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UNIT -1

MULTIDISCIPLINARY NATURE, SCOPE AND IMPORTANCE OF
ENVIRONMENT
e Ecology is derived from the Greek words "oikos" (house) and "logos" (study), coined by Ernst Haeckel in
1866.
e Ecosystems are self-regulating communities of organisms interacting with their environment.
e In 1935 the word ecosystem was coined by Tansley.
e The biosphere encompasses all ecosystems on Earth where life exists.
o Trophic levels classify organisms based on their position in the food chain.
e Habitat fragmentation results from human activities like urbanization and agriculture.
e Ecological niche refers to the role and position of a species within its ecosystem.
e Conservation biology aims to preserve biodiversity and ecosystems.
e The Kyoto Protocol addresses global climate change mitigation.
e Marine protected areas conserve ocean biodiversity and fisheries.
o Ecological restoration aims to return ecosystems to their original state.
e Invasive species disrupt ecosystems by outcompeting native species.
e Mutualism benefits both interacting species in a symbiotic relationship.
e Commensalism benefits one species without affecting the other.
e Parasitism harms one species while benefiting the parasite.
e Decomposers break down organic matter into nutrients in ecosystems.
o Ecotones are transitional zones between different ecosystems.
e Ocean acidification threatens marine organisms with calcium carbonate shells.
e Biodiversity hotspots are regions with high species diversity and threats.
e Phytoplankton produce much of Earth's oxygen through photosynthesis.
e Ecological resilience is the ability of ecosystems to recover from disturbances.
e Aquatic ecosystems include freshwater (lakes, rivers) and marine (oceans) environments.
e Terrestrial ecosystems range from forests and grasslands to deserts and tundra.
o The Red List assesses species threatened with extinction.

e Eutrophication results from nutrient pollution in water bodies.
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o The ozone layer protects Earth from harmful ultraviolet radiation.

e Habitat loss threatens biodiversity and species survival.

e Desertification occurs when fertile land becomes desert due to human activity.

o The water cycle redistributes water between the atmosphere, land, and oceans.

e Renewable energy sources reduce reliance on fossil fuels.

e Sustainable agriculture minimizes environmental impact while producing food.

e Wetlands provide flood control and water filtration services.

o Forests store carbon dioxide and regulate climate.

e Grasslands support grazing animals like bison and antelope.

e Urbanization fragments natural habitats and affects biodiversity.

e C(Climate zones determine the distribution of ecosystems globally.

e Ecological footprints measure human impact on ecosystems.

e Earth's biosphere interacts with the lithosphere, hydrosphere, and atmosphere

e The environment encompasses all living and non-living things on Earth.

e [tincludes natural elements like air, water, soil, and ecosystems.

e "Environment" derives from the French word "environner," meaning surroundings.

e The word Milieu means environment or surroundings. It refers to the social, cultural,
or physical setting in which something occurs or is situated.

e Environmental studies examine interactions between humans and their surroundings.

e Environmental science integrates biology, chemistry, geology, and sociology.

e The environment provides resources essential for human survival.

e The First World Environment Conference held in Stockholm had national leaders from
119 countries.

e [t supports biodiversity, crucial for ecosystem stability.

e Human activities significantly impact the environment through pollution and habitat
destruction.

e Environmental degradation threatens global sustainability.

e Conservation efforts aim to preserve natural habitats and species diversity.

e Environmental sustainability seeks to meet present needs without compromising future
generations.

e Environmental ethics guides moral decisions regarding human interactions with nature.
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o Renewable energy promotes environmentally friendly power sources.

e Urban planning considers environmental impacts for sustainable city development.

e Environmental policy regulates resource use and pollution control.

e Environmental education fosters awareness and stewardship among the public.

e Environmental health studies the impact of environmental factors on human well-being.

e Environmental monitoring tracks pollution levels and ecosystem health.

e Biodiversity loss threatens ecological resilience and human livelihoods.

e Ecosystem services provide essential benefits like clean air and water.

e Environmental justice advocates for fair distribution of environmental benefits and
burdens.

e Sustainable agriculture balances food production with environmental conservation.

¢ Environmental economics evaluates the economic value of ecosystem services.

e Ecological footprint measures human impact on natural resources.

e Environmental auditing assesses compliance with environmental regulations.

e Environmental management integrates science, policy, and economics for sustainable
practices.

e Environmental activism mobilizes communities for conservation and policy change.

e Green technology develops innovations to reduce environmental impact.

e Environmental rehabilitation restores degraded ecosystems to health.

e Ecotourism promotes travel that supports conservation and local communities.

e Marine science studies oceans' ecosystems, biodiversity, and human impacts.

e Environmental psychology examines how environments influence human behavior.

¢ Environmental sociology explores societal attitudes towards environmental issues.

¢ Environmental journalism communicates environmental news and policies.

e Geographic Information Systems (GIS) map and analyze environmental data.

e Environmental modeling predicts environmental trends and impacts.

e Environmental archaeology studies human-environment interactions throughout
history.

o Environmental design integrates sustainability principles into architecture and urban

planning.
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Corporate social responsibility includes environmental stewardship as a business
priority.

Environmental remediation restores contaminated sites to safe conditions.
Environmental law governs legal frameworks for conservation and pollution control.
Environmental history examines how environments shaped human societies.
Sustainable development balances economic growth, social equity, and environmental
protection.

Green building design reduces energy consumption and environmental impact.
Environmental anthropology studies cultural perspectives on nature and conservation.
Environmental governance involves decision-making processes for environmental
management.

Environmental informatics applies technology to environmental science and
management.

Environmental uncertainty challenges long-term planning and policy-making.

International cooperation is essential for addressing global environmental issues.

COMPONENTS OF ENVIRONMENT: ATMOSPHERE, HYDROSPHERE, LITHOSPHERE AND

BIOSPHERE

The atmosphere is a layer of gases surrounding Earth held in place by gravity.

The atmosphere is composed mainly of nitrogen (78%) and oxygen (21%).

The ozone layer in the stratosphere absorbs and protects against ultraviolet radiation.
Weather occurs in the troposphere, the lowest layer of the atmosphere.

The stratosphere contains the ozone layer and is where commercial jets fly.

The mesosphere is where meteors burn up upon entry into Earth's atmosphere.

The atmosphere exerts pressure on Earth's surface, measured in millibars or pascals.
The atmosphere provides a protective shield against cosmic rays and meteoroids.
The greenhouse effect warms Earth's surface by trapping heat in the lower atmosphere.
Jet streams are fast-flowing, narrow air currents in the upper atmosphere.

The Coriolis effect deflects moving air and water masses due to Earth's rotation.

Air masses are large bodies of air with consistent temperature and humidity.
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e The atmosphere shields Earth from harmful solar radiation and space debris.

e The International Space Station orbits within the thermosphere.

e The atmosphere is crucial for life on Earth by providing oxygen and climate stability.

e The biosphere is the zone of life on Earth, where all living organisms exist.

e |t spans from the deepest ocean trenches to the highest mountain peaks.

o Biodiversity in the biosphere includes millions of species, from microbes to mammals.

e The hydrosphere includes all water on Earth, including oceans, lakes, rivers, groundwater, and ice caps.

e Oceans cover about 71% of Earth's surface and contain 97% of its water.

e Freshwater accounts for only about 3% of Earth's total water, with most stored in glaciers and ice caps.

e The Pacific Ocean is the largest and deepest ocean on Earth.

e The Great Barrier Reef is the largest coral reef system in the world, located in the Pacific Ocean.

e Groundwater represents about 30% of the world's freshwater supply.

e The hydrosphere plays a crucial role in regulating Earth's climate and temperature.

e Water exists in three states: solid (ice), liquid (water), and gas (water vapor).

e Icebergs are large chunks of freshwater ice that break off from glaciers and float in the ocean.

e The Dead Sea is the lowest point on Earth's surface and one of the saltiest bodies of water.

e The Gulf Stream is a warm ocean current that influences weather patterns in North America and Europe.

e Desalination is the process of removing salt from seawater to produce freshwater.

e The Mariana Trench in the Pacific Ocean is the deepest point on Earth, reaching about 36,000 feet
(11,000 meters) below sea level.

e Phytoplankton in the ocean produce about half of Earth's oxygen through photosynthesis.

e The hydrosphere supports a diverse range of marine ecosystems, from coral reefs to deep-sea
hydrothermal vents.

e The Arctic and Antarctic ice sheets contain about 70% of Earth's freshwater.

e Tsunamis are large ocean waves caused by underwater earthquakes or volcanic eruptions.

e The hydrosphere is vital for agriculture, industry, and human survival through water resources.

e Aquifers are underground layers of rock or sediment that hold groundwater.

e The hydrological cycle includes processes such as evaporation, condensation, precipitation, and runoff.

e Wetlands, such as swamps and marshes, are important ecosystems within the hydrosphere.
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e Hydroelectric power generates electricity using the kinetic energy of flowing water.

e The Caspian Sea is the largest enclosed inland body of water on Earth.

e The hydrosphere plays a crucial role in erosion and sediment transport on Earth's surface.

e Coral bleaching occurs when coral reefs expel algae due to stress from factors like warmer water
temperatures.

e The hydrosphere interacts with other Earth systems, including the atmosphere and lithosphere.

e Ocean acidification is caused by increased carbon dioxide absorption in seawater, threatening marine
life.

e The hydrological balance refers to the equilibrium between water inputs and outputs in a region.

e The Amazon River is the largest river by discharge volume in the world.

e The hydrosphere influences global climate patterns through ocean currents and evaporation.

e Water pollution from human activities threatens aquatic ecosystems and drinking water sources.

e The Great Lakes in North America contain about 20% of the world's freshwater supply.

e Estuaries are coastal ecosystems where freshwater rivers meet seawater, supporting diverse wildlife.

