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DARK MATTER 

Dark Matter: Comprises most of the universe's mass. 

Visible Matter: Stars, gas, and planets make up only 15% of total mass. 

Significance: Shapes the cosmos and influences cosmic structures. 

Unknown Particle: Theories suggest dark matter is made of particles that don't interact with 

light. 

Age: Hypothetical particles could exist for 14 billion years. 

The researcher's plan is to catch the dark matter in a ‘sail’ a detector placed deep 

underground to shield against other radiation from space. If a nucleus in the detector 

were seen to recoil, it must be the invisible bump of dark matter The goal is to measure the 

unknown mass of the dark particle and the unknown rate at which atomic nuclei 

scatter dark matter particles. Physicists track this rate using a variable called the cross-

section 

 
Neutrino Fog 
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Definition: A phenomenon related to the behavior of neutrinos and their interaction with dark 

matter. Relevance: Plays a crucial role in understanding dark matter and the universe. 

Key Points 

Dark Matter Research: Neutrino fog affects dark matter detection efforts. Experiments: Recent 

experiments provide insight into this phenomenon 

 
Neutrinos are fundamental particles in physics. They are known as "ghost particles" due to their 

elusive nature. Play a crucial role in understanding the universe. Neutrinos are produced in nuclear 

reactions (e.g., the sun).They help in understanding dark matter and the universe's expansion. 

 

Pollen: Nature's Reproductive Substance  

Overview of Pollen 

Definition: Pollen is a crucial substance in plant reproduction. 

Function: Transports male gametes to the stigma of compatible plants. 

Pollen is a gametophyte, a multicellular organism that plays a key role in plant 

reproduction. 
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Key Points on Pollen 

Structure: Composed of reproductive and non-reproductive cells. 

Functionality: Initiates pollen tube formation and sperm cell multiplication leading 

to fruit and seed production. 

Environmental Role: Sporopollenin protects pollen during its journey through air. 

Health Impact: Allergic reactions predominantly come from certain plants and 

pollens. 

 
 

 

Structure of Pollen 

Each pollen particle resembles a powder when clustered together. Surrounded by sporopollenin, a 

natural polymer that protects pollen during its journey Many individuals are allergic to pollen, 

especially from anemophilous plants (e.g., birch and hickory). Allergic reactions to grass pollen 

are commonly known as hay fever 

 

 

Tropical Storm John 
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Overview 

Type: Tropical Storm/Hurricane 

Affected Area: Southern Mexico's Pacific Coast 

Impact: Heavy rainfall and flooding 

Strength: Regained strength as a 'zombie' storm 

Rainfall: Up to 50 inches predicted 

Fatalities: At least 22 dead due to mudslides and flooding 

Landfall: Made landfall multiple times 

Response: Emergency services and evacuations implemented 

 
Why is Tropical Storm John Unique? 

Factors Contributing to Its Uniqueness 

 Rapid Intensification 🌪️ 

 Transitioning from tropical storm to Category 3 hurricane 

 Sudden increase in wind speed and storm strength 

 Dual Landfalls 🌊 

 First impact near Manzanillo, Mexico 

 Second strike on the same region within days 

 "Zombie Storm" Phenomenon 👻 

 Re-emergence after dissipating 

 Unusual behavior for tropical storms 

 
 Severe Weather Impacts ☔ 

 Life-threatening floods and landslides 

 Extensive rainfall causing damage and casualties 

 Geographical Influence 🗺 
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 Affects southern Mexico's Pacific coastline 

 Specific vulnerability due to geographical features 

 Historical Context 📜 

 Comparison to previous storms 

 Notable records for the region 

 

 

Agroforestry and Carbon Finance in India 

Overview 

India's agroforestry sector has vast potential. Integration with carbon finance projects 

(ARR). Opportunity to expand from 28.4 million hectares to 53 million hectares by 2050. 

Contributes 19.3% to India's carbon stocks 🌍 

Current Status 

Agroforestry covers 8.65% of total land area. Could provide an additional carbon sink of 2.5 

billion tons of CO2 by 2030 if supported by policies and financial incentives 💰 
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Challenges 

Common Practice in Carbon Standards 

Key criterion for assessing additionality in projects 

Current standards often reflect conditions of large-scale 

agriculture 

India's fragmented landholdings pose a challenge for small 

farmers  

Need for India-Centric Approaches 

Redefining "common practice" to address unique Indian agricultural landscapes 

Unlocking potential for carbon sequestration through systematic agroforestry techniques 🌱 

Encouraging the participation of small and marginal farmers in carbon finance projects 

 

Pigs and Rat Hepatitis E Virus Transmission 

Overview 

 Rat HEV: A strain of hepatitis E virus primarily found in rats. 

 Transmission: Pigs may act as a bridge for the virus to infect humans. 

 First Case: Reported in 2018 in Hong Kong. 

