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Global Environmental Problems

UNIT 3 e Observation and measurement of meteorological parameters in
ancient India like wind, clouds, lightning, thunder, rain, agricultural
e meteorology. Global Warming
e Acid rain
e Greenhouse Effects
e Ozone layer depletion \
Introduction to Environmental Educatio
UNIT 4

e Environmental education in- Ancient India
e Environment concepts in Vedas, Up Puranas.

e Environmental Educatio

f Sustainability and sustainable development

UN

al & International Environmental Organizations

ational Environmental Organizations
e Ministry of Environment, Forest and climate change (MOEFCC)
e Central Pollution Control board (CPCB)
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e National Biodiversity Authority (NBA)
International Environmental Organizations

e United Nations Environmental Programme (UNEP)

e Intergovernmental Panel on Climate Change (IPCC)
e International Union for Conservation of Nature (IUCN
e World Wildlife Fund (WWF)

e United Nations Educational Scientific and N\Cu Orgahization
(UNESCO)
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ENVIRONMENTAL SCIENC

INTRODUCTION

Environmental science is a comprehensive 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 biodiversity), chemistry
(to analyze pollutants and chemical processes in nature), physics (to understand e
climate systems), geology (to explore Earth's physical structure and processes), ang Seiences (to

examine human behavior, policy, and economics related to environmental ironmental
science investigates how natural systems—Ilike the atmosphere, oceans, fofests, and ction
and how they are affected by human activities such as industrialization, de on, and
urban development. Key areas of study include climate change, a ater pollution, waste

management, natural resource conservation, sustainability, and environm
scientists aim to develop practical solutions to these issues thro ogy, education,
and policy-making. Ultimately, the goal of environmental science is t&pro sustainable balance
between human needs and the health of the planet, ensuging a safeNand stable environment for
present and future generations. UK

Air
Pollution
Environmental . TakKing
Laws L Achion
meKing Ll Global Resources
- Environmental
water Science
Quality Plennin q
Sustainability
Humen- - .
Population Connechions
SUeS 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 in 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 environme
4. Conservation of Biodiversity:
It plays a key role in protecting wildlife and plant species by understa habitats
and threats, and guiding conservation efforts.
5. Formulating Policies and Regulations:
The data and knowledge from environmental science help goyver

organizations create environmental laws and policies to pr: stems and human
health.

6. Improving Public Health:
By studying pollution and toxic substances, environmentahscienc ps reduce health

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

It provides crucial data on climat
greenhouse gas emissions and

velop strategies to reduce
ate conditions.

humans—that influence
understand these4 i

n complex ways. Environmental science helps us
ing us to predict how changes (natural or human-made) will

ian Health
nmental 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 and quality of life.
4. To Promote Sustainable Use of Resources
Earth’s natural resources like water, minerals, forests, and fossil fuels are finite. Environmental
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 threats, and
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 management plans. 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. Environment
understand the causes and effects of climate change and provides strategi
(reducing emissions) and adaptation (adjusting to climate impacts).

8. To Monitor Environmental Quality and Trends

Ongoing monitoring of environmental parameters (air and water qu
populations) is essential to detect changes early and take correcti mental
science develops these monitoring tools and techniques.

9. To Foster Environmental Awareness and Education
Educating the public about environmental issues is vital f;
and encouraging community participation in conservation effor
the foundation for such education.

10. To Drive Innovation and Sustainable Developme
Environmental science inspires and supports f green technologies and
sustainable practices in industry, agriculturefand anning that reduce environmental

cience helps
for mitigation

esponsible behaviors
ental science forms

Environmental science is a highly in isciplinary field that studies the environment and its

complex interactions, incorpgrating cofeeptStand methods from natural sciences, social
sciences, and applied sciences. i s the following areas:

h 4

1. Ecology

rganisms and their environment.
od chains, biodiversity, and ecological balance.

e Addressing water pollution, water scarcity, and watershed management.
4. Soil Science

e Study of soil formation, classification, and mapping.

e Role of soil in agriculture, forestry, and ecosystem health.

e Soil pollution and conservation techniques.
5. Geology and Earth Sciences

e Study of earth’s physical structure and processes.
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e Natural hazards like earthquakes, volcanoes, and landslides.
e Mining, land use, and impact on the environment.
6. Environmental Chemistry
e Analysis of chemical pollutants in air, water, and soil.
e Studying the chemical reactions in the environment.
e Developing methods for pollution control and waste treatment.
7. Environmental Toxicology
e Study of toxic substances and their effects on living organisms.
o Impact assessment of pesticides, heavy metals, and industrial chemicals
e Risk assessment and management.
8. Environmental Microbiology
e Study of microorganisms in the environment.
e Role in nutrient cycling, biodegradation, and pollution contr
e Usein bioremediation and wastewater treatment.
9. Environmental Engineering
o Application of engineering principles to solve enviro
e Designing pollution control systems, waste treatment
technologies.
o Sustainable infrastructure and urban planning.
10. Natural Resource Management
o Sustainable management of resources like forests, minerals, and fisheries.
o Strategies for resource conservationyan
e Balancing economic developmen
11. Environmental Policy and Law

o Study of solid, hazardous, and electronic waste.
e Recycling, treatment, and disposal technologies.
e 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 Press Complex, Indore (M.P.) Ph.: 4262100



o

Fenaissanc@

college of commerce & management

B.Com/BBA/BAIJMC | Year Subject: - Environmental Science
sciences, and 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 scientific 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, da
are not just metaphors but divine beings that requir
o For example, the hymn Prithvi Sukta (Earth hymn) in eda tyeats Earth as
Mother, with a personality.
2. Respect / Non-harm toward living beings and plants
There are hymns/prayers invoking protection for idding harm. “Do not

, sky, storm . These

o

ot Injure Earth’s vitals.
s her children.

