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ENVIRONMENTAL SCIENCE

INTRODUCTION

Environmental science is acomprehensive and interdisciplinary field that focuses on understanding
the complex relationships between humans and the natural environment. It combines knowledge
from various scientific disciplines such as biology (to study ecosystems and biodiversityghemistry

(to analyze pollutants and chemical processes in nature), physics (to understang’ e ergy flows and

climate systems), geology (to explore Earth's physical structure and processes) | sciences (to
examine human behavior, policy, and econoits related to environmental ental
science investigates how natural systens like the atmosphere, oceans, tion

and how they are affected by human activities such as industrialization, [ ution, and

oflution, waste
management, natural resource conservation, sustainability, and environme icy! Environmental
scientists aim to develop practical solutions to these issues th ology, education,
and policy-making. Ultimately, the goal of environmental science i a sustainable balance
between human needs and the health of the planet, enguring a safe and stable environment for
present and future generatons. '\

Air
Ecology : Pollution
Environmental . | TaKing
Laws Acthion
Decision-
mekKing Global Resources
Environmental
weater Science
Quality Plennin %
Sustainability
Humen- : .
Population Connechions
SUCS Humen HealTh
ond Toxiciology

Role of Environmental Science

1. Understanding Natural Processes:
Environmental science helps us understand how natural systems work, including
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ecosystems, climate, water cycles, and biodiversity. This knowledge is crucial for
maintaining a balance m nature.

2. Addressing Environmental Problems:
It identifies and studies environmental issues like pollution, deforestation, climate
change, and resource depletion, providing scientific insights to address these problems.

3. Promoting Sustainable Development:
Environmental science supports sustainable use of natural resources to ensure that
future generations can meet their needs without degrading the environ t.

4. Conservation of Biodiversity:
It plays a key role in protecting wildlife and plant species by undeta
and threats, and guiding conservation efforts.

5. Formulating Policies and Regulations:
The data and knowledge from environmental science help go
organizations create environmental laws and policies to
health.

6. Improving Public Health:

risks associated with contaminated air, water,
7. Raising Awareness and Education:
It educates the public about the impota

It provides crucial data on climatgchange, helping develop strategies to reduce
greenhouse gas emissions and i mate conditions.

1. To Understand Complex E eractions
i nnected systemsair, water, soil, plants, animals, and
in complexways. Environmental science helps us

humans? that influence
i fing us to predict how changes (natural or humamade) will

understand thes

urbanization, and population growth, environmental problems
pollution, deforestation, climate change, and loss of biodiversity.

Uan Health

anmental issues directly impact human health. Pollution of air, water, and soil can
cause diseases and health problems. Environmental science helps detect these hazards and
develop ways to reduce exposure, improving public health anduality of life.

4. To Promote Sustainable Use of Resources

AOOEGO 1T AOOOAI OAOI OOAAO T EEA xAOAOh 1 ETAO/
science is necessary to understand how to use these resources efficiently and sustainably so they
remain available for future generations.

5. To Support Conservation and Biodiversity

The survival of countless species, including humans, depends on healthy ecosystems and
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biodiversity. Environmental science is needed to study ecosystems, understand thtsaand
develop conservation strategies to preserve biodiversity.

6. To Inform Policy and Decision -Making

Environmental science provides the scientific evidence required for policymakers to create
effective environmental laws, regulations, and managementlgns. Without this scientific basis,
policies might be ineffective or harmful.

7. To Mitigate and Adapt to Climate Change

Climate change is one of the most significant challenges of our time. Environm
understand the causes and effects doflimate change and provides strate
(reducing emissions) and adaptation (adjusting to climate impacts).
8. To Monitor Environmental Quality and Trends

Ongoing monitoring of environmental parameters (air and water g@ality, soil
populations) is essential to detect changes early and take cojrective action
science develops these monitoring tools and techniques.
9. To Foster Environmental Awareness and Education
Educating the public about environmental issues ivital f
and encouraging community participation in conservation effo
the foundation for such education.

10. To Drive Innovation and Sustainable Development
Environmental science inspires ad support e de of green technologies and
sustainable practices in industry, agriculture] and’ urbamyplanning that reduce environmental
impact while supporting economic growth:

tal science helps
s for mitigation

ironmental

esponsible behaviors
ental science forms

ience

field that studies the environment and its
and methods from natural sciences, social
des the following areas:

Environmental science is a highlyint@kdisci

complex interactions, incorgorating
sciences, and applied sciences: cope
4

1. Ecology b 4
1 Study of in e&n,organisms and their environment.
[ sy food chains, biodiversity, and ecological balance.

T Management of freshwater resourceske rivers, lakes, groundwater.
1 Addressing water pollution, water scarcity, and watershed management.
4. Soil Science
1 Study of soil formation, classification, and mapping.
1 Role of soil in agriculture, forestry, and ecosystem health.
T Soil pollution and con®rvation techniques.
5. Geology and Earth Sciences

9 300AU T £#2 AAOOES O PEUOEAAI OOOOAOOOA AT A B
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1 Natural hazards like earthquakes, volcanoes, and landslides.
T Mining, land use, and impact on the environment.
6. Environmental Chemistry
T Analysis ofchemical pollutants in air, water, and soil.
T Studying the chemical reactions in the environment.
1 Developing methods for pollution control and waste treatment.
7. Environmental Toxicology
T Study of toxic substances and their effects on living organisms.
1 Impact assessment of pesticides, heavy metals, and industrial chemicgls.
1 Risk assessment and management.
8. Environmental Microbiology
T Study of microorganisms in the environment.
1 Role in nutrient cycling, biodegradation, and pollution control.
1 Use in bioremedation and wastewater treatment.
9. Environmental Engineering
1 Application of engineering principles to solve envir

technologies.

1 Sustainable infrastructure and urban planning.
10. Natural Resource Management

T Sustainable management of resource

1 Strategies for resource conservati

T Balancing economic developme

11. Environmental Policy and Law

T Study of laws and regulati

1 International treaties, environ

1 Role of governmental g

12. Environmental Economic

¢ Valuation of natur
1 Strategies

1 Study of solid, hazardous, and electronic waste.
1 Recycling, treatment, and disposal technologies.
1 Minimizing waste generation through sustainable practices.

The scope of environmental science is vast and multidisciplinary, ranging from understanding

natural ecosystems and chemical cycles to applying technology and policy for environmental
protection and sustainable development. It integrates scientific research, technology, social

45,Anurag Nagar, Behind PressComplex, Indore (M.P.) Ph.: 4262100



(0]

Fenaissanc@

college of commerce & management

B.Com/BBA/BAJMC | Year Subject: - Environmental Science
sciences, ad ethics to tackle environmental challenges comprehensively.

Indian holistic concept of environment

The Indian holistic concept of environment is deeply rooted in ancient Indian philosophy, spirituality,
and cultural traditions. Unlike the modern scientfic view that often separates nature and humans, the
Indian perspective sees the environment as an interconnected, sacred whole where humans, animals,
plants, earth, water, air, and even the cosmos are all interdependent and inseparable.

Vedas

1. Nature Deities and Personification
o Natural phenomena are personified as deities: rivers, dawn, sky, sto etc. These
are not just metaphors but divine beings that requi
o For example, the hymrPrithvi Sukta(Earth hymn) in Vedagreats Earth as
Mother, with a personality

0 4EAoA AOA EUITOTPQAUAO I EET C DOIT O/
EAOI OEA OOAAO T O 000, EO OO0OA A EI
o Atharva Veda has hymns about medicif | . - AOAOG (!