Research indicates that pigs could transmit the rat HEV strain to humans, potentially through 

the consumption of raw pork or fecal-oral routes. 
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Key Points 

 Human Cases: Over 20 reported, some with normal immune function. 

 Undetermined Cause: Infections without reported rat exposure. 

 Research Findings: 

o Cloned virus from human strains infects pigs. 

o Transmitted among pigs in co-housed environments. 

Implications 

 Pork Industry Risks: Pigs in swine barns can be exposed to rats. 

 Public Health: Hepatitis E is a major cause of acute liver infections worldwide, particularly 

in areas with poor sanitation. 
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The Rann of Kutch 

 

Overview 

 Geological History:  

o Arabian Sea incursions (150-200 million years ago) 

o Geological upheavals creating landmass 

o Isolation of Kutch basin 

 Location:  

o Little Rann of Kutch 

o Area: 5,000 sq. km 

o Surendranagar district, Gujarat 

 Seasonal Changes:  

o Barren salt flats for most of the year 

o Transformation into shallow wetland during monsoon 

Wildlife of the Rann  

 Indian Wild Ass (Khur): 

o Unique habitat of the wild ass sanctuary 

o Population: ~6,000 

o Adaptations: xerophytic vegetation, sustenance in arid environments 

 Behavior & Reproduction: 

o Size similar to a zebra, lifespan of 21 years 

o Stable groups of females and young, stallions as loners 

o Capable of running up to 70 km/h 

 
Conservation Efforts  

 Near-Extinction Recovery: 

o Overcoming diseases (African Horse sickness, Surra) 

o Genetic bottleneck concerns 
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o Upward trend due to conservation 

 Human Conflicts: 

o Salt farming impacts (30% of India's salt) 

o Seasonal migration of families (5,000 families) 

o Grazing and irrigation canals affecting the ecosystem 

 

 

Challenges to Wildlife 

 Human Encroachment: 

o Heavy vehicular traffic 

o Increased salinity from irrigation 

o Crop raiding reputation 

 Management Needs: 

o Separation of sanctuary from human-dominated areas 

o Sustainable practices for coexistence 
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About Palk Strait 
 

Overview 

 Location: Between India and Sri Lanka 🌏 

 Significance: Critical for maritime trade and fishing 🎣 

 Length: Approximately 32 km 

Important Aspects: 

 Cultural Connections: Links Tamil Nadu and Sri Lanka 

 Biodiversity: Rich marine life and ecosystems 🌊 

 Economic Impact: Fishing industry and tourism potential 

 The Future of Germany's Beer Industry 🌾 

Overview 

 Climate Change Impact: Rising temperatures, drought, and diseases affecting hops. 

 Research & Education: Role of the Society of Hop Research and educational programs. 

 Hope for Resilience: Development of climate change-resistant hop varieties. 

The seedlings’ successes  or failures  could determine the fate of the country’s famed Hallertau 

region, the world’s largest hops-growing area. 

Key Components 

 Plant Nursery: Known as "our kindergarten" for developing new hop varieties. 

 Seedlings: 7,000 plants aimed at disease and climate resilience. 

 Educational Integration: Training in universities, vocational schools, and breweries. 

Mapping 
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Benefits of Agroforestry 

Addresses low productivity and environmental degradation Provides additional income streams 

through carbon credits Enhances soil fertility, improves water retention, and mitigates erosion 🌧 

Research and Implementation 

The Energy and Resources Institute (TERI) has initiated 19 projects benefiting over 56,600 

farmers. Need for international carbon finance platforms to revise standards for better alignment 

with Indian agriculture  

Conclusion 

Evolving international standards to reflect India's agricultural conditions. Driving sustainable 

development and boosting rural incomes. Paving the way for a greener, economically prosperous 

future for farmers 🚀 
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"The Summit of the Future" 

Global Governance and Future Directions 🌍 

Key Questions on Global Governance 

Great Power Competition vs. Global Inequality ⚖ 

Debate on the Meaning of Justice 

Global Initiatives 

Global Digital Impact Initiative 🌐 

Declaration on Future Generations 📜 

International Scientific Panel and Global Dialogue on AI  

Impact of Climate Change 

Historical Context: 30 years of Climate Change on Global 

Agenda  

Scaling Up Adaptation Finance 💰 

Inclusion of Sustainability in GDP 📈 

 
Institutional Imbalances 

G-7's Role and Historical Context 🏛 

Anti-developing Country Body 

Colonial Legacy vs. Current Dynamics 

Sustainable Development Goals (SDGs) Progress 📉 

Only 17% on Track 

Developing Countries' Debt Crisis 💸 

 

Emergence of New Powers 

Rise of BRICS and Shift in Global Power 🌏 

Asia's Resource Consumption Trends 📊 
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 Increasing Voice of Global South but Limited Agenda Setting 

 Future of Global Governance 

 Need for Security Council Reform 🔄 

 Greater Say for Developing Countries in Financial Institutions 💬 

 Framing of Global Issues by Experts  

 Prosperity Beyond GDP 

 Non-Monetary Factors in Prosperity 🌱 

 Infrastructure, Education, Health, and Well-being Metrics 

 Opportunities for Developing Countries 

 Exploiting Opportunities within the UN System  

 Involvement in Global AI Governance and GDP Modifications 

 Geopolitical Dynamics 

 Divergent Views on Society and Change between Asia and the West 

 
 

Why Flood in Nepal? 