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

y Upanishads
The Upanish ild on Vedic foundations, adding more philosophical / metaphysical dimensions.
Without focusin e elements explicitly, here are environmental / nature-related concepts:
1. Un All Beings (Animate & Inanimate)
o/ In Prashna Upanishad: notion that all beings, whether alive in our sense or not
(plants, rivers, etc.), come from the same Purusha (supreme being). The “sixteen
parts” include inanimate entities.
o Chandogya Upanishad: rivers flowing from different directions merge in the sea;
all beings come from “Sat” (existence) and ultimately are united. In this, even a
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 The idea “Tat Tvam Asi” in Chandogya and other Upanishads: the self (Atman) is
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 intim
with universal being, harming them is karmically significant.

ly connected

than in later texts, the root philosophy supports this.)
5. Stewardship & Restraint
o Because all beings are one, restraint in consumption, an@ action arisesjfnaturally.

resources.

Puranas
The Puranas have many stories illustrating environme
here are detailed points:
1. Sacred Groves and Forests
o Puranas mention sacred

(“Devabh@omi”, “Devara Kaadu” etc.), areas left
untouched as embodi i

ti mmunities guard them, preserving

biodiversity.
2. Personification of Earth as G i Devi)
o In the Bhagavata Purana, isfpersonified (Bhoomi Devi), who appeals against

lanting (vrikshadan) is considered more valuable than

» «

(“phumi-dan”, “go-dan”).

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
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 them
is 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 Rama, Sita, Lakshmana spend 14 years in forests (“vanavaas”). The forest (Aranya)
isn’t portrayed simply as hardship, but a space of transformation, duty, encounter
with sages, challenges, self-discipline.
2. Respect for Trees, Animals, Forests
o Rama doesn’t simply trample nature. He respects forest dwellers, animals,
riverbanks, hermitages of sages. The forest is treated as sacred.
3. Symbolism of Nature Reflecting Moral States
o The presence of Thataka, whose evil has turned forest to de
the forest symbolizes greed, warping of nature by wrong
up signifies moral decay.
4. Medicinal Plants / Herbs
o When Lakshmana is wounded, Hanuman is asked

Highlights knowledge and value of forests/pl
5. Refuge and Comfort in Nature
o Nature shelters Sita when exiled, and at ti ace. Forests are not hostile,

6. Interconnectedness of Life & Landsca

o Descriptions of flora and fauna es, rivers, mountains are given with
attention. The environmen ' i interacts with the characters
physically & emotionally.

The Mahabharata has many episodes that ill
Excluding the five elements, the point
1. Khandava Forest Bur “daha)

rning down the Khandava forest so that Agni may
ows conflict between personal gains / divine duty vs
habitat. Animals killed, sages displaced. Brings up themes
ental harm.

nts, Trees, Animals

ta speaks of planting trees, preserving forests, caring for animals.

dest

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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Though Gita doesn’t narrate stories in nature as vividly as epics or Puranas, its philosophy offers strong
principles that imply environmental ethics. Key points:
1. Seeing God in All Beings
o “He who sees Me in all beings, and all beings in Me...” (BG 6:30 or similar) means
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 Gita 3:10: “In the beginning, the Creator made mankind ... said: ‘By&ajna you will
prosper; sacrifices (yajnas) sustain nature, which in turn sustaip§ humans.”” This
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 Iflessly,
considering welfare of all beings, one is less likely t
4. Balanced Vision / Samadrishti (Seeing Equally All Beings)

o Gita prescribes equanimity: being the same i in, toward all beings,
free of hatred of all creatures. This supports nonvi d nature
5. Wisdom Leading to Compassion
o Knowing that the Divine presence pervade lants and animals, leads
to compassion. Gita’s emphasis on ads to ethical behaviour

6. Duty (Dharma) includes Nature
o Human duty is not only t
environment is part of
action has moral weight.
Pushpam, Phalam,
offering. (BG 9:26) Sugg
exploitation.

sponsibility. Inaction or destructive
g leaf, flower, fruit or water (Patram,
en' with devotion is acceptable sacrificial
use of natural gifts rather than extravagant

While its is statecraft, it contains rich and practical insights into
t, natural resource conservation, and sustainable development —

planation of environmental science principles as reflected in the
thematically:

1. ForestManagement (Vana Vyavastha)
a) Protected’Forests (Abhaya Aranya)

o Forests were classified and certain areas were declared protected or reserved.

o Hunting, logging, or trespassing in these forests was punishable by law.

e These areas were used for preserving biodiversity, medicinal plants, and wildlife.
b) Forest Administration

e “Vana-Adhyaksha” (Superintendent of Forests) was appointed.

e 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
o Forest produce was to be used judiciously.
o Overexploitation or unauthorized extraction invited strict penalties.
« Wildlife sanctuaries were recognized for ecological importance.

VN
2. Wildlife Protection
a) Animal Sanctuaries (Mriga-Vatika)
o Certain areas were designated for wildlife protection.
e Poaching or harming animals, especially elephants, deer, birds, etc, a gerious
offense.
b) Elephant Preservation
o Elephants were considered state property and essential for wag a ort.
o Separate officers, called Gajadhyaksha (Superinte ants), managed their
protection and breeding.
e Killing or harming elephants was a severe crim
c) Punishments for Animal Cruelty

o Kautilya prescribed fines and puni ents ng or harming animals
unnecessarily.
e Animal welfare was integrated into lﬁga

lc S.

3. Water Resource Management
a) Irrigation Systems (Setu Adhy,

e The “Superintendent of WaterFWorks” managed:

ces (rivers, tanks, wells) was prohibited.
on those who threw waste or dead bodies into water.

Md Use
ing Practices

b) Agricultural Officers (Sitadhyaksha)

o Oversaw farming activities, seed quality, land fertility.

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

e Overgrazing or over-cultivation was discouraged.

e Use of land had to be according to its capability and sustainability.
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5. Urban Environmental Management
a) Cleanliness and Sanitation
e Guidelines for drainage, waste disposal, and hygiene in cities.
o Strict laws against dumping waste in public areas.
e Special officers appointed for cleanliness.
b) Zoning and Pollution Control
e Industries like tanneries, smelting units were located outside city limits to avoid

pollution.
e Zoning rules helped separate residential, commercial, and industriﬁsx
6. Legal Framework for Environmental Protection

a) Laws Against Environmental Crimes
e Unauthorized tree-cutting, poaching, or damaging public green spaces were criminalized.
e Mines were state-controlled.

o Punishments included fines, imprisonment, and restit
b) Compensation for Environmental Damage

e Those who caused ecological harm had to compens

o Extraction was allowed under strict guitelines.

o Safety, land rehabilitation, and prev t1 ce'exhaustion were mandated.
b) Revenue from Nature, without Exp

o Forests, wildlife, water, and mine state revenue.

e However, over-exploitation i or'long-term sustainability.

community.

