Class 8

Introduction to Biodiversity and Environment

Definition: Biodiversity refers to the variety of life forms on Earth, including
genetic diversity within species, species diversity, and ecosystem diversity.
Environment encompasses all living (biotic) and non-living (abiotic) components
interacting in an ecosystem. Together, they sustain life and provide resources.
Importance: Biodiversity ensures ecosystem stability, food security, medicine, and
cultural values. A healthy environment supports human survival; imbalances lead
to disasters like climate change.

Deep Insight: Biodiversity hotspots (e.g., Himalayas in Nepal) have high species
richness but face threats. The environment acts as a life-support system; human
activities disrupt this, causing loss of 1 million species at risk (IPBES report).
Present Status of Biodiversity in Nepal

Overview: Nepal is a biodiversity hotspot with diverse ecosystems from the Terai
plains to the Himalayas. It hosts over 11,000 species of plants, 1,000 bird species,
200 mammal species, and 600 butterfly species. Endemic species include the red
panda and one-horned rhinoceros.

Key Areas: Chitwan National Park (UNESCO site) has tigers and rhinos;
Sagarmatha National Park features snow leopards and yaks. Wetlands like Koshi
Tappu support migratory birds.

Current Challenges: Nepal ranks high in biodiversity but faces rapid loss; 5% of
forests lost annually. Protected areas cover 23% of land, but poaching and habitat
fragmentation persist.

Deep Insight: Nepal’'s altitudinal variation (60m to 8,848m) creates microclimates,
fostering diversity. However, climate change threatens glacial-dependent species,
with melting affecting water sources.

Types of Biodiversity

Genetic Diversity: Variations in genes within a species, enabling adaptation. E.g.,
different rice varieties in Nepal resist pests or floods.

Species Diversity: Number and variety of species in an area. E.g., Terai forests
have diverse mammals, birds, and insects.



Ecosystem Diversity: Variety of habitats, like forests, wetlands, and grasslands.
E.g., Nepal's ecosystems range from alpine to tropical.

Deep Insight: Genetic diversity prevents inbreeding; species diversity supports
food webs. Ecosystem diversity buffers against changes, like floods in riverine
systems.

Importance of Biodiversity

Ecological Benefits: Pollination, soil fertility, water purification, and climate
regulation. E.g., Bees pollinate crops; forests absorb CO,.

Economic Value: Food, medicine (e.g., Himalayan herbs), tourism, and timber.
Nepal's biodiversity contributes to GDP via ecotourism.

Cultural and Ethical: Spiritual values in indigenous cultures; intrinsic right to exist.
Deep Insight: Biodiversity loss reduces resilience; e.g., monocultures (single crops)
are vulnerable to diseases. Conservation yields benefits like bioprospecting for
drugs.

Causes of Biodiversity Loss

Habitat Destruction: Deforestation, urbanization, and agriculture. E.g., Chitwan
National Park faces encroachment; Nepal loses 1.4% forest cover yearly.
Overexploitation: Overhunting, fishing, and logging. E.g., Poaching of rhinos and
tigers; illegal trade in wildlife parts.

Pollution: Chemical runoff, plastic waste, and air pollution. E.g., Bagmati River
pollution from industries kills aquatic life; air pollution in Kathmandu affects birds.
Invasive Species: Non-native species outcompete locals. E.g., Lantana weed
invades forests, reducing native plants.

Climate Change: Altered habitats; e.g., Rising temperatures shift species ranges,
threatening Himalayan endemics like the snow leopard.

Other Causes: Population growth, infrastructure (roads fragment habitats), and
lack of awareness. Synergistic effects accelerate loss.

Deep Insight: Human-induced causes dominate; e.g., Nepal's dependency on
firewood leads to deforestation. Global factors like carbon emissions exacerbate
local issues.

Conservation of Biodiversity

In-Situ Conservation: Protecting in natural habitats. E.g., National parks (e.g.,
Sagarmatha) and wildlife reserves; Nepal has 20 protected areas covering 23% of
land.

Ex-Situ Conservation: Outside habitats. E.g., Zoos, seed banks, and botanical
gardens; Nepal's National Herbarium preserves plant species.

Sustainable Practices: Community forestry, ecotourism, and protected areas. E.g.,
Nepal's REDD+ program reduces deforestation by incentivizing forest protection.
International Efforts: Conventions like CBD (Convention on Biological Diversity);
Nepal's Biodiversity Strategy (2014-2020) aims to conserve 30% of land by 2030.



Community Involvement: Buffer zone management empowers locals; e.g.,
Annapurna Conservation Area involves indigenous groups.

Deep Insight: Success stories include rhino population recovery (from 100 to
700+). Challenges: Enforcement gaps; solutions include education and technology
(e.g., camera traps for monitoring).

Components of Environment

Biotic Components: Living organisms - producers (plants), consumers (animals),
decomposers (bacteria/fungi).

Abiotic Components: Non-living - air, water, soil, sunlight, temperature, minerals.
Deep Insight: Interactions form ecosystems; e.g., abiotic factors limit biotic
distribution (e.g., altitude affects plant growth in Himalayas).

Ecosystems and Energy Flow

Definition: Ecosystems are communities of organisms interacting with their
environment. Types: Terrestrial (forests), Aquatic (ponds), and Artificial (farms).
Food Chains and Webs: Energy transfer: Producers — Primary consumers —
Secondary consumers — Decomposers. E.g., Grass — Deer — Tiger.

Energy Flow: 10% rule - only 10% energy transfers to next level; rest lost as heat.
Pyramids: Number, biomass, energy.

Deep Insight: Food webs show complexity; disruptions (e.g., pesticide killing
insects) collapse chains. Trophic levels limit ecosystem size.

