


 

Know Your Vehicle (KYV)  
Objective : KYV is a verification system for FASTag 
users where they must  upload images of their vehicle 
and registration certificate to confirm that the 
FASTag is correctly linked to the vehicle  

● KYV is an initiative of NHAI and was notified 
by NPCI  

● Introduced:  In 2024 to prevent leakages and 
misuse in the FASTag system  

● The verification has to be repeated every three 
years   

● It ensures the ‘One Vehicle One FASTag’ rule 

DRISHTI System   
Aims: DRISHTI is an AI-based monitoring system 
designed to detect unlocked tampered doors on 
moving freight wagons  

● Developed BY: Northeast Frontier Railway 
(NFR) and the IIT Guwahati Technology 
Innovation and Development Foundation. 

  Green Tug Transition Programme 
(GTTP)  

Launched: In 2023 by the Ministry of Port Shipping 
and Waterways  

Objective: To phase out conventional fuel-based 
harbour tugs operating in Indian Major Ports and 
replace them with green tugs powered by cleaner and 
more sustainable alternative fuels  

Aims:INDIA aims becoming a ‘Global Hub for Green 
Ship’ building by 2030 with the launch of the Green 
Tug Transition Programme (GTTP)  

● It is a key initiative under the ‘Panch Karma 
Sankalp’.  

One District One Product Scheme 
Introduced :In 2018 by the Ministry of Commerce 
and Industry  

Type: centrally sponsored scheme  

Aims : To promote district-specific products to boost 
local economies, enhance rural livelihoods, and 
increase exports  

● It has been integrated with PM Formalization 
of Micro Food Processing Enterprises 
(PMFME) Scheme  

Nodal Ministry: Ministry of  Processing Industries 
(MOFPI). 

              Tex-RAMPS Scheme  
Full form:Textiles Focused Research, Assessment, 
Monitoring, Planning, and Startup  

Launched by: Ministry of Textiles  

Type: Central Sector Scheme  

Aims: To address critical gaps in research, data 
systems, and innovation support and capacity 
development    

●  Key components: Research & Innovation, 
Data, Analytics & Diagnostics, Integrated 
Textiles Statistical System (ITSS), Capacity 
Development, and Start-up & Innovation 
Support. 

 Export Promotion Mission  
Flagship initiative announced in the Union Budget 
2025–26  

Aims : 

● To boost India’s export competitiveness, 
especially for MSMEs, first-time exporters, and 
labour-intensive sectors  

● It offers a flexible, digital, and consolidated 
framework merging schemes like Interest 
Equalisation  and Market Access Initiative  

Implemented by:  Directorate General of Foreign 
Trade (DGFT)  

●  Under EPM, priority help goes to sectors 
facing global tariff hikes such as textiles, 
leather, gems & jewellery, engineering goods, 
and marine products  

 Sub-schemes under EPM: 

● NIRYAT PROTSAHAN will expand 
affordable trade finance through interest 
subvention, export factoring, and collateral 
guarantees 

● NIRYAT DISHA will strengthen quality 
compliance,international branding, packaging, 
warehousing, and logistics to improve market 
readiness. 

Credit Guarantee Scheme for Exporters 
(CGSE) 

Aims: To enhance liquidity, support market 
diversification, boost employment, and improve global 
competitiveness of Indian exporters  

Feature: It provides additional collateral-free credit 
support of up to ₹20,000 crore with 100% guarantee 
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OZONE LAYER DEPLETION 
Advanced UPSC Notes  |  Prelims + Mains  |  Environment & Ecology 

1.  INTRODUCTION 

Ozone Layer Depletion refers to the gradual thinning of the ozone layer in the stratosphere caused 
primarily by anthropogenic emission of Ozone-Depleting Substances (ODS) such as CFCs, 
halons, and others. 
The ozone layer exists in a dynamic equilibrium between: 

● Formation — photochemical reactions 
● Destruction — natural + chemical reactions 

Human-induced chemicals have disturbed this equilibrium, leading to accelerated depletion. 

KEY RESULT: Increased penetration of harmful UV-B radiation → Adverse 
impacts on health, ecosystems, and climate 

CONTEMPORARY SHIFT: From 'global crisis' → 'controlled recovery with 
emerging risks' 

2.  OZONE: NATURE, FORMATION & DISTRIBUTION 

A. Chemical Nature 
● Ozone (O₃) — triatomic allotrope of oxygen 
● Highly reactive and thermodynamically unstable 

B. Formation Mechanism (Chapman Cycle) 
O₂ + UV radiation → 2O     |     O + O₂ → O₃ 

Continuous formation & destruction maintain balance. 

C. Atmospheric Distribution 

Layer Location Type 

Stratosphere (10–50 km) ~90% Ozone Good Ozone 

Troposphere ~10% Ozone Bad Ozone  

D. Importance of Ozone Layer 
● Protective Role: Absorbs UV-B radiation (290–315 nm) — prevents DNA mutations, skin 

cancer, cataracts, ecosystem damage 
● Climatic Role: Influences temperature gradient in stratosphere; affects global atmospheric 

circulation 
● Ecological Role: Maintains biodiversity, supports agriculture & marine productivity 

Unit of Measurement: Dobson Unit (DU) 

3.  MECHANISM OF OZONE DEPLETION 

Ozone depletion occurs through catalytic cycles involving halogen radicals. 

A. Step-wise Mechanism 
● Step 1 – Photodissociation of ODS: CFC + UV → Cl (free radical) 
● Step 2 – Ozone Destruction Cycle: 

○ Cl + O₃ → ClO + O₂ 
○ ClO + O → Cl + O₂ 

NET REACTION: O₃ + O → 2O₂ 

B. Key Concepts 
● Catalytic Nature: Chlorine is regenerated — one Cl atom can destroy THOUSANDS of O₃ 

molecules! 
● Bromine Cycle: ~100× more destructive than chlorine 
● Reservoir Compounds: HCl, ClONO₂ act as inactive storage forms; converted into active 

radicals via PSCs 

4.  CAUSES OF OZONE DEPLETION 

A. Natural Causes (Minor) 

 



 

● Nitrogen oxides (NOx), Hydrogen oxides (HOx) 
● Volcanic eruptions, Methane oxidation 

Note: Natural causes lead only to TEMPORARY depletion 

B. Anthropogenic Causes  

ODS Key Use Depleting Agent Significance 

CFCs Refrigeration, aerosols, foam Chlorine Lifetime: 40–150 yrs 

Halons Fire extinguishers Bromine 100× > chlorine 

Methyl Bromide Pesticide Bromine High ODP 

Nitrous Oxide (N₂O)  Fertilizers, livestock, 
combustion 

Nitrogen LARGEST ODS 
today! 

 

Note : N₂O is now the LARGEST ODS; VSLS (Very Short-Lived Substances) & illegal 
refrigerant trade are emerging concerns 

5.  POLAR STRATOSPHERIC CLOUDS (PSCs) 

Formation 
● Form at very low temperatures (~-80°C) in polar stratosphere 

Role in Ozone Depletion 
● Convert inactive chlorine → active radicals 
● Provide surface for heterogeneous reactions 
● Accelerate ozone destruction cycles 

PSCs are the KEY reason for the severe Antarctic Ozone Hole 

6.  THE OZONE HOLE  

 
Ozone Hole: Region of severe seasonal ozone depletion — not complete disappearance! 