3. Gratitude & reciprocity with Earth
o Sincere requests that what is
%A O OE 1 AU

urity of rivers, springs. The Vedas have hgm
and be protected.

ers often involve natural objects or placestrees, rivers?
ed status. Participation means respecting these natural

The yajna concept an duty (karma/kriya) with natural order: using offerings from nature,
giving back in grafit i i

Y Upanishads
on Nedic foundations, adding more philosophical / metaphysicdimensions.
e elements explicitly, here are environmental / naturgelated concepts:

The Upanis
Without focusin

1. Uni All Beings (Animate & Inanimate)
o/ In Prashna Upanishad: notion that all beings, whether alive in our sense or not
(plants, rivers, etch AT T A £01 I OEA OAI A 0OOOOEA

DAOOOGG6 ET Al OAA. ET AT EI AOGA A1 OEOEAO
o Chandogya Upanishad: rivers flowing from different directions merge in the sea;
A1l AAET CcO ATiT A EOIi O3A06 j AGEOOAT AA
tree has a living soul (jiva) in conditioned form.
2. Intrinsic Value of Nature
o When a teacher in Chandogya describes how striking a tree makes it bleed sap,
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this is a subtle way of saying even trees are living beings with some inner
principle.

3. Non-separation of Self and Nature / Brahman Immanence
o 4EA EAAA O4AO0 40Ai ' OE6 EIT #EAT AT GUA
not distinct from universal reality (Brahman). Since all beings stem from Brahman,
there is an ethical impetus to respect all.
4. Compassion and Ahimsa
o If trees, rivers, animals are manifestations of jiva or at least intipately connected
xEOE O1 EOAOOAI AAET Ch EAOI EJc OEAI EC
ideas demand compassion toward all life. (Though explicit are few
than in later texts, the root philosophy supports this.)
5. Stewardship & Restraint
o Because all beings are one, restraint in consumption IS€s naturally.
One does not exploit nature for selfish gain. Upamjshadic renungiation includes
renunciating greed, recognizing sufficiency. This applies ne uses natural

resources

Puranas
The Puranas have many stories illustrating environm
here are detailed points:
1. Sacred Groves and Forests
o Puranas nention sacred
untouched as embodi
biodiversity.

| wis . ding the five elements focus,

i OSAQAAET T I Eoh OS$SAOAOA
eiti ommunities guard them, preserving

rana warns of environmental degradation: deforestation, loss of
to famine, disease

es of Harm to Nature
Texts warn that destroying trees, gardens, polluting water leads to negative
armic results or suffering in worldly and spiritual sense
6. Ethical Use of Nature
o Use of plants/trees not just for exploitation but also for medicinal, shelter, ceremonial etc. The idea is
using in a balanced, respectful way. Some trees (Neem, Peepal etc.) are considered sacred; cutting then
iIs condemned.

Ramayana
Here the environment is not just a backdrop it plays active moral, symbolic, ethical roles. Detailed
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points:
1. Forest Exile and Forest as Moral / Spiritual Space
o 2Ai Ah 3EOAh , AEOEI ATA OPATA pt UAAOO E
E O1 6tyedsimply as hardship, but a space of transformation, duty, encounter
with sages, challenges, setliscipline.
2. Respect for Trees, Animals, Forests
o 2AT A AT AO1I 60 OEiIipPIU OOAIiBPIA 1TAOOOAS
riverbanks, hermitages of sage. The forest is treated as sacred
3. Symbolism of Nature Reflecting Moral States
o The presence of Thataka, whose evil has turned forest to ; destroying
the forest symbolizes greed, warping of nature by wrongeeiQg. forest drying
up signifies maal decay.
4. Medicinal Plants / Herbs
o When Lakshmana is wounded, Hanuman is ask h medi¢inal herbs from
AEOOAT O pI AAAO8 7EAT EA
Highlights knowledge and value of forests/pl
5. Refuge and Comfort in Nature
o Nature shelters Sita when exiled, and af\i olace. Forests are not hostile,

attention. The environme mteracts with the characters
physically & emotionally.

The Mahabharata has many episodes that ilastrate_enviFonmental consciousness, ethitarm & duty.
Excluding the five elements, the poi

habitat. Animals killed, sages displaced. Brings up themes
ental harm.

nces of Harm
nature is karmically harmful. Not just physical destruction, but moral

any episodes show humans living in forest, dwelling with sages, respecting
wildlife. The forest is also setting for meditation, ritual, refuge.
5. Human Actions Affecting Natural Cycles and Social Order
o The Mahabharata considers that misuse of resources leads to imbalances: droughts, famine etc. The
narrative often ties human morality with environmental stability. While explicit verses might be sparse,
the ethical framework is present.

Bhagavad Gita
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4ET OCE ' EOA AT AOT 60 1T AOOAOA OOI OEAO ET 1T AOOOA A
principles that imply environmental ethics. Key points:
1. Seeing God in All Beings
o O(A xET OAAOG -A ET Al 1 AARAET ¢OmiadingansAl
that all living beings are divine; harming them is harming the divine in them. This
implies respect and compassion toward nature.
2. Yajna and Mutual Sustenance
o "EOA odpmg O)1T OEA AACETTET Cha OEA # OA/
pri OPAON OAAOEEAEAAO | UAET Aoq OHOOOAET 1/
binds human duties with ecological cycles: the offering
sacrifice to maintain nature
3. Non-attachment and Selfless Action (Nishkama Karma)
o Doing duty without selfish motive reduces exploitati
considering welfare of all beings, one is less likely:
4. Balanced Vision / Samadrishti (Seeing Equally All Beings)

o Gita prescribes equanimity: being the sam in, toward all beings

5. Wisdom Leading to Compassion
o Knowing that the Divine presence perva

O AT 1 DPAOOEIT T 8 AEOA fe&E t @tiic@l behdvioue T A 1

6. Duty (Dharma) includes Nature
o Human duty is not only tewa

AT Geoi 11 AT O ’

action has moral weight.
Pushpam, Phalam,
offering. (BG 9:26) Su
exploitation.

s but toward all creation. The
IT£ TTA50 OPEAOA
g leaf, flower, fruit or water (Patram,
n with devotion is acceptable sacrificial
al use of natural gifts rather than extravagant

While its
environm

insights int o
, hatural resource conservation, and sustainable development
nvironmental science .

lanation of environmental science principles as reflected in the
d themaically:

1. Fores aFgement (Vana Vyavastha)
a) ProtectedForests (Abhaya Aranya)
1 Forests were classified andertain areas were declared protected or reserved .
1 Hunting, logging, or trespassing in these forests wasinishable by law .
1 These areas were used fgoreserving biodiversity , medicinal plants, and wildlife.
b) Forest Administration
17 O6 A1 AEUAEOEAG | 3OPAOET v@Adpgokttdd T £ &1 OAO0OOC
T Duties included:
o Management of forest produce (timber, bamboo, honey, resins, etc.).
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o Protection of wildlife .
o Conservation of forest wealth.
o Regulation of access to forest areas.
c) Sustainable Resource Use
1 Forest produce was to baised judiciously .
1 Overexploitation or unauthorized extraction invited strict penalties .
T Wildlife sanctuaries were recognized for ecological importance.

2. Wildlife Protection
a) Animal Sanctuaries (Mriga -Vatika)
1 Certain areas were designated fowildlife protection
1 Poaching or harming animals, especiallelephants, deer, bifds, etc.,
offense.
b) Elephant Preservation
1 Elephants were considered state property an@ssential for w re .
1 Separate officers, calledcajadhyaksha (Superinten nts) , managed their
protection and breeding.
T Killing or harming elephants was asevere crime
¢) Punishments for Animal Cruelty
1 Kautilya prescribed fines and puni ents Mg or harming animals
unnecessarily.
1 Animal welfare was integrated into *eg

erious

3. Water Resource Management
a) Irrigation Systems (Setu Adhy
17 TheO3 ODPAOET OAI

o Construction a [

o Distribution of

impo)e on those who threw waste or dead bodies into water.

d Use
ing Practices

b) Agricultural Officers (Sitadhyaksha)

1 Oversaw farming activities, seed quality, land fertility.

1 Promoted scientific methods of farming suitable for different soil types and climates.
c) Protection Against Overuse

T Overgrazing or overcultivation was discouraged.