Background 

Heavy Rainfall: Continuous rain leading to saturated soil. 

Geography: Nepal's mountainous terrain exacerbates flooding. 

Causes of Flooding 

Monsoon Season: Seasonal heavy rains are common. 

Climate Change: Increased rainfall intensity and frequency. 

Deforestation: Loss of vegetation leading to soil erosion. 

Urbanization: Poor drainage systems in urban areas. 
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Impact 

Casualties: At least 170 deaths reported. 

Displacement: Thousands displaced from their homes. 

Infrastructure Damage: Roads, bridges, and buildings destroyed. 

Economic Loss: Disruption of local economies and livelihoods. 

Response Measures 

Emergency Services: Deployment of rescue teams and aid. 

Government Actions: Closure of schools and evacuation orders. 

International Aid: Support from NGOs and foreign governments. 

Future Considerations 

Disaster Preparedness: Improved infrastructure and response plans. 

Environmental Policies: Reforestation and sustainable practices. 

Community Awareness: Educating locals on flood risks and safety. 

 
 

Sea Robins: Unique Adaptations of Bottom-

Dwelling Fish 

Overview of Sea Robins 

Habitat: Bottom-dwelling lifestyle 

Unique Features: Six leg-like appendages 

Behavior: Scurrying, digging, and finding prey 
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Adaptations: Extensions of pectoral fins 

🐟 Sea Robins: Fish adapted for bottom-dwelling life. 

🌊 Leg-like Appendages: Six appendages for scurrying and digging. 

👀 Sensory Adaptation: Use legs to find prey without visual cues 

 

Impact of Dead Coral Skeletons on Reef Recovery 

Overview of the Issue 

Coral Bleaching: A significant environmental event leading to coral death. 

Dead Coral Skeletons: Left behind, causing critical processes to break down. 

Seaweed Dominance: Complex landscape protects seaweed from herbivores. 

Macroalgae Competition: Competes with coral for space, light, and resources. 

Balancing Effect of Herbivory: Essential to prevent macroalgae overgrowth. 

Key Points 

Coral Recovery: Hindered by existing dead skeletons. 

Herbivory: Necessary to balance macroalgae growth and coral 

regeneration. 

Embryonic Diapause in Mammals 

Overview 

Embryonic Diapause: A mechanism that alters the timing of embryonic development. 

Purpose: Increases chances of survival for both embryos and mothers. 

Key Stage: Often occurs at the blastocyst stage before implantation. 

Duration: Can be maintained for weeks or months. 

Molecular Mechanisms 
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Actionable in Humans: Potential insights into human embryonic development. 

Control Factors: Intrinsic and extrinsic factors influencing the timing of gestation. 

 

Pigs and Rat Hepatitis E Virus Transmission 

Overview 

Rat HEV: A strain of hepatitis E virus primarily found in rats. 

Transmission: Pigs may act as a bridge for the virus to infect 

humans. 

First Case: Reported in 2018 in Hong Kong. 

Research indicates that pigs could transmit the rat HEV strain to 

humans, potentially through the consumption of raw pork or fecal-oral 

routes. 

Eastern Rajasthan Canal Project (ERCP) 

linking 

Key Components of the ERCP Linking Project 

 Project Overview 

o Agreement between Rajasthan and Madhya Pradesh  

o Linking ERCP with Parvati, Kali Sindh, and Chambal Rivers  

 Objectives 

o Optimum utilization of water resources  

o Benefit to 13 districts in Rajasthan  

 Stakeholders 

o Rajasthan Chief Minister Bhajan Lal Sharma  

o Madhya Pradesh Chief Minister Mohan Yadav  

o Union Jal Shakti Minister C.R. Patil  

 Project Components 

o Modified river links 🌉 
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o Detailed Project Report (DPR) formulation 📄 

o Consultation with officials and stakeholders 🗣️ 

 

 Historical Context 

o Previous disputes resolved ✌️ 

o Previous Congress government's initiatives 💼 

o Launch of construction using state resources 🏗️ 

 Current Developments 

o Tripartite meeting leading to consensus 🏛 

o National perspective plan for interlinking rivers 📈 

 Financial Aspects 

o Estimated project cost of ₹37,200 crore 💰 

o Initial work cost of ₹9,600 crore 💵 

 Future Implications 

o Potential for regional development 🚀 

o Addressing water scarcity issues 💧 

Malkapur Lake 

Key Insights 

 Location: Malkapur Lake is located in Telangana, India. 