e The hydrosphere stores and transports heat across Earth's surface through ocean currents.

e The Dead Sea's high salinity allows swimmers to float effortlessly on its surface.

e Oceanographers study the hydrosphere to understand climate change, marine life, and ocean dynamics.

e Sea level rise due to melting ice caps and glaciers threatens coastal communities worldwide.

e The hydrological cycle is essential for replenishing freshwater sources and maintaining ecosystem
balance.

e Water management strategies aim to conserve and sustainably use freshwater resources worldwide.

e The lithosphere is Earth's outermost layer, consisting of the crust and upper mantle.

e It varies in thickness from 5 to 100 kilometers.

e Oceanic lithosphere is thinner (about 5-10 km) and denser than continental lithosphere.

e The lithosphere is rigid and brittle, compared to the underlying asthenosphere.

e Tectonic plates are large, rigid pieces of lithosphere that move on the asthenosphere.

e Plate boundaries are where lithospheric plates interact, causing geological activity.

e The theory of plate tectonics explains the movement and interaction of lithospheric plates.
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e Major lithospheric plates include the Pacific Plate, Eurasian Plate, and African Plate.

e The Mohorovici¢ discontinuity (Moho) separates the crust from the mantle in the lithosphere.

e Mountain building processes, known as orogeny, occur at convergent plate boundaries.

e Earthquakes are caused by the release of accumulated stress within the lithosphere.

e Volcanic activity is common along plate boundaries, where magma reaches the surface.

e The lithosphere contains a variety of rocks, including granite (continental) and basalt (oceanic).
e Weathering and erosion continuously shape the lithosphere's surface features.

e Geothermal energy harnesses heat from within the lithosphere for power generation.

e Plate boundaries can be divergent (moving apart), convergent (colliding), or transform (sliding past).
e Subduction zones occur where one lithospheric plate descends beneath another.

e The lithosphere interacts with the hydrosphere and atmosphere, influencing climate patterns.

e Alfred Wegener proposed the theory of continental drift, a precursor to plate tectonics.

e Human activities such as mining and construction can impact the stability of the lithosphere.

e The lithosphere hosts valuable mineral resources such as gold, copper, and coal.

e Soil formation occurs through weathering processes in the lithosphere.

e Earth's lithosphere reflects sunlight, influencing global temperature patterns.

e Plate tectonics contribute to the distribution of earthquakes and volcanic eruptions.

e Earth's lithosphere provides habitats for terrestrial ecosystems and biodiversity.

e The lithosphere's movements create geological hazards such as tsunamis and landslides.

e Plate boundaries can create mountain ranges like the Himalayas and Andes.

e Volcanic hotspots, such as Hawaii and Iceland, are features of the lithosphere.

NATURAL RESOURCES AND ASSOCIATED PROBLEMS: LAND RESOURCE, WATER
RESOURCE, ENERGY RESOURCE
e Natural resources are materials or substances found in nature that have economic value.
e They include minerals, water, forests, wildlife, air, and agricultural land.
e Renewable resources can replenish themselves over time (e.g., sunlight, wind).

o Non-renewable resources are finite and cannot be replaced once depleted (e.g., fossil

fuels).



I'enaissanc€@

college of commerce & management

BBA/B.Com/ B.Com (Hons)/BAIJMC/ I** Year Subject- Environment Studies

Overexploitation of renewable resources can lead to depletion and loss of biodiversity.
Non-renewable resources like coal, oil, and natural gas are major sources of energy.
Water is essential for human survival and agriculture, but freshwater resources are
limited.

Forests provide habitat for wildlife, regulate climate, and are sources of timber and non-
timber products.

Sail is crucial for agriculture and ecosystem health but is vulnerable to erosion and
degradation.

Marine resources include fish stocks and minerals extracted from the ocean floor.
Minerals like iron, copper, and gold are essential for industrial processes and
infrastructure.

Urbanization and industrialization lead to increased demand for resources and habitat
loss.

Deforestation contributes to climate change by releasing stored carbon dioxide into the
atmosphere.

Pollution from industrial and agricultural activities threatens water quality and aquatic
life.

Climate change affects natural resources by altering temperature and precipitation
patterns.

Sustainable resource management aims to balance economic development with
environmental conservation.

Land degradation reduces the productivity of agricultural land and affects food security.
Conservation efforts protect endangered species and preserve biodiversity hotspots.
Renewable energy technologies reduce dependence on fossil fuels and mitigate
greenhouse gas emissions.

Desertification occurs when fertile land becomes desert due to human activities and
climate change.

Ecosystem restoration aims to rehabilitate degraded habitats and improve biodiversity.
Ecotourism promotes conservation by generating income from natural areas.

Soil erosion reduces agricultural productivity and leads to sedimentation in water

bodies.
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e Renewable energy subsidies encourage the adoption of clean energy technologies.

e  Air pollution from fossil fuel combustion contributes to respiratory diseases and
climate change.

e Sustainable agriculture practices promote soil health and reduce environmental
impacts.

e (Carbon sequestration techniques capture and store carbon dioxide to mitigate climate
change.

e  Wetlands act as natural buffers against floods and provide habitat for diverse wildlife.

e Urban green spaces improve air quality and provide recreational opportunities.

e Soil remediation techniques restore contaminated sites to safe and productive use.

e Blue carbon refers to carbon stored in coastal and marine ecosystems like mangroves
and seagrasses.

e Ecosystem services provided by natural resources include water purification and
climate regulation.

e Integrated water resource management coordinates the use and conservation of water
across sectors.

e Land resources encompass all surfaces of the Earth, including continents, islands, and ocean floors.

e Agricultural land covers about 38% of the Earth's land area.

e Forests cover about 31% of the Earth's land area.

e Deserts cover approximately one-third of the Earth's land surface.

e Land can be classified into different types, including arable, forested, grassland, and urban.

e Land resources are essential for food production, supporting global agriculture.

e Land provides raw materials for construction, industry, and manufacturing.

e Soil erosion threatens agricultural productivity and food security.

e Land degradation reduces soil fertility and water-holding capacity.

e Land resources are a finite and non-renewable asset.

e Land use planning aims to optimize resource allocation and sustainability.

e Land fragmentation reduces habitat connectivity for wildlife.

e Land ownership and tenure systems vary widely across cultures and countries.

e Land resources play a crucial role in climate change mitigation and adaptation.
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e Soil contamination affects agricultural productivity and human health.

e Land conservation efforts include protected areas and wildlife reserves.

e Land resources are impacted by natural disasters like wildfires and floods.

e Sustainable land management practices promote resilience and productivity.

e Land subsidence can occur due to groundwater extraction and mining activities.

e Land reclamation transforms natural landscapes for human use.

e Urban sprawl encroaches upon agricultural land and natural habitats.

e Land resources are essential for recreation and tourism industries.

e Land tenure conflicts arise over ownership and land rights.

e Land degradation exacerbates poverty and food insecurity.

e Agricultural intensification aims to increase yields while minimizing environmental impact.
e Land resources provide opportunities for renewable energy development.

e Urban green spaces enhance quality of life and biodiversity in cities.

e Land-use conflicts arise between conservationists, developers, and local communities.
e Land resources are managed through policies, regulations, and land-use planning.

e Land restoration projects aim to rehabilitate degraded ecosystems.

e Soil conservation practices include terracing, contour farming, and agroforestry.

e Land resources face challenges from population growth and urbanization trends.

e Sustainable land use balances economic development with environmental conservation.
e Land tenure reforms aim to address inequality and secure land rights.

e Soil erosion prevention includes cover cropping and no-till farming techniques.

e Land resources contribute to global food security and nutrition.

e Urban heat islands impact local climates and energy consumption.

e Land resources provide ecosystem services like pollination and pest control.

e Land-use change affects biodiversity hotspots and endangered species.

e Land resources support traditional farming methods and indigenous knowledge.

e Land degradation impacts water quality and availability through sedimentation and runoff.
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CONCEPT OF SUSTAINABILITY AND SUSTAINABLE DEVELOPMENT

e Sustainability is the ability to meet the needs of the present without compromising the ability of future
generations to meet their own needs.

e The concept of sustainable development was popularized by the 1987 Brundtland Report, "Our
Common Future."

e The United Nations Sustainable Development Goals (SDGs), adopted in 2015, provide a global
framework for sustainable development efforts until 2030.

e The SDGs include 17 goals and 169 targets covering a wide range of sustainable development issues,
from poverty alleviation to environmental sustainability.

e The three pillars of sustainable development are often referred to as the "triple bottom line": people, planet,
and profit (or prosperity).

e Climate change is a critical challenge to sustainability, driven largely by human activities such as
burning fossil fuels and deforestation.

e Renewable energy sources such as solar, wind, and hydroelectric power are key to reducing carbon
emissions and mitigating climate change.

e Biodiversity loss threatens ecosystems and human well-being; sustainable practices aim to protect and
restore biodiversity.

e Sustainable agriculture focuses on methods that minimize environmental impact, conserve soil health,
and support local communities.

e The circular economy promotes reducing waste, reusing materials, and recycling products to minimize
resource depletion and environmental harm.

e Urban planning that prioritizes walkability, public transit, and green spaces can reduce carbon emissions
and improve quality of life.

e Access to clean water is essential for sustainability; sustainable water management involves
conservation and pollution prevention.

e Energy-efficient buildings reduce energy consumption and greenhouse gas emissions associated with

heating, cooling, and lighting.
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e Sustainable forestry practices ensure that forests are managed responsibly to maintain biodiversity and
support local economies.

e Ocean conservation is crucial for sustainability; sustainable fishing practices aim to prevent overfishing
and preserve marine ecosystems.

e The Paris Agreement, adopted in 2015, aims to limit global warming to well below 2 degrees Celsius
above pre-industrial levels.

e Ecosystem services provided by nature, such as pollination, soil fertility, and water purification, are
essential for human well-being.