 ANTARCTICA (Severe)  ARCTIC (Less Severe) 

● Extremely low temperature 
● Strong polar vortex isolates air 
● High PSC formation 
● Peaks in OCTOBER 

● Warmer conditions 
● Weaker polar vortex 
● Less PSC formation 
● Less severe depletion 

 

Seasonal Cycle of Antarctic Ozone Hole 
● Winter: PSC formation — chlorine stored 
● Spring: UV returns → rapid ozone destruction 
● October: PEAK depletion 
● Summer: Vortex breaks — hole recovers 

7.  EFFECTS OF OZONE DEPLETION 

A. Human Health Effects 
● Skin Cancers: Melanoma, Basal cell carcinoma, Squamous cell carcinoma 
● Eye Damage: Cataracts, Photokeratitis 
● Immune Suppression — reduces body's ability to fight infections 
● DNA Mutations — direct UV-B damage to genetic material 
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B. Terrestrial Ecosystem 
● Reduced photosynthesis — growth abnormalities 
● Crop yield decline — food security threat 
● Biodiversity shifts — species vulnerability 

C. Aquatic Ecosystem 
● Damage to phytoplankton — base of the marine food chain 
● Reduced marine productivity 
● Impaired larval development — fishery impacts 

D. Biogeochemical Cycles 
● Alters carbon & nitrogen cycles 
● Affects greenhouse gas balance 

E. Materials Damage 
● Faster degradation of plastics, rubber, and paints 

8.  GLOBAL EFFORTS — INTERNATIONAL TREATIES 

Treaty Year Key Features 

Vienna Convention 1985 Framework agreement; first international recognition of ozone 
depletion threat 

Montreal Protocol 1987 Legally binding; phased out ~98–99% ODS; Most Successful 
Environmental Agreement ever 

Kigali Amendment 2016 Targets HFCs (high GWP gases); Aim: 80–85% reduction by 
2047; Links ozone with climate change 

KEY FACT: Montreal Protocol is widely regarded as the MOST SUCCESSFUL 
international environmental agreement 

9.  INDIA'S EFFORTS & POLICIES 

Achievements 
● 99% ODS phased out — early compliance with global targets 
● Active participant in Montreal Protocol & Kigali Amendment 

Key Policies 
● ODS Rules, 2000 — regulatory framework for ODS control 
● HCFC Phase-out by 2040 — gradual elimination of hydrochlorofluorocarbons 

Latest Updates (2024–25) 
● HCFC ban in new equipment: 2025  
● Kigali phase-down from: 2028  

Institutional Mechanism 
● Ozone Cell — under Ministry of Environment, Forest and Climate Change (MoEFCC) 
● Collaboration with UNDP for technology transfer 

10.  LATEST DEVELOPMENTS  

Recovery Timeline 

Region Expected Recovery 

Global ~2040 

Arctic ~2045 

Website: www.striveedgeias.in   Application: Strive Edge Academy - Apps on Google Play     2     
Telegram: https://t.me/StriveIAS         Student support: https://wa.me/917217630385 

http://www.striveedgeias.in/
https://play.google.com/store/apps/details?id=co.thor.igmnz
https://t.me/StriveIAS
https://wa.me/917217630385


 

Region Expected Recovery 

Antarctic ~2066 

 
● 2024–25: Smaller ozone hole observed — early closure — indicates successful global action 

SUCCESS STORY: Ozone recovery is a rare example of global environmental 
cooperation working! 

11.  OZONE–CLIMATE CHANGE NEXUS 

● ODS are also greenhouse gases — dual impact on ozone & climate 
● Ozone recovery affects temperature and wind circulation patterns globally 
● Kigali Amendment — bridges ozone protection with climate change mitigation 
● Stratospheric ozone changes can alter jet streams and rainfall patterns 

12.  EMERGING CHALLENGES 

● Nitrous Oxide (N₂O) dominance — not regulated under Montreal Protocol 
● Illegal ODS trade — black market for banned refrigerants (e.g., CFC-11 resurgence) 
● Space launches — rocket exhaust deposits chlorine at stratospheric altitudes 
● Climate feedback loops — climate change may slow ozone recovery 
● VSLS — Very Short-Lived Substances not yet fully regulated 

13.  WAY FORWARD 

Policy 
● Extend Montreal Protocol to regulate N₂O 
● Strengthen enforcement against illegal ODS trade 
● Regulate emerging ODS (VSLS) 

Technology 
● Promote natural refrigerants — CO₂, NH₃, hydrocarbons 
● Energy-efficient cooling systems — co-benefit for climate 

Governance 
● Integrate ozone + climate change frameworks 
● Capacity building in developing nations 

14.  RECALL BOX 

Key Term Quick Fact 

Dobson Unit (DU) Unit to measure ozone concentration 

Chapman Cycle Natural O₃ formation mechanism 

Montreal Protocol (1987) Most successful environmental treaty 

Kigali Amendment (2016) Targets HFCs; climate + ozone link 

PSCs Key trigger of Antarctic Ozone Hole 

N₂O Now the LARGEST ODS globally 

Ozone Cell India's nodal body — under MoEFCC 

Antarctic hole peak October every year 

Antarctic recovery Expected by ~2066 
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	BASICS OF ECOLOGY 
	What is Ecology?The term Ecology comes from the Greek word “Oikos”, meaning home or place to live; literally, it refers to the study of the home of nature. Ecology is a branch of science that studies organisms, their environment, and the interactions between them, focusing on the distribution and relationships of biotic and abiotic factors in the environment. 
	 
	Environment and Its Components 
	Current Relevance of Bioaccumulation & Biomagnification 
	Classification of Biotic Interactions 
	 
	1. Mutualism 
	2. Commensalism 
	3. Protocooperation 
	5. Parasitism 
	●​ Aquatic (Hydrosere); Phytoplankton → Submerged plants → Floating plants → Reed swamp → Marsh meadow → Scrub → Forest 
	1. Tundra Ecosystems 
	 2. Forest Ecosystems 
	3. Grassland Ecosystems 
	4. Desert Ecosystems 
	Other Types of Terrestrial Ecosystems (India-specific) 
	 
	b. Tropical Seasonal (Monsoon) Forests 
	c. Savanna (Tropical Wet and Dry) 
	b. Temperate Evergreen Forest (Mediterranean Climate) 
	c. Temperate Rainforest Biome 
	Major Groups 


	I. MOIST TROPICAL FORESTS 
	Soil ; The soil is mainly lateritic or alluvial in nature, highly leached and acidic, but rich in organic matter. 
	Flora ; The major flora found in these forests include Ebony, Mahogany, Rosewood, Mesua, Dipterocarpus, and Bamboo. 
	Economic Importance ; The economic importance of these forests includes valuable hardwood, medicinal plants, and serving as a gene pool for future crops. 
	Soil ; The soil in these forests is moist and fertile. 
	Distribution 
	Flora ; The common flora of these forests include rosewood, laurel, mesua, terminalia, and bamboo. 
	Soil ; The soil in these forests is deep, fertile alluvial and red soil. 
	Distribution 
	Characteristics 
	Fauna ; The fauna of these forests includes tigers, elephants, gaurs, deer, and sloth bears. 
	Economic Importance ; The economic importance of these forests lies in being the backbone of India’s timber industry and providing fuelwood, fodder, tendu leaves, and lac. 
	Problems ; The main problems faced by these forests are over-exploitation, grazing pressure, and shifting cultivation. 