7. Natural Resource Economics
a) Mining and Resource Extraction

o Emphasis on grai pficy reserves, and famine relief.
e Officers monitore eath patterns, crop yields, and flood risk.
b) Adaptation M
o State-sp and food distribution ensured climate resilience

Example ys (with references):
- Duties of Forest Superintendent.

4 - Construction and maintenance of irrigation systems.

Prithwvi
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Panchamahabhutas

The concept of Panchmahabhutas, or the Five Great Elements, is rooted i in‘agci ian philosophy,
Ayurveda, and yogic traditions. These five elements — Earth er (Apas/Jala), Fire
(Tejas/Agni), Air (Vayu), and Space (Akasha) — are considered the fu uilding blocks of all
matter and life.

In the context of environmental science, this concept offers a h i nected, and ecological
approach to understanding the natural world and hu ity's r
that all elements are interdependent and must remain ifi balance for\ecological harmony to exist.

1. Prithvi (Earth) - The Solid Element
Prithvi represents everything solid in nagu rocks, minerals, and mountains. In
nce, and biodiversity on land.

This element forms the foundation of terrestr . Soil provides nutrients for plants, which in

microorganisms and is crucial for agric
However, human activities such(as de
impact this element. When we ex
foundation of life system

t considering long-term impacts, we destroy the very
ices like organic farming, afforestation, soil conservation,

2. Apas or Jala (W.

e LW Element
Water is the lifebloo ivi rganisms. Apas governs rivers, oceans, lakes, rainfall, and even the

water withi nvironmental terms, this element relates to hydrology, aquatic
ecosyste rce management
Water is esse piological processes. It supports aquatic ecosystems, enables plant growth

regulates climate
drinking water.
The modern world faces serious threats to this element: pollution of water bodies, overuse of
freshwater, 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.

ough the water cycle (evaporation, condensation, and precipitation), and provides

3. Tejas or Agni (Fire) - The Energy Element
Tejas, the element of fire or energy, is not just literal fire but also symbolic of heat, light, metabolism,
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and transformation. In environmental science, this relates to solar energy, climate regulation,
energy cycles, and combustion processes.

The Sun's energy drives the entire climate system and supports photosynthesis — 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 exploitation of energy resources, especially fossil fuels, has caused climate change, air
pollution, and global warming. This disturbs the Tejas element. The solution is to adopt clean energy
sources such as solar, wind, hydro, and geothermal energy, and to use energy morg,efficiently in
industries and homes. [ .

4. Vayu (Air) - The Gaseous Element

pollination, and transports seeds, spores, and gases across ecosys
climate.

Today, air quality is under threat due to industrial pollutio
fuels, and deforestation. These lead to serious issues like a
change. Restoring this element requires reducing emissions, p
trees, and switching to clean energy.

ublic transport, planting

4

5. Akasha (Ether/Space) - The Subtle Elemen
Akasha is the most subtle and all-encompassing el . esents space, sky, and the medium
through which all matter exists and int . irohmental science, this relates to outer space,
sound propagation, ecological awareness, even the mental or spiritual space we hold in our

environment.

While less tangible, Akasha holds imm [t is the container of all the other four elements
Without space, life cannot exist. asha is affected by space pollution (from satellites
and debris), light pollution, noisépollutién, and overcrowding in urban spaces.

Preserving Akasha means i ironmental mindfulness, reducing noise, protecting the night
sky, and minimizing clugte ical and digital realms. It also suggests that awareness and
consciousness are %A eating a balanced relationship with nature

Burning excess fossil fuels (Tejas) disturbs the climate.

o Emitting pollutants into the air (Vayu) harms health and ecosystems.

e Overconsumption and lack of awareness (Akasha) disconnect us from nature.
The Panchmahabhutas remind us that sustainability is not just technological — it is also spiritual
and ethical. They encourage respect for nature, moderation, reverence for life, and balance in
consumption.

Environmental Conservation in Ancient India
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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 exploited, ancient 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:

#2 1. Philosophical Foundations

1.1 Concept of "Vasudhaiva Kutumbakam"
This Sanskrit phrase means "The world is one family". It reflects a holistic worldvi
animals, plants, and natural elements are seen as part of a single interconnecte
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 natura] w@rld. Di among
these elements was believed to cause environmental imbalance and di
1.3 Ahimsa (Non-violence)
Ahimsa, a core principle in Jainism, Buddhism, and Hinduism, nce towards all
living beings, which naturally led to the protection of animals, fores

where humans,

2. Sacredness of Nature
2.1 Sacred 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 sages and 'god s (locally called "Dev Van" or "Sarna")
were protected areas where cutting treés,or s prohibited. These groves helped preserve
biodiversity and maintained ecological ba
2.2 Rivers as Goddesses
Rivers like the Ganga, Yamuna, Sa

biodegradable materials, a i tances.
2.3 Mountains and Animals in igi

Mountains like Hima as sacred. Animals like cow, elephant, snake, and tiger had
spiritual significan vered and protected, contributing to conservation of livestock
and biodiversity[

»\
3. Ancient Tex d Env ox ental Wisdom
3.1 Veda
The Rig s praising natural elements — Earth, Sky, Air, Water, Fire
The Ath des references to planting trees, protecting water bodies, and respecting
nature

This ancient law book emphasized sustainable use of natural resources, discouraged pollution 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 the environment.

F 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 Ahar-Pyne in Bihar and tank irrigation in South India were inable and
community-managed.
4.2 Forest Conservation
Forests were classified into three types: sacred groves, protected forests fi publig-use
forests.

Unauthorized cutting or hunting was considered a crime.
4.3 Agriculture

Farming was done in alignment with nature, using organic manure and cr
Overexploitation of land was discouraged, and there was e
practices.