 Recent Events: Recent demolition of illegal structures and military trials. 

 Illegal constructions on the lake have been a major concern. 

 Government actions include demolishing unauthorized buildings. 

 The lake has been used for military floatation trials. 
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Symplectic (not comparable) Placed in or 

among, as if woven together. 

Symplectic Geometry 

 Definition: A branch of differential geometry and topology. 

 Focus: Studies symplectic manifolds and their properties. 

 Applications: Used in physics, particularly in Hamiltonian mechanics. 

Symplectic geometry explores the interplay between geometry and physics, especially in 

describing dynamical systems. 

 
Mathematical Tools 

 Differential Forms: Used to define symplectic structures. 

 Topology: Studies properties that remain invariant under continuous transformations. 

 Hamiltonian Dynamics: Framework utilizing symplectic structures to describe systems. 

 

Applications in Physics 

 Classical Mechanics: Describes the evolution of mechanical systems. 

 Quantum Mechanics: Connects classical and quantum theories through phase space. 

 Control Theory: Applies symplectic methods to optimize dynamic systems. 

Rabies 

Overview of Rabies 
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 Definition: Viral disease affecting the central nervous system. 

 Transmission: Via bites or scratches from infected animals. 🐾 

 Symptoms: Fever, headache, confusion, hydrophobia. 

 

Epidemiology 

 Global Impact: Thousands of deaths annually. 

 Geographical Distribution: Common in Asia, Africa, and parts of the Americas. 

Notable Cases 

 Human Exposure: Cases of humans bitten by rabies-positive bats. 

Prevention and Control 

 Vaccination: Importance of vaccinating pets. 

 Airdropping Vaccines: Successful programs in Texas. 

 

Recombinant oral rabies vaccine 
The first generation of these vaccines used live viruses modified in an attempt to not cause severe 

disease. Recombinant vaccines are biological preparations that use genetically modified bacteria 

or viruses to trigger the immune system's response to a pathogen. 

Maritime Power Politics in East Asia 

Overview 

Focus on power dynamics in the East and South China Seas 🌊 

 Key Players: China, Taiwan, Japan, South Korea, Vietnam, Malaysia, Brunei, Philippines, 

Indonesia 

 Significance: Territorial claims, maritime trade routes, natural resources 🛢️ 

 Key Points: 
 East China Sea: 

o Disputed Senkaku/Diaoyu Islands 

o Historical crises between China and Japan 

 South China Sea: 

o Strategic maritime chokepoint 

o Major trade routes and energy resources 

 China's Actions: 

o Infrastructure development (ports, military bases) 

o Aggressive territorial claims 
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Importance of Maritime Regions: 

 Sovereignty and national security 

 Economic significance due to trade and energy routes 

 Undersea cables crucial for global digital economy 💻 

China’s Military Strategy: 

 Largest naval force globally 

 Deployment of Coast Guard and militia 

 Use of aggressive tactics in asserting claims (grey zone operations) ⚓ 

 

China's Actions 

 Infrastructure Development: Ports, military installations, artificial islands 

 Territorial Claims: Aggressive assertion of sovereignty over disputed areas 

 Military Presence: Deployment of Coast Guard and maritime militia 
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Regional Impact 

 Tensions with Neighbors: Crises with Japan over Senkaku/Diaoyu Islands 

 Power Asymmetry: Growing military capabilities of China vs. regional nations 

 Diplomatic Relations: Deterioration with South Korea, Taiwan, and Japan 

 China's aggressive actions in the maritime region are perceived as both defensive and 

offensive, creating significant tensions with neighboring countries. 

China and the Philippines in EEZ 

Overview 

 Background: Increased tensions since 2022 

 Incidents: Frequent clashes in the South China Sea 

 Focus Areas: Second Thomas Shoal, Sabina Shoal, BRP Sierra Madre 

 China's Objective: Drive a wedge between the U.S. and its allies in East Asia 

 Naval Exercises: Collaborations with Russia in the South China Sea 

 Legal Status: China's claims lack legal basis as per 2016 ruling 

Regional Responses 

 Defense Capabilities: 

o Increased defense spending across Indo-Pacific 

o Japan aims to double defense expenditure by 2027 

o Philippines acquiring BrahMos missiles 

 Policy Shifts: 

o Under Duterte: Minimized friction 

o Under Marcos Jr.: Pushing back against China 

o Public diplomacy efforts: Filming and publicizing Chinese actions 

 Strengthening Alliances: 

o U.S. cooperation with the Philippines at historic levels 

o Trilateral meetings among U.S., Japan, and South Korea 

o Joint military exercises and base access 
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La Paz 

Overview 

 Location: Capital city of Bolivia 

 Altitude: Highest capital city in the world 

 Culture: Rich Indigenous 

  cultures and traditions 

 Economy: Diverse economic activities including tourism and agriculture 

 
. 