	II. LITTORAL AND SWAMP FORESTS 
	Distribution 
	Flora ; The common flora of mangrove forests includes Sundri, Rhizophora, Avicennia, and various palms. 

	III. DRY TROPICAL FORESTS 
	5. Tropical Dry Deciduous Forests 
	Distribution ; These forests are distributed in the Eastern Himalayas and the Nilgiri Hills. 
	Flora ; The common flora of these forests includes Oak, Chestnut, and Maple. 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	CONCLUSION 
	 
	Distribution in India  
	In India, these grasslands are found in the High Himalayas (alpine pastures), Western Rajasthan (semi-arid steppes), the Deccan Plateau, the Terai belt (tall elephant grass), and the Shola grasslands of the Western Ghats. 

	Types of Grassland Ecosystems 
	Based on Climate 
	1. Tropical Grasslands (Savannas) 
	Major Types ; India has several types of grasslands based on climate and rainfall: 


	DESERT ECOSYSTEMA desert ecosystem is a biome characterized by extremely arid conditions, resulting in scarce water availability and sparse vegetation. It involves interactions between species, the environment, and abiotic factors. 
	Types of Deserts 
	a. Hot Deserts 

	Importance of Desert Ecosystems 
	 
	Adaptations 
	Keystone Species 
	Political Impacts 
	Social Impacts 

	 
	Status of Desertification in India  
	Most Affected States  
	2. Integrated Watershed Management Programme 
	3. Desert Development Programme (1995) 
	7. Fodder and Feed Development Scheme (2010) 
	Share of Forest Types in India 

	 
	Global Context 
	AQUATIC ECOSYSTEM An aquatic ecosystem is an ecosystem in which biological interactions occur primarily in water, and the organisms are adapted to live in freshwater, marine, or brackish environments. The word “aquatic” is derived from the Latin word “aqua”, meaning water. 
	Classification of aquatic ecosystems (based on salinity) 
	Salinity is the most important factor influencing the distribution of aquatic organisms. 
	1.​Freshwater Ecosystems 
	Classification of Freshwater Ecosystems (Based on Water Movement) 
	A. Lentic Freshwater Ecosystem 

	B. Lotic Freshwater Ecosystem 
	Characteristics 
	Examples ; Rivers, Streams, Springs, Mountain brooks 

	Characteristics of Marine Ecosystem 

	1.​Periphyton 
	2.​Neuston 
	3.​Plankton 
	4.​Nekton 
	5.​Benthos 
	1.​Sunlight 
	2.​Temperature 
	3.​Dissolved Oxygen (DO) 
	4.​Transparency 
	Government Initiatives 

	Lakes in India 
	Ageing of Lakes (Eutrophication)Like living organisms, lakes undergo a natural ageing process called eutrophication, during which they accumulate mineral and organic matter, gradually become shallow, and eventually transform into marshes or land, a process that normally takes thousands of years under natural conditions. 
	Types of Eutrophication 
	1.​Nutrient Enrichment (Eutrophication) 
	2.​Physical & Environmental Factors 
	3.​Anthropogenic & Climatic Factors 

	Types of HABs and Associated Toxins 
	Ecological Impacts 
	Human Health Impacts 
	Economic Impacts 

	Harmful Algal Blooms in India 
	 
	Prevention and Mitigation Measures 
	a.​Nutrient Management 
	b.​Catchment & Ecosystem Management 
	c.​Policy & Technology 

	Classification of Wetlands 
	1. Inland Wetlands 
	a. Natural Wetlands 
	2. Coastal Wetlands 
	a. Natural Coastal Wetlands 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	National Wetlands Conservation Programme (NWCP) 

	1. Ecological and Biological Importance: 
	●​Presence of rare, unique, or representative wetland types (e.g., mangroves, marshes, coastal lagoons). 
	●​Supports vulnerable, endangered, or critically endangered species of flora and fauna. 
	●​Maintains regional biodiversity and contributes to ecosystem stability. 
	●​Plays a role in maintaining hydrological balance, groundwater recharge, and water purification. 
	2. Avian Significance: 
	●​Supports large populations of waterbirds, either: 
	○​≥20,000 individuals or 
	○​≥1% of the global population of a species/subspecies. 
	●​Provides breeding, feeding, and staging grounds for migratory birds. 
	3. Ichthyological (Fish) Significance: 
	●​Supports a significant proportion of indigenous fish species. 
	●​Maintains fish breeding and nursery grounds crucial for local fisheries. 
	4. Socio-Economic and Cultural Importance: 
	●​Provides livelihoods through fishing, agriculture, and tourism. 
	●​Supports traditional or cultural practices linked with wetlands. 
	●​Plays a role in flood control and water regulation, benefiting surrounding communities. 
	5. Scientific and Educational Value: 
	●​Offers opportunities for research, monitoring, and education on wetland ecology and biodiversity. 
	●​Acts as a reference site for ecological restoration and wetland management practices. 
	6. Landscape and Aesthetic Value: 
	●​Enhances scenic beauty and recreational opportunities. 
	●​Contributes to ecotourism and environmental awareness. 
	7. Threat Mitigation Potential: 
	●​Wetlands that can mitigate impacts of climate change, such as acting as carbon sinks and buffering coastal zones. 
	●​Helps in pollution abatement and natural water filtration. 
	Montreux Record  
	The Montreux Record is a register of wetland sites included on the Ramsar List of Wetlands of International Importance that have undergone, are undergoing, or are likely to undergo changes in ecological character due to pollution, technological developments, or other human activities. It serves as a voluntary early-warning and prioritisation mechanism to draw global attention and support for threatened wetlands.  
	Background 
	Ramsar Advisory Mission (RAM) 
	Current Global Status (2025) 
	●​As of March 2025, there are 46 wetland sites included in the Montreux Record. 
	●​These represent about 25% of Ramsar sites reporting ecological change under Article 3.2 of the Convention. 
	●​No new sites were added or removed during recent reporting periods (2022–2025), indicating slow progress in restoration. 
	●​Sites cover diverse wetland types including lakes, coastal lagoons, marshes, and deltas. 
	Montreux Record in India 
	Current Indian Sites - India currently has two wetlands listed on the Montreux Record: 

	1.​Keoladeo National Park (Rajasthan) – Listed in 1990 due to water scarcity and unbalanced grazing impacting wetland character. 
	2.​Loktak Lake (Manipur) – Listed in 1993 due to deforestation of catchment, water hyacinth infestation, pollution and hydrological changes. 
	Removed Indian Site 