1 Use of land had to be accordintp its capability and sustainability.
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5. Urban Environmental Management
a) Cleanliness and Sanitation
1 Guidelines fordrainage , waste disposal , andhygiene in cities.
T Strict laws againstdumping waste in public areas .
1 Special officers appointed for clealness.
b) Zoning and Pollution Control
T Industries like tanneries, smelting units were located outside city limits to avoid
pollution.
1 Zoning rules helped separatgesidential, commercial, and industrial zoges ..
6. Legal Framework for Environmental Prote ction
a) Laws Against Environmental Crimes
1 Unauthorized tree-cutting, poaching, or damaging public grge
1 Punishments included fines, imprisonment, and restituti
b) Compensation for Environmental Damage
haustion were mandated.

paces weye inalized.

1 Those who caused ecological harm had tmmpens community .
7. Natural Resource Economics
a) Mining and Resource Extraction
T Mines werestate-controlled .
1 Extraction was allowed understrict gui
1 Safety, land rehabilitation, and preenti
b) Revenue from Nature, without Exploi
1 Forests, wildlife, water, and min i cstate revenue .
T However, overexploitation %

a) Famine and Drought Prep
1 Emphasis ongrayf stora cy reserves, andfamine relief .

Example ettions (with references):
Duties of Forest Superintendent.
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Panchamahabhutas

The concept ofPanchmahabhutas, or the Five Great Elements, is rooted in
Ayurveda, and yogic traditions. These five elements Earth (
(Tejas/Agni) , Air (Vayu) , andSpace (Akasha)? are considered the
matter and life.
In the context of environmental science , this concept offers & ected, and ecological
approach 01 OT1 AAOOOAT AET ¢ OE T A xI ol A AT A EOI
that all elements are interdependent and must remairffin dance foRecological harmony to exist.

jan philosophy,
er (Apas/Jala) , Fire
building blocks of all

1. Prithvi (Earth) z The Solid Element
Prithvi represents everything solid in natu
environmental science, this corresponds

rocks, minerals, and mountains. In
, and biodiversity on land .

impact this element. When we €
foundation of life system

2. Apas or Jala ( WElement
Water is the I|febloo ivipg/organisms. Apas @yerns rivers, oceans, lakes, rainfall, and even the

water withi ' environmental terms, this element relates tohydrology, aquatic

regulates climate
drinking water.
The modern world faces serious threats to this elementpollution of water bodies , overuse of
freshwat er, melting glaciers due to global warming , and groundwater depletion . Solutions lie in
promoting rainwater harvesting , wastewater treatment , reducing chemical use , and preserving
wetlands and watersheds .

rough the water cycle (evaporatlon condensation, and preC|p|tat|on) and prowdes

3. Tejas or Agni (Fire) z The Energy Element
Tejas, the element of fire or energy, is not just literal fire but also symbolic dfeat, light, metabolism,
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and transformation . In environmental science, this relates tosolar energy, climate regulation,
energy cycles, and combustion processes .
The Sun's enegy drives the entire climate system and supports photosynthesig the basis of life on
Earth. Internally, this element governs the metabolic processes of organisms. Externally, energy flow in
ecosystems determines food chains and productivity.
Human explotation of energy resources, especially fossil fuels, has caus@timate change, air
pollution , andglobal warming . This disturbs the Tejas element. The solution is to adoptean energy
sources such assolar, wind, hydro, and geothermal energy , and to useenergy moge, efficiently in
industries and homes. [\

4. Vayu (Air) z The Gaseous Element

atmospheric science .
Air is vital for respiration in animals and for photosynthesis in plants. It reg
pollination, and transports seeds, spores, and gases across ec
climate.

Today, air quality is under threat due toindustrial pollution
fuels, and deforestation . These lead to serious issues lika
change. Restoring this element requiresreducing emi ns, p
trees, andswitching to clean energy .

ehicle emissions , burning of fossil
in , smPQ, asthma, and climate
blic transport , planting

5. Akasha (Ether/Space) z The Subtle Elemen
Akasha is the most subtle and allencompassi
through which all matter exists and inte
sound propagation, ecological awareness,
environment.
While less tangible, Akasha holds im i ce. It is tloentainer of all the other four elements.
Without space, life cannot exis kasha is affected fyyace pollution (from satellites
and debris), light pollution , nois , andovercrowding in urban spaces.

Preserving Akasha meangycti ental mindfulness , reducing noise, protecting the night

sky, and minimizing clutter ical and digital realms. It also suggests thatvareness and
consciousness are egSential intgreating a balanced relationship with nature.

resentspace, sky, and the medium
mental science, this relates t@uter space,
ental or spiritual space  we hold in our

T Burnjng excess fossil fuels (Tejas) disturbs the climate.
1 Emitting pollutants into the air (Vayu) harms health and ecosystems.

T Overconsumption and lack of awarenessAkasha) disconnect us from nature.

The Panchmahabhutas remind us thasustainability is not just technological 2 it is also spiritual
and ethical . They encouragerespect for nature , moderation , reverence for life , and balance in
consumption .

OV BANRY BSVaBINGGEF a2y Ay | yOASY(
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Environmental conservation in ancient India was deeply embedded in the culture, religion,

philosophy, and daily life of its people. Unlike modern approaches that often treat nature as a
resource to be managed or exploitedancient Indian traditions viewed nature as sacred, and

conservation was an integral part of spiritual practice and social responsibility.

Here's a detailed explanation of environmental conservation in ancient India:

E 1. Philosophical Foundations
1.1 Cancept of "Vasudhaiva Kutumbakam"
This Sanskrit phrase means "The world is one family". It reflects a holistic worl

ere humans,

1.2 Doctrine of Panchmahabhutas
The belief that all matter is made up of five elements Earth (Prithvi),
Air (Vayu), and Space (Akasha) encouraged respect for the natural . Di y among
these elements was believed to cause environmental imbalancedadi
1.3 Ahimsa (Nonviolence)

Ahimsa, a core principle in Jainism, Buddhism, and Hinduis
living beings, which naturally led to the protection of animals, fore

ce towards all
ystems.

¢ 2. Sacredness of Nature
2.1 Scred Trees and Forests
Many trees were considered sacred, such as:
Peepal (Ficus religiosa)

Banyan (Ficus benghalensis)

Tulsi (Holy Basil)

Forests were seen as the abode of sage
were protected areas where cutting tr
biodiversity and maintained ecological b
2.2 Rivers as Goddesses
Rivers like the Ganga, Yamuna,

groves (locally called "Dev Van" or "Sarna
or as prohibited. These groves helped preserve

Mountains like Him

spiritual significan
and biodiversity, \

3. Ancient Te and En ir%mental Wisdom

3.1 Veda
The Rig ns praisingatural elements? Earth, Sky, Air, Water, Fire
The Atha des references to planting trees, protecting water bodies, and respecting

This ancient laWw book emphasized sustainable use of natural resources, discouraged pmdio of
rivers and air, and prescribed penalties for harming the environment.

3.3 Arthashastra by Kautilya (Chanakya)

This ancient treatise on governance laid down rules for:

Protection of forests and wildlife

Appointment of forest officers

Prohibition of indiscriminate tree cutting

Establishment of game sanctuaries
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3.4 Jataka Tales and Buddhist Texts
These stories promote compassion for animals and nature, often portraying the Buddha in animal
forms to teach lessons in kindness and respect for thenvironment.

4. Traditional Conservation Practices
4.1 Water Conservation
Ancient India developed advanced rainwater harvesting and irrigation systems like stepwells
(baolis), tanks, kunds, and canals.
Systems like the AhaPyne in Bihar and tank irrgation in South India were tainable and
community-managed.
4.2 Forest Conservation
Forests were classified into three types: sacred groves, protected forest
forests.
Unauthorized cutting or hunting was considered a crime.
4.3 Agriculture
Farming was done in alignment with nature, using organic manure an
Overexploitation of land was discouraged, and there was i Inable agricultural
practices.