H 5. Role of Communities and Traditions \
5.1 Community Forest Management
In many regions, forests were managed by loca i un customary laws, ensuring

sustainable use while maintaining ecological balan
5.2 Festivals and Rituals

Many Indian festivals are based on seasonal
Vana Mahotsava: Tree planting festival
Makar Sankranti and Pongal: Celebrati
Rituals often reinforced conservation valu

® 6. Environmental Ethics
Ancient Indian thought e
towards nature. This ethic
Balance, not exploitation
Harmony, not domin

Responsibility, H(Wsu

hasiz a ,duty) — which included a moral responsibility
ed apppéach foCused on:

spiritual of life. Nature was not just a resource — it was a divine presence, a
mothe e holistic worldview promoted by ancient Indian texts and traditions is
increasin oday, as modern society grapples with climate change, pollution, and
ecological deg

By revisiting the
spiritually awaré 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
solving them.

2. How does Kautilya’s Arthashastra reflect environmental awareness?
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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 Indian environmental 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 substanges or contam ts into
the natural environment, resulting in adverse effects on livingforgamisms,

- ¥ F g ‘_A .l “ < b = o
o ; 7 3 54- = : ~ 3
L/ hermal pollution = *‘f = -

Radioactive pcllution

—

o g e <~

Light pollution

. = —] r &! -‘ e
a,{i‘% - - — -
tion

Tan & e
Soil pollution

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 pollution. Each type of pollution has its own causes,
characteristics, and harmful effects, but all contribute to the deterioration of environmental
quality and human health.

Topic 2: Air Pollution and Its Harmful Effects:

S § oIS

Air pollution refers to the pres dCe of harmful substances in the atmosphere that adversely

affect living organjsms and the envirgnment. These pollutants may include gases such as carbon
monoxide, sulfur dioxide; gen’ oxides, and particulate matter, as well as toxic substances
processes, vehicles, and burning of fossil fuels. Natural sources such as
b fires also contribute to air pollution, but human activities are the

and even entér the bloodstream, causing cardiovascular problems. Long-term exposure to air
pollution can reduce life expectancy and increase mortality rates.
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a such as acid rain, global
cing photosynthesis and

g, which reduces visibility and
es a serious threat to both human
health and ecological balance.

Topic 3: Water Pollution and Its
Water pollution occurs when harmfu

rivers, lakes, oceans, and gro i he water unsafe for human use and harmful to
aquatic life. These pollutants \1 Wi industrial effluents, sewage, agricultural runoff
containing pesticides ertiliz ? andiplastic waste. Water pollution is a major environmental

issue, particularly in deve
into water bodie
i R

ing éountries where untreated waste is often discharged directly

The Role of Industrial Wastewater in Water Pollution

The harmful effects of water pollution are severe and far-reaching. Contaminated water can
cause various waterborne diseases such as cholera, typhoid, and dysentery, posing a significant
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 humans who consume contaminated fish.

g of ecosystems and reduces the
re, as polluted water used for

Soil pbllutl refers to the contamination of soil by harmful substances such as 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 into the 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 can
accumulate in the body over time, leading to serious health issues.

Soil pollution also affects microorganisms that are essential for maintaining soil health and
nutrient cycles. The loss of these microorganisms disrupts ecological balance and reduces the
soil’s ability to support plant growth. In addition, polluted soil can lead to groundwater
contamination, further extending its impact. Therefore, soil pollution is a critical gnvironmental
issue that requires immediate attention and sustainable management practice

Topic 5: Noise Pollution and Its Harmful Effects:

SIS "y xavE
Common sources
of n0|se pollution

2 "W \\ iy LI A WM
%‘ airplanes G\ r—a traffic &
and airports ﬁ mass transit

o amplified o construction
Eaa or piped-in \ %> & industrial
r’“ o

music activity

3

emergency ,\,* lawn & garden

O—O0! vehicles equipment
(%)) Healthy Hearing

" Noise pollution refers to the presence of
R\ excessive or unwanted sound in the

reduced comCentration. In children, noise pollution 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 habitat loss. 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. Improper disposal and
management of biomedical waste can pose serious risks to human health and the environment.

INFECTIOUS

WASTE

@; éf % 3 ""_ \‘aég':

Bl R T e L]

The harmful effects of biomedical
infections and diseases. Exposure®te contaminated waste can lead to the transmission of
diseases such as HIV, hepatitis, and o
waste handlers, and the generalpublic.

Improper waste management can impact infe

In addition, biomedical waste can contaminate soil and water if not properly treated and
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 public health.

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



Fenaissanc@

college of commerce & management

B.Com/BBA/BAIJMC | Year Subject: - Environmental Science

BIOHAZARD

//11EY7///

MEDICAL WASTE

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

rapid technglogical advancement and increasing consumer demand, the generation of e-waste
has increased significantly in recent years. E-waste contains hazardous substances such as lead,
mercury, cadmium, and other toxic chemicals, which can have serious environmental and health
impacts.

The harmful effects of e-waste 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 to humans 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.
@ﬁsﬁ%@ %'::'p’
& o, ¢
aéib@ %:c%:«,
&Y ""5’( %, %,
& &b @ G
P& “
Polluting soil, water and air due

to the hazards of WEEE

A
metal uptake by
plants

(] S
Moving towards $ $
=3 ;I technology &

Human health

Used EEE

E-waste also poses occupational hazards to wogkers\ in its’handling and recycling, as
they are often exposed to toxic substances wit ateprotection. Therefore, proper
management, recycling, and disposal of e 140 minimize its environmental

impact and protect human health.

Topic 8: Control Measures of Environ ta ution:

Sustainable

Conversion of ! : = S0 emlecken Vseln
Renewable Sources e g : transportation
Z - with fossil fisel
in to Energy AT
\ Thermochemical and

Blochemical process {

lB_\' 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
*  Eavironmental (soil, water) remediation
*  Sustainable chemistry and engineering

Bio-char

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 use 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. Governments play a
crucial role by implementing environmental laws, setting standards, and monitoring compliance.

GEOTHERMAL 9

<1% globaldecticty 4 ‘
generation (2021)

Y P s
é}f 4/,%

3.7% glotal electricity v so
actnay Five Major Types of S| A N i et

i RENEWABLE

ENERGY 3

1AL
g
P Ay

Final Conclusion

Environmental pollution is a major g
human health, ecosystems, a ent. Understanding the different types of

pollution and their harmful efi
sustainable practices, i olicies, and raising awareness, it is possible to
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C ven without
modern instruments.

contain detailed weather knowledge.