	●​Chilika Lake (Odisha) was listed in 1993 for mouth siltation but was successfully restored and removed from the Record in 2002 after effective conservation measures. 
	Montreux Record vs Ramsar List 
	Significance of the Montreux Record 
	●​Helps spotlight wetlands under ecological stress for technical and financial support. 
	●​Facilitates access to Ramsar Advisory Missions (RAM) for expert restoration guidance. 
	●​Supports allocation of national and international conservation resources. 
	●​Raises international awareness and encourages policy action to reverse ecological degradation. 
	The Montreux Record is a key Ramsar Convention tool for identifying wetland sites under ecological threat and mobilising technical and conservation support. With 46 globally listed sites (2025) and two Indian wetlands currently included, strengthening implementation of restoration actions is crucial to maintain ecological character and sustainable use of international wetland heritage. 
	NEKNAMPUR LAKE – INDIA’S FIRST FLOATING LAKE 
	○​Recycled plastic drums / HDPE material 
	○​Coir or mesh platforms 
	●​Native wetland plants are grown without soil, floating on water 
	●​Plant roots hang freely into lake water 
	Hence termed a “floating lake”, not because the lake floats, but because vegetation floats and treats the water 
	Hydroponics Technique Used in Neknampur Lake 
	Hydroponics = Growing plants without soil using nutrient-rich water 
	How it works in the lake: 

	2.​Aquatic and wetland plants (e.g., Canna, Typha, Vetiver) are planted 
	3.​Plant roots: 
	○​Remain submerged in polluted lake water 
	○​Absorb excess nutrients (N, P) 
	4.​Microorganisms around roots: 
	○​Break down organic pollutants 
	○​Reduce BOD and COD 
	This process mimics natural wetlands (phytoremediation) 
	ESTUARINE ECOSYSTEMEstuaries are semi-enclosed coastal ecosystems formed where freshwater from rivers mixes with saline seawater, creating highly productive but fragile transition zones between land and sea, with a free connection to the open ocean where seawater is measurably diluted by river water.  
	Key Features 
	Based on Origin 
	Ecological Importance 
	Economic Importance 
	Anthropogenic Factors 
	Natural and Climate-Induced Factors 

	Mangrove Ecosystem in India: Features, Distribution, Significance, and ConservationMangroves are salt-tolerant trees and shrubs (halophytes) growing in tropical and subtropical intertidal zones where rivers meet the sea. They thrive in saline/brackish waters, high solar radiation, temperatures of 26–35°C, and rainfall between 1,000–3,000 mm. Mangroves act as natural buffers  against coastal erosion, storm surges, and floods and support biodiversity and fisheries. India hosts some of the largest mangrove ecosystems globally, with the Sundarbans being the largest contiguous mangrove forest in the world. 

	CORAL REEFSCorals are living marine animals, not plants. They belong to the Phylum Cnidaria and form one of the most complex and productive ecosystems on Earth known as coral reefs. Coral reefs are often described as the “Tropical Rainforests of the Oceans” because of their exceptionally high biodiversity and productivity. 
	SYMBIOTIC RELATIONSHIP WITH ZOOXANTHELLAE 
	Role of Zooxanthellae 
	Role of Corals 

	FEATURES OF CORAL REEFS 
	2. Perpetually Warm Waters 
	3. Shallow Water 
	5. Abundant Plankton 
	6. Little or No Pollution 

	CLASSIFICATION OF CORAL REEFS (BASED ON LOCATION) 
	Relative Species Richness in India 
	Coral bleaching refers to the paling or whitening of corals caused by the loss of their symbiotic algae (zooxanthellae) or a reduction in the photosynthetic pigments present within them. Since zooxanthellae provide most of the coral’s energy through photosynthesis, their loss severely affects coral health and survival.  
	Bleaching occurs when: 
	●​Density of zooxanthellae declines, and/or 
	●​Concentration of photosynthetic pigments decreases 
	As a result, the white calcium carbonate skeleton of corals becomes visible. 
	Causes of Coral Bleaching 
	1.​Temperature Disruption (Major Cause) 
	○​Abnormally high and low sea surface temperatures induce bleaching. 
	○​Marine heatwaves associated with global warming cause corals to expel zooxanthellae, leading to large-scale bleaching events. 
	2.​Solar Radiation 
	○​Intense sunlight and increased ultraviolet (UV) radiation damage the photosynthetic machinery of zooxanthellae. 
	○​The effect is stronger in shallow, clear waters during periods of thermal stress. 
	3.​Atmospheric Exposure 
	○​Occurs during: 
	■​Extreme low tides 
	■​ENSO-related sea level drops 
	■​Tectonic uplift 
	○​Leads to dehydration, thermal shock, and solar stress, triggering bleaching. 
	4.​Sediment Loading 
	○​Caused by coastal erosion, dredging, and river runoff. 
	○​Sediments reduce light penetration and trap corals, increasing susceptibility to bleaching. 
	5.​Freshwater Dilution 
	○​Results from storm-generated rainfall and runoff. 
	○​Sudden drop in salinity stresses corals and disrupts the coral–zooxanthellae symbiosis. 
	1. COMAPS (1991) 


	COASTAL REGULATION ZONE (CRZ) FRAMEWORK 
	CRZ-I: Ecologically Sensitive Areas 

	LEGAL PROTECTION OF CORAL REEFS IN INDIA 
	Wild Life Protection Act, 1972 

	CONCLUSION 
	1. Based on Nature of Disposal (Degradability) 
	2. Based on Form of Persistence 
	3. Based on Existence in Nature 
	4. Based on Origin 
	1. Impact on Human Health ; Pollution can cause respiratory diseases like asthma and lung cancer, cardiovascular problems, waterborne diseases such as cholera and dysentery, and long-term toxic exposure leading to organ damage. 
	2. Damage to Ecosystems & Biodiversity ; Pollution can lead to fish deaths and marine biodiversity loss, reduced soil fertility, and species extinction due to habitat destruction. 
	3. Climate Change Acceleration ; Pollution, through greenhouse gas emissions, causes global warming, leading to extreme weather events, glacier melting, sea-level rise, and desertification. 
	4. Economic Consequences ; Pollution results in reduced agricultural productivity, decline in fisheries and tourism, higher healthcare costs, and loss of workforce productivity. 
	5. Degradation of Quality of Life ; Pollution causes noise and light disturbances affecting mental health, leads to poor living conditions in cities, and reduces life expectancy. 

	Major Types of Environmental Pollution 
	Anthropogenic (Human-Induced) 
	Health Impacts 
	Environmental Impacts 
	Economic Impacts 

	1. Air Quality Index (AQI) 
	Key Features of AQI 
	Pollutants Monitored under AQI 
	Policy & Legal Framework 
	Technological & Practical Measures 
	Recent 2025 Measures 
	3. Chemical Oxygen Demand (COD) 
	Major Contaminants 
	1. On Human Health 
	3.  Economic and Social Impacts 
	1. Pollution Control and Regulation 
	2. Wastewater Treatment 
	3. Agricultural and Urban Practices 
	4. Technological and Natural Solutions 
	5. Conservation Programmes 


	SOIL POLLUTIONSoil Pollution refers to the accumulation of toxic substances in soil at concentrations that degrade soil quality, reduce productivity, and threaten human health and ecosystems. Soil forms the foundation of food security, biodiversity, water regulation, and climate resilience. 
	Key Characteristics 
	2. Agricultural Practices 
	3. Waste Disposal 
	4.  Accidental Spills - Oil spills and leakages during storage and transport 
	5. Urbanisation and Construction 
	Sources of Soil Pollution 

	Soil Health Trends 
	●​Hypertension: chronic stress response 
	●​Heart Diseases: increased risk of stroke and cardiac problems 
	●​Sleep Disorders: insomnia and fatigue 
	●​Mental Illness: anxiety and depression 
	●​Cognitive Impairment: memory loss and reduced attention 
	●​Reduced Immunity: higher susceptibility to diseases 
	Measures to Control Noise Pollution 
	A. Control at Source 
	Current Context (2025) 
	Key Features 
	Radiation is energy that travels through space in the form of particles or electromagnetic waves, and all living organisms are continuously exposed to natural background radiation. 
	Radiation Dose refers to the amount of energy absorbed by body tissues during radiation exposure. 