Intercontinental Ballistic Missile (ICBM) 

Overview of ICBMs 

 Definition: Long-range missiles designed to deliver nuclear, chemical, or conventional 

warheads. 

 Key Features: 

o Range: Over 5,500 km 

o Speed: Can reach speeds of up to 24,000 km/h 
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o Launch Platforms: Land-based silos, mobile launchers, and submarines. 

Current Developments 

 China's Recent Tests: 

o Test-Fired into Pacific Ocean: Demonstrates range and capability. 

o First ICBM Test in Decades: Significant military advancement. 

o Simulated Warhead Launch: Aimed to test US mainland reach. 

 US Responses: 

o Minuteman III Test Launch: Showcases readiness of US nuclear forces. 

o Increased Surveillance: Monitoring activities of rival nations. 

 Russia's Testing: 

o Sarmat Missile Test: Highlighted by apparent explosion during testing. 

 

Strategic Importance 

 Deterrence: Acts as a deterrent against nuclear attacks. 

 Global Power Dynamics: Influences international relations and military strategies. 

 Arms Control: Ongoing discussions about limiting ICBM development. 

Future Trends 
Technological Advancements: 

Digital Technologies: Northrop Grumman's redesign initiatives for target vehicles. 

 Increased Testing: Expect more frequent demonstrations by global powers. 

 Shift in Military Strategies: Nations adapting to new capabilities and threats. 

Kumkis (Trained Elephants) 

 

Overview of Kumkis 
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 Definition: Trained elephants used primarily for managing wild herds and mitigating 

human-elephant conflicts. 

 Purpose: Assist in conservation efforts and reduce instances of human-animal conflict. 

 Origin: Predominantly found in India, especially Karnataka. 

Applications of Kumkis 

 Human-Animal Conflict Resolution: 

o Help in deterring wild elephants from human settlements. 

o Reduce crop damage caused by wild herds. 

 Cultural Significance: 

o Integral in festivals and traditional events (e.g., Dasara in Mysore). 

 Research and Conservation: 

o Used in studies related to elephant behavior and ecology. 

 

Challenges Faced 

 Health Issues: 

o Need for proper care and veterinary support. 

 Training: 

o Requires skilled trainers with knowledge of elephant behavior. 

 Public Perception: 

o Concerns over ethical treatment and training methods. 

 

Future Prospects 

 Expanding Programs: 

o More states considering the use of Kumkis for managing wild herds. 

 Technological Integration: 

o Use of tracking devices and drones to assist trained elephants in their roles. 

 Community Engagement: 

o Involvement of local communities in training and care 
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Alliance of Small Island States (AOSIS) 

Overview 

 AOSIS: An intergovernmental organization of small island developing states. 

 Focus: Climate change, sustainable development, and international cooperation. 

 Members: 39 member states from various regions, primarily the Caribbean, Pacific, and 

Indian Ocean. 

Key Goals: 

 Advocate for the rights and needs of small island nations. 

 Promote sustainable economic development. 

 Address climate change impacts and enhance resilience. 

Recent Developments: 

 COP28 Outcomes: Criticism for inadequate measures. 

 UNGA79 Resolutions: Support for sustainable development initiatives. 

 Call to Action: Adoption of strategies for climate resilience. 
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China’s Antimony Export Restrictions 

Overview 

 Date: August 15, 2024 

 Action: Restriction on antimony exports 

 Justification: National security 

 Effective Date: September 15, 2024 

 Significance: Impacts global supply chains, especially in defense sectors.especially for the 

US, EU, India, and Japan 

 Key Points: 
 Strategic mineral for military equipment (missiles, sensors, etc.) 

 Part of broader countermeasures against Western sanctions 

 China dominates critical minerals supply chain 

  

 China’s dominance in the critical minerals supply chain. 

 Impact on global national security, especially for the US, EU, India, and Japan. 

(China has a near-monopoly over critical minerals, controlling 60% of rare earth production 

and 80% of processing globally.) 
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Moves and Countermoves 

 Historical Context: 

o 2010 incident with Japan over rare earth exports. 

 Recent Actions: 

o Restrictions on gallium and germanium in response to US's semiconductor controls. 

o Export curbs on graphite materials for EV batteries. 

Key Points: 

 Strategic Vulnerability: Countries’ reliance on China for strategic minerals. 

 China’s Strategy: Leveraging mineral resources as a political tool. 

(China's restrictions are viewed as a means of coercion, reinforcing its strategic position.) 

China’s Foreign Policy Shifts 

 From Politicization to Weaponization: 

o Utilizing mineral resources as a means of statecraft. 