5. Role of Communities and Traditions \
5.1 Community Forest Management

In many regions, forests were managed by lo
sustainable use while maintaining ecological bal
5.2 Festivals and Rituals
Many Indian festivals are based on seasondl a [ cycles:
Vana Mahotsava: Tree planting festival

Makar Sankranti and Pongal: Celebraifig ha
Rituals often reinforced conservation va amaqng t

6. Environmental Ethics )‘
Ancient Indian thought emphasi ma’ (duty)? which included a moral responsibility
towards nature. This ethicsbased a achjfocused on:
Balance, not exploitation
Harmony, not domin
Responsibility, no

hanking nature
people.

Conclusio

of life. Nature was not just a resource it was a divine presence, a
e holistic worldview promoted by ancient Indian texts and traditions is

spiritually aware environmental ethic for the future.

Assignment Questions
1. Explain the role, necessity, and scope of Environmental Science in the modern world.
Include examples of current environmental challenges and how environmental science helps in

solvi_ngther_r_].__ ) o o . . o o
2.( 1T x AT AO +AOOEI UAGO ! OOEAOERSDOA OAAEI AAO AT OF
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3. Discuss the Indian holistic concept of environment as reflected in the Vedas, Upanishads and
Puranas.
4 What lessons can modern society learn from environmental conservation practices in ancient
India?
5. Do you think ancient Indianenvironmental ethics are still relevant today? Why or why not?

UNIT 2

Environmental Pollution
Topic 1: Concept of Pollution and Types of Pollution
Environmental pollution refers to the introduction of harmful substances or conta
the natural environment, resulting in adverse effects on livi
natural resources. These contaminants, known as pollutants,
biological in nature and may originate from natural proce
the modern context, pollution is primarily caused by human agtivities

nts into
isms, e osystems, and
al, chemical,
activities. Hower, in
as industrialization,

Pollution dlsrupts the natural balance of ecosys nvirorental degradation. It
on Earth. The rapid growth of

,,,,,

J;:a.
Air pollution Water pollutlon Soul pollutlon

Pollution can be broadly classified into various types based on the medium it affects. The major
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types include air pollution, water pollution, soil pollution, noise pollution, biomedical waste
pollution, and electronic waste mllution. Each type of pollution has its own causes,
characteristics, and harmful effects, but all contribute to the deterioration of environmental
guality and human health.

Topic 2: Air Pollution and Its Harmful Effects

e%é “"f"'.{.'

fon?

3-'-.-

Air pollution refers to”the presafice of’harmful substances in the atmosphere that adversely

affect living organisms andthe enyvironment. These pollutants may include gases such as carbon
monoxide, sulf d| de; gen oxides, and particulate matter, as well as toxic substasc
released fro processes, vehicles, and burning of fossil fuels. Natural sources such as
d forgst fires also contribute to air pollution, but human activities are the

pollution can reduce life expectancy and increase mortality rates.
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weakening plants. In urban areas, it leads to [ 0g, Which reduces visibility and
creates hazardous living conditions. Overall,ai ion Roses a setis threat to both human
health and ecological balance.

Topic 3: Water Pollution and Its
Water pollution occurs when harmf
rivers, lakes, oceans, and g
aguatic life. These pol utant
containing pesticides fertilizes, and)plastic waste. Water pollution is a major environmental
issue, particularly in dev irg gountries where untreated waste is often discharged directly
into water bodie

o AN P

s are introduced into water bodies such as
the water urfgafor human use and harmful to

. . ey . v S
The Role of Industrial Wastewater in Water Pollution

= - "‘

The harmiul effects of water pollution are severe and fareaéhing. Contaminated water can
cause various waterborne diseases such as cholera, typhoid, and dysentery, posingjgnificant
threat to human health. It also affects aquatic ecosystems by reducing oxygen levels in water,
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leading to the death of fish and other organisms. Toxic chemicals can accumulate in the food
chain, affecting not only aquatic life but also humanwho consume contaminated fish.

In addition, water pollution disrupts the nat g of ecosystems and reduces the
availability of clean drinking water. It al ture, as polluted water used for

irrigation can damage crops and de@ [ ity Thus, water pollution has serious
implications for health, food security i

R = -

Soil pollution refers to the contamination of soil by harmful substances suchs chemicals,
pesticides, heavy metals, and waste materials. It is primarily caused by industrial activities,
improper disposal of solid waste, excessive use of chemical fertilizers and pesticides in
agriculture, and leakage of hazardous substances intbé ground. Soil pollution not only affects
the quality of land but also has a direct impact on food production and human health.

The harmful effects of soil pollution include a reduction in soil fertility, which leads to decreased
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agricultural productivity . Contaminants in the soil can be absorbed by plants and enter the food
chain, posing health risks to humans and animals. Toxic substances such as heavy metals car
accumulate in the body over time, leading to serious health issues.

Soil pollution also affets microorganisms that are essential for maintaining soil health and
nutrient cycles The loss of these microorganisms disrupts ecological balance and reduces the
OFT EI 60 AAEI EOU OI O0O0PPT OO PI AT O cCcOi xOE8 )1
contamination, further extending its impact. Therefore, soil pollution is a criticalagenvironmental
issue that requires immediate attention and sustainable management practices.

Topic 5: Noise Pollution and Its Harmful Effects :

ERESS N ) AT

Common sources < )
of noise poIIutlon
2 b A iy IR ST S
airplanes traffic &
% and airports Fﬁ? mass transit

o amplified o construction
E@g or piped-in @ & industrial

music activity
r"—la 7y| emergency % lawn & garden >
o0—0 i OO0 i

vehicles equipment

/77 Healthy Hearing

\/ U JTTIN  O\N L2 T i
w/f//_/ —— "; | Noise pollution refers to the presence of
TN S excessive  or unwanted sound in the
environment thg I?'tlvmes and causes discomfort or harm to living beings. It is

commonly ources such as traffic, industrial machinery, construction acties,
loudspeakeé ion. Unlike other forms of pollution, noise pollution does not leave
visible but its effécts are significant and often underestimated

Prol d € syre to high levels of noise can lead to hearing loss, stress, sleep disturbances,
and increased blood pressure. It can also affect mental health by causing anxiety, irritability, and
reduced coOncentration. In children, noise pdlition can impair learning and cognitive
development.

Noise pollution also affects wildlife, as many animals rely on sound for communication,
navigation, and survival. Excessive noise can disrupt these activities, leading to changes in
behavior and habitatloss. Thus, noise pollution is an important environmental issue that affects
both humans and ecosystems.
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Topic 6: Biomedical Waste Pollution and Its Harmful Effects

Biomedical waste pollution refers to the contamination caused by waste generated from
healthcare facilities such as hospitals, clinics, laboratories, and research centers. This waste
includes items such as used syringes, bandages, medicines, chemicals, and pathological waste
which may contain infectious agents and hazardous substances. lmper disposal and
management of biomedical waste can pose serious risks to human health and the environment.

&

The harmful effects of biomedica e primarily related to the spread of
infections and diseases. Exposufeyto ted wastean lead to the transmission of
diseases such as HIV, hepatitis, andi@thernfections. It also poses risks to healthcare workers,
waste handlers, and the genegal public.

Improper waste management can impact infe

7 /s
/o.@

A2

INFECTIOUS

WASTE

@; éf % ,_":_ \a-g_‘

Bl R T e L]

In addition, biomedical waste can contaminate soil and water if not properly treattand
disposed of. The burning of medical waste can release toxic gases into the atmosphere,
contributing to air pollution. Therefore, proper management and disposal of biomedical waste
are essential to prevent environmental contamination and protect pubé health.
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BIOHAZARD
//11EY7///

MEDICAL WASTE

R SAATVE | creathesafetysupply.com | 8667771360 # WLXOOX-12

efers to the environmental contamination caused by discarded electronic
devices stigh as computers, mobile phones, televisions, and other electroaguipment. With
rapid technglogical advancement and increasing consumer demand, the generation efvaste
has increased significantly in recent years.-#aste contains hazardous substances such as lead,
mercury, cadmium, and other toxic chemicals, which cahave serious environmental and health
impacts.