	TYPES OF RADIOACTIVE PARTICLES 
	RADIOACTIVE (NUCLEAR) WASTE 
	A. NATURAL SOURCES 
	B. MAN-MADE (ANTHROPOGENIC) SOURCES 
	Recent Indian Context 

	CONCLUSION 
	Definition & Key Terms 
	Types of E-Waste 
	Human Health 


	Solid Waste Management (SWM) 
	A. Based on Source 
	B. Based on Content 
	C. Based on Hazard Potential 
	B. Human Health Impacts 
	●​Techniques include: 4R 
	○​Reduce: Minimize material consumption in production and packaging 
	○​Reuse: Reusing products or materials to extend lifecycle 
	○​Recycle: Converting waste into usable raw materials 
	○​Recover: Extracting energy or useful substances from waste 
	Circular Economy in Solid Waste Management 

	●​Key principles: 
	○​Design for longevity: Durable and repairable products 
	○​Resource recovery: Composting, recycling, bio-methanation, WtE 
	○​Eco-friendly production: Minimizing non-biodegradable and toxic materials 
	○​Integration of informal sector: Waste pickers contribute to collection and recycling 
	●​Benefits: Conserves resources, reduces greenhouse gas emissions, creates jobs, and supports sustainable development. 
	Example (India): 
	●​Vermicomposting and bio-methanation convert organic waste into fertilizers and biogas 
	●​EPR (Extended Producer Responsibility) encourages packaging producers to recycle materials 
	●​Ambikapur (Chhattisgarh) and Vellore (Tamil Nadu) implement decentralized, circular approaches 
	Challenges of SWM in India 
	B. Bio-remediation & Biomining 

	Steps to Enhance SWM 
	 Sources of Thermal Pollution 
	Control Measures for Thermal Pollution 
	A. Production and Waste Trends 
	B. Global Plastics Treaty Negotiations (INC Process) 

	India’s Plastic Pollution Profile 
	A. Waste Generation 
	B. Current Recycling Scenario ; Substantial portion recycled, mostly through informal sector; true efficiency remains uncertain. 
	Policy Framework — India 
	A. Plastic Waste Management Rules (PWM) 
	B . Implementation & Enforcement 
	Key Features 
	Major Techniques 
	Key Characteristics 
	Major Techniques 
	Types of Phytoremediation 
	c. Mycofiltration ; Mycofiltration, a subtype of mycoremediation, uses fungal mycelium as a biological filter to remove toxic particles and pathogens from water. 


	Acid Rain: Meaning, Causes, Mechanism, Impacts, and ControlIntroduction 
	●​Primary Acids: Sulfuric acid (H₂SO₄) and Nitric acid (HNO₃) formed from SO₂ and NOx. 
	●​pH: Normal rain ~5.6; acid rain <5.6 (often ~4 in polluted areas). 
	●​Significance: Major environmental issue affecting ecosystems, human health, infrastructure, and biodiversity. 
	Historical Context ; Acid rain was first observed by Robert Angus Smith in 1852 and became a global concern in the 1960s–70s due to industrial emissions in Europe and North America. 
	Mechanism of Formation 
	●​Atmospheric Reaction: 
	○​SO₂ + H₂O → H₂SO₃ → H₂SO₄ (sulfuric acid) 
	○​NO₂ + H₂O → HNO₃ + HNO₂ (nitric and nitrous acid) 
	●​Deposition: Acids return via wet deposition (rain, snow, fog) or dry deposition (dust, aerosols). 
	Sources of Pollutants 
	Key Insight: Anthropogenic emissions are the major contributors to acid rain. 
	Types of Acid Deposition 
	Impacts of Acid Rain 
	●​Forests: Leaf damage, reduced photosynthesis, weakened trees, early aging, pest susceptibility. 
	●​Aquatic Life: pH drop kills sensitive species; Al³⁺ mobilization toxic → biodiversity loss. 
	●​Terrestrial Animals: Indirect impact through food chain disruption. 
	b. Human Health 

	●​Cardiovascular issues and chronic health problems. 
	●​Ground-level ozone formation → aggravates respiratory disorders. 
	c. Infrastructure  ;Corrosion of metals and deterioration of stone (marble, limestone). Cultural monuments (e.g., Taj Mahal) at risk. 
	d. Economic ; Acid rain causes damage to timber, crops, and fisheries and increases maintenance costs for buildings and infrastructure. 

	Global Scenario 
	●​US Acid Rain Program (ARP): SO₂ ↓ 95%, NOx ↓ 89% since 1980s. 
	●​Europe: SO₂ emissions ↓ 70–80% since 1990. 
	●​Emerging threats in developing nations (India, China) due to industrial growth. 
	Acid Rain in India 
	●​Other regions: Singrauli, Delhi-NCR, Kalyan, Pune, Bhubaneswar. 
	●​pH varies due to soil buffering; alkaline soils mitigate severe effects. 
	●​Rising sulfate and nitrate ions indicate growing concern in urban-industrial zones. 
	Control Measures 
	Emission Reduction 

	●​Flue Gas Desulfurization (FGD): removes SO₂ from smokestacks. 
	●​Catalytic converters: reduce NOx emissions from vehicles. 
	Energy Alternatives ; Shift to renewable energy: wind, solar, hydro. 
	Ecosystem Restoration 

	●​Afforestation and soil nutrient enhancement. 
	Policy & Awareness  ;Stricter emission norms, industrial compliance, public awareness campaigns. 


	Renewable Energy in India 
	Key Characteristics 
	1. Primary Renewable Energy Sources ; They are naturally available and replenishable sources of energy obtained directly from nature, such as solar, wind, hydropower, geothermal, and tidal energy. 
	2. Secondary Energy Sources ; They are converted forms of energy produced from primary sources for ease of use, such as electricity (from coal, solar, wind, nuclear, etc.), petrol, diesel, LPG (from crude oil), coke (from coal), and hydrogen (from various primary sources). 
	Key Difference: Primary renewable sources are natural and renewable, while secondary sources are energy forms obtained after conversion of primary sources. 
	Renewable Energy in India: Current Status 
	1. Luminescent Solar Concentrators (LSC) 
	TOPCon technology uses a very thin oxide layer between silicon and metal contacts to reduce energy loss and improve efficiency. 
	(c) Perovskite Tandem Solar Cells 

	Challenges Ahead ; Land acquisition, grid integration, intermittency, domestic manufacturing scale-up, and energy storage. 
	Horizontal Axis Wind Turbine (HAWT) 
	National Wind Energy Mission (Proposed) 
	National Wind-Solar Hybrid Policy 
	Domestic Supply Chain Push 