In the words of
Prasann Kore

Retired scientist at India Meteorological Department (Imd)
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:The present information traces the historical background since 3000 B.C.E. (Before Common Era) of the
Indian philosophy which provides clear evidence that a deep knowledge of atmospheric processes
existed even in those times mentioned in Upanishads, Varahamihira's classical work (500B.C.E.),
Kalidasa’s’ Meghdoot' in 500A.D. (Anno domini) and Kautilya's Arthashastra in 300 A.D. Ultimately it
was understood that rains come from the sun (Adityat Jayate Vrishti). Firm scientific foundation was
established in 17th century after the invention of the thermometer and the barometer and the
formulation of laws governing the behavior of atmospheric gases. It was in 1636 that Halley, a British
scientist, published his treatise on the Indian summer monsoon, which he attributed t

nowcasting, cyclone monitoring, safe aviation services,
management, defense, shipping, transport, etc.
Weather Observations in Indian History
a) Early Indian History

The beginnings of meteorology in India times. Early philosophical writings of
the 3000 Before Common Era (B.C.E), i s, contain serious discussion about the

B.C.E, provides clear evid ge of atmospheric processes existed even in those
times. It was understood t i nr the sun (Adityat Jayate Vrishti) and that good rainfall in

his treatise on the Indian summer monsoon, which he attributed to a seasonal reversal of winds due to
the differential heating of the Asian land mass and the Indian Ocean. 2India is fortunate to have some
of the oldest meteorological observatories of the world. The British East India Company established
several such stations, for example, those at Calcutta (now Kolkata) in 1785 and Madras (now Chennai)
in 1796 for studying the weather and climate of India. In the first half of the 19th century, several
observatories began functioning in India under the provincial governments

c) Building of Advanced Weather Observing Network
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From a modest beginning in on 15th January 1875, India Meteorological Department (IMD) a principal
government agency has progressively expanded its infrastructure for meteorological observations,
communications, forecasting and weather services and it has achieved a parallel scientific growth. IMD
has always used contemporary technology. In the telegraph age, it made extensive use of weather
telegrams for collecting observational data and sending warnings. Later IMD became the first
organization in India to have a message switching computer for supporting its global data exchange.
One of the first few electronic computers introduced in the country was provided to IMD for scientific
applications in meteorology. India was the first developing country in the world to hayéi

2. Observation of Wind (Vayu)

Key Observations:
e Wind direction and speed were carefully studied.
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e Seasonal winds (monsoon) were identified as:
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o South-West Monsoon (rainy)
o Dry hot winds (like Loo)

ind is a/ot, dry summer wind affecting North India, indicating extreme heat and drought

Arrival of monsoon
o Drought conditions
e Helped farmers decide:
o Sowing time
o lrrigation needs
2. Observation of Clouds (Megha)

Ancient Cloud Classification:
e Indian Panchangs (almanacs) classified clouds based on:
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1. Shape
2. Colors
3. Height

Examples:
e Neelam /Varunam clouds - heavy rain

e Kaalam / Pushkaram - light showers

Scientific Insight:

e Similar to modern cloud classification (cumulus, stratus, etc.)

Prediction Rules:

e Streaky clouds = rain in 1-2 days

e Dark winter clouds = delayed rainfall
e Accuracy was surprisingly high (~63% correlation in studies).

3. Lightning (Vidyut) & Thunder (Garjana)
Observations:
e Lightning and thunder were seen as:

o Indicators of rainfall

o Signs of atmospheric instabiljt

er + lightning together = heavy rainfall likely
e Difection and intensity - used to estimate storm strength
e Ancient philosophers attempted to explain:
e Lightning as energy generated from cloud interactions (early scientific thinking)
4. Observation & Measurement of Rainfall

Rainfall Importance:

e Core of Indian civilization
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e Directly linked to:
o Food production
o Economy
o Taxation
o Measurement Techniques:
e Early rain gauges were used (mentioned in historical records)
e Rainfall recorded for:
o Agriculture planning
o Revenue systems (Arthashastra)

e Forecasting Methods:
e Basedon:
o Wind direction
o Cloud patterns
o Astronomical positions
e  Agricultural Meteorology in Ancient India

e Strong Link: Weather ¢> Agriculture
e Farmers relied heavily on:

o Seasonal cycles

o Rainfall predictions

Ancient undesStanding:

affected civilizations like the Harappan civilization, where reduced rainfall led to

e Crop selection
Harvest timing
Irrigation planning

7. Contributions of Ancient Scholars
Varahamihira (6th Century)

Book: Brihat Samhita
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e Explained:
o Rain cycles
o Cloud formation
o Wind behavior

o Used both:

e QObservation

e Mathematical calculations

8. Key Features (Exam Summary)
e Characteristics:

e Based on long-term observation

e Linked with astronomy & agriculture
e Focused on monsoon prediction

e Limitations:

e No advanced instruments

e  Mixed with astrology

e Strength:

e Practical and locally accurate

e Sustainable knowledge system

Topic

1. Introduction to Global Warmin

Definition:

Subject: - Environmental Science

<: b;\obal War’\ing

in the Earth’s average surface temperature due to
) in the atmosphere.In simple words:
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Warming over past 30 years is much faster than long-term trend

1901-2024

1994-2024

&

ce pre-industrial times
changes

Change in temperature (°F/decade) NOAA Climate.gc

-1 0 1

e Average global temperature has inc
e Even asmall increase leads to mas

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

Gas e Impact

CO; (Carbon Di Fossil fuels, deforestation Largest contributor

CH, (Methahe) Cattle, rice fields, landfills 25x stronger than CO,
N,O (Nitro de Fertilizers Long-lasting
Refrigerators, ACs Also destroy ozone
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Gas Source Impact
Nitrous Oxide Fluorinated

Gases
3%

Carbon
Dioxide
81%

7%

Methane \
10%

Main Human Activities:

e Burning fossil fuels (coal, petrol, diesel)
e Deforestation

e Industrialization

e Urbanization & transport

e Agriculture (methane from livestock)

