermal infrared radiations trap the heat in the atmosphere,
which leads to global warming. Along with the environmental threats, carbon footprint also
has health-related threats to mankind. Excess emission of greenhouse gases into the
atmosphere leads to respiratory disorders and other health-related problems in humans due
to the discharge of harmful gases into the air.

CARBON FOOTPRINT IMPORTANCE

Measurement and controlling of GHGs emissions are made easy by measuring and
understanding the carbon footprint. With the help of carbon footprint study, it has become
easy to identify the sources of GHG emissions, quantification of emissions, reduction of
emission area, and improve efficiency (Montoya et al., 2015).
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72

Fig 3: Strategies lo reduce Carbon Footprint

Cost reduction and environmental efficiency can be induced by carbon footprint.
Concerning the social responsibilily of corporate, carbon treading, legislative requirements,
or brand image improvement, carbon footprint reporting is very important. The carbon
footprints of an organization or site can be quantified under legislative actions. As a control
measure for reducing carbon footprints, almost all organizational and personal carbon
footprints should be demonstrated. For compelitive advantages, carbon footprint
calculation and strategies for reduction of emission of GHGs are begun to be implemented
worldwide. People are getting aware of climate change and contributing to the reduction of
GHG emissions (Pandey et al., 2018). Reducing the use of vehicles can reduce the emission
generated by fossil fuel combustion. Each individual should have their indicators of carbon
footprint to reduce GHG emissions and improve the sustainability of the environment.

CONCLUSION

As we discussed, the carbon footprint is evidence of greenhouse gases emission in the
environment by various organizations, industries households, and individual activities on
mankind. The daily life activity of an individual somehow contributes to the emission of a
little amount of GHG. Increased emission of GHG in the environment leads to increasing
atmospheric temperature, resulting the global warming threats. To prevent this serious and
adverse effect, there is a need to studding and calculate the carbon footprint of every
individual’s actions. The carbon footprint threatens environmental health and sustainability
due to the adverse effect of GHG emissions. Studying carbon footprint can help to reduce
the emission of GHG and improve environmental health. Regular calculation of carbon
footprint is very important to reduce the problems like global warming. There is a need to
focus on the study of the carbon footprint of every individual and event as the reduction is
not going to happen overnight.
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ABSTRACT
Nowadays, pollution is going to be a crucial problem for the environment. Not only nature is

responsible for letting the environment be polluted but human activities are too. There are several
contaminants are present in the environment or can be made by humans themselves. Those
contaminants are also known as “Pollutants”. There are several different types of pollution Natural
pollution and Anthropological type of pollution which is also known as manmade pollution. Overall
pollution is lead to affect not only the health of humans but it can affect the entire ecosystem
surrounding that and ultimately it affects the environment. Strictly following the preventive
measures to overcome pollution is today’s great need and we all need to follow it for the betterment

of the environment.

KEYWORDS: Pollution, Adverse effects, Natural pollution, Anthropological pollution, Classification,

Preventive measures.

INTRODUCTION

Nowadays, we all are well known for the phenomenon of “Pollution”. All the countries in
the world are expanding technologies day by day for the betterment of life. But along with
that, cluelessly the pollution is uplifting by it. Let's get a look into the world with lots of
pollution and try to overcome this global problem.

Pollution can be defined as the impurities in the nature or environment that cause
disadvantageous effects. Pollution can occur in the expression of any substance such as
solid, liquid, or gaseous form or it can occur in the form of any energy like light, sound,
heat, radioactivity, etc.

The substances that can harm the environment or that can cause pollution are called
pollutants. Pollutants can either be natural or created by humans.
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Natural or manmade pollutants can harm not only the life of human beings but they
show a negative impact on all the living things in the environment.

Behind most of the endemic and pandemic and premature deaths as well, there is
pollution which plays a vital role to destroy the life cycle, The recent COVID-19 pandemic 15
a very relevant example which is a health crisis at the global level, (Douglas et al., 1968)

In many countries including India, excess usage of pesticides and fertilizers with
nitrogen base in agriculture, a large number of industrializations, the leftover part of crops,
urbanization, fires in forests, dust in deserts, and insufficient management of waste have
increased the risk to the health of the environment and give rise to the pollution. Improper

disposal of hazardous wastes, e-waste, and domestic wasles can lead to the destruction of
the ecosystem (Van et al,, 1992).