The harmful effects of ewaste pollution include soil and water contamination due to the
leaching of toxic substances from electronic waste. These substances can enter the food chain
and pose health risks tdhumans and animals. Informal recycling practices, such as burning
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electronic components, release harmful gases into the atmosphere, contributing to air pollution.
N 4.
@ﬁsf@ %"?ﬁ
& o, ¢
.aéib@ %::%%'
4“6&‘\‘) %j"'o':‘”’&,,
v & %

Polluting soil,
to the hazards of WEEE

A
metal uptake by
plants

%, &
2 N
S
® §
S
| 00
& Moving towards - §
=5 ;I technology w

5 Human health
Used EEE

E-waste also poses occupational hazards to
they are often exposed to toxic substances
management, recycling, and disposal o
impact and protect human health.

ed in4ts handling and recyclirag,
protection. Therefore, proper
to minimize its environmental

Topic 8: Control Measures of Environ ta

Sustainable
Conversion of
Renewable Sources
in to Energy

Use in
fransportation

CO, emission

[ R
‘ with fossil fisel
\ Thermochemical and

Blochemical process

18_\' product  Bio-oil/Biofuels

Socio-economic impact

Energy security
Energy access
Climate change mitigation
Environmental bealth improvement
Social and economic development

Functionalization of bio-char for:
+  Sustainable energy conversion and storage
n \

Bio-char

y ” 3 + Eavironmental (soll, water) remediatio
¢ *  Sustainable chemistry and engineering

Geothermal power + Synthesis of functional blomaterials

Hydropower

Electrical Energy

The control of environmental pollution requires a comprehensive and coordinated approach
involving individuals, industries, and governments. One of the most effective measures is the
reduction of pollutant emissions through the se of cleaner technologies and renewable energy
sources. Transitioning from fossil fuels to solar, wind, and hydroelectric energy can significantly
reduce air pollution and greenhouse gas emissions.Proper waste management practices,
including recycling, reuse, and safe disposal of hazardous waste, are essential for controlling
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pollution. Industries must adopt pollution control technologies such as filters, scrubbers, and
treatment plants to minimize the release of pollutants into the environment. Governmestplay a
crucial role by implementing environmental laws, setting standards, and monitoring compliance.

B (1) WIND

GEOTHERMAL 9
6.6% glotuisicuidty <1% gi

wwwwwwww 5 “ L
»

s of

RENEWABL

ENERGY 3

Public awareness and education are also important in motiNonmentally responsible
behavior. Individuals can contribute by reducing wast ing resources, and adopting

m rks are necessary to address
global environmental challenges effectively. Through thes& combined efforts, it is possible to

reduce pollution and protectthe environ

human health, ecosystems, a pment. Understanding the different types of
pollution and their harmful effeé€is,i
sustainable practices, i

w eng’policies, and raising awareness, it is possible to
control pollution and enstie a hedlthier

and more sustainable environmen

Unit 3

tal Problems
tion & Measurement of Meteorological Parameters in

Ancient India
dzOe 2y (G2 aSiS2NRt23& AYy ! yOASYld LYRAL

Global
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Ancient Cloud Classification:
T LYRALFY tlFyOKIFy3a o6FtYFylFOao OflaaiAUSR Of 2dz
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Observations:

T Lightning and thunder were seen as:

o Indicators of rainfall

o Signs of atmospheric instabili

1 zy RSNI b fAIKGYAYyT (G23aSGKSNI T KSFE@& NIAYTI

T 5/ANBOa2y YR AyUuSyaade I dzaSR (G2 SasaYlFdS ai

T ! yOAKAT 282 LKSNE FgSYLIWISR G2 SELXFAYY

T [AIKGYyAy3 a SyYySNHe 3ISYySNIXGSR FTNRY Of2dzR Ay
nohoaSNBlea2y 3 aSladaNBYSyld 2F whkAyTFIlff

Rainfall Importance:

T /2NB 2F LYRAILY OAQGAtAT a2y
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gven affected civilizations like thidarappan civilization , where reduced rainfall led to
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7. Contributions of Ancient Scholars
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Topic
MPL yiNRRdzOs 2y D
Definition:
Global Warming refers to they al) increase in the Eaduetods
the accumulation ajreefibouse G4#) the atmosphere.In simple words:

It is theheating of the Earthbecalgse gases trap heat like a blanket.
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Warming over past 30 years is much faster than long-term trend
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i 0 1:
1 Average global tempetare has i ed L. inCe preindustrial times
1 Even a small increase lead ive enviro | changes

2. Causes of Global Warming
A. Greenhouse Gas Emissigns
Major Greenhouse Gases:

e Impact

Fossil fuels,deforestation Largest contributor
Cattle, rice fields, landfils ¢uv @ OOOT 1 ¢
Fertilizers Long-lasting

Refrigerators, ACs Also destroy ozone
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Gas Source Impact
Nitrous Oxide Fluorinated

Gases
3%

7%

Methane \
10%

~

T~

Carbon
Dioxide
81%

Main Human Activities: A
f .dz2NyAy3 F2aaif FdzSf
f 58F2NBailloazy
f LYRZAGNRLFEATFa2y
T ' NBlFyATlLaz2y 9
! IANRXOdzZ G dzZNBE 6 YS K I fA0SaiG2010

3. Mechanism of Global Warming (H
Step-by-Step Process:

 {dzy SYAila a Al a2y

T 9FNIK |6 :

T 9 NIXY ANIBA - YAYTNI NBR N}IRAFa2y0
1 DNBSy : & GNY L) GKA&a KSI

T
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T aStey3d 2F Dfl OASNE
t2f I NJ AOS OF LA YStey3a NI LAREES
[ SIFRa G2 aSI fS@gSt Nmnas
9 {SI [S0St wAras
/ 2FadGlf OAaSa
Ct22RAYy3 | yR
T 9EGNBYS 2SI GK
I Stidgl @Sa

F4 NRal oadzYolAXZ bSg ,2NJ0
AaLX | OSYSyi
NJ

w X«

Cft22R4&
/| @0t 2y Sa
T [2a4 2F . A2RAQOSNBAGE
{LISOASE SEayOeazy
I oAGlI G RSa&aGNHzOa2Y

B. Human Impacts

Health Issues:
T 1SFG adNeg
f wSaLWRAI RR

a
asSa

w

1
a

Food Crisis:
T / NBLJ FI Af dzNB RdzS

Water Scarcity:
T wWSRdzOSR FNBaKgl {
Economic Loss:
¢ 5FYF3aS G2
T LYONBI asSR

79 wSRdzOSR O
T tSad -

i) UNHCR

X¥SNB KSIF@Aft& RSLISYR 2y Y2yazzy Ibp 3t

trialization

f NB@2fdze2y I alGlNby3a LRAYI

SR O2dzyiNASa KAAG2NAROFfte& O2y G NROdzi SR
JAy3a O2dzyiNAS& y2¢ AYONBlFIaAy3d SYraairzya

Who is résponsible? Who should act more?

7. International Efforts to Control Global Warming
Major Agreements:

T ! YAGSR blta2z2ya [/ tAYFGS
T vyez2d2 tNRG202f¢

f tFENRA ! ANBSYSyli

Paris Agreement Goal:
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T [AYAG obB¥RYIHG2
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8. Solutions to Global Warming

A. Individual Level:

f '&aS Lzt AO (NI yYyaLRNI
9 wSRdz0S LX I aa O
T {II @S St SOGNROAGR

B. Government Level: 1
T tN2Y23G3S NBySglotS SySN
T 9YyPANRYYSyilt tlga
T /I Nb2y Gl E

C.Global Level:
T LYGSNYyloa2yltf O22LISN) a2
T /tEAYILGS Uyl yoOS

9. Critical Analysis (Important for BBA/B.Com)
Economic Perspective:
T ¢NFRS 60SGs6SSyY
M NE g i K
HMOYOBANRYYSY

Business Impact: A
T /7 2YLI yASa akKa
M®{D 09y JANR

T waasS 27FY
MEDNBESY U
HA | ND 2

ed Answer (10 Marker)

. Explain Global Warming.