	Hydropower 
	Advantage and Disadvantage of Hydropower 
	Advantages: Hydropower is a renewable, reliable, and efficient energy source with low operating costs, no fuel requirements, and multi-purpose benefits like irrigation, flood control, drinking water, and recreation. 
	Disadvantages: It requires high initial investment, causes land submergence, deforestation, and displacement, impacts riverine ecosystems, and its power generation can be affected by climate variability and droughts. 
	Ocean Thermal Energy & Ocean Energy Sources The world’s oceans and seas store enormous amounts of solar energy. Tropical waters alone absorb energy equivalent to 245 billion barrels of oil across 60 million km². This heat can be harnessed through Ocean Thermal Energy Conversion (OTEC), which uses the temperature difference between warm surface water and cold deep water (~1000 m) to generate electricity. 
	What is OTEC? 
	Wave Energy; 
	Tidal Energy; 
	Technology & Innovation 
	Biochar ; A carbon-rich solid material produced by heating biomass in the absence of oxygen (pyrolysis), used mainly for carbon sequestration and soil improvement. 
	Black Liquor ; An energy-rich by-product of the paper and pulp industry, containing dissolved organic matter and chemicals, used mainly to generate heat and electricity. 
	Installed Capacity 
	Working of Cogeneration Systems 
	●​Global Example: Brazil ; Brazil is a global leader in biomass cogeneration, where sugar and alcohol industries use bagasse-fired boilers to generate steam for power and process heat, with surplus electricity sold to the grid, improving economic viability. 
	Advantages of Cogeneration 
	New Technologies in Cogeneration 
	1. National Bioenergy Programme (WtE Component) ;It is  managed by MNRE, supports projects producing biogas, Bio-CNG, power, and syngas, and provides Central Financial Assistance to promote plant commissioning and efficiency. 

	Global Trends 
	1. Extraction Systems 
	Components 
	Working of a Fuel Cell 
	Transportation 
	Power Generation 
	Marine & Remote Applications 

	Environmental Impact Assessment (EIA)Environmental Impact Assessment (EIA) is a systematic, scientific, and participatory process that evaluates the likely environmental, social, economic, cultural, and human health impacts of a proposed project before its implementation. 
	Definitions 
	Purpose of EIA 
	Evolution of EIA in India 
	A. Physical Environment – Assesses impacts on non-living environmental systems and the resource base: 
	C. Socio-Economic Environment –Assesses impacts on human well-being and social systems: 
	1. Screening 

	Environmental Impact Assessment (EIA) Notification, 2020 – Draft 
	Recent Amendments & Judicial Developments in EIA (2024–25) 
	A. Supreme Court on Ex-Post Facto Environmental Clearance (2024–25) 
	D. Clarification on Minor Project Changes (2025) 

	Advantages of Environmental Impact Assessment (EIA) 
	Limitations of Environmental Impact Assessment (EIA) 

	BIODIVERSITY 
	Spatial Components (Whittaker’s Classification) 
	Botanical Garden and Zoological Park 

	Red Data Book / IUCN Red ListThe Red Data Book concept originated in the 1960s in the Soviet Union and documents the conservation status of species. The IUCN (International Union for Conservation of Nature), founded in 1948, maintains the global Red List and promotes conservation and sustainable resource use since 1965. Regional versions complement the global list, providing localized data, while the Red Data Book offers concrete criteria for assessing species threats, making it a vital tool in biodiversity conservation. 
	What is the Red Data Book / IUCN Red List? 
	Objectives / Significance 
	Purpose of Each Colour Category 

	IUCN Red List Categories 
	1. Extinct (EX) ; A taxon is classified as Extinct (EX) when there is no reasonable doubt that the last individual has died. 
	Criteria include: 
	Criteria include: 
	Criteria include: 

	6. Near Threatened (NT) ; A species is classified as Near Threatened (NT) when it does not currently meet the criteria for threatened categories but is close to qualifying. 
	7. Least Concern (LC) ; A species is classified as Least Concern (LC) when it is widespread, abundant, and stable. 
	A. Red List Expansion 
	B. Strategic Goals & Technology 
	National Red List Roadmap (2025–2030) 


	Indian Biodiversity: Diverse Landscape 
	Key Facts  
	Realms Represented in India ; India falls under two major biogeographic realms: 
	Ten Biogeographic Zones of India 
	A biogeographic province is a subdivision of a biogeographic realm and is further divided into ecoregions based on habitat and biome characteristics. 
	Key Features of Biogeographic Provinces 
	Major Vertebrate Groups 
	Invertebrates 
	Major Invertebrate Groups 
	Threats to Fauna 
	Conservation Measures 
	1. Indian Wildlife Board ; Established in 1952 to advise the government on wildlife conservation policies, creation of protected areas, and public awareness initiatives. 
	2. Wildlife Protection Act (1972); Provides legal protection to endangered species, prohibits hunting of scheduled animals, and enables the creation of national parks and sanctuaries. 
	3. Project Tiger (1973) ; A flagship program aimed at restoring tiger habitats and ensuring viable tiger populations. Recent translocation efforts, such as moving a male tiger to Mukundra Hills Tiger Reserve, demonstrate ongoing strategic interventions.  
	4. Project Elephant (1992); Offers financial and technical support to states hosting elephant populations, ensuring long-term survival. 
	5. National Wildlife Action Plan (NWAP) ; Provides the framework for wildlife conservation strategies implemented across states under the guidance of the Indian Board of Wildlife. 
	6. Biosphere Reserves ; UNESCO-recognised landscapes with core, buffer, and transition zones designed to balance conservation and sustainable use. 



	Floral Diversity  
	Key Points: 
	Current Estimates: 
	Dominant Plant Groups: 
	Hotspots of Floral Diversity: The major hotspots of floral diversity in India include the Himalayas (Eastern and Western), Western Ghats, Northeast India, and Andaman & Nicobar Islands, which host rich plant communities, numerous endemic species, and are recognized as global biodiversity hotspots. 
	3. Bacteria 
	4. Lichens 
	5. Bryophytes 
	6. Pteridophytes 
	7. Gymnosperms 
	8. Angiosperms 
	Crop Genetic Diversity 
	Himalayan Foothills (Siwalik–Terai Region) 
	Western Himalayas (High-Altitude Region) 
	Eastern Himalayas 
	Peninsular India ; Vegetation distribution is closely linked to rainfall and humidity patterns. 
	Indian Desert (Thar Region) 


	Schedule Animals of WPA 1972 
	Legal Protection ; Any offence related to species listed under Schedule I and Part II of Schedule II attracts the maximum penalties prescribed under the Act. 
	Punishment 
	Legal Protection 
	Penalties 
	Legal Provisions 
	Permission is granted only if: 
	Effectiveness of the Wildlife Protection Act, 1972 
	Significance of the 2022 Amendment 

	Animals under WPA 1972Critically Endangered (CR) 
	Exam Tips  

	Animal Diversity of India 
	Key Features 
	Types of Migration 
	Key Characteristics 
	Major Zoonotic Diseases 
	Impacts 
	Major Causes 
	WWF Definition ; ‘Any interaction between humans and wildlife that results in negative impacts on humans, wildlife, or the environment’. 
	Causes 
	Forms of Conflict 
	Impacts 
	Mitigation Measures 