 Ambitions: 

o Increase critical minerals capacity over the next five years. 
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Key Points: 

 China’s growing comfort in using minerals as leverage. 

 Future expectations of increased export controls as ties with the West deteriorate. 

(China's actions signal a shift towards a more aggressive foreign policy approach.) 

 

India’s Vulnerability 

 Dependence: Heavy reliance on imports of critical minerals (lithium, nickel, cobalt, 

copper). 

 Cost Implications: High import costs, estimated at ₹34,000 crore in FY23. 

Key Points: 

 Need for India to develop alternative supply chains. 

 Importance of partnerships with like-minded countries. 

(India's strategic dependence on China highlights its vulnerability in the global mineral supply 

chain.) 

 

International Day for the Total Elimination 

of Nuclear Weapons 

Overview of the TPNW and Nuclear Disarmament 

 Date: September 26 

 Significance: Focus on total nuclear disarmament. 

 Key Document: Treaty on the Prohibition of Nuclear Weapons (TPNW). 
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 Comparison: Distinction from the Treaty on the Non-Proliferation of Nuclear Weapons 

(NPT). 

Current Global Context 

 UN Divisions: Issues like Ukraine war, Israel-Palestine conflict, climate change. 

 Influence of Nuclear Weapons: Threats and use of nuclear weapons impact international 

relations. 

 Major Points: 

a. Nuclear disarmament efforts 

b. Global political context 

c. Participation and resistance from nuclear states 

 

 Overview of TPNW: 

o Celebrated on September 26 as the International Day for the Total Elimination of 

Nuclear Weapons 🌍 

o Focuses on nuclear disarmament and the humanitarian consequences of nuclear 

weapons. 

Key Themes 

 Nuclear Division: 

o Nuclear-armed states vs non-nuclear states ⚔️ 

o Impact of ongoing global conflicts (e.g., Ukraine, Israel-Palestine) 🌐 

 TPNW Prohibitions: 

o Bans development, testing, production, stockpiling, and use of nuclear weapons 🚫 

o Aimed at total nuclear disarmament 🕊️ 

 Global Support: 

o As of July 2024, 70 states parties and 27 signatories yet to ratify 🏛 

o Significant backing from a diverse coalition of countries 

 Challenges: 

o Resistance from nuclear weapons states and their allies 🛡️ 

o Lack of enforcement mechanisms for the treaty ⚖ 
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Potential Outcomes 

 Nuclear Norms: 

o Can the TPNW redefine nuclear weapons as pariah status akin to chemical and 

biological weapons?  

o Role of international initiatives in legitimizing the treaty 

 International Reactions: 

o Responses from countries like India, which remain out of TPNW discussions, and 

consider the NPT discriminatory 🇮🇳 

o The influence of geopolitical dynamics on treaty support or opposition 🌏 

 

 



Saurabh Pandey CSE app saurabhpandeyupsc.com join telegram group 

38 
 

Global Warming Trends and Impacts (2023-

2024) 

Overview 

 Record Temperatures: The world has crossed the 1.5°C warming threshold. 

 Extreme Weather Events: Increased occurrences of heatwaves, cyclones, floods, droughts, 

and wildfires. 

 Vulnerability: Poor communities are especially affected by climate extremes 

Key Points 

 Record Temperatures: The globe has crossed the 1.5°C warming threshold. 

 Extreme Weather Events: 

o Deadly heatwaves 

o Devastating cyclones and floods 

o Severe droughts and wildfires 

 Model Predictions: 

o Scientists predict environmental disturbances due to temperature rise. 

o Uncertainty about the duration above the threshold for impacts. 

 Impact on Society: 

o Loss of lives, property, and infrastructure. 

o Vulnerability of poor communities to extreme weather events. 
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Climate Change and Predictions 

Key Considerations 

 Impact of Global Warming 🌡️ 

o Increased frequency of natural disasters 🌪️ 

o Influence on hurricanes, monsoons, El Niños, La Niñas, IOD 

o Potential trends versus coincidences  

 Challenges in Modeling 📊 

o Short-term warming data limitations 

o Discrepancies in model outputs 

o Variability in monsoon patterns and other climate modes 

 The Future of Predictions 🔮 

o Need for improved models 

o Role of AI, machine learning, and advanced technologies 

o Understanding natural variabilities and their predictability 

 Uncertainties in Projections 📉 

o Dependence on emission scenarios, population growth, and mitigation policies 

o Long-term projection challenges beyond a decade 

o Importance of improving weather and climate predictions 

 Optimism for Future Predictions 🌈 

o Early warning systems at hyperlocal scale 

o Importance of assessing resources for climate projections 
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Fadi Rockets Overview 

Key Aspects 

 Origin: Developed by Hezbollah 

 Types: Fadi-1, Fadi-2, Fadi-3 rockets 

 Purpose: Targeting Israeli military bases 

 Capabilities: High power, low precision 
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Apache Helicopter Delivery and Deployment 

Overview 

AH-64E Apache 🦅 

 Attack helicopter 

 Manufactured by Boeing 

 Indigenous LCH 🚁 

o Light Combat Helicopter 

o Manufactured by Hindustan Aeronautics Ltd 

o Key Points 
 Delivery Delays  

o First batch delivery set for December 2023 

o Original schedule: May and July 2023 

o Supply chain issues cited 

o Political push for prioritization with U.S. 