SNJ { 4§ NUzO G dzNB Y

f 5S8UyAaz2y

f /1dzaS& o0DI D&z KdzYty | Oa@AaSau
f aSOKIYyAAY

T 90S0OGa OSY@ANRBYYSYllt b KdzYl yo
T {2ftde2ya

T / 2y OfdzaArzy
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12. Conclusion

Global warming is one of the biggest global environmental problems, affecting:
T /tEAYLOS

902y2Ye

| dzYly & dzNIA DI f

LYYSRAIFIGS | Oe2y A& NBIddANBR FGY

LYRA@ARdzZ €

bl a2yl f

Df 20l t t S@St a

=A =4 =4 -4 4 =4

Topic 3: Acid Rain
Introduction to Acid Raid
Acid rain is one of the most significant global environmental problems r
mdustrralrzatron and increased atmospherrc pollutron It refers to any form
acid and nitric
acrd Under natural conditions, rainwater is slightly acidic du¢o the presenc on dioxide in the
= AAEA8 (T xAOAO]
, vehicles, and power
ng acrds These acids then
monly known as acid rain.
Europe and North America
entury due to its widespread
red a transboundary environmental
vel long distances through the

fall back to the Eartl® surface through preC|p|tat|on I
The phenomenon of acid rain was first observed i
during the 19th century, but it gained global att
environmental and economic impacts. Today,

atmosphere and cause damage in another r
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Acid Rain Pathway

Formation of Acid Rain:
The formation of acid rain is a complex chefn at'occurs in the atmosphere. When fossil fuels
plants, and automobiles, they release sulfur

into the atmosphere and undergo a series of

chemical reactions. Sulfur dioxide reaGtSiwi ptform sulfur trioxide, which further reacts with
water vapor to produce sulfuric gcid. Si ittogen oxides react with water to form nitric acid.
These acids mix with cloud droplets an ally fall to the ground in the form of acid rain.

This process can occur in deposition and dry deposition. Wet deposition refers to acidic

substances falling with rain, snow, or fog, whereas dry deposition involves acidic
particles and gases urfaces without precitation. When these dry pollutants come into
contact with moistu orm acids and cause damage. The ability of these pollutants to

Causes of A
The primary ca
production. Thermal power plants that use coal are major contributors, as coal contains high amounts of
sulfur. Industrial prog€sses suchas metal smelting and oil refining also release significant quantities of
sulfur dioxide and nitrogen oxides into the atmosphere. In addition, vehicular emissions from cars,
trucks, and buses contribute to the release of nitrogen oxides, especially in urbareas with heavy

traffic.

Another important cause is deforestation, which indirectly contributes to acid rain by reducing the
number of trees that can absorb carbon dioxide and other pollutants. Natural sources such as volcanic
eruptions, forest fires, and lightning also release sulfur and nitrogen compounds into the atmosphere,

but their contribution is relatively small compared to human activities. Therefore, acid rain is largely
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considered a manmade environmental problem linked to industrial development and energy
consumption patterns.

Effects of Acid Rain on Environment:

The impact of acid rain on the environment is both widespread and severe. One of the most visible
effects is on forests and vegetation. Acid rain damages leaves, reduces photosynt)emd weakens

trees, making them more susceptible to diseases, pests, and extreme weather conditions. Over time, this
leads to the decline and death of forests, particularly in regions with high levels of polluti
Soil quality is also adversely affect& by acid rain. The acids leach essential nutrients gtich as calcium,

degradation of soil quality has direct implications for agriculture, as it reduce
food security.
Aquatic ecosystems are particularly vulnerable to acid rain. When acidi

amphibians, and other organisms are highly sensitive to changes i
acidity can lead to their death or reproductive failure. In many regionsa@i
disappeara/nce of fish populations and the disruption of entire aguatic ec

// %’ ’

I

Effects on Human and Infrastructure:

Acid rain also has significant effects on human life, both directly and indirectly. Although acid naitself

is not usually harmful to human skin, the pollutants that cause,isuch as sulfur dioxide and nitrogen
oxidesca can lead to respiratory problems, including asthma, bronchitis, and other lung diseases. These
pollutants contribute to the formation of fine particulate matter in the air, which poses serious health
risks.

In addition, acid rain causes considerable damage to buildings, monuments, and infrastructure. It reacts
with materials such as limestone, marble, and metals, leading to corrosioncudeterioration. A well-
known example is the damage caused to tHeaj Mahal, where acid rain has led to the yellowing and
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erosion of its white marble structure. Similarly, historical monuments, bridges, and buildings in
industrial regions around the world are gradually being degraded due to prolonged exposure to acid
rain.

Global Nature of Acid Rain
One of the most important characteristics of acid rain
one country can travel hundreds or even thousa
before being deposited in another region. For
may result in acid rain inneighboring countries,
makes acid rain a global problem that re

control and mitigation.

Prevention and Control of Acid Rain
The control of acid rain primarijydinvolve
This can be achieved through the“yse of
energy sources like solar, ind er.

the emission of sulfur dioxide and nitrogen oxides.
fuels, such as natural gas, and the adoption of renewable
chnologies sm@s scrubbers in industrial chimneys can

emissions.
Governments pla

damaged &
energy consu

Conclusion

Acid rain is a serious environmental problem that highlights the negative consequences of wmntrolled
industrialization and pollution. It affects not only natural ecosystems but also human health, agriculture,
and cultural heritage. The problem is complex and global in nature, requiring coordinated efforts at local,
national, and international levels. While significant progress has been made in reducing emissions in
some parts of the world, acid rain continues to pose a threat, particularly in developing countries.
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Therefore, sustainable development practices and environmental awareness are essahto mitigate its
impact and protect the planet for future generations.

Topic 4: Greenhouse Effect
Introduction to Greenhouse Effect
The greenhouse effect is a natural atmospheric process that plays a crucial role in maintaining
OEA %A OOE § Gat adekdl difhltledd KBeOlArefers to the phenomenon byawhich certain
CAOAO ET OEA %AOOEGO AOI T OPEAOA OO AO £C
space. These gases, known as greenhouse gases, act like the glass wal e@Ehladigsving
sunlight to enter but restricting the outward flow of heat. Without the

s s A N = <z N s A ~

WAOOEGO AOAOACA OAI PAOAOOOA x1 QI A RAHOOAT A

However, in recent times, human activities have intensified this nat
is known as the enhanced greenhouse effect. This enhan i
emission ofgreenhouse gases such as carbon dioxide, methan

rily due to the excessive
ide, and

chlorofluorocarbons. As the concentration of these ga increases in the atmosphere, more heat
EO OOAPPAARh OAOOI OET ¢ EI OAKOAI OEOkdiel C
as‘g!gpal warming.

The Greenhouse Effect

F
F

Some solar radiation
is reflected by the Some of the infrared radiation
4 Earth and the passes through the atmosphere.
‘ I atmosphere. Some is absorbed and re-emitted
) in all directions by greenhouse
‘ gas molecules.The effect of this
is to warm the Earth’s surface
i _ and the lower atmosphere.
Most radiation is absofbed
by the Earth’s surface S8 - Infrared radiation
and warms it = A y is emitted by the

use Effect

The me 3 the greenhouse effect involves a series of energy exchanges between the
Earth and%ts, atmosphere. When solar radiation reaches the Earth, a portion of it is reflected
backintosPAAAh xEEI A OEA OAOO EO AAOTI OAARAA AU OEA
heated surface then emits energy in the form of infrared radiation. Greenhouse gases present in
the atmosphere absorb this infrared radiation and reemit it in all directionss, including back

Ol xAOAO OEA %AOOEGO OOOZLZAAA8 4EEO DPOI AAOO A~
thereby increasing the overall temperature of the planet.

In a balanced natural system, the amount of incoming solar energy is equal to the aitgy heat
energy, maintaining thermal equilibrium. However, due to increased humamduced emissions,
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this balance is disturbed, leading to a higher retention of heat. This imbalance is the fundamental
reason behind the rise in global temperatures and theccurrence of climate change.