There is a massive need to control pollution by practicing various preventive measures.
TYPES OF POLLUTION

' POLLUTION |

I L

. Natural | \ Anthropogenic |
‘ V—_ BE—__ e |
| e |
| I i
———{__Storms ] Water
b Volcanos AL }
+———{ Gas seeps or oils-

i
i
i

—{__Pollens ]

Fig. 1: Types of pollution

Classification of pollution is done according to the environmental conditions such as air,

water, and soil or based on the type of those particular pollutants like heat, carbon-di-oxide,
mercury, lead, biocide, noise, solid waste, etc.

Pollution is mainly classified as Natural pollution which originated from natural

processes and artificial pollution which originated artificially and are also known as human
activity (Shortle et al., 2001).



EMERGING TRENDS IN ENVIRONMENTAL SUSTAINADILITY 171

AIR POLLUTION

The free suspension of pollutants into the air causes adverse effects on e
and besides that, it is responsible for disturbing the life on earth and
change. Air pollutants such as gases (carbon monoxide,
dioxide, methane, carbon dioxide, chlorofluorocarbon), organic and inorganic particulates,
and biological particles. Air pollution leads to cause disease, and hypersensitivity even
sometimes causes the death of humans, Other living things such as microorganisms,
animals, and crops of food in the environment also get destructed by the contaminated air

or we can say polluted air. The natural environment is affected too. Such as habitat
degeneration or ozone depletion, and climate change.

nvironmental health
also leads to climate
nitrous oxide, ammonia, sulfur

One more source of air pollution is Greenhouse g

which are naturally present in the ambiance, These g
life but they use to

ases including CO:z and methane
ases are mandatory to our day-to-day
absorb the sunlight which is reflected from the earth and kept the
sunlight absorbed and does not escape into space. Due to this holding of sunlight, the
earth’s temperature is kept warm by those gases. This rising temperature of the earth due to

greenhouse gases is called the greenhouse effect. Human activities such as deforestation
and Fossil fuel burning can increase the number of

greenhouse gases in the atmosphere.
This condition created by a human is called global wa

rming.

Pollution is a remarkably risky aspect for numerous diseases which are related to
pollution such as infections of the respiratory system, diseases related to the heart, Chronic
Obstructive Pulmonary Diseases (COPD), Lung cancer, stroke, and many more. Evidence
suggests that the polluted air is even linked to the mental health of human beings although
it gives rise to psychiatric diseases like depression, reduces the IQ of the individual, and has
damaging effects on perinatal wellness. The harmful effects of air pollution on a human

being or any other living thing is depended upon the exposure of the type of pollutants on

the individual, the condition of exposure, and the status of health and

genetics of that
individual.

A huge number of industrializations, wildfires, abundant use of vehicles, fossil fuels
burning, construction, smoking, agricultural activities, mining, volcanos,
are the causes of air pollution (Brunekreef et al,, 2002).

WATER POLLUTION

Polluted water seems dirty, bad in smell, or sometimes wastes or scraps floating on the
surface of the water that can easily be identified as polluted water. Meanwhile, in some

cases, water seems clean, and does not smell bad but it is loaded with several h
chemicals that can’t be seen or smelled.

dust storms, etc.

azardous



and chronic diseases in our

35 ite
Drinking polluted water can lead to exposure to many act n died each

H )
bodies. As per the estimation of the United Nations, npproxlmnlely 4000 ch;l‘(tl(:;~ -
year due to drinking polluted water. Somelimes people are even compic e)gck because
about that the consumption of fish from contaminated water can also make us ¢
they contain many pollutants in their flesh.

Some activities of humans are a major cause of waler pollution. Dumping or seeping the
oils and chemicals into the waterbodies from the factories is also malpractice ‘donc by
humans that majorly contributes to water pollution. These seeped chemicals and oils create
a toxic and harmful environment for amphibious life.

The major contribution of humans to water pollution. In Indian culture, many
sculptures of Lord Ganesha and Goddess Durga Mata which are made up of non-dissolvable
material that is Plaster of Paris were immersed into the various waterbodies every year.
Along with the sculptures, a large quantity of degradable and non-degradable waste is also

immersed in waterbodies which are also called Nirmalya in the local language (Goel et al.,
2006).