 

 Deployment 🌍 

o Apaches for desert operations 

o LCH for high-altitude areas like Ladakh 

o Operational limitations for Apaches in high altitudes 

 Training 🎓 

o Six pilots and 24 technicians trained by Boeing in the U.S. 

 Squadrons 🦅 

o 451 Aviation Squadron raised at Jodhpur for Apache operations 

o First dedicated attack helicopter for the Indian Army 

 Cost and Contracts 💰 

o Deal for six Apaches at $800 million signed in February 2020 
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The Moon's Volcanic Activity 

Overview 

 Volcanic activity on the moon reveals: 

o Surface formation 🌑 

o Atmospheric conditions ☁️ 

o Tectonic activity 🌍 

 Remote-sensing data indicates volcanic activity dating back 800 million years 🕰️ 

 Focus on lunar glass beads formed by: 

o Volcanic activity 🌋 

o Impact events 💥 

The ages of volcanic samples range from 116–135 million years old. Evidence suggests they 

have a volcanic origin, despite overlapping ages with impact beads. 

 

Researchers focused on lunar glass beads small glass pieces formed by volcanic activity or impact 

events like when rocks from space smash the moon’s surface. 

Key Points 

 Types of Beads: 

o Volcanic Beads: Uniform structure 

o Impact Beads: Display shock features like fractures 
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Understanding Atmospheric Temperature Layers 🌌 

 

Temperature Variation with Height 

 Troposphere: 

o Temperature decreases from the ground up to 15-20 km. 

 Stratosphere: 

o Temperature increases up to 50 km. 

 Mesosphere: 

o Temperature decreases up to 80 km. 

 Ionosphere: 

o Temperature increases beyond 80 km. 

 

Key Concepts: 

 Solar Radiation: Heats the Earth's surface more than the air. ☀️ 

 Convective Expansion: Transport of heat into the atmosphere. 

 Hydrostatically Stable Atmosphere: Conditions under which temperature decreases with 

height. 

 Dynamic Atmosphere: Constant motion with non-adiabatic thermodynamic processes. 

Factors Influencing Temperature: 

 Radiation: External radiation entering and heat radiated into space. 

 Adiabatic Conditions: Small departures from hydrostatic and adiabatic states. 



Saurabh Pandey CSE app saurabhpandeyupsc.com join telegram group 

44 
 

 

Coast of Batroun, Lebanon 🌊 

 

Overview 

 Batroun is a historic coastal city in Lebanon known for its stunning beaches and rich 

cultural heritage. 

 It has become a popular destination for local and international tourism, especially during 

the summer months. 
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Robotic Mules and High-Altitude 

Technologies in the Army 

Overview of Innovations 

 Robotic Mules 🚜 

o Inducted: 100 units 

o Capabilities: 

 All-weather operation 

 Payload: 15 kg 

 Terrain adaptability: Steep hills, water crossings 

o Durability: Operates in extreme temperatures (-40°C to 55°C) 

 Logistics Drones 🚁 

o Undergoing trials for support and movement 

o Aim: Streamline logistics in high-altitude areas 

 High-Altitude Tents 🏕️ 

o New design for temperatures up to -40°C 

o Evaluation in extreme environments 

Context and Background 

Emergency Procurements (EP)  

o Fourth tranche completed by September 2023 

o Contract value: Up to ₹300 crore 

o Delivery timeline: Within one year 

 Need for Technological Innovations 💡 

o Driven by the 2020 standoff with China 

o Focus on functions for high altitude 

Applications and Impact 

 Military Operations ⚔️ 

o Adaptation to unstructured environments 

o Enhanced last-mile connectivity for troops 

 Field Trials 🔬 

o Products evaluated at: 

 Leh (11,500 feet) 

 Daulat Beg Oldie (16,700 feet) 

 Durbuk (12,500 feet) 

 Future Developments 🔮 

o Continuous evaluation and adaptation of technologies 

o Emphasis on extreme weather capabilities 
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Mysterious Seismic Event and Its Origins 🌍 

 

Overview of the Event 

 Date Detected: September 16, 2023 

 Duration: Lasted for 9 days  

 Magnitude: Not caused by typical earthquakes 

 Detection: Noted by seismic stations globally 🌐 

The bizarre signal was identified by seismologists as having a single frequency, unlike typical 

earthquake tremors which have multiple frequencies. 