The Greenhouse Effect

Energy from the sun warms Earth
Some escapes

back into space

Some.is held by
greenhouse gases
in the atmosphere

Earth is about 60°F.
Without the atmosphere it would be 0°F.

Greenhouse Gases and Their Sources

of fossil fuels such as coal, oi
OEA %AOOEBS O A
particularly from livestoc

production. Nitro

, as well as through deforestation, which reduces
01 AAOT OA AAOAT1T AEI @EA
tion, as well as fom landfills and natural gas

rom the use of chemical fertilizers and industrial

in smaller concentrations. The combined effect of these gases leads to a

s s oA N = z

OEAI ET AOAAOA ET OEA %AOOEG6O OAI PAOAC

Effects of Enhanced Greenhouse Effect

The enhanced greenhouse effect has fagaching consequences for the environment and human
society. One of the most significant outcomes is global warming, which leads to the melting of
glaciers and polar ice caps. This, in turn, contributes to rising séavels, posing a threat to
coastal regions and island nations. Changes in temperature also disrupt weather patterns,
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leading to more frequent and intense extreme events such as heatwaves, floods, droughts, and
cyclones.

The impact on ecosystems is equallsevere, as many species are unable to adapt quickly to
changing climatic conditions, resulting in loss of biodiversity. Agricultural systems are also
affected, as variations in temperature and rainfall patterns influence crop productivity. In
addition, the warming of oceans leads to coral bleaching and affects marine life, thereby
disrupting the balance of aquatic ecosystems.

Importance and Need for Control

While the natural greenhouse effect is essential for life, its enhancem
has become a major environmental concern. Controlling this effect r

efficiency, and sustainable landise practices. Transitioning from foSsi
energy sources such as solar, wind, and hydroelectric powgigean Si
emissions. Afforestation and reforestation efforts can help abse - arbon dioxide from
the atmosphere, thereby restoring ecological balances

encouraging countries to reduce their emissi
awareness and individual responsibility
enhanced greenhouse effect.

Conclusion

T £ O

Topic 5: Ozone Layer Depletion

Intro e Layer :

EO A OEET 1 AUAO T &£ TUITTA CAO 11 AAOA
AOAh APDPOT @EIi AGAT U pmn O vuvm EEITTAOGAC
relatively thin, it plays a crucial role in protecting life on Earth by absorbing the majoritpf the
00160 EAOI £01I O1I OOAOGEI 1T AO j56Qq OAAEAOQEI T8 7E
exposed to intense UV radiation, which can cause severe damage to living organisms, including
skin cancer in humans, cataracts, and harm to plants and maeitife.

Ozone is a molecule composed of three oxygen atoms, and it is continuously formed and broken
down in the atmosphere through natural processes involving solar radiation. This dynamic
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balance ensures that the ozone layer remains stable under natur@nditions. However, human
activities have disrupted this balance, leading to the depletion of the ozone layer in certain
regions, particularly over the polar areas.

Causes of Ozone Layer Depletion

The primary cause of ozone layer depletion is the release of certain mamade chemicals known

as ozonedepleting substances. These include chlorofluorocarbons (CFCs), halons carbon
tetrachloride, and methyl chloroform, which were widely used in refrigeraton, nditioning,
aerosol sprays, and fire extinguishers. When these substances are releas atmosphere,

chlorine atom can destroy thousads of ozone molecules,
destructive even in small quantities.

Ozone Hole Phenomenon

raised global concern and highlighted
the urgent need for action to protect r. Similar, though less severe, depletion has

also been observed in the A

as serious implications for both the envinment and human
e to ultraviolet radiation can lead to a rise in skin cancer cases,

ffect forest ecosystems. Marine life is particularly vulnerable, as ultraviolet
radiation C arm phytoplankton, which form the base of the aquati®bd chain. Disruptions in
phytoplankton populations can have cascading effects on marine ecosystems and global food
security.

Furthermore, ozone depletion can influence atmospheric circulation and climate patterns,
thereby contributing indirectly to broader environmental changes. Although ozone depletion
and global warming are distinct phenomena, they are interconnected through complex
atmospheric processes.
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Prevention and Global Efforts

Recognizing the seriousness of ozone depletion, the international conumity has taken

significant steps to address the problem. The most notable effort is the Montreal Protocol, which
aims to phase out the production and consumption of ozordepleting substances. This
agreement is considered one of the most successful envimmental treaties, as it has led to a
substantial reduction in the use of harmful chemicals and has contributed to the gradual
recovery of the ozone layer.

Countries around the world have adopted alternative technologies and su ces)that are less
harmful to the ozone layer. Public awareness campaigns and regulator haveyalso

ozone layer.

Conclusion
iITATO 1T £ OEA
S a serious environmental

| efforts such as the Montreal
effectively address

ent to envitbonmentally responsible practices is
layer and the protection of life on Earth.

challenge with wide-ranging consequences.
Protocol demonstrate that coordinated intern
environmental problems. Sustained co
necessary to ensure the continued recQuer

\o¢
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UNIT 4

Introduction to Environmental Education
Topic 1: Environmen tal Education in Ancient India :
Environmental education in ancient India was deeply embedded in the cultural, spiritual, and social
AAAOEA 1T £ OI AEAOGUR 111T¢c AAE OA OEA OAOI OAT OGEOI I
ancient India livedin close harmony with nature and considered the environment not merely as a
resource to be exploited, but as a sacred entity deserving respect and protection. This gerspective was

reflected in their daily practices, religious beliefs, and philosophical sehings. Natural&lements such as

integrated into all i nowlédge about seasons, rainfall, soil fertility, and agricultural
practices was generations. Communities understood the importance of conserving
forests, prot rces, ad maintaining ecological balance. Sacred groves, for example, were
preserved ere protected due to religious beliefs, thereby contributing to

biodiversi ion. Similarly, rivers such as the Ganga were revered, which indirécensured

balance, making it highly relevant even in the modern context.

Topic 2: Environmental Concepts in Vedas, Upanishads, and Puranas :

The environmental philosophy of ancient India finds its roots in sacred texts such as the Vedas,
Upanishads, and Branas, which contain profound insights into the relationship between humans and

nature. These texts emphasize the idea that all elements of nature are interconnected and form a unified
xEi 1 A8 4EA AT 1TAAPO 1T £ O0AT AE --Adarkh AvEt& Gik,Gin énd T O OE A
space forms the foundation of environmental understanding in these scriptures. These elements are
considered essential for life and must be preserved in balance to ensure the we#ing of all living
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beings.

The Vedas, particlarly the Rigveda, contain numerous hymns that glori
wind, rain, and rivers. These hymns not only reflect reverence for nat
importance of maintaining harmony with it. The Upanishads further deve
unity of all life forms and the interconnectedness of the universe
06 AOOAEAEOA +0001 AAEAI ho xEEA
living beings with respectand compa\ssion.

[gFies and teachings that reinforce environmental values. They
natural balance and the importance of protecting forests,
pllectively promote an ethical and spiritual approach to

The Puranas, on the ot
often depict the consequen
animals, and wate i

environmental cg aging humans to act as custodians rather than exploiters of nature.
Topic 3: En on in the Gurukul System:
The Gurukul syste ion ancient India played a significant role in imparting environmental

is system, students lived with their teachers, or gurus, in natural
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atping experiences. Students were
sonal charges, and engage in activities such as

y |@arned the importance of sustainable
forms of life. The daily routine of

students often involved tasks such as collecti i ing water, and maintaining cleanliness,

taught to observe natural phenomena, understan
agriculture, water conservation, and forest mana:

rience rather than theoreticalstruction. This
OOOAA OEAO AT OGEOTTI1 Al OAI
is system developed a strong sense of environmental

The Gurukul system emphasized learning
AoPAOEAT OEAI A®DPOI A
and lifestyle. As a result, individug

2d as a process of developing awareness, knowledge, attitudes,
adress environmental challenges and promote sustainable
individuals with the understanding required to make informed decisions

about envifo
enviro t.
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The scope of environmental education is broad and encompasses various aspects of the natural and
human environment. It includes the study of ecosystems, biodiversity, natural resources, pollution,
climate change, and conservation practice#t. also addresses social, economic, and political dimensions of
environmental issues, recognizing that environmental problems are closely linked to human activities
and development patterns.