	PLANT DIVERSITY OF INDIA 
	2. Shrubs 
	3. Trees 
	Types of Parasitic Plants 
	Root Adaptations 


	EFFECT OF ABIOTIC COMPONENTS ON PLANTSAbiotic components such as light, temperature, frost and snow significantly influence plant growth, physiology, distribution and survival. These factors act as ecological regulators, shaping vegetation patterns across different regions. 
	Intensity of Light on Growth of Plants 
	Effect of High Light Intensity 
	Effect of Low Light Intensity 
	Effect of Light Quality (Wavelength) 

	Effect of Frost on Plants 
	Effects of Frost 
	2. Death Due to Cellular Damage 
	3. Formation of Canker 


	Effect of Snow on Plants 
	Positive Effects 
	Negative Effects 
	Ecological Influence 

	Effect of Temperature on Plants 
	Effect of Excessively High Temperature 
	Effect of Low Temperature 

	Dieback 
	Nature of Dieback ; Dieback is considered an adaptive mechanism that helps plants survive adverse conditions. In this process, roots remain alive for years while shoots die periodically. 
	Causes of Dieback 
	B. Passive Trap Plants 

	Why They Hunt 
	Threats and Conservation 
	Definition and Concept 
	Invasion and Species Richness 
	Effects of Invasive Alien Species (IAS) 
	Major Invasive Fauna in India 


	INVASIVE ALIEN FLORA OF INDIAInvasive alien plants are non-native species introduced to India intentionally or accidentally, which spread rapidly and outcompete native vegetation. They are aggressive colonizers of disturbed habitats, waste lands, forests, grasslands, and aquatic ecosystems, and pose a serious threat to biodiversity. 
	Major Invasive Alien Flora in India 
	Ecological and Socioeconomic Impacts 
	1. Beddome’s Cycad (Perita / Kondaitha) 
	2. Blue Vanda / Autumn Ladies’ Tresses Orchid 
	5. Red Vanda 
	6. Sarpagandha (Rauvolfia serpentina) 
	7. Ceropegia Species (Lantern Flower / Parachute Flower / Bushman’s Pipe) 
	8. Emodi / Indian Podophyllum (Podophyllum hexandrum) 
	9. Tree Ferns 
	10. Cycads (General Account) 
	11. Elephant’s Foot Yam (Dioscorea species) 


	TREE CHARACTERSTrees are large, woody, perennial plants with a well-defined trunk and crown. They play a vital role in ecosystem stability, climate regulation, soil conservation and biodiversity support. 
	Types of Trees 
	(i) Deciduous Trees 

	Parts of a Tree 1. Roots  ; Roots grow underground and form the foundation of a tree. 
	(i) Annual Rings ; Annual rings are circular bands seen in a cross-section of a tree trunk. Each year, a tree forms one growth ring, made up of light and dark bands, showing yearly growth. 
	(iii) Cambium ; The cambium is a thin layer of actively dividing living cells present between the bark and the wood. 
	1. Tap Root System ; The tap root is the primary root formed from the radicle of the embryo. 
	(c) Stilt Roots 

	Canopy Classification (Based on Canopy Density) 
	Other Important Tree Characters 
	1. Phenology 


	Marine Organisms 
	Marine Organisms 
	Types of Plankton 

	PhytoplanktonThe word phytoplankton is derived from the Greek words phyto (plant) and plankton (wanderer or drifter). Phytoplankton are microscopic plant organisms that inhabit both freshwater and marine environments. 
	They include bacteria, protists, and mostly single-celled plants. Despite their small size, phytoplankton are among the most important organisms on Earth. 
	Major Groups of Phytoplankton 
	Functional Characteristics 
	Factors Affecting Phytoplankton Biodiversity and Productivity 
	(a) Light - Phytoplankton are confined to the upper layers of water where sunlight is available, and their rate of photosynthesis depends on light intensity. 
	(b) Nutrients - Phytoplankton require various nutrients for growth. The major ones are nitrogen and phosphorus, while diatoms and silicoflagellates (Types of phytoplankton) also need silicate (SiO₂). Some phytoplankton can use nitrogen from the air, and trace elements like iron are important; lack of iron limits their growth in many ocean areas. 
	(c) Temperature  -Temperature affects phytoplankton growth: their photosynthesis increases with temperature up to an optimum level, beyond which it declines sharply. Together with light, temperature drives seasonal variations in temperate regions. 
	(d) Salinity - Variations in salinity influence species composition and primary productivity. 
	(e) Grazing by Zooplankton  -Grazing by zooplankton controls phytoplankton populations, affecting their standing crop and overall productivity. 

	Distribution of Phytoplankton 
	Importance of Phytoplankton 
	(a) Role in the Food Web - Phytoplankton are the primary producers of aquatic ecosystems, forming the base of the food web and supporting all higher trophic levels, from zooplankton to whales. 
	(b) Carbon Cycle and Climate Regulation - Carbon dioxide from the atmosphere enters the oceans, where phytoplankton absorb it during photosynthesis. The biological carbon pump moves about 10 gigatonnes of carbon yearly to the deep ocean, and changes in phytoplankton growth can affect atmospheric CO₂ and the climate. 


	ZooplanktonZooplankton are heterotrophic planktonic organisms that depend on phytoplankton or other organisms for food. They may also feed on detritus. 
	Types of Zooplankton 
	Ecological Importance 
	Characteristics 
	Functions of Seagrass Beds 
	Biodiversity and Conservation Status 
	Based on pigmentation, seaweeds are classified into: 
	Functions of Seaweeds ; Seaweeds play an important role in marine ecosystems by serving as a food source for marine organisms, offering breeding and nursery habitats, and contributing to sediment formation. 
	Uses of Seaweeds 
	Harmful Effects of Seaweeds ; Rotting seaweeds release hydrogen sulfide (H₂S), a highly toxic gas that can cause vomiting and diarrhea. 
	Threats to Seaweeds ; Threats are similar to those faced by seagrasses, including pollution, habitat destruction, and overharvesting.​ 


	PROTECTED AREA NETWORK 
	Protected Area NetworkIndia has been a pioneer in integrating environmental protection into its legal and constitutional framework. On 5th June 1972, environmental issues were first highlighted globally during the United Nations Conference on the Human Environment in Stockholm. This day is now celebrated worldwide as World Environment Day. 
	Constitutional Provisions 
	Objectives of the Act 
	Key Features of the Act 
	Need for Protected Areas 
	Legal Status 
	Objective - The objectives of a National Park are to safeguard and protect the natural environment, conserve biodiversity including flora, fauna, and their habitats, and maintain ecological integrity and natural processes. 
	Boundaries and Rights 
	Permitted and Prohibited Activities 
	Legal Status 
	Boundaries and Rights 
	Permitted Activities 

	 
	General Provisions Applicable to Sanctuaries and National Parks 
	Declaration, Management & Rights of Local People 
	Declaration, Objectives, Management & Land-Use Rules (Community Reserve) 


	Coastal Protected Areas in India 
	Marine Ecosystems in India 
	 
	Evolution of CRZ Framework 

	Coastal Regulation Zone (CRZ) Classification  
	Ecological Significance 
	Extent and Coverage of ESZs 

	Global InitiativesMan and the Biosphere (MAB) Programme – UNESCO 
	Objectives 
	Key Features 
	World Network of Biosphere Reserves (WNBR) 
	Explanation 
	Conservation Function 
	 