e Green technologies, such as electric vehicles and energy-efficient appliances, help reduce carbon
footprints and promote sustainability.

e Sustainable tourism promotes responsible travel practices that minimize negative impacts on local
cultures and environments.

e The United Nations Sustainable Development Goals (SDGs) provide a global framework for addressing
poverty, inequality, and environmental challenges.

e Carbon footprint is a measure of the amount of carbon dioxide emitted due to human activities; reducing
it is key to mitigating climate change.

e Greenhouse gases trap heat in the Earth's atmosphere, contributing to global warming and climate
change.

e Deforestation contributes to biodiversity loss, soil erosion, and carbon emissions; reforestation and
afforestation efforts aim to counter these impacts.

e Green building certifications, such as LEED (Leadership in Energy and Environmental Design),
recognize buildings that meet high sustainability standards.

e Regenerative agriculture goes beyond sustainable practices to restore soil health, sequester carbon, and
enhance ecosystem resilience.

e Environmental education fosters awareness and understanding of sustainability issues, empowering
individuals to take action.

e Ecological footprint measures the human impact on the Earth's resources; reducing it involves

consuming fewer resources and producing less waste.
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e The Kyoto Protocol, adopted in 1997, set binding targets for reducing greenhouse gas emissions among
participating nations.

e Life cycle assessment (LCA) evaluates the environmental impacts of a product or service throughout its
entire life cycle.

e Sustainable packaging uses materials that are recyclable, biodegradable, or reusable to minimize waste
and pollution.

e Green infrastructure, such as green roofs and permeable pavement, enhances urban resilience to climate
change while providing ecosystem services.

e The Ellen MacArthur Foundation promotes the concept of a circular economy, where resources are kept
in use for as long as possible.

e Zero waste initiatives aim to minimize landfill waste by redesigning products, promaoting recycling, and
encouraging composting.

e Permaculture principles emphasize designing sustainable systems that mimic natural ecosystems to
support long-term resilience.

e The Intergovernmental Panel on Climate Change (IPCC) assesses scientific literature on climate change
and provides policymakers with guidance.

e Microplastics, tiny pieces of plastic pollution, pose a threat to marine life and human health; reducing
plastic use is critical for sustainability.

e Green finance channels investment toward sustainable projects and businesses that prioritize
environmental and social benefits.

e Carbon neutrality involves balancing carbon emissions with carbon removal or offsetting activities, such
as reforestation or carbon capture technologies.

e Sustainable cities and communities prioritize affordable housing, efficient transportation, and green
spaces to enhance quality of life and reduce environmental impact.

e The precautionary principle guides decision-making in the face of uncertainty about potential
environmental or health risks.

e Greenwashing refers to misleading claims about environmental benefits to attract environmentally

conscious consumers.
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¢ Indigenous knowledge and traditional practices contribute to sustainable resource management and
biodiversity conservation.

e The World Wildlife Fund (WWF) works to conserve nature and reduce the most pressing threats to the
diversity of life on Earth.

e Carbon sequestration involves capturing and storing carbon dioxide from the atmosphere to mitigate
climate change impacts.

e Global environmental governance involves international cooperation and agreements to address
transboundary environmental challenges.

ASSIGNMENT QUESTIONS

Q.1.Evaluate strategies for disaster preparedness, early warning systems, and resilient infrastructure to mitigate

the impacts of geological hazards on human populations.

Q.2. What were the causes, immediate impacts, and long-term consequences of the Bhopal Gas Tragedy and
what lessons can be learned for industrial safety and corporate responsibility?

Q.3. Explore sustainable farming practices, such as agroecology, organic farming, and permaculture, and their

benefits for soil health, water conservation, and ecosystem services.

UNIT 2

BIOME, ECOSYSTEM AND BIODIVERSITY

A biome is a large geographic region characterized by a specific climate, vegetation, and animal species

adapted to those conditions.

e Biomes provide habitats for diverse plant and animal species, contribute to global biodiversity.

e Biomes are distributed across different latitudes and altitudes, reflecting variations in temperature,
precipitation, and soil types.

e Biomes are classified based on factors such as temperature, precipitation, and vegetation types into

categories such as tropical, temperate, and polar biomes.
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e Humans rely on biomes for resources such as food, timber, medicine, and freshwater, making
sustainable management critical.

e The boundaries between biomes are often transitional zones known as ecotones, where species from
adjacent biomes may coexist.

e Human activities such as deforestation, urbanization, pollution, and climate change threaten the stability
and biodiversity of biomes worldwide.

e Conservation efforts aim to protect and restore biomes through initiatives like national parks, protected
areas, and sustainable land management practices.

e Biomes exhibit resilience to natural disturbances like fire, droughts, and floods, but human-induced

changes challenge their adaptive capacity.

MAJOR BIOMES: TROPICAL

e Tropical biomes are located near the equator, between the Tropic of Cancer and the Tropic of Capricorn.

e They experience consistently warm temperatures year-round, with little seasonal temperature variation.

e Tropical biomes receive abundant rainfall throughout the year, often exceeding 2000 mm annually.

e They are known for their high biodiversity, hosting a wide variety of plant and animal species, many of
which are endemic.

e Tropical biomes are characterized by lush vegetation, including dense rainforests, savannas, mangroves,
and seasonal forests.

e Tropical rainforests are prominent in this biome, featuring a multi-layered canopy and high levels of
species diversity.

e These biomes face significant threats from human activities such as deforestation, agriculture, and
urbanization.

e Tropical biomes often support indigenous communities whose cultures and livelihoods are intertwined
with the environment.

e Tropical biomes harbor more than half of the world's species despite covering less than 10% of the Earth's

land surface.
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e Temperatures in tropical biomes typically range from 20°C to 30°C (68°F to 86°F) year-round.

e Soils in tropical biomes are generally nutrient-poor due to rapid decomposition and leaching caused by
high temperatures and rainfall.

e Plants in tropical biomes often have broad leaves to maximize light absorption in the dense canopy and
to cope with high humidity.

e Tropical biomes contribute economically through industries such as tourism, agriculture (e.g., cocoa,
coffee), and pharmaceuticals (medicinal plants).

e Forests in tropical biomes store significant amounts of carbon, playing a crucial role in global carbon
cycling and climate regulation.

e Conservation in tropical biomes is complex due to competing interests, governance issues, and

international demand for resources.

TEMPERATE

e Temperate biomes are located between the polar regions and the tropics, typically between 23.5 and 66.5
degrees latitude.

e They experience four distinct seasons: spring, summer, autumn, and winter.

e Temperatures in temperate biomes range from moderate to cold.

o Rainfall is moderate and evenly distributed throughout the year.

e There are several types of temperate biomes, including temperate forests, grasslands, and Mediterranean
climates.

e Temperate forests are dominated by broadleaf deciduous trees that shed their leaves annually.

o Coniferous forests (taiga) are found in cooler temperate regions and consist of evergreen trees like pine
and spruce.

e Temperate grasslands are characterized by vast expanses of grasses with few trees.

e DMediterranean climates have dry summers and mild, wet winters.

e Temperate rainforests receive high rainfall and support lush vegetation.

e The temperate biome supports diverse wildlife including mammals, birds, reptiles, and amphibians.

e Human activities have significantly impacted many temperate regions through habitat loss and
fragmentation.

e Some temperate regions are renowned for wine production due to suitable climate conditions.
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e The temperate biome encompasses both terrestrial and aquatic ecosystems.

e Wetlands are crucial components of the temperate biome, providing habitat for migratory birds and other
wildlife.

e Temperate grasslands are often converted into agricultural lands for farming.

e The biome has a rich diversity of insect species important for pollination and ecosystem health.

e Temperate biomes are found on every continent except Antarctica.

e Large herbivores such as deer, elk, and moose are found in temperate forests and grasslands.

e Apex predators like wolves, bears, and cougars play key roles in temperate ecosystems.

e Coastal temperate biomes include kelp forests and estuaries, supporting diverse marine life.

e The Great Lakes region in North America is part of the temperate biome.

e Temperate biomes often experience seasonal changes in precipitation, with wet and dry seasons.

e Broadleaf deciduous trees shed leaves in winter to conserve water.

e Soils in temperate biomes vary based on climate, vegetation, and geological factors.

e Some temperate grasslands undergo periodic droughts, shaping plant and animal adaptations.

e Major cities like New York and London are situated in temperate regions.

e The Appalachian Mountains in North America are part of the temperate biome.

e Temperate biomes store carbon, aiding in climate regulation.

e Deciduous trees in temperate forests provide nesting sites for birds.

e The biome supports a variety of fungi, including edible mushrooms.

e Collaboration among governments, scientists, and communities is essential for effective management and

conservation of temperate ecosystems.

FOREST

e The word "forest" is ultimately derived from the Latin word "foris," which means "outside" or "outdoors." This
Latin term evolved into "forestis" in Medieval Latin and Old French, referring to land that was outside the
bounds of cultivated fields and towns, often used as a hunting ground.

e Forests encompasses various types including tropical rainforests, temperate forests, boreal forests and
mangrove forests.

o Forests cover about 30% of the Earth's land area.

o They are home to over 80% of terrestrial species of animals, plants, and insects.

e They are categorized into types such as tropical, temperate, boreal, and montane forests.
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o Boreal forests, found in the northern hemisphere, are adapted to cold climates.

o Montane forests are located in mountainous regions, often with unique species adapted to altitude.

« Forests provide habitat and food for wildlife, supporting complex food webs.

o Forest soils are rich in nutrients and support diverse microbial communities.

« Indigenous communities often rely on forests for food, medicine, and cultural practices.

o Forests act as natural buffers against natural disasters like floods and landslides.

e They are sources of timber, fuelwood, and non-timber forest products.