SUSTAINABILITY
REDUCE REUSE
/) =

‘ L &

Use less, Use items more
buy less than once

RECYCLE REGROW
@
a -

Properly recycle Plant gardens
and sort waste and trees

Y

ed and responsible citizens

sustainable lifestyles.In the context of incr egradation, environmental education
plays a crucial role in promoting environm [ servation of resources, and sustainable
development.

Topic 5: Need for Public Aware
Public awareness is aritical com
be addressed effectively
climate change, deforestati
achieved if people

mental protection, as environmental problems cannot
ticipation of society. The growing challenges of pollution,
depletion require collegé action, which can only be

ues and their consequences.
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The need for public awareness arises from the fact that many emiisenmental problems are caused by
human activities such as excessive consumption, improp&raste disposalyand unsustainable resource
use. Without awareness, individuals may continu@'to engage injpractiCes that harm the environment.
Environmental education helps in informing peopl&abe ese es and motivates them to adopt
environmentally friendly behaviors.

vrrraa. LI
-
m———

S

Public awareness campaigns, media, educational institutions, and government initiatives play an
important role in spreading environmental knowledge. Awareness not only leads to behavioral change
but also encourages public participatiorin environmental decision-making and policy implementation.
Thus, creating awareness is essential for achieving lorfigrm environmental sustainability.

Topic 6: Multidisciplinary Approach to Environmental Education
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Environmental education is inherentlymultidisciplinary in nature, as environmental problems are
complex and cannot be understood or solved through a single discipline. It involves the integration of
knowledge from various fields such as science, economics, sociology, geography, politicalregeand
technology. This multidisciplinary approach enables a comprehensive understanding of environmental
issues and their interconnections.

-

Life sciences Physical sciences
Zoology, Botany, Physiology, Physics, Chemistry, Geology, Statistics,
Biochemistry, Microbiclogy, Atmospheric science,Oceanography,
Biotechnology, etc. Basic and Geography, etc. A
applied studies /
. Civil engineering,
ft\:ﬂ:::sm::lcﬁ, Environmental Hydraulics,
science, etc. Modelling Studies Technology| Nanotechnology,
! Information technology, etc.
Management
and awareness
Economics, Palitical science, History
Sociology, Law,Education, Management,
Mass communication, Philosophy and Ethics
For example, addressing climate change requires scientific k Ztmospheric processes,
economic undersanding of resource use and cos itical i into polieyaking, and social

and resource depletion involve

By adopting a multidisciplinary approach, environmental education encourages critical thinking,
problem-solving, and decisioamaking skills. It helps individuals understand the broader implications of
environmental issues and develop integrated dations that are both effective and sustainable.

Topic 7: Need for Environmental Education
The need for environmental education has become increasingly urgent in the modern world due to rapid
industrialization, urbanization, and population growth. These évelopments have led to significant

45,Anurag Nagar, Behind PressComplex, Indore (M.P.) Ph.: 4262100



Fenaissanc€@

college of commerce & management

B.Com/BBA/BAJMC | Year Subject: - Environmental Science
environmental problems such as pollution, climate change, loss of biodiversity, and depletion of natural
resources. Without proper education and awareness, these problems are likely to worsen, posing serious
threats to human survival and ecological balance.

Environmental education is necessary to develop a sense of responsibility and accountability among
individuals towards the environment. It helps people understand the importance of conserving natural
resources and maitiaining ecological balance. It also promotes sustainable practices and encourages
individuals to adopt environmentally friendly lifestyles.

pr achieving sustainable development, as it equips
individuals with the knowlgdge an éd to address environmental challenges effectively. It
plays a key role in shapin i nd behaviors that support environmental conservation and

sustainable living.

d Sustainable Development :
bility to meet present needs without compromising the ability of future
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environment. Sustainable development involves the efficient use of reso
conservation of biodiversity, ard promotion of renewable energy ces.

In the modern co
ion of practices that minimize environmental impact while ensuring
quity. By promoting sustainable development, societies can address current

pproaches, it emphasizes the importance of living in harmony with nature. By creating
gepting multidisciplinary approaches, and promoting sustainable development,
educaion empowers individuals and societies to address environmental challenges

awareness,
environmenta
effectively.

UNIT 5: National & International Environmental Organizations

Part 1. National Environmental Organizations (India)
1).Ministry of Environment, Forest and Climate Change (MOEFCC):
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Ministry of Environment,

Forest and Climate Change
(MoEFCC)

implementation of environmental and forestry policies in India. Btablished,to
environmental protection and sustainable development, the ministry plays a‘ce
formulating laws, regulations, and programs aimed at conserving natdral resource
addressing environmental challenges such as pollution, oliate chahgeyand biodiversity loss.

The MOEFCC is rgsponsible for ifnplementing key environmental legislations in India, including
Agt, Farest Conservation Act, and Wildlife Protection Act. It also
pro ams suchs Project Tiger, Project Elephant, and various afforestation
estoring ,ecological balance. In addition, the ministry represents India in

The Central Pollution Control Board (CPCB) is a statutory organization established under the
Water (Prevention and Control of Pollution) Act, 1974. It functions under the MOEFCC and is
responsible for monitoring, controlling, and preventing pollution in India. The CPCB plays a vital
role in maintaining environmental quality by setting standards for air, water, and noise pollution
and ensuring their implementation across the country.

One of the key functions of the CPCB is to monitor environmental parameters such as air quality
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and water quality through a network of monitoring stations. It provides technical guidance to
State Pollution Control Boards and coordinates their activities. The CPCB also conducts research
and promotes the development of pollution control technologies. In recent years, it Bdeen
actively involved in addressing critical issues such as urban air pollution, industrial waste
management, and river pollution. Through its regulatory and advisory functions, the CPCB
contributes significantly to protecting public health and the enwionment.

Upn .
;‘5"*:“/’\-/4 .
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The National Green Tribunal established in 2010 to handle

cases related to environment

alized judicial body

The NGT hast arcases involving issues such as pollution, deforestation,
biodiversity ironmental damage. It operates on the principles of sustainable
developm ignary principle, and the polluter pays principle. One of the unique

ility to provide speedy justice, as it is mandated to dispose cfesa
me. By holding industries and individuals accountable for

iance with environmental regulations.

4). Animal If are Board of India (AWBI):
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under the Prevention
e f animals and
Is are treated with

The Animal Welfare Board of India (AWBI) is an advisory body establis
of Cruelty to Animals Act, 1960. Its primary objective is to
prevent cruelty against them. The boal works towards ensuri

comassmn and dignity and that their rlghts are protegted.

shelters, and promotes au 3S abourt animal rigé. It also advises the government on

policies related to 2 and monitors the implementation of laws aimed at preventing

animal cruelty. \ g i

entertainme W, and other dtvities, ensuring that ethical standards are maintained. By
) reatment of animals, the AWBI contributes to the broader goal of

associated traditional knowledge, ensuring that benefits arising from their use are shared fairly
and equitably.

45,Anurag Nagar, Behind PressComplex, Indore (M.P.) Ph.: 4262100



Fenaissanc@

college of commerce & management

B.Com/BBA/BAIJMC | Year

Subject: - Environmental Science

communities to promote

important role in implementing internati
OEAO )idlofieakesaurcds are us . Through its efforts, the NBA contributes to
preserving the rich biodiversity of thé c

Part 2: Internation nvironmental Organizations:
1). United Nations Environment P rogr

The United Nations Environment Programme (UNEP) is the leading global authority on environmental issue
within the United Nations system. Established in 1972, UNEP is responsible for coordinating international
efforts to address enviranental challenges and promote sustainable development. It plays a crucial role in

assessing global environmental conditions, developing policies, and supporting countries in implementing
environmental programs.
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