	Development Function 
	Logistic Support Function 
	Primary Criteria 
	Buffer Zone 
	Transition Zone 
	Difference between Biosphere Reserves and National Parks/Wildlife Sanctuaries 

	Biodiversity hotspots are biogeographic regions with exceptionally high species richness and a large number of endemic species, facing severe threats from habitat loss and degradation. They are global conservation priorities, where focused efforts yield maximum biodiversity gains. 
	Indo-Burma Biodiversity Hotspot 
	Sundaland Biodiversity Hotspot 

	Indian Biodiversity Hotspots 
	Biodiversity Coldspots 
	Marine Megafauna Stranding Guidelines 
	Key Objectives 
	Role of a Marine Wildlife Stranding Network 
	Basic Marine Stranding Network Includes 
	The Basic Marine Stranding Network includes first responders, forest guards, Divisional Forest Officers, government veterinary officials, and the marine police, all working together to respond quickly and effectively to marine animal strandings. 
	Role of First Responders 
	Live Stranding Protocol  


	World Heritage Sites 
	Cultural Criteria 
	Natural Criteria 
	World Heritage Forests 

	National Park - Map 
	State-wise IMPORTANT Wildlife Sanctuaries (WLS)  
	Note– Wildlife Sanctuaries 
	NOTE – National Parks 

	 
	 
	 
	State-wise Important Biosphere Reserves (BR)  
	Note– Biosphere Reserves 


	CONSERVATION EFFORTS 
	1. CONSERVATION EFFORTS  
	What is Wildlife Conservation? 
	Need for Wildlife Conservation in India 
	Legislative & Institutional Framework 
	Important Wildlife Conservation Projects in India  
	 All Major Conservation Projects  

	2. PROJECT TIGER (1973) 
	Quick Facts 
	Objectives of Project Tiger 
	Tiger Reserves  
	 Tiger Reserve Structure — Core and Buffer Zones 
	Important Regulations 

	National Tiger Conservation Authority (NTCA) 
	Powers and Functions of NTCA 

	Methods of Tiger Estimation 
	National Tiger Estimation – Four Phases 
	Trends in Tiger Populations 
	International Cooperation 
	Conservation Assured Tiger Standards (CA|TS) 

	State-wise Tiger Reserves (58 Total) 

	3. PROJECT LION – Asiatic Lion Conservation 
	Species Profile 
	Population Status; 
	Need for Relocation and Challenges 
	Barda Wildlife Sanctuary – Second Habitat 

	Government Initiatives 

	 
	 
	4. PROJECT ELEPHANT (1992) 
	Species Profile 
	Objectives 
	Elephant Population 
	Regional Distribution 
	Elephant Corridors 
	Threats to Corridors 

	Major Conservation Initiatives for Elephants 
	Monitoring of Illegal Killing of Elephants (MIKE) 
	●​MIKE Programme (Monitoring of Illegal Killing of Elephants) 
	●​Launched in 2003 
	●​Operates under Convention on International Trade in Endangered Species 
	●​International initiative covering multiple elephant range countries 
	●​Tracks elephant mortality and poaching trends 
	●​Provides data to guide global trade policies, especially related to ivory trade 
	Haathi Mere Saathi Campaign 
	●​Launched in 2011 
	●​Initiated by Ministry of Environment, Forest and Climate Change 
	●​In collaboration with Wildlife Trust of India 
	●​Aims to promote public awareness 
	●​Focuses on human–elephant coexistence in conflict-prone areas 
	Project RE-HAB (Reducing Elephant–Human Attacks using Bees) 
	●​Project RE-HAB (Reducing Elephant–Human Attacks using Bees) 
	●​Launched in 2021 by Khadi and Village Industries Commission 
	●​Uses bee boxes as natural barriers around farms and villages 
	●​Based on elephants’ fear of bee swarms to deter entry 
	●​A non-lethal, eco-friendly solution to human–elephant conflict 
	●​Also promotes honey production and additional farmer income 
	Elephant-8 (E-8) Group & E-50:50 Forum 


	5. PROJECT VULTURE (2006) 
	Vulture Species in India (9 Species) 
	Causes of Decline 
	Diclofenac Poisoning (Major Cause) 

	Ban on Diclofenac & Alternative 
	Key Conservation Measures 
	Vulture Safety Zones (VSZ) 
	Vulture Restaurants 
	 
	 
	Vulture Conservation Breeding Centres 

	Recent Developments 

	6. PROJECT RHINO & INDIAN RHINO VISION 2020 
	•​Species Profile 
	Major Rhino Habitats in India 
	Rhino Translocation Strategy 
	Major Threats to Indian Rhinos 
	Indian Rhino Vision 2020 (IRV 2020) 
	Recent Initiatives 

	7. PROJECT SNOW LEOPARD (2009) 
	Species Profile 
	Habitat & Distribution 
	Population (SPAI 2024) 
	Major Threats to Snow Leopards 
	International Efforts 
	 
	SECURE Himalaya 

	8. PROJECT CHEETAH (2022) 
	Species Profile & Historical Context 
	Causes of Extinction 
	Key Objectives 
	Implementation Strategy 
	Sites Under Project Cheetah 
	Current Status (2025) 
	Challenges 

	9. SEA TURTLE CONSERVATION PROJECT (1999) 
	Protection Status — Olive Ridley Turtle 
	Conservation Project (1999) 
	Key Achievements 

	Threats to Sea Turtles 
	Onshore (Nesting Beach) Threats 
	Offshore (Marine) Threats 

	National Marine Turtle Action Plan (2021–2026) 

	 
	10. INDIAN CROCODILE CONSERVATION PROJECT (1975) 
	Crocodile Species in India 
	Key Strategy: Rear and Release 
	Achievements 
	 Major Project Centres 

	 
	 
	 
	11. PROJECT HANGUL – Kashmir Stag 
	Threats & Challenges 
	Captive Breeding; 

	12. PROJECT DOLPHIN (2020) 
	Gangetic River Dolphin (Platanista gangetica) 
	Objectives of Project Dolphin 
	 
	Threats to Gangetic Dolphins 
	 
	Obligate Freshwater Dolphins of the World 

	Policy Frameworks & International Commitments 
	13. HUMAN–WILDLIFE CONFLICT (HWC) 
	Government Measures 
	Objectives 

	15. NATIONAL WILDLIFE ACTION PLAN (NWAP) 
	Key Features of NWAP (2017–2031) 
	Major Programmes under iBOL 
	Significance 

	Key Facts 
	Critically Important Firsts & Uniques 
	Project-wise Key Data 

	Climate Change 
	CLIMATE CHANGE & UNFCCC 
	Acts And Policies 
	Institutions And Measures 
	Environmental Organisation 
	INTERNATIONAL ENVIRONMENTAL CONVENTIONS & ORGANI 
	Environmental issues and health effect 
	5.1  Chipko Movement 
	5.2  Bioleaching 
	5.3  Biopiracy 
	5.4  Earth Overshoot Day (EOD) 
	5.5  Greenwashing 
	5.6  ISO 14000 Series (EMS) 
	Emerging Technologies in Environmental Monitoring 

	Ocean Acidification 
	Ozone Depletion 