3. Mechanism of Global Warming (Ho Works)
Step-by-Step Process:

e Sun emits solar radiation
e Earth absorbs heat
e  Earth re-emits heat (i
e Greenhouse

e Tempera in
This is call e En eenhouse Effect
’.;'i” So’l' Outgoing Radiation
-3 by Clouds
Wom Surisce  Emission by
;?v;

i

Effects of Global Warming
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o Melting of Glaciers
Polar ice caps melting rapidly
Leads to sea level rise
e Sea Level Rise
Coastal cities at risk (Mumbai, New York)
Flooding and displacement
o Extreme Weather
Heatwaves
Floods
Cyclones
e Loss of Biodiversity
Species extinction
Habitat destruction

B. Human Impacts
Health Issues:
e Heat strokes

e Respiratory diseases

Food Crisis:
e Crop failure due to irregular rainfall

Water Scarcity:
o Reduced freshwater availability

Economic Loss:
e Damage to infrastructure

e Increased disaster costs

Impact on Agriculture (Very Im
Irregular monsoo

i) UNHCR

Who is responsible? Who should act more?
7. International Efforts to Control Global Warming
Major Agreements:

e United Nations Climate Framework

e Kyoto Protocol
e Paris Agreement

Paris Agreement Goal:
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e Limit warming to below 2°C
e Preferably 1.5°C

8. Solutions to Global Warming

A. Individual Level:

e Use public transport
e Reduce plastic
e Save electricity

B. Government Level:
e Promote renewable energy
e Environmental laws
e Carbon tax

C. Global Level:
e International cooperation

e Climate finance

9. Critical Analysis (Important for BBA/B.Com)
Economic Perspective:
e Trade-off between:
1. Growth
2. Environment

Business Impact:
e Companies shifting to:
1. ESG (Environmental, Social\Gevernance)
e Rise of:
1. Green finance

ed Answer (10 Marker)
oh: Explain Global Warming.

e Answer Structure:

e Definition

e Causes (GHGs, human activities)

e Mechanism

e Effects (environmental + human)

e Solutions

e Conclusion

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



Fenaissanc@

college of commerce & management

B.Com/BBA/BAIJMC | Year Subject: - Environmental Science
12. Conclusion

Global warming is one of the biggest global environmental problems, affecting:
e C(Climate

e Economy

e Human survival

e Immediate action is required at:
e Individual

e National

e Global levels

Topic 3: Acid Rain
Introduction to Acid Raid
Acid rain is one of the most significant global environmental problems res
industrialization and increased atmospheric pollution. It refers to any form o i such as

rain, snow, sleet, or fog, that contains unusually high levels of acids, furic acid and nitric
acid. Under natural conditions, rainwater is slightly acidic due to the pre on dioxide in the
atmosphere, forming weak carbonic acid. However, when pollu

nitrogen oxides (NOy) are released into the atmosphere from indd , vehicles, and power
plants, they react with water vapor, oxygen, and other che g acids. These acids then

fall back to the Earth’s surface through precipitation, le
The phenomenon of acid rain was first observed in ind
during the 19th century, but it gained global atte i
environmental and economic impacts. Today, acid rain is considered a transboundary environmental

problem, meaning that pollutants emitted i e travel long distances through the
atmosphere and cause damage in another reg

ing'to whatis comimonly known as acid rain.
i ions\efEurope and North America
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Acid Rain Pathway

Formation of Acid Rain:
The formation of acid rain is a complex che occurs in the atmosphere. When fossil fuels

dioxide and nitrogen oxides into the ai into the atmosphere and undergo a series of
chemical reactions. Sulfur dioxide reac form sulfur trioxide, which further reacts with
water vapor to produce sulfuric atid. Si Woaitrogen oxides react with water to form nitric acid.
These acids mix with cloud drople® fall to the ground in the form of acid rain.

This process can occurin t s: Wiet deposition and dry deposition. Wet deposition refers to acidic

out precipitation. When these dry pollutants come into
contact with mois g form acids and cause damage. The ability of these pollutants to

travel long distances

Causes of A¢
The primary f
production. Ther power plants that use coal are major contributors, as coal contains high amounts of
sulfur. Industrial prog€sses such as 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 urban areas 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 man-made 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 photosynthesis, and 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 pollutio
Soil quality is also adversely affected by acid rain. The acids leach essential nutrients su
magnesium, and potassium from the soil, reducing its fertility. At the same time, toxic

as calcium,
Is li

food security.
Aquatic ecosystems are particularly vulnerable to acid rain. When acidic ivers, and

ight increases in
acidity can lead to their death or reproductive failure. In many regions, a d to the

disappearance of fish populations and the disruption of entire a§uatic ecos
Tce

4

Effects on Human and Infrastructure:

Acid rain also has sighificant effects on human life, both directly and indirectly. Although acid rain itself
is not usually harmful to human skin, the pollutants that cause it, such 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 corrosion and deterioration. A well-
known example is the damage caused to the Taj 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

Global Nature of Acid Rain
One of the most important characteristics of acid rain isi ary nature. Pollutants released in
one country can travel hundreds or even thousand gh atmospheric circulation
before being deposited in another region. For ex m industrial areas in one country
may result in acid rain in neighboring countries, ional environmental conflicts. This
makes acid rain a global problem that requifégjinternationalicooperation and collective action for its
control and mitigation.

Prevention and Control of Acid Rain
The control of acid rain primarilgi
This can be achieved through the u
energy sources like solar i
remove sulfur dioxide
emissions.
Governments play
standards for indu
address the
damaged €co
energy consump

ner fliels, such as natural gas, and the adoption of renewable
hnologies such as scrubbers in industrial chimneys can

Conclusion

Acid rain is a serious environmental problem that highlights the negative consequences of uncontrolled
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 essential to 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
the Earth’s temperature at a level suitable for life. It refers to the phenomenon by ghich certain
gases in the Earth’s atmosphere trap heat from the sun and prevent it from escaping hack into

chlorofluorocarbons. As the concentration of these gase

is trapped, resulting in a gradual rise in the Earth’s temp

as global warming.
NCTTT

The Greenhouse Effect

Some solar radiation
is reflected by the Some of the infrared radiation
2 Earth and the passes through the atmosphere.
‘ 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
™ and the lower atmosphere.

Most radiation is absofbed
by the Earth’s surface =88

4 Infrared radiation
and warms it.

is emitted by the
Earth’s surface.