« Forest management practices vary widely, from sustainable harvesting to conservation efforts.

o Deforestation is a significant threat to forest biomes, driven by agriculture, logging, and urbanization.

o Afforestation and reforestation initiatives aim to restore degraded forests.

o Forest fragmentation reduces habitat connectivity for species, impacting biodiversity.

o Forest fires, both natural and human-caused, play a role in ecosystem dynamics.

o Forest ecology studies interactions between organisms and their environment.

o Deciduous trees shed their leaves seasonally in temperate forests.

« Coniferous trees dominate boreal forests with adaptations for cold and nutrient-poor soils.

« Indicator species like lichens can indicate environmental health in forest ecosystems.

o Forest succession describes the process of ecological change over time in forests.

« Riparian forests are found along rivers and play crucial roles in aquatic ecosystems.

o Old-growth forests are mature ecosystems with high biodiversity and minimal human disturbance.

o Forest edges have different ecological characteristics than interior forest areas.

o Forest-dependent species migrate and adapt to changes in forest structure and composition.

o Forests influence local and regional climates through evapotranspiration and albedo effects.

o Urban forests provide numerous ecosystem services in cities, such as air purification and temperature
regulation.

« Sacred forests hold cultural and spiritual significance for many indigenous peoples.

o Forest restoration efforts focus on improving ecosystem health and resilience.

« Forest certification programs promote sustainable forestry practices globally.

« lllegal logging and wildlife poaching threaten biodiversity in many forest regions.

« Climate change affects forest dynamics, influencing species distribution and phenology.
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o Forest conservation involves protected areas, land-use planning, and community engagement.

« Forest health monitoring tracks indicators like species diversity, tree health, and invasive species.

« Agroforestry integrates trees into agricultural landscapes for sustainability and resilience.

o Forest hydrology studies water movement through forest ecosystems.

« Forest fragmentation affects wildlife corridors and genetic diversity.

« Forest biodiversity hotspots are regions with exceptionally high species richness.

o Forest carbon stocks are crucial for global carbon budgets and climate change mitigation.

o Forest landscape restoration integrates ecological, social, and economic dimensions.

o [Forest nurseries propagate tree seedlings for reforestation projects.

o Forest education and outreach promote awareness and conservation action.

o Canopy: The upper layer of trees in a forest, forming a dense ceiling.

o Understory: The layer of vegetation beneath the canopy, consisting of smaller trees, shrubs, and
herbaceous plants.

o Deforestation: The clearing of forests for agriculture, logging, or urban development.

o Reforestation: The process of replanting trees in deforested or degraded areas.

« Silviculture: The management and cultivation of forest trees, especially for timber production.

o Forest Fragmentation: Division of continuous forest into smaller patches, affecting biodiversity and
ecological processes.

o Forest Edge Effect: Changes in species composition and ecological dynamics at the boundary between
forest and other ecosystems.

« Forest Zoning: The designation of different areas within a forest for specific purposes, such as
conservation, recreation, or timber production.

o Forest Stewardship: The responsible management and care of forest resources to meet current and

future ecological, economic, and social needs.

GRASSLAND

e Grasslands are characterized by vast open spaces dominated by grasses and herbaceous plants.
e Grasslands are found on every continent except Antarctica.

e They are also known as prairies in North America, steppes in Eurasia, and pampas in South America.
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e (rasslands experience extreme temperatures, from scorching heat to freezing cold, depending on the
region.

e Bison, zebras, antelopes, and kangaroos are some of the iconic animals that inhabit grasslands.

e Grasslands play a crucial role in agriculture, supporting grazing livestock and growing crops like wheat and
corn.

e Grasslands are highly susceptible to degradation due to agriculture, urbanization, and climate change.

¢ Some of the world's most fertile soils are found in grassland regions.

e They can be classified into temperate grasslands (cold winters, hot summers) and tropical grasslands
(warm temperatures year-round).

e The Great Plains of North America is one of the largest grassland areas in the world.

e Grasslands have been important to human history, providing habitats for early human migrations and
supporting nomadic lifestyles.

e Many grassland species have deep root systems that help prevent soil erosion.

e Grasslands can be found at various altitudes, from sea level to high mountain plateaus.

e Grasslands are incredibly biodiverse, despite their appearance of uniformity.

e Grasslands have inspired cultural traditions and folklore, reflecting their importance to human societies.

e The Serengeti in Africa is a famous example of a tropical grassland known for its wildlife migrations.

e Grasslands are sometimes called the "breadbaskets" of the world due to their agricultural productivity.

e Grasslands provide habitat for a wide range of bird species, including the iconic prairie chicken.

e Many grassland areas are protected as national parks or reserves to conserve their ecological value.

e Grasslands are crucial for carbon sequestration, helping to mitigate climate change.

e Grasslands support unique insect communities, including butterflies and grasshoppers.

e The Eurasian Steppe is one of the largest continuous expanses of grassland in the world.

e Grasslands can be found in both densely populated regions and remote wilderness areas.

e Some grassland species, like the African elephant, rely on seasonal migrations for food and water.

e The Australian Outback contains extensive arid grasslands known as "mulga” country.

e (Grasslands provide important ecosystem services, such as water filtration and flood control.

e Bison once roamed North American grasslands in vast herds, shaping the landscape through their grazing.

e (rasslands are home to unique carnivores such as the cheetah, adapted to the open terrain for hunting.

e The South American pampas are known for their rich soils and cattle ranching.

e The African savannas are a type of grassland interspersed with scattered trees and shrubs.

e Grasslands are under threat from habitat loss, overgrazing, and invasive species.



I'enaissanc€@

college of commerce & management

BBA/B.Com/ B.Com (Hons)/BAIJMC/ I** Year Subject- Environment Studies

e (rasslands contribute to regional climates through their influence on air circulation and moisture patterns.

e (Grasslands are important for indigenous cultures, providing resources and spiritual significance.

e Grasslands are dynamic ecosystems that can recover quickly from disturbances like fire or grazing.

e The loss of grasslands can lead to soil degradation and increased vulnerability to desertification.

e (rasslands are adapted to frequent disturbances, which can promote biodiversity through niche
specialization.

e Grasslands are an important component of global biodiversity, supporting a wide range of species from

insects to large mammals.

DESERT

e Adesertis a barren land characterized by low precipitation levels, sparse vegetation, and extreme temperatures.
o Deserts cover about one-fifth of the Earth's land surface.

o The largest desert in the world is the Sahara Desert in Africa.

« Deserts can be hot or cold, depending on their location.

o Antarctica is considered the largest cold desert on Earth.

e The driest desert in the world is the Atacama Desert in Chile.

o Some desert plants can survive for years without water.

o Desert animals have adaptations to conserve water and tolerate heat.

o Sand dunes can reach heights of over 1,000 feet in some deserts.

e Many deserts experience extreme temperature fluctuations between day and night.

o Cacti are iconic desert plants known for their ability to store water.

e Ancient desert landscapes often preserve fossils and evidence of past climates.

o The Namib Desert in Namibia is famous for its towering red sand dunes.

o Desert mirages are optical illusions caused by the refraction of light.

o Some desert plants have shallow roots that spread widely to capture rainwater quickly.
o Desert soils are often nutrient-poor and low in organic matter.

« Oasis ecosystems in deserts provide crucial water sources for plants and animals.

e The Gobi Desert in Asia is known for its extreme temperature variations.

e Wind erosion shapes desert landscapes, creating unique rock formations.

e Some desert animals, like camels, store fat in their humps as an energy reserve.
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e Some desert plants have thick, waxy coatings to reduce water loss.

o Desertification is the process where fertile land becomes desert due to human activities or climate
change.

e The Kalahari Desert in Africa is known for its red sand and sparse vegetation.

o Some desert plants have spines or thorns to protect themselves from herbivores.

o Desert storms, known as haboobs, can create dramatic dust clouds.

o The Great Basin Desert in the western United States is characterized by its salt flats.

« Desert aquifers store underground water reserves essential for local communities.

o Some desert insects, like ants, create underground tunnels to escape the heat.

o The Simpson Desert in Australia is known for its extensive sand dunes.

o Desert grasses and shrubs provide vital habitats for insects and small animals.

« Desert rocks can absorb heat during the day and radiate it at night, affecting local temperatures.

o Many desert cultures have developed unique music and art influenced by their environment.

o The Thar Desert, also known as the Great Indian Desert, spans across India and Pakistan.

o The Patagonian Desert in South America is one of the least known deserts globally.

e The Dasht-e Kavir and Dasht-e Lut deserts in Iran are known for their extreme temperatures.

o The Namib Desert is believed to be the oldest desert in the world.

« The Simpson Desert in Australia is the fourth-largest desert on the continent.

o The Taklamakan Desert in China is one of the largest shifting-sand deserts in the world.

o The Sahara Desert stretches across 11 countries in North Africa.

o The Colorado Plateau in the southwestern United States contains several desert regions.

o The desert regions of Peru include parts of the Atacama Desert, the driest desert on Earth.

o Deserts receive less than 250 mm (10 inches) of rainfall annually on average.

e Some deserts, like the Antarctic Desert, have extremely low humidity levels.

o Deserts play a crucial role in global ecosystems and climate regulation.

o The lack of vegetation in deserts contributes to their high albedo, reflecting sunlight back into space.

e The Gobi Desert spans parts of northern and northwestern China and southern Mongolia.

o The Sonoran Desert in the United States and Mexico is known for its biodiversity.

e The Arctic Desert is one of the coldest deserts in the world, located in the Arctic region.
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o The Kalahari Desert covers parts of Botswana, Namibia, and South Africa.

e Many desert regions are characterized by sparse populations due to harsh living conditions.

e The Australian Outback includes several large desert regions, such as the Great Victoria Desert.

o The coastal desert of Peru is influenced by the cold Humboldt Current, creating arid conditions.

o Deserts are vulnerable to climate change, which can exacerbate desertification processes.

o The Sahara Desert experiences sandstorms known as "siroccos" that can transport dust across continents.

o The Danakil Desert in Ethiopia is known for its extreme heat and acidic hot springs.