SOIL POLLUTION

Exposure to harmful and toxic materials or chemicals in the soil is defined as soil pollution.
Those contaminants present in soil can be inorganic ions and salts (carbonates, nitrates,
phosphates, sulfates, etc), heavy metals which are super toxic to the soil such as arsenic,
Chromium, cadmium, zing, copper, nickel, manganese, lead, etc. and various organic
compounds such as Proteins, lipids, fatty acids, nucleic acids, hydrocarbons, alcohol, etc. are
formed by the activity of microbes or organism’s decomposition such as plants and animals.
Moreover, several harmful compounds get introduced into the soil from the atmosphere
either by wind activity or rainstorms, or water condensation. Anthropogenically, excess use
of pesticides for Crops, organic fertilizers, mineral fertilizers, agricultural wastes, wastes
from irrigations, during construction, uses of paints with the lead base, destruction of aged
buildings can contaminate the nearby soil by asbestos, inappropriate disposal of extremely
toxic wastes from the industry and wastes from the rural community are the major causes of
soil pollution (Mirsal et al., 2008)

NOISE POLLUTION

Noise pollution is an invisible hazard. Noise pollution can be defined as annoying or
disturbing noise that can harm life in the environment. The high degree of sound mixed in
the environment leads to various adverse effects on animals, plants, and humans as well.
The high sound of machinery at construction places, the sound of traffic, vehicles, horns,
sound systems at parties, and functions like DJs, amplifiers, home theatres, etc. are the
major sources of noise pollution (Singh et al., 2004).
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POLLUTION CAUSING AGENTS

The pollution-causing agents are divided into two types - Natural agents and Man-made
“8‘{“?5- Natural agents that cause pollution are released chlorine and sulfur gases from the
activity of volcanoes, a large amount of ash and smoke from wildfires, storms of dust,
biological decomposition, erosion, elc. one interesting fact about natural pollution is it does
not affect the environment as much as the manmade pollution does because of its ability of
regeneration. Morcover, manmade sources majorly contribute to causing pollution. Man is
the major pollution-causing agent. By developing new technologies as per the necessities of
humans, we're going to introduce our environment {0 more and more severe pollution.
These going to affect not only the environment but also human health are costed for it.
(Geissen et al., 2015)

1. Solid Waste -~
' 2. Liquid Waste.

![—Pollution Causing Age}l}:i

Fig. 2: Types of Pollutants

1. Solid waste involves domestic solid waste such as garbage, debris, scraps, ashes, etc.
similarly wastes from agriculture, wastes from dead animals, industrial solid wastes,
plastics, electronic wastes, etc.

2. Liquid waste involves liquid industrial wastes (it contains alkalis, acids, and many
more toxic substances), domestic liquid waste, drainages, sewages, acid rains, etc.

3. Gaseous waste involves immersed gases from industries such as Nitrogen dioxide,
Sulphur dioxide, Carbon monoxide, Ozone, Chlorofluorocarbon, smoke from burning of

plastics, garbage, etc.

4. Weightless waste involves radioactivity, heat, noise, etc. it is also known as energy
waste.

ADVERSE EFFECTS OF POLLUTION

ON HUMAN HEALTH: Different types of pollution make many harmful effects or health
issues to human beings. This means human beings can be affected by many acute and
chronic diseases after exposure to polluted or contaminated water such as diarrhea,
malnutrition, several skin diseases, and many more. Many respiratory diseases can occur
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ardiovi ffects due to
due to exposure to polluted air. Human beings suffered from cardiovascular L”L'C o
r 4 | '
exposure to a high degree of sound or sometimes it leads to permeant loss of hearing ability
Skin burns or radiation sickness can cause due to radioactive pollution,

ON PLANTS: Leaf tips or margin burning, stunted growth, mottled foliage, twig dieback,
delayed maturity, carly leaf drop, and mainly reduced quality and quantity of crop or yield.

ON ECOSYSTEM: Pollution can majorly affect our ecosystem by different means such as
over fertilization. Pollution also affects the large number of ecosystems that are sensitive to
nitrogen such as wildlife, dry grasslands, elc.

TO THE ATMOSPHERE: Pollution can lead to the increase of greenhouse gases due to
which climate changes and global warming can happen.

By studying all these circumstances, we need to overcome this purely dangerous
phenomenon of “Pollution” (Simoni et al., 2015).