 

 

Causes of the Signal 

 Initial Classification: 

o Identified as an unclassified seismic object (USO) 🔍 

 Potential Triggers: 

o Massive landslide in Dickson Fjord, Greenland 

o Possible causes included volcano eruptions or nuclear tests  

Research Collaboration 

 Team Composition: 68 researchers from 40 universities across 15 countries 🌏 

 Data Used: 

o Seismic data 

o Satellite imagery 

o In-fjord water level monitors 🌊 

o Bathymetric maps 

o Key Findings 
 Nature of Waves: 

o Seismic waves had only one frequency 

o Reverberations faded slower than expected from earthquake vibrations 

 Research Process: 

o Required extensive collaboration and data gathering over a year 🕒 

Fjords and Mega-Tsunamis 

 Fjord Definition: Geological structure formed by glaciers eroding a valley below sea level. 

 Formation Process: U-shaped channels surrounded by high cliffs or hills. 

 Event Trigger: Collapse of Hvide Støvhorn peak leading to rock-ice avalanche and mega-

tsunami.A mega-tsunami generated by a rockslide displaced enough water to create waves 

reaching heights of 200 meters, impacting the fjord and surrounding areas. 

Key Concepts 



Saurabh Pandey CSE app saurabhpandeyupsc.com join telegram group 

47 
 

 Mega-Tsunami: Massive wave caused by displacement of a large volume of water. 

 Seiche: Oscillation of water in a confined space (like a fjord), leading to wave patterns. 

 

Impact of the Mega-Tsunami 

 Damage: Affected the research facility on Ella Island and local archaeological sites. 

 Wave Dynamics: In a confined fjord, waves reflect and amplify, reaching almost 110 

meters. 

Research and Findings 

 Seismic Activity: The tsunami caused earth vibrations detectable globally for nine days. 

 Satellite Data: Indicated rapid glacial melting leading to increased landslide risks. 

 

Future Implications 

 Climate Change: Warns of increasing frequency and scale of such events due to global 

warming. 

 Environmental Impact: Exposed rock surfaces absorb more heat, accelerating ice melting. 

Rhinoceros Population and Conservation 

Challenges 

Overview of Rhinoceros Population 

 📈 Population Increase: White rhinos rose from 15,942 in 2022 to 17,464 in 2023. 

 📉 Subspecies Status: Black and greater one-horned rhinos remain unchanged. 

 ❌ Northern White Rhino: Technically extinct; only 2 females in conservancy. 

Report Highlights: 

Total of 28,000 rhinos left globally, down from 500,000 in the 20th century. 

586 rhinos killed in 2023, primarily in South Africa. 

 

Poaching and Threats 

 🚨 Poaching: Major threat fueled by demand for rhino horns. 

 🌍 Environmental Threats: Habitat loss & climate change impacting populations. 
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California Deepfake Bill 

 

Overview 

 Deepfake Technology: Synthetic media where a person in an existing image or video is 

replaced with someone else's likeness. 

 Legislation Purpose: To regulate the use of deepfake technology, particularly in elections 

and media to protect individuals’ rights. 

Key Points 

 Governor: Gavin Newsom 

 Key Features: 

o Ban on election-related deepfakes. 

o Protection for performers against unauthorized digital replicas. 

o Regulations for social media companies regarding deepfake content. 

Ocean Acidification and Its Impact on 

Marine Life 

 

Overview 

 Oceans are nearing critical acidity levels 🌊 

 Ability to sustain marine life is threatened 

 Report by Potsdam Institute for Climate Impact Research (PIK) details crucial factors 

Key Points 

 Nine factors regulating Earth's ability to sustain life 

 Six factors have exceeded safe limits due to human activity 

 Ocean acidification could breach the seventh threshold soon 
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Crucial Factors 

 Climate Change 🌡️ 

 Loss of Natural Species 🐠 

 Loss of Natural Habitat 🌿 

 Freshwater Depletion 💧 

 Rise in Pollutants: 

o Plastics ♻️ 

o Chemical Fertilizers 🌾 

Contributing Factors 

 Increasing CO2 emissions from fossil fuel burning 🔥 

This report highlights the urgent need for action to mitigate climate change and its effects on 

ocean health. 

A mikoshi is a sacred religious palanquin 

(also translated as portable Shinto shrine).  

 Shinto followers believe that it serves as the vehicle to transport a deity in Japan while 

moving between main shrine and temporary shrine during a festival or when moving to a 

new shrine. 

  Often, the mikoshi resembles a miniature building, with pillars, walls, a roof, a veranda 

and a railing. 

Leaders of the Quad Group Summit 

Outcomes 

Key Outcomes 

 Coast Guard Exercise 🚢 

o Launching new exercises for maritime cooperation. 

 Logistics Network 📦 

o Sharing airlift