« The desertification of fertile lands can be accelerated by unsustainable agricultural practices.

« The Sinai Desert connects the continents of Asia and Africa, crossing through Egypt.

« The Arabian Peninsula's Rub' al Khali is one of the largest continuous sand deserts globally.

o Some desert regions, like the Thar Desert, experience monsoon rains that temporarily transform the
landscape.

« The Patagonian Desert in Argentina is characterized by its steppe-like vegetation and sparse rainfall.

« The Mojave Desert's Death Valley is one of the hottest places on Earth, recording temperatures over
50°C (122°F).

TUNDRA

e Tundras are cold, treeless ecosystems found primarily in the Arctic and high mountain regions.
e The word "tundra™ comes from the Finnish word for treeless plain.
e Permafrost, permanently frozen soil, characterizes most tundras.
e Tundra have a short growing season of about 50-60 days.
e Alpine tundra exist at high altitudes where temperatures are too cold for trees to grow.
e Tundra have low biodiversity due to harsh conditions.
e Mosses, lichens, and low shrubs are common plants in tundra.
e The soil in tundra is nutrient-poor.
e Some tundra experience a "midnight sun" during summer months.
e Tundra soils release large amounts of carbon dioxide and methane when thawed.
e Winter temperatures in the tundra can drop below -30°C (-22°F).

e The Arctic tundra covers about 8% of Earth's surface.
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Tundra animals have special adaptations like thick fur and small ears to conserve heat.
Some tundra plants reproduce through underground runners due to short growing seasons.
Many tundra animals have adapted to digging in snow to find food.

Tundra ecosystems are fragile and slow to recover from disturbances.

Tundra summers have long daylight hours, leading to rapid plant growth.

WETLAND
Wetlands are areas where water covers the soil or is present either at or near the surface of the soil.
They are among the most productive ecosystems in the world.
Wetlands serve as natural water filters, improving water quality.
They act as buffers against storms and flooding by absorbing and slowing floodwaters.
Wetlands provide habitat for a vast array of plant and animal species.
They support unique ecosystems adapted to wet conditions.
Mangroves, swamps, bogs, and marshes are types of wetlands.
Wetlands occur on every continent except Antarctica.
Peatlands, a type of wetland, store large amounts of carbon.
Wetlands can be freshwater, saltwater, or brackish.
They are crucial for maintaining biodiversity.
Many commercially important fish species rely on wetlands for spawning and nursery areas.
Wetlands can recharge groundwater supplies.
They play a role in regulating climate by storing carbon dioxide.
Wetlands are often called the "kidneys of the landscape" due to their filtering abilities.
Ramsar Convention, an international treaty, aims to protect wetlands.
The Everglades in Florida is one of the largest wetlands in the world.
Wetlands help control erosion by stabilizing shorelines.
They are important cultural and spiritual sites for many indigenous peoples.
Wetlands can be restored through conservation efforts.
Wetlands are dynamic ecosystems that change with seasonal and environmental fluctuations.
Many wetland species are specially adapted to waterlogged conditions.

Wetlands can be artificially created to mitigate environmental impacts.



I'enaissanc€@

college of commerce & management

BBA/B.Com/ B.Com (Hons)/BAIJMC/ I** Year Subject- Environment Studies

Some wetlands are designated as wildlife sanctuaries or national parks.

The Nile Delta in Egypt is a famous example of a river delta wetland.

Wetlands support a variety of ecosystem services essential for human well-being.
Wetlands can mitigate the effects of drought by storing water.

The destruction of wetlands can lead to increased flooding and water pollution.
They are vital for maintaining fisheries and aquaculture.

Wetlands can improve air quality by trapping pollutants.

Some wetland plants have medicinal properties and are used in traditional medicine.
Wetlands are critical habitats for migratory birds.

Urban wetlands provide green spaces and improve urban living conditions.
Wetlands are economically valuable for fishing, agriculture, and tourism.

They can reduce the impact of coastal storms and hurricanes.

Wetlands provide natural habitats for amphibians like frogs.

Some wetland soils are highly fertile due to organic matter accumulation.
Wetlands can be found in river floodplains and along coastlines.

They are resilient ecosystems capable of recovering from disturbances.

Wetlands play a role in nutrient cycling and food web dynamics.

Wetlands are increasingly recognized for their role in climate adaptation and mitigation.

ESTUARINE
Estuaries are semi-enclosed coastal bodies of water where freshwater from rivers and streams mixes with
saltwater from the ocean.
They are among the most productive ecosystems on Earth, supporting diverse plant and animal species.
Estuaries provide vital nursery areas for many commercial fish and shellfish species.
They serve as natural buffers against storms and flooding by absorbing wave energy.
Tides play a crucial role in estuarine dynamics, influencing water levels and circulation.
They improve water quality by filtering pollutants and trapping sediments.
Mangrove forests are common in tropical and subtropical estuaries, providing habitat and stabilizing

shorelines.
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Estuaries are vulnerable to pollution from runoff, industrial discharge, and sewage.

They are influenced by seasonal variations in freshwater flow and tidal cycles.

The Chesapeake Bay in the USA and the Sundarbans in Bangladesh are famous estuarine ecosystems.
They are dynamic ecosystems where salinity levels fluctuate with tidal movements.

Estuarine habitats support a variety of plants adapted to brackish water conditions.

Wetland loss and coastal development threaten many estuarine ecosystems globally.

Estuaries are important for research in marine biology, ecology, and climate science.

The mixing of freshwater and saltwater in estuaries creates unique habitats and ecological niches.
Estuarine fisheries provide livelihoods for millions of people worldwide.

Salt marshes in estuaries act as carbon sinks, storing carbon dioxide from the atmosphere.

Some estuaries experience hypoxia or low oxygen levels due to nutrient runoff and eutrophication.
Estuaries serve as pathways for nutrient cycling between land and sea.

Climate change impacts, such as sea level rise and ocean acidification, threaten estuarine ecosystems.
Estuarine restoration projects aim to enhance habitat quality and ecosystem services.

Wetland loss in estuaries can lead to increased coastal erosion and loss of habitat.

Estuarine ecosystems provide crucial ecosystem services such as flood control and water purification.
Invasive species can disrupt estuarine food webs and ecological balance.

Estuarine restoration often involves replanting native vegetation and improving water quality.
Seagrass beds in estuaries provide habitat for marine organisms and stabilize sediments.

Coastal development and urbanization continue to threaten the health and biodiversity of estuarine

ecosystems.

MARINE

e The marine biome covers approximately 71% of the Earth's surface.

e Itincludes oceans, coral reefs, estuaries, and coastal areas.

e Oceans are divided into five main basins: Pacific, Atlantic, Indian, Southern (Antarctic), and Arctic.
e The average depth of the ocean is about 12,080 feet (3,682 meters).

e Marine organisms produce over half of the world's oxygen through photosynthesis.

e Phytoplankton are microscopic algae that form the foundation of marine food webs.

e Coral reefs are among the most diverse ecosystems, supporting a quarter of all marine species.
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e The Great Barrier Reef in Australia is the largest coral reef system in the world.

e Mangrove forests along coastlines provide vital nursery habitats for fish and protect against erosion.

e The deepest part of the ocean is the Mariana Trench, reaching a depth of about 36,070 feet (10,994
meters).

e Marine mammals include whales, dolphins, seals, and sea otters, adapted for life in water.

e Ocean currents play a crucial role in distributing heat and nutrients around the globe.

e Coral bleaching, caused by warming ocean temperatures, threatens coral reef ecosystems worldwide.

e Deep-sea hydrothermal vents support unique ecosystems fueled by chemical energy rather than sunlight.

e Marine protected areas (MPAS) help conserve biodiversity and support sustainable fisheries.

e Overfishing and illegal fishing practices pose significant threats to marine biodiversity.

e Marine pollution from plastics, oil spills, and runoff harms marine life and habitats.

e Blue whales are the largest animals ever known to have lived, found in all oceans.

e Marine reptiles include sea turtles, sea snakes, and marine iguanas, adapted for life in saltwater.

e The Gulf Stream is a warm ocean current that influences climate in the North Atlantic.

e Marine ecosystems provide valuable ecosystem services such as fisheries, tourism, and coastal
protection.

e Ocean acidification, caused by increased carbon dioxide absorption, threatens marine organisms with
calcium carbonate shells.

e The Sargasso Sea is known for its floating mats of Sargassum seaweed, providing habitat for diverse
marine life.

e The Amazon River discharges so much freshwater into the Atlantic Ocean that its plume can be detected
hundreds of miles offshore.

e Marine birds such as albatrosses and penguins have adapted to life at sea, relying on marine resources
for food and nesting.

e Marine fungi and algae contribute to nutrient cycling and support diverse marine food webs.

e Tsunamis, generated by underwater earthquakes or volcanic eruptions, can cause devastating impacts on
coastal communities and marine ecosystems.

e Marine microplastics are a growing concern, as they can be ingested by marine organisms and enter the

food chain.
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e The Red Sea is known for its high salinity and unique marine biodiversity, including coral reefs and fish
Species.

e Marine algae, including kelp forests, provide habitat and food for marine organisms and contribute to
oxygen production.

e The Monterey Bay Aquarium in California is known for its exhibits showcasing marine life from the
Pacific Ocean.

e The Arctic Ocean is the smallest and shallowest of the world's oceans, characterized by sea ice and
unique marine species.

e The Pacific Ocean's Ring of Fire is known for its volcanic and seismic activity, influencing marine ecosystems in
the region.

e The Great Barrier Reef is the largest coral reef system, stretching over 2,300 kilometers off the coast of
Australia.

e The Pacific Ocean is the largest and deepest ocean basin on Earth.