SOLUTION ON POLLUTION
Eliminating or reducing toxicity and the number of hazardous substances from their
sources is more likely the solution to pollution.
There is no exact solution for pollution but we can use most of the preventive measures to
overcome this dangerous situation. The natural causes of pollution might not be in our
control but we can certainly prevent the types of pollution which are created by humans by
following some preventive measures to stop or reduce the pollution such as-

a. Less use of private vehicles. Use mostly public transport.
Innovation of more and more electric vehicles so that lesser fuel will be used.
Say “No” to the plastic.
Mostly use solar energy.
Proper disposal of hazardous chemicals and the water with toxic materials
immersed in the industries and factories.
Avoid smoking.
Bioremediation.
Proper disposal of medical waste.
Use dissolvable material for making sculptures of Lord Ganesha and Goddess Durga
Mata which are used to immerse in waterbodies every year. Make it eco-friendly.
J-  Avoid DJs and loud sound systems in functions to reduce the risk of noise pollution.

P AaDn T

o

-

And many more likewise measures to get prevented pollution. (Shen et al., 1995)

EM
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CONCLUSION

:’Z:J‘ZZ? tshe;“;ll;);lln]s chlapter how pollution is becoming a huge problem not only at the
L i;:\;c every day :n.\d how it is going to take the life of humans‘; fmd the
by day and if no act anger. Accordingly, we conclude that the pollution is just rising day

) action would be taken on time, then it will cost not only the health of living
organisms but their lives too.
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ABSTRACT

The bio-economy is a central platform for economic growth. This economy sustainably boosts the
economy with the use of renewable natural resources. Bioeconomy defines the need for biological
resources for the well-being of humans, animals, nature, society as well as economy. Bioeconomy is
closely associated with the Circular economy and green economy. The circular economy recycles and
reuses the product without wasting them. Hence it is considered a closed type economy that aims to
achieve sustainable growth. A green cconomy encompasses with reduction of carbon emissions with
maximum and proper use of biological resources. The current information helps to spot the topics of
Bio-economics and its need to increase the economy globally.

KEYWORDS: Bioeconomy, Sustainable growth, Circular economy, green economy, renewable
natural resources.

INTRODUCTION

The idea of a living prosperity i.e., “Bio-economy” approaches the novel and avid concept
for readers (Sijtsema et al., 2019). It focuses on the National-International disputes and the
role of natural sciences in solving any complex economic problems. Bio-economy is about
using renewable resources like plants, water, Sun, Wind, etc to make biological products
(Verga et al., 2020). Nature is the wealth that blooms the economy in a perfect pleasure and
prosperous way. Climate change, Global warming, Acid rain, deforestation, technology,
and man resources are certain factors that affect the bio-economy and ultimately collapse
the economy of the nation (Sillanpaa et al., 2017). The use of renewable resources to
manufacture the product is a gift for our economy which corresponds to the richness of the
bio-economy and moves the environment towards sustainability. The products once used
must be recycled and reused for further processes to create an eco-friendly environment
without waste of renewable resources. This is provided by the use of a circular economy
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— —_—
(Shirvnnimoghnd(lnm elal., 2020, The circular economy is a cloged economy system that

helps various stakeholders to achieve their goals in (he field of the economy (Geng ot al,,
2008). Com'crsoly is the concept of the lincar cconomy where the product is manufactyred
and after its use, it js disposed of without following any recycling procegs (Andrews ¢f al,
2015). The bio-oconom)' of India in the year 2020 is found to be $70.2 billion while the
economy of India in the year 2021 showed a value of $80.12 billion with a growth of 14% in
one year. This progress in the bio-cmnnmy showed a positive and impulsive change in the
Indian economy (Worrall ef al,, 201 7).

APPROACH TO BIOECONOMY

The economy is incomplete without livestock, hature, goods, and exchanges, An economy is
defined as a system where people learn to adapt to earn their living to satisfy their needs,
through various processes of presentation, production, utilization, expand nature and
exchange (Lundval] ¢f al., 2007). Biocconomy is also referred to a5 bio-cconomy or biobased
renewable economy, Bioeconomy is the use of renewable natura] resources according to
knowledge, biological procedures, and laws to produce goods, wares, and services in an

(Nwachukwy et al., 2019) ogether contributes to biology and naturally

Fig. 1: Renewable Recourses
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Different nations define Bioeconomy in different ways: ' loitation
Canada defines the competitive, information-based, and novel productxor? and exp ol ¥
of renewable resources in a sustainable way to supply goods in an environment-friendly
way (Ritchie et al., 2003).