The me he greenhouse effect involves a series of energy exchanges between the
mosphere. When solar radiation reaches the Earth, a portion of it is reflected
back into spdce, while the rest is absorbed by the Earth’s surface, causing it to warm up. The
heated surface then emits energy in the form of infrared radiation. Greenhouse gases present in
the atmosphere absorb this infrared radiation and re-emit it in all directions, including back
towards the Earth’s surface. This process effectively traps heat within the lower atmosphere,
thereby increasing the overall temperature of the planet.

In a balanced natural system, the amount of incoming solar energy is equal to the outgoing heat
energy, maintaining thermal equilibrium. However, due to increased human-induced 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 the occurrence 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

ible for this éffect include carbon dioxide, methane,

ide is mainly produced through the burning
well as through deforestation, which reduces
the Earth’s capacity to absorb c axidé. Methane is released from agricultural activities,
particularly from hvestoc iC cult1 ation, as well as from landfills and natural gas

production. Nitro i i om the use of chemical fertilizers and industrial

The primary greenhouse gases respo

Effects of Enhanced Greenhouse Effect

The enhanced greenhouse effect has far-reaching 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 sea levels, 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 equally severe, 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 enhancement

emissions. Afforestation and reforestatlon efforts can help absork
the atmosphere, thereby restoring ecological balance.

International agreements such as the Paris Ag
encouraging countries to reduce their emissio
awareness and individual responsibility

enhanced greenhouse effect.

o limit global temperature rise by
ainable practices. Public
mitigating the impact of the

Conclusion

relatively thin, it plays a crucial role in protecting life on Earth by absorbing the majority of the
sun’s harmful ultraviolet (UV) radiation. Without this protective layer, the Earth would be
exposed to intense UV radiation, which can cause severe damage to living organisms, including
skin cancer in humans, cataracts, and harm to plants and marine life.

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 natural conditions. 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 man-made chemicals known
as ozone-depleting substances. These include chlorofluorocarbons (CFCs), halons, carbon
tetrachloride, and methyl chloroform, which were widely used in refrigeration, aif conditioning,

oxygen molecules and thereby reducing the concentration of ozone i
chlorine atom can destroy thousands of ozone molecules, m
destructive even in small quantities.

Ozone Hole Phenomenon

the urgent need for action to protect t
also been observed in the Arcti i

s serious implications for both the environment and human
to ultraviolet radiation can lead to a rise in skin cancer cases,

ffect forest ecosystems. Marine life is particularly vulnerable, as ultraviolet
radiation ¢ rm phytoplankton, which form the base of the aquatic food 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 community 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 ozone-depleting substances. This
agreement is considered one of the most successful environmental 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 subst s thag are less
harmful to the ozone layer. Public awareness campaigns and regulatory
played a key role in reducing the use of ozone-depleting products. Contifiued monit
international cooperation are essential to ensure the long-term recoyerfand protectio
ozone layer.

f the

Conclusion
The ozone layer is a vital component of the Earth’s atmo ects life from harmful
ultraviolet radiation. Its depletion due to human agtiviti a serious environmental

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

ever, global\efforts such as the Montreal

ien caw effectively address

mentally responsible practices is

er and the protection of life on Earth.
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UNIT 4

Introduction to Environmental Education
Topic 1: Environmental Education in Ancient India:
Environmental education in ancient India was deeply embedded in the cultural, spiritual, and social
fabric of society, long before the term “environmental education” was formally recognized. The people of
ancient India lived in 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 pergpective was
reflected in their daily practices, religious beliefs, and philosophical teachings. Natural glements such as
air, water, fire, earth, and space were worshipped as divine forces, forming the basi holisti
environmental consciousness.

n in ancient India was not taught as a separate subject but was

ge about seasons, rainfall, soil fertility, and agricultural
enerations. Communities understood the importance of conserving
forests, prote , rces, and maintaining ecological balance. Sacred groves, for example, were
preserved aree gres ere protected due to religious beliefs, thereby contributing to
biodivezsi ion. Similarly, rivers such as the Ganga were revered, which indirectly ensured

The concept of environmentalkeduca

balance, makifg'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 Puranas, 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
whole. The concept of “Panch Mahabhutas,” or the five great elements—earth, water, fire, air, and
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 well-being of all living

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



Fenaissanc€@

college of commerce & management

B.Com/BBA/BAIJMC | Year Subject: - Environmental Science

beings.

importance of maintaining harmony with it. The Upanishads further develo
unity of all life forms and the interconnectedness of the universe.
“Vasudhaiva Kutumbakam,” which means “the world is one family,” s
living beings with respect and compaision.

humans must treat all

n in ancient India played a significant role in imparting environmental
s system, students lived with their teachers, or gurus, in natural
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pg experiences. Students were
1 changes, and’engage in activities such as
agriculture, water conservation, and forest manage learined the importance of sustainable
living by practicing simplicity, self-discipline s of life. The daily routine of
students often involved tasks such as collec i ing water, and maintaining cleanliness,

The Gurukul system emphasized learning ence rather than theoretical instruction. This
experiential approach ensured that environ al values were deeply ingrained in students’ behavior

ddress environmental challenges and promote sustainable
individuals with the understanding required to make informed decisions

about enviro
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 practices. It 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
M =
A -
= A\
Use less, Use items more
buy less than once
RECYCLE REGROW
@
a -
Properly recycle Plant gardens \
and sort waste and trees

'4

ed and responsible citizens

development.

Topic 5: Need for Public Aware

climate change, deforestatio depletion require collective action, which can only be
achieved if people es and their consequences.
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human activities such as excessive consumption, impr@per waste diSpo and unsustainable resource
use. Without awareness, individuals may continue 6 engdge in practices’that harm the environment.
Environmental education helps in informing peppletabe e isSues and motivates them to adopt
environmentally friendly behaviors.

p-— L]
‘0_‘_ .1

The need for public awareness arises from the fact that many % mental problems are caused by

-m-e ¥
‘!--I!' bty
d N >

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 participation in environmental decision-making and policy implementation.
Thus, creating awareness is essential for achieving long-term environmental sustainability.