Environmental Pollution

Air Pollution: Sources: Vehicles, industries, burning. Effects: Respiratory diseases,
acid rain. Control: Clean fuels, afforestation.

Water Pollution: Sewage, chemicals, plastics. Effects: Eutrophication, dead zones.
Control: Sewage treatment, river cleaning (e.g., Bagmati).

Soil Pollution: Pesticides, fertilizers, waste. Effects: Reduced fertility, erosion.
Control: Organic farming, composting.

Noise Pollution: Loud sounds from traffic/industries. Effects: Hearing loss, stress.
Control: Regulations, green belts.

Deep Insight: Pollution is interconnected; e.g., air pollution causes water
acidification. Global issues like ozone depletion and plastic oceans threaten
biodiversity.

Environmental Issues and Sustainable Development

Global Warming and Climate Change: Greenhouse gases trap heat; causes
sea-level rise, extreme weather. Mitigation: Reduce emissions, renewable energy.
Deforestation: Loss of forests for agriculture; effects: Floods, landslides in Nepal.
Solutions: Reforestation, agroforestry.

Waste Management: Solid waste, e-waste. 3Rs: Reduce, Reuse, Recycle. E.g., Plastic
bans in Nepal.

Sustainable Development: Meeting needs without compromising future
generations. E.g., Green economy, eco-friendly tourism.



Deep Insight: Nepal's vulnerability (Himalayan glaciers) requires adaptation.
International goals like SDGs aim for balance; local actions (e.g., community-led
conservation) are key.

Concept and Importance of Sustainable Development

Concept: Sustainable development balances economic growth, social equity, and
environmental protection (Brundtland Report, 1987). It ensures resources are used
efficiently for present and future needs, integrating ecology with development.
Importance: Prevents resource depletion, reduces poverty, and mitigates climate
change. In Nepal, it promotes inclusive growth while conserving biodiversity; e.g.,
hydropower projects must consider river ecosystems.

Deep Insight: Pillars: Economic (jobs via green tech), Social (equity for
marginalized), Environmental (conservation). Unsustainable practices lead to
crises; sustainable ones build resilience.

Aims of Sustainable Development in Environmental Conservation

Preserve Biodiversity: Protect species and habitats to maintain ecosystem services
like clean water and air.

Reduce Pollution and Waste: Minimize emissions and promote recycling to prevent
environmental degradation.

Combat Climate Change: Lower greenhouse gases and adapt to impacts, e.g.,
through renewable energy.

Promote Resource Efficiency: Use resources sustainably (e.g., water, forests) to
avoid depletion.

Enhance Ecosystem Resilience: Restore degraded areas and ensure long-term
viability.

Deep Insight: Aligned with SDGs (e.g., Goal 13: Climate Action, Goal 15: Life on
Land); aims foster global cooperation for planetary health.

Efforts of Nepal on Environmental Conservation

Policy and Legislation: National Biodiversity Strategy (2014), Forest Act (1993),
and Environmental Protection Act (1997). EIA mandatory for projects.

Protected Areas: 20 national parks and reserves; e.g., Chitwan for rhinos,
Annapurna for community conservation.

International Commitments: Signed CBD, UNFCCC; participates in REDD+ for
forest carbon credits.

Community Initiatives: Buffer zone programs empower locals; e.g., Terai Arc
Landscape for transboundary conservation.

Renewable Energy: Hydropower expansion (80% of electricity); solar initiatives in
rural areas.

Challenges and Progress: Plastic bag ban (2019), Bagmati cleanup, but
enforcement issues persist. Success: Rhino numbers up 20% in 10 years.

Deep Insight: Nepal's efforts integrate culture (e.g., sacred groves); global
partnerships (e.g., with WWF) amplify impact.



Key Concepts and Applications

Biodiversity Hotspots: Areas with high diversity and threats; Nepal has several.
Environmental Impact Assessment (EIA): Evaluates projects’ effects; mandatory in
Nepal.

Role of Humans: Stewards of environment; education promotes conservation.
Deep Insight: Interdependence: Biodiversity loss affects environment (e.g., fewer
pollinators reduce crop yields). Technology (e.g., GIS for mapping) aids
monitoring.

Key Diagrams and Concepts

Biodiversity types: Venn diagram.

Food web: Interconnected chains.

Energy pyramid: Levels with decreasing energy.

Pollution cycle: Sources, effects, controls.

Deep Insight: Ecosystem flowchart; climate change graphs.

Exam Tips

Memorize definitions, examples, and threats; relate to Nepal (e.g., local
ecosystems).

Practice drawing pyramids and webs.

Understand interconnections; e.g., how pollution affects biodiversity.

Common mistakes: Confusing in-situ/ex-situ; forgetting energy loss in chains.
Important Questions for Exams (Class 8 Level)

Very Short Answer Questions (1-2 words or simple phrases)

What is biodiversity?

Name one type of biodiversity.

What is an ecosystem?

Define pollution.

What is sustainable development?

Short Answer Questions (1-2 sentences)

Explain the importance of genetic diversity with an example.

How does habitat destruction threaten biodiversity?

Describe the components of an environment.

What is a food chain? Give an example.

How can we control air pollution?

Long Answer Questions (Detailed explanations, 4-6 sentences)

Describe the types of biodiversity and their importance. Explain how threats like
pollution affect them, with examples from Nepal.

Explain ecosystems, food chains, and energy flow. Discuss the 10% energy rule and
its implications for ecosystem stability.

Discuss various types of environmental pollution and their effects. Suggest control
measures and relate to sustainable development.



What are the major environmental issues in Nepal? How do they impact
biodiversity, and what conservation strategies can be adopted?

Explain the concept of sustainable development. How can individuals and
communities contribute to protecting biodiversity and the environment?
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