An economy that depends on vital biological resources to make energy, goods, _fOOd’
commodity, and services is the definition of a bio-economy given by Finland (McCormick ¢f
al., 2013).

France defines bio-economy as all tasks that include manufacturing, use, and
transportation of biobased resources to meet people's needs while supplying ecosystemic
facilities (McCormick et al,, 2013)

CIRCULAR BIOECONOMY

Circularity and sustainability are the main goals of the Bio-economy. The circular economy
relies on principles of restating, mending, reprocessing, and recycle are primary parts of the
bio-economy. ‘Biodiversity’ in the true sense is the engine of Bioeconomy because it
determines the need of living systems to survive and adapt to changing habitats, which
ensures the reliability and stability of natural resources (Breithoff et al., 2020). A circular bio-
economy involves a theoretical framework for use of renewable wealth to manage our
production system, food, land, industrial area, and health to accomplish sustainable growth
in consistency with Mother Nature. The circular bio-economy follows simple steps:

Collection of raw materials ——> Production of materials —> Usage of Product —>
Recycle of Product (Matos et al., 1998)

Circular /—‘ Scar
EC°“°mY% = / Linear L

' Economy

Fig. 2: Layout of Circular and Linear Economy

In this economy, nothing is wasted. In this way, a circular bio-economy follows the
maximum utilization of products and services. It benefits the economy, society, and
ultimately environment. This economy acts as a catalyst; the best example of it is wood. The
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‘wood’ is a common natural material found in the motherland is transformed into a novel
matter referred to as “Nanocellulos” or “Nanofibrillated Cellulose” which is not only
fivefold heavier than steel material but also fivefold lighter. Japan Introduced a car in the
year 2019 which consists of non-cellulose material (Nishino et al., 2014). The mission of the
Circular bio-economy is to eliminate waste and promote the secure use of renewable
biological sources. Rather biomaterials are also used in a linear way which leads to the
production of waste without recycling it harms the environment and ultimately collapses
the economy.

EXAMPLES OF BIOECONOMICS

Bioeconomy starts from biobased resources. They act as a substratum to make the biological
product. Bioeconomy is an important core and backbone of our lives. Many conventional
biobased products including flax, fires, paper, dyes, textiles, adhesions, paints, etc. are
derived partially or fully from biological matter (De Smet, ¢t al., 2020). Modern biological
materials consist of a wide range of semi-products like polymers; building components are
well-used to make final biobased materials like lubricants, bioplastics, cleansers, and many
more. Ethylene a factor extracted from cane sugar is used in producing polyethylene
polymer. A lengthy chain of repeating units of chemical constituent is called a polymer.
Other polymers like polystyrene, PVC (Polyvinyl Chloride), and polyamides are used to
make commodity polymers. Biofuel is produced from Saccharum through fermentation
indirectly or produced directly from biogas (Fu et al., 2005). However, many advanced
varieties of biological products are growing which include biochemical and materials that
are biobased with additional and new properties, working, new formulas fer
pharmaceutical purposes, and collection of healthy ingredients for food. The main niche in
the bio-economy is the food system. This system includes agriculture, forestry, food
production, and fisheries.

GREENING THE BIOECONOMY

Bioeconomy is associated with Green Economy for development and growth. Green
Economy can consider as another sight one that can initiate and develop consistently in
humans’ life. A green economy boosts social equity and a person’s well-being while
reducing natural calamities. (Reiter et al., 2001). Green Economy decreases ecological risks
and biological insufficiency and achieves sustainable growth by avoiding degradation and
decomposition of the environment. The overall green economy focuses on the term ‘Green'’
which soothingly benefits the ecosystem without any negative impact on the economy.
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Fig. 3: Greening the Bioeconomy

The Green economy relies on 5 factors waste and water management, rcncvx.'ablc rcsm:l:c'c
and energy, green infrastructure, sustainable growth, and transport. Th'ls mf.'a.ns IS
economy supports an evergreen and peaceful environment that results in raising the
economy in an eco-friendly way (Pan ef al,, 2018). It destines green speculation. '

The belief of a green economy is to reduce carbon discharge, aim for equal sharing of
resources, and maintenance of the helpful relationship between nature and society. This can
be achieved by increasing communal consumption of different forms of energy viz. Wind,
solar, geothermal, and hydroelectric power (Caspary et al.,, 2009). Setting substantial natural
eco-friendly agriculture, organizing home-based farming, use of electrical vehicles, and
investing in a green economy are some of the human activities contributing to Greening the
world’s Bioeconomy (Vanet al,, 2014).