Topic 6: Multidisciplinary Approach to Environmental Education:
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Environmental education is inherently multidisciplinary 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, political science, and
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,Microbiology, Atmospheric science,Oceanography,
Biotechnology, etc. Basic and Geography, etc. o~
applied studies /
Mathematics i Civil engineering,
Computer , 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 scie pmospheric processes,
economic understanding of resource use and costs, insighits into/policy-making, and social
awareness of human behavior. Similarly, issues su ion apd resource depletion involve
scientific, technological, and social dimensiongghat idered together.

By adopting a multidisciplinary approach, environmental education encourages critical thinking,
problem-solving, and decision-making skills. It helps individuals understand the broader implications of
environmental issues and develop integrated solutions 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 developments have led to significant
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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 maintaining ecological balance. It also promotes sustainable practices and encourages
individuals to adopt environmentally friendly lifestyles.

achieving sustainable development, as it equips
individuals with the knowlé¢dge an d to address environmental challenges effectively. It
plays a key role in shaping atti iors that support environmental conservation and
sustainable living.

nd Sustainable Development:
ility to meet present needs without compromising the ability of future
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environment. Sustainable development involves the efficient use of resour
conservation of biodiversity, and promotion of renewable energy s es.

In the modern con ha$ become a guiding principle for governments, businesses, and

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

awareness,
environmen
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)

The Ministry of Environment, Forest and Climate Change (MOEFCC) is the prim
governmental authority responsible for planning, promoting, coordinating, a ing the

formulating laws, regulations, and programs aimed at conserving natural resources a
addressing environmental challenges such as pollution, climate chafige, @ad biodiversi

The MOEFCC is responsible for implementing key environmental legislations in India, including
A¢h, Forest Conservation Act, and Wildlife Protection Act. It also
proghams such as Project Tiger, Project Elephant, and various afforestation

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 has been
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 environment.

BT 0s
GREEN - Qg 2
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2. I

ity to provide speedy justice, as it is mandated to dispose of cases
me. By holding industries and individuals accountable for

lance with environmental regulations.

4). Animal Welfare Board of India (AWBI):
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e der thie Prevention
Ifa animals and
s are treated with

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

nity and that their rights are protected.

shelters, and promotes awarenes§@boutanimal rights. It also advises the government on
policies related to animal w and, monitors the implementation of laws aimed at preventing

associated traditional knowledge, ensuring that benefits arising from their use are shared fairly
and equitably.
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ommunities to promote
biodiversity conservation. It supports initiativ
conservation of ecosystems, and documentatio owledge. The NBA also plays an
ed to biodiversity and ensuring

that India’s biological resources are usediresponsibl gh its efforts, the NBA contributes to

preserving the rich biodiversity of thé co romoting sustainable development.

Part 2: International Enyironmental Organizations:
;}). United Nations Environment Prog

The United Nations Environment Programme (UNEP) is the leading global authority on environmental issues
within the United Nations system. Established in 1972, UNEP is responsible for coordinating international
efforts to address environmental 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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United Nations
Climate Change

UNEP is actively involved in addressmg issues such as climate change
pollution, and resource management. It provides scientific i
capacity-building support to countries, particularly developlng n also facilitates
international agreements and conventions aimed at prot g the efyironment. Through its
initiatives, UNEP promotes global cooperation and encoufggesSiations’to adopt sustainable

practices for the protection of the planet.

0SS,
nical assistance, and

The Intergovernmental Panel on Climate Change (IPCC) is an international body established in
1988 to assess scientific information related to climate change. It was created by UNEP and the
World Meteorological Organization to provide policymakers with reliable and up-to-date
information on climate change, its impacts, and potential solutions.
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The IPCC does not conduct its own research but reviews and synthesizes existing scientific
studies from around the world. Its assessment reports are considered the most authoritative
sources of information on climate change and have played a key role in shaping global climate
policies. These reports highlight the causes and consequences of global warming and provide
recommendations for mitigation and adaptation strategies. By bridging the gap between science
and policy, the IPCC contributes significantly to global efforts to combat climate change.

3). International Union for Conservation of Nature (IUCN):
Protected and Conserved Areas: Strategic Engagement and Asia Vision 2030

«Convention on Biological +PCAs as categorized under IUCN
Diversity (CBD) - Alchi Targets categories

* Post -2020 GBF / 30x30 Target

+50Gs

« Protected and Conserved Areas as Nature-
based Solutions to Climate Change

+One Health

+ Spatial planning and positioning PCA

\)“each & Communica,,-ol7

Measures (OECMS)

« Financing mechanisms — PFP, Trust Funds,
Green Bonds, multilateral funding - GEF, GCF
other donors.

Capacity & Standards &
Networking Tools

+Asia Protected Areas Partnership!
(APAP)

*World Commission on Protected

#55C and other Comm
*Rangers and PCA Pratection
*TechaNature partnership & Esr partnesship
« ASEAN Centre for Biodiversity (ACB), Wildilfe

Institute of india (i) & other reglonal
institutions

respected international organization
natural resources. Established.i

4).
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The World Wildlife Fund (WWF) is onél of the larngost influential non-governmental
organizations working in the field of€nvi conservation. Founded in 1961, WWF
focuses on protecting endangered spé€ies, conservifig natural habitats, and promoting
sustainable practices.

WWEF operates in numerqus co nd wprks on a wide range of issues, including climate

in promoti onmental education and conservation through its programs and initiatives.
Established 945, UNESCO works to foster international cooperation in education, science,
and culture,’with a strong emphasis on sustainable development.

UNESCO is responsible for designating World Heritage Sites, many of which are natural sites of
outstanding environmental importance. It also promotes environmental education through
programs such as Education for Sustainable Development, which aims to integrate sustainability
into educational systems worldwide. Additionally, UNESCO supports the establishment of
biosphere reserves, which serve as models for sustainable development and conservation.
Through its efforts, UNESCO contributes to raising awareness and building capacity for
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environmental protection at a global level.

Conclusion:

National and international environmental organizations play a crucial role in addressing
environmental challenges and promoting sustainable development. While national organizations
focus on implementing policies and regulations within a country, international gfganizations
facilitate global cooperation and provide scientific, technical, and financial su
these organizations work towards protecting the environment, conservi ur
and ensuring a sustainable future for all.

\¢§:>
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