ECOSYSTEM: STRUCTURE, FUNCTION AND TYPES THEIR PRESERVATION AND
RESTORATION

o Ecosystems consist of biotic (living) and abiotic (non-living) components.

e Biotic components include plants, animals, fungi, and microorganisms.

e Abiotic components include soil, water, air, sunlight, and minerals.

e Ecosystems have hierarchical organization from individuals to biomes.

e Anorchard is an example of an artificial ecosystem.

e Trophic levels categorize organisms by their position in the food chain.

e  When more than one food chain is interconnected, it is called a food web.

e  World Environment Day is celebrated on June 5.

e The smallest unit of an ecosystem is a subsystem.

e Abiotic Factors: Abiotic factors such as temperature, precipitation, sunlight, soil type, and pH play crucial roles
in shaping ecosystem structure.

o Ecological Niches: Each species occupies a specific ecological niche within an ecosystem, defined by its role

and interactions.
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o Food Webs: Interconnected food chains within ecosystems form food webs, illustrating the flow of energy and
nutrients through trophic levels.

e Trophic Levels: Organisms are classified into trophic levels based on their position in the food chain:
producers, consumers (herbivores, carnivores, omnivores), and decomposers.

o All herbivores are called primary consumers.

e Organisms that produce their own food are called producers.

e Babool is a threatened plant in India.

o Energy Flow: Energy enters ecosystems as sunlight, is converted into chemical energy by producers (via
photosynthesis or chemosynthesis), and is transferred through food chains.

o Biological Interactions: Species interact through predation, competition, mutualism, parasitism, and
commensalism, shaping population dynamics and community structure.

o Edge Effects: Edge effects occur where different ecosystems meet (e.g., forest edges), influencing species
composition, microclimates, and ecological processes.

e Energy flows through ecosystems from producers to consumers and decomposers.

o Conservation areas like national parks protect biodiversity and habitats.

e Jim Corbett National Park (Uttarakhand) - The oldest national park in India, known for its Bengal tiger
population.

e Kaziranga National Park (Assam) - Famous for its population of the one-horned rhinoceros.

e Ranthambore National Park (Rajasthan) - Known for its tiger reserves and historic Ranthambore Fort.

e Gir National Park (Gujarat) - The only place in the world where Asiatic lions are found in the wild.

e Sundarbans National Park (West Bengal) - Known for its mangrove forests and the Royal Bengal tiger.

e Bandhavgarh National Park is situated in Madhya Pradesh.

o Legislation prevents habitat destruction, over-exploitation, and pollution.

e Sustainable practices in agriculture, fishing, and forestry promote ecosystem health.

e Device that measures earthquake intensity is known as Seismograph.

e Community involvement fosters sustainable outcomes in restoration efforts.

e Food webs illustrate the complex interactions and energy flow in ecosystems.

e Ecosystem resilience refers to its ability to recover from disturbances.
e Biomagnification increases toxin concentrations in organisms at higher trophic levels.

e Eutrophication causes excessive algae growth due to nutrient pollution.
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e Habitat loss is the primary threat to global biodiversity.

e Endemic species are found in specific geographic regions.

e Red List categorizes species based on their conservation status.

e Marine ecosystems provide oxygen through photosynthesis.

e Freshwater ecosystems include lakes, rivers, and ponds.

e Grasslands are characterized by dominant grass species and grazing animals.
e Photosynthesis converts sunlight into chemical energy in plants.

e Watershed management protects freshwater ecosystems and water quality.

BIODIVERSITY AND ITS CONSERVATION PRACTICES

e Biodiversity refers to the variety of life forms on Earth, including plants, animals, and microorganisms.
e It provides ecosystem services like pollination, soil fertility, and water purification.

e Habitat loss is the biggest threat to biodiversity worldwide.

e Conservation efforts aim to protect species and habitats from extinction.

e Protected areas like national parks and reserves safeguard biodiversity.

e Invasive species disrupt ecosystems and threaten native biodiversity.

e Climate change impacts biodiversity through habitat alteration and species range shifts.
e Sustainable land management practices promote biodiversity conservation.

o Deforestation reduces biodiversity and contributes to climate change.

e Genetic diversity within species enhances their resilience to environmental changes.

e Marine protected areas conserve ocean biodiversity and fisheries.

e Sustainable fishing practices prevent overexploitation of marine species.

e Urban green spaces support biodiversity and enhance city resilience.

e Agroforestry integrates trees into agricultural landscapes to enhance biodiversity.

e Ecosystem restoration projects rehabilitate degraded habitats to support biodiversity.

e Community-based conservation involves local communities in biodiversity protection.
e Genetic conservation preserves seeds and genetic material of endangered species.

e Eco-tourism promotes biodiversity conservation through sustainable tourism practices.
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e Conservation genetics studies genetic diversity to inform conservation strategies.

e Habitat restoration projects restore wetlands, forests, and grasslands for biodiversity.

e Integrated pest management reduces pesticide use to protect biodiversity.

e Pollinator conservation protects bees and other pollinators critical for food crops.

e Soil conservation practices prevent erosion and maintain soil biodiversity.

e The Bhakra Nangal Dam is situated in Himachal Pradesh.

e Wildlife trafficking threatens biodiversity by exploiting endangered species.

e Conservation agriculture technigues reduce soil degradation and support biodiversity.

e Agquatic habitat conservation protects freshwater biodiversity and ecosystems.

e Climate-resilient agriculture practices adapt to climate change impacts on biodiversity.

e Wildlife rehabilitation center care for injured and orphaned animals to support biodiversity.

e Conservation finance supports biodiversity projects through funding and investments.

e Biodiversity hotspots are regions with high species diversity and conservation priority.

e Conservation partnerships bring together governments, NGOs, and communities to protect biodiversity.
e Seed banks store and preserve seeds of rare and endangered plant species.

e Artificial reefs provide habitat for marine biodiversity and enhance diving tourism.

e In situ conservation protects species in their natural habitats.

e EX situ conservation conserves species outside their natural habitats in zoos and botanical gardens.
e Marine spatial planning balances conservation and human activities in marine environments.

e Conservation drones monitor wildlife populations and illegal activities in protected areas.

e Indigenous protected areas preserve biodiversity and cultural heritage.

e Conservation corridors link protected areas to facilitate species movement.

e Marine debris cleanup protects marine biodiversity and reduces pollution.

e Biosecurity measures prevent the spread of invasive species.

e Seed dispersal by animals supports plant diversity in ecosystems.

e Conservation GIS (Geographic Information Systems) maps and analyzes biodiversity data.

e International treaties and agreements promote global cooperation on biodiversity conservation.

e Rewilding initiatives restore natural processes and ecosystem functions.
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e Conservation biologists study biodiversity to inform conservation strategies and policies.
ASSIGNMENT QUESTIONS

Q.1. Identify and describe at least two globally recognized biodiversity hotspots. Provide detailed geographical

information, including location, size, and major ecosystems present.

Q.2. Provide specific examples or case studies illustrating the impact of biodiversity loss (e.g., extinction of species,

degradation of ecosystems).

Q.3. How can humanity effectively balance its development needs with the imperative to conserve global

biodiversity?

UNIT 3

Environmental Pollution, Management, and Social Issues
POLLUTION: TYPES, CONTROL MEASURES, MANAGEMENT AND ASSOCIATED PROBLEMS

e Pollution is the introduction of harmful substances or contaminants into the environment.

e Air pollution includes gases, particulates, and biological molecules that can harm living organisms.

e Water pollution occurs when pollutants are discharged directly or indirectly into bodies of water.

e Soil pollution results from the presence of harmful chemicals or substances in the soil.

¢ Noise pollution refers to excessive noise that disrupts the environment and impacts human health.

e Light pollution is the excessive or obtrusive artificial light that can interfere with natural light cycles.

e Thermal pollution refers to changes in water temperature caused by human activities.

o Radioactive pollution is the presence of radioactive substances in the environment, often from nuclear
accidents or waste.

e The disease caused by water pollution is Hepatitis.

e Plastic pollution is the accumulation of plastic products in the environment, harming wildlife and

ecosystems.
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e Burning polythene and plastic causes air pollution.

e Point source pollution comes from a single identifiable source, like a factory or sewage treatment plant.

e Non-point source pollution comes from diffuse sources, such as runoff from agricultural fields or urban
areas.

e Urban areas often have higher levels of pollution due to concentrated human activities and transportation.

e Indoor air pollution can be significant, especially in poorly ventilated spaces with sources like cooking
stoves or smoking.

e Pollution can have immediate effects on human health, such as respiratory problems from air pollution.

e Long-term exposure to pollutants like heavy metals or pesticides can lead to chronic health issues.

e Acid rain is a type of pollution caused by sulfur dioxide and nitrogen oxides reacting with atmospheric
moisture.

e Eutrophication is the pollution of water bodies due to excessive nutrient inputs, leading to oxygen depletion
and harmful algal blooms.

e Noise pollution can lead to hearing loss, stress, sleep disturbance, and communication problems.

e Light pollution disrupts natural ecosystems, affecting nocturnal animals and migrating birds.

e Plastic pollution poses threats to marine life through ingestion and entanglement.

e Oil spills are a major source of water pollution, affecting marine ecosystems and coastal communities.

e Heavy metals like lead, mercury, and cadmium can accumulate in the food chain, posing health risks to
humans and wildlife.

e Pesticides and herbicides used in agriculture can contaminate water sources and harm aquatic life.

e Deforestation contributes to soil erosion and loss of biodiversity, exacerbating environmental pollution.

e Industrial activities release pollutants such as particulates, gases, and chemicals into the air and water.

e Urban runoff carries pollutants from streets and impermeable surfaces into water bodies, affecting water
quality.

e Vehicle emissions contribute significantly to urban air pollution, especially in densely populated areas.

e Greenhouse gases like carbon dioxide contribute to climate change, altering weather patterns and
ecosystems.

e Nuclear accidents, such as Chernobyl and Fukushima, have released radioactive pollutants into the

environment.
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Household waste, if not properly managed, can lead to contamination of soil, water, and air.

Pollution mitigation strategies include pollution control devices, renewable energy adoption, and waste
management practices.

Public awareness and education campaigns play a crucial role in reducing pollution by promoting
responsible behaviours.

Green technologies and innovations seek to minimize pollution impacts through cleaner production
processes.

Carbon footprint refers to the amount of greenhouse gases emitted directly or indirectly by human activities.
Microplastics, tiny plastic particles, have been found in oceans, soils, and even the air, posing threats to
ecosystems.

The ozone layer depletion, caused by chlorofluorocarbons (CFCs), contributes to increased ultraviolet
radiation reaching Earth's surface.

Air quality indices measure pollution levels in urban areas, guiding public health advisories and pollution
control efforts.

Pollutants can bioaccumulate in organisms, moving up the food chain and posing risks to top predators and
humans.

Rapid industrialization in developing countries often leads to increased pollution levels without adequate
pollution control measures.

Noise pollution in urban areas is exacerbated by traffic congestion, construction activities, and industrial
operations.

Desertification, the degradation of land in arid, semi-arid, and dry sub-humid areas due to various factors, is
worsened by pollution.

Persistent organic pollutants (POPs), such as DDT and PCBs, are toxic chemicals that persist in the
environment and bioaccumulate in organisms.

Acidification of oceans, caused by increased carbon dioxide absorption, affects marine life and ecosystems,
contributing to pollution concerns.

Pollution management involves controlling and mitigating pollutants to protect the environment and human
health.

Environmental impact assessments evaluate potential pollution from development projects.
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e Remediation techniques include cleaning up contaminated sites to restore environmental quality.
e Pollution prevention focuses on reducing waste and emissions at their source.

e Waste management strategies aim to reduce, reuse, and recycle to minimize pollution.
e Air quality monitoring tracks pollutants like particulate matter and ozone.

e Water treatment plants remove pollutants from wastewater before discharge.

e Sustainable agriculture practices minimize chemical runoff into waterways.

e Renewable energy adoption reduces reliance on fossil fuels and associated pollution.

e Industrial emissions controls use technologies to capture pollutants before release.

e Green building design reduces energy consumption and environmental impact.

e Urban planning promotes compact cities to minimize transportation-related pollution.
e Plastic recycling programs help reduce marine pollution from plastic waste.

e Electronic waste recycling prevents hazardous materials from entering landfills.

o Deforestation exacerbates soil erosion and contributes to air and water pollution.

e Marine pollution from oil spills harms aquatic ecosystems and coastal communities.

e Acid rain damages forests, freshwater ecosystems, and buildings.

e Chlorofluorocarbons damage the ozone layer.

e Noise pollution regulations limit noise levels in residential and industrial areas.

e Light pollution disrupts natural ecosystems and affects nocturnal wildlife.

e Climate change mitigation aims to reduce greenhouse gas emissions globally.

e Ozone layer depletion increases UV radiation exposure, impacting human health.

e Indoor air pollution from cooking stoves and building materials affects millions worldwide.
e Persistent organic pollutants (POPs) bioaccumulate in food chains, posing health risks.
e Microplastics contaminate marine environments and enter the food chain.

e Electronic pollutants from discarded electronics leach toxins into soil and water.

e QOil and chemical spills require emergency response and cleanup efforts.

e Radioactive waste management prevents contamination and health hazards.

e Landfill gas capture systems reduce methane emissions from decomposing waste.

e Groundwater contamination from industrial chemicals requires remediation efforts.
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e Thermal pollution from power plants disrupts aquatic ecosystems and fisheries.

e Agricultural runoff introduces pesticides and nutrients into water bodies.

e Urban runoff carries pollutants from streets and industrial areas into rivers and lakes.
e Contaminated sediments in waterways threaten aquatic life and water quality.

e Environmental regulations enforce pollution limits and promote sustainable practices.
e Clean transportation initiatives promote electric vehicles and public transit.

e Eco-friendly packaging reduces plastic waste and environmental pollution.

e Droughts and water scarcity increase competition and pollution risks for water resources.
e Oil refining processes emit pollutants and require strict emissions controls.

e Mining operations generate waste and pollutants that can contaminate soil and water.
e Construction activities contribute to dust and noise pollution in urban areas.

e Agricultural burning releases air pollutants and contributes to regional haze.

e Wildlife habitats are threatened by pollution, affecting biodiversity and ecosystem health.

ENVIRONMENTAL LAW AND LEGISLATION: PROTECTION AND CONSERVATION ACTS

e The Environment Protection Act of 1986 forms the basis of environmental laws in India.

e The Water (Prevention and Control of Pollution) Act was enacted in 1974 to prevent water pollution.

e The Air (Prevention and Control of Pollution) Act was passed in 1981 to regulate air quality.

e The National Green Tribunal Act of 2010 established a specialized environmental court.

e The Biological Diversity Act of 2002 aims to conserve biological diversity.

e The Forest Conservation Act of 1980 regulates the diversion of forest land for non-forest purposes.

e The Wildlife Protection Act of 1972 provides for the protection of wildlife and their habitats.

e The Hazardous Waste (Management, Handling and Transboundary Movement) Rules manage hazardous
wastes.

e The Plastic Waste Management Rules, 2016, regulate the use and disposal of plastic waste.

e The E-Waste (Management and Handling) Rules, 2011, address electronic waste management.
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e The Public Liability Insurance Act, 1991, provides for public liability insurance for hazardous substances
accidents.

e The Environment (Protection) Rules, 1986, specify environmental standards and norms.

e The Water Cess Act, 1977, imposes a tax on water consumption to deter wastage.

e The Energy Conservation Act, 2001, promotes energy efficiency and conservation measures.

e The Wetlands (Conservation and Management) Rules, 2017, protect and manage wetland ecosystems.

e The Sustainable Development Goals (SDGs) guide India's environmental policy towards global targets.

e The Paris Agreement commitment aims to mitigate climate change impacts through international
cooperation.

e The Swachh Bharat Mission promotes cleanliness and sanitation across the country.

e The National Mission for Green India aims to increase forest cover and biodiversity.

e The National Action Plan on Climate Change outlines India’s strategy for climate change mitigation and
adaptation.

e The Clean Ganga Mission (Namami Gange) aims to clean and rejuvenate the Ganges River.

e The Bishnoi Movement, originating in Rajasthan, India, emphasizes environmental conservation and
protection of wildlife, advocating for sustainable living practices and non-violence towards animals and
nature.

e The Smart Cities Mission promotes sustainable urban development practices.

e The Jal Jeevan Mission aims to provide safe drinking water to all rural households.

e The National River Conservation Plan (NRCP) aims to clean up major rivers in India.

e The National Green Highways Mission promotes green cover along highways.

e The National Wildlife Action Plan outlines conservation strategies for wildlife.

e The National Afforestation Programme (NAP) aims to increase forest cover through afforestation and
reforestation.

e The Blue Flag Certification promotes sustainable development of beaches.

e The Water (Prevention and Control of Pollution) Cess Rules impose a tax on water consumption.

e The Ministry of Environment, Forest and Climate Change oversees environmental policies and laws.

e The National Policy on Urban Air Quality Management addresses air pollution in cities.
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The National Policy on Wetlands aims to conserve wetland ecosystems.

The National Biosecurity Policy aims to prevent and control biological threats.

The National Ganga River Basin Authority (NGRBA) coordinates efforts for Ganga rejuvenation.

The National Policy on Aquifer Management aims to manage groundwater resources sustainably.

The National Policy on Human-Wildlife Conflict aims to mitigate conflicts between humans and wildlife.
The National Agroforestry Policy promotes agroforestry practices for sustainable agriculture.

The National Policy on Biological Diversity aims to conserve India's biodiversity.

The National Policy on Eco-Tourism promotes sustainable tourism practices.

The National Policy on Conservation of Aquatic Ecosystems aims to protect aquatic biodiversity.

The National Policy on Soil Health Management aims to improve soil health for sustainable agriculture.
The Indian Institute of Tropical Meteorology conducts research on weather and climate.

The Indian Space Research Organisation (ISRO) monitors environmental changes using satellite data.
The National Environmental Engineering Research Institute (NEERI) conducts research on environmental
engineering.

The National Institute of Oceanography conducts research on oceans and marine ecosystems.

The Indian Council of Agricultural Research promotes agricultural research and development.

The Central Pollution Control Board (CPCB) monitors and regulates pollution levels.

The State Pollution Control Boards (SPCBs) implement pollution control measures at the state level.

The Ministry of Earth Sciences oversees research and policies related to earth sciences.

The Ministry of New and Renewable Energy promotes renewable energy sources.

The Ministry of Jal Shakti oversees water resource management and policies.

INTERNATIONAL AGREEMENT, PROGRAMME, MOVEMENTS, COMMUNICATION AND
PUBLIC AWARENESS PROGRAMME

e Paris Agreement (2015): Global treaty aiming to combat climate change by limiting global temperature
rise to well below 2 degrees Celsius.
e Kyoto Protocol (1997): Set binding emission reduction targets for developed countries to mitigate climate

change.
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e Montreal Protocol (1987): Aims to phase out ozone-depleting substances to protect the ozone layer.

e United Nations Framework Convention on Climate Change (UNFCCC) (1992): Establishes a framework
for international cooperation on climate change.

e Convention on Biological Diversity (CBD) (1992): Aims to conserve biodiversity, ensure sustainable use
of its components, and fair sharing of benefits from genetic resources.

e Sustainable Development Goals (SDGs) (2015): Aims to achieve sustainable development globally,
including environmental goals.

e Rio Declaration on Environment and Development (1992): Outlines principles for sustainable
development, including environmental protection.

e Stockholm Convention on Persistent Organic Pollutants (POPs) (2001): Aims to eliminate or restrict
the production and use of persistent organic pollutants.

o Basel Convention on the Control of Transboundary Movements of Hazardous Wastes and Their
Disposal (1989): Aims to reduce the movement of hazardous waste between nations and ensure
environmentally sound management.

e Ramsar Convention on Wetlands (1971): Aims to conserve and wisely use wetlands, recognizing their
ecological importance.

e Minamata Convention on Mercury (2013): Aims to protect human health and the environment from
anthropogenic emissions and releases of mercury and mercury compounds.

e Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES) (1973):
Aims to ensure that international trade in specimens of wild animals and plants does not threaten their
survival.

e Agenda 21 (1992): Action plan for sustainable development, emphasizing environmental sustainability.

e United Nations Convention to Combat Desertification (UNCCD) (1994): Aims to combat desertification
and mitigate the effects of drought.

e Rotterdam Convention on the Prior Informed Consent Procedure for Certain Hazardous Chemicals
and Pesticides in International Trade (1998): Aims to promote shared responsibility and cooperative
efforts in the international trade of certain hazardous chemicals.

e  UNEP (United Nations Environment Programme): Coordinates global environmental activities and
assists in developing environmental policies.

e Green Climate Fund (GCF): Aims to support developing countries in climate change adaptation and

mitigation efforts.
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e UN REDD Programme (Reducing Emissions from Deforestation and Forest Degradation): Aims to
reduce greenhouse gas emissions from deforestation and forest degradation.

e Agenda 2030: Includes Sustainable Development Goals (SDGs) with environmental goals like clean water,
climate action, and sustainable cities.

e CITES (Convention on International Trade in Endangered Species of Wild Fauna and Flora):
Regulates international trade in endangered species to ensure their survival.

e International Solar Alliance (ISA): Aims to promote solar energy deployment and reduce dependency on
fossil fuels.

e Chipko Movement (1970s): A grassroots environmental movement in India where villagers hugged trees
to prevent deforestation.

e Earth Day (1970): Annual event promoting environmental protection and sustainability, celebrated
globally on April 22.

e Green Revolution (1960s-1970s): Agricultural revolution promoting high-yield crop varieties, impacting
food production and environmental sustainability.

e The Bhopal Gas Tragedy occurred on the night of December 2-3, 1984, in Bhopal, India. It involved the
release of methyl isocyanate (MIC) gas from a pesticide plant owned by Union Carbide India Limited
(UCIL), leading to one of the world's worst industrial disasters. The incident resulted in thousands of
immediate deaths and long-term health effects for many survivors.

e Greta Thunberg: Swedish climate activist known for starting the Fridays for Future movement, inspiring
global climate strikes.

e COP26 (Conference of the Parties): Annual United Nations climate conferences where countries
negotiate and implement climate agreements.

o Earth Hour: Annual event encouraging individuals, communities, and businesses to turn off non-essential

lights for one hour to raise awareness about energy use and conservation.

NATIONAL AND INTERNATIONAL ORGANISATION

¢ United Nations Environment Programme (UNEP): Founded in 1972, headquartered in Nairobi, Kenya;
promotes global environmental sustainability and coordinates environmental activities within the UN
system.

o World Wildlife Fund for Nature (WWF): Established in 1961, headquartered in Gland, Switzerland;

works for wildlife conservation, habitat protection, and sustainable use of resources globally.
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e International Union for Conservation of Nature (IUCN): Founded in 1948, headquartered in Gland,
Switzerland; provides expertise on environmental issues and biodiversity conservation, publishes the Red
List of Threatened Species.

e Greenpeace International: Founded in 1971, headquartered in Amsterdam, Netherlands; conducts non-
violent direct action campaigns to protect the environment and promote peace.

¢ Global Environment Facility (GEF): Established in 1991, headquartered in Washington, D.C., USA;
provides grants for projects related to biodiversity, climate change, international waters, land degradation,
and chemicals.

e International Renewable Energy Agency (IRENA): Founded in 2009, headquartered in Abu Dhabi, UAE;
promotes the adoption and sustainable use of renewable energy worldwide.

¢ International Maritime Organization (IMO): Established in 1948, headquartered in London, UK;
regulates shipping to prevent marine pollution and reduce environmental impact.

e Convention on Biological Diversity (CBD): Adopted in 1992, headquartered in Montreal, Canada; aims to
conserve biodiversity, promote sustainable use of biological resources, and fair sharing of benefits.

o Ramsar Convention on Wetlands: Adopted in 1971, headquartered in Gland, Switzerland; protects
wetlands of international importance and promotes their sustainable use.

e United Nations Framework Convention on Climate Change (UNFCCC): Adopted in 1992, headquartered
in Bonn, Germany; provides a framework for international cooperation to combat climate change.

o Basel Convention on the Control of Transboundary Movements of Hazardous Wastes and Their
Disposal: Adopted in 1989, headquartered in Geneva, Switzerland; regulates transboundary movements of
hazardous wastes and their disposal.

e Stockholm Convention on Persistent Organic Pollutants (POPs): Adopted in 2001, headquartered in
Geneva, Switzerland; aims to eliminate or restrict the production and use of persistent organic pollutants.

e  Ministry of Environment, Forest and Climate Change (MoEFCC): Established in 1985 in New Delhi, it
formulates policies and programs for environmental conservation and climate change mitigation.

e Central Pollution Control Board (CPCB): Founded in 1974 and headquartered in New Delhi, it monitors
and regulates environmental pollution across India.

e National Green Tribunal (NGT): Established in 2010 in New Delhi, it adjudicates cases related to
environmental protection and conservation.

¢ Wildlife Institute of India (WII): Founded in 1982 in Dehradun, it conducts research and training in

wildlife conservation and biodiversity.
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National Biodiversity Authority (NBA): Established in 2003 in Chennai, it regulates access to biological

resources and associated knowledge under the Biological Diversity Act.

¢ Indian Council of Forestry Research and Education (ICFRE): Established in 1986 in Dehradun, it
conducts forestry research and education across India.

e National Institute of Oceanography (NIO): Founded in 1966 in Goa, it conducts research on
oceanography, marine biodiversity, and coastal zone management.

e Centre for Science and Environment (CSE): Founded in 1980 in New Delhi, it promotes sustainable
development and advocates for environmental protection.

e Botanical Survey of India (BSI): Established in 1890 in Kolkata, it surveys and conserves plant
biodiversity across India.

e  Zoological Survey of India (ZSI): Founded in 1916 in Kolkata, it surveys and conserves animal
biodiversity across India.

o  Forest Survey of India (FSI): Established in 1981 in Dehradun, it assesses and monitors forest resources

and forest cover changes in India.
ROLE OF INFORMATION TECHNOLOGY IN ENVIRONMENT AND HUMAN HEALTH

e Remote Sensing (RS) technology aids in monitoring deforestation and land use changes.

e Geographic Information System (GIS) tools assist in mapping environmental features and resources.
e Artificial Intelligence (Al) predicts natural disasters and analyse climate patterns.

o Satellite Imagery (SI1) monitors global environmental changes effectively.

e Unmanned Aerial Vehicle (UAV) or drones survey wildlife and monitor habitats.

e Mobile Applications (Apps) promote eco-friendly behaviours and sustainability practices.
e Online Platforms (OP) educate and raise awareness about environmental issues.

e Cybersecurity (CS) protects environmental data from cyber threats.

e Cloud Computing (CC) stores and processes large-scale environmental datasets.

e Al enhances agricultural productivity and minimizes resource consumption.

e Robotics aid in environmental cleanup and habitat restoration projects.

e Social Media (SM) platforms mobilize communities for environmental activism.

e Wearable Devices (WD) monitor personal environmental impacts and health metrics.
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e Digital Platforms (DP) foster collaboration for conservation efforts.

e Data Analytics (DA) identifies trends in environmental health and pollution.

e Al-powered Sensors (AlS) detect and mitigate pollution in real-time.

e Information Technology (IT) supports wildlife conservation through data-driven insights.
e Renewable Energy Management Systems (REMS) optimize renewable power generation.
e Online Platforms facilitate recycling programs and waste management.

e IT enables precision agriculture for sustainable farming practices.

e E-waste Management Systems (EWMS) responsibly recycle electronic waste.

e Al algorithms enhance biodiversity monitoring and conservation efforts.

e Online Platforms support sustainable forestry and deforestation monitoring.

e Mobile Applications track carbon footprints and emissions for environmental impact.

e Al-powered Drones (AID) monitor marine ecosystems and protect biodiversity.

e Virtual Reality (VR) simulates environmental impacts and urban planning scenarios.

e Social Media (SM) campaigns promote renewable energy adoption and environmental awareness.
e Wearable Technology (WT) tracks environmental exposure risks and health impacts.

e Cloud Computing models climate change predictions and environmental impacts.

e Robotics assist in disaster response and environmental cleanup operations.

e Digital Twins simulate sustainable urban development and infrastructure planning.

e Al Models predict environmental risks and optimize mitigation strategies.

e loT Devices enhance energy efficiency in buildings and smart city initiatives.

e Online Platforms facilitate global collaboration on climate change mitigation.

e Blockchain secures environmental data and transactions for transparency and accountability.

ASSIGNMENT QUESTIONS

1. Assess the effectiveness of the NGT in ensuring enforcement of environmental laws and regulations.

Discuss its role in holding polluters accountable and promoting sustainable development.
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2. Propose future directions for the environmental movement in the 21st century. Discuss emerging
priorities, innovative approaches, and collaborative strategies needed to address global environmental
challenges.

3. Discuss the importance of public awareness in addressing environmental issues. Explain how informed

public participation can contribute to sustainable development and environmental conservation.
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