NEED AND OBJECTIVES OF BIOECONOMICS
According to the EU (European Union) of Bioeconomy different strategies of Bioeconomy
have been given below:

Table 1: Objectives and Needs of Bioeconomy (Wolfe et al., 2001)

Objectives of Bioeconomy Need of Bioeconomy
Thi . 4, . '
n SCOnOEAEnSiLres the. ltelxabxllty of food, fee 1) It gives food safety and governs the scarcity of water.
and nutrition.

2) To reduce ecological footprint by the usage of nature- ’

2) Adapting and alleviating climate breakdown, friendly materials

3) Making jobs available and creating strong European
diligence.

3) Bioeconomy boosts the economy in an environment-
friendly manner.

4) Use of fewer nonbiological resources and minimizing
the need for unfeasible resources.

4) To preserve the motherland and make use of natural
things for the welfare of humans.

5) Governing sustainable use of renewable biological
resources.

5) To encourage sustainable resources without depending
on a non-renewable fuel source to circumvent overuse.

e
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THE BIO-ECONOMY: FUTURE OF INDIA’S ECONOMY

(c)r:lccli-alll'l‘cv:ln’l.mi::i yeans, lhc. Bio-economy has rafsed India's upcoming economy in a very

; ) dia stands in the first 3 ranks in the sub reglon of South Asla and for
bl?te.chnol(vgy, ,“ ranks among the leading Twelve destinations overall in the world. India's
mxnssmn called ‘Make in India’ plays a key role in promoting medical supplies where 80 to
90% of demand is fulfilled through import services. As per India’s Bioeconomy Report of
the year 2022, the net effect of Corona vaccines on the blo-cconomy was noted as $8.7
billio.n. Indiais a leading country in dispenses of vaccines of measles, BCG, Covid, and DPT
vaccines. India has helped many other countries in need of vaccines. In the biofuel case,
India has shown great growth from 2025-2023 with the objective year of 20% of ethanol
mixing. The nation has shown a tremendous increase of $10.48 billion in the year 2021 in the
agriculture field of biopesticides, biofertilizers, and bio-stimulants which helps to shine the
economy of India (Perisi¢ et al., 2022).

Fig. 4: Bioeconomy

CONCLUSION

Bioeconomy proves one of the valuable economic sectors in the field of bio-econoiny. It has
become the need of not only the economy but also human activities. It focuses on greening,
the enlightening eco-friendly economy with imperishable growth. It makes use of
renewable resources to cherish the economy by using the circular and green economy
healthily. Agriculture, medicine, aquarium, drugs, and vaccines are some of the fields
which help us to uplift the Indian economy efficiently.
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About the Book

An edited, book emphasized environmental welfare by representing the emerging
trends and sustainability of the environment., Environmental sustainability has
become the most emerg}’ng terminology concerning environmental hazards and
| climate change. For handling the climatic crisis, there is a need for environmental
sustainability, and studying the emerging trends in this area has become an
indispensable part. The ?)?c contains integrated information on climate chan
causes, sources, prevention, and solution to reduce the consequences. It includes
environmental awareness, climate change, environmental legislations,
conservation of biodiversity, green economz and technologies associated with
eco-friendly development, ‘the impact of the environment on human health,
assessment of environmental impact, global environmental sustainability, remote
sensing, and geographical information systems, emission of greenhouse gasses
and carbon ﬁ rints, bio-economy, recycling and management of waste,
4 sustainability of the ecosystem, depletion of the ozone layer, pollution, hazards to
an ecosystem, etc. the integrated knowledge and detailed studies are depicted in
this book. The present book studied the emerging trends associated with
environmental sustainability. The workers belonging to environmental sciences,
life sciences, geographicalstudies, ecosystem studies, etc., can be benefited from
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Date : Time ;
Team Name : Vs

No Players Name
1 Captain
2 Vice-Captain
3 Wicket-Keeper
4
5

6
7
8

9

10

11

12th Man Reserve Player

13 Reserve Player

14 Reserve Player

15 Reserve Player

16 Reserve Player

I Coach

II Manager

Team Manager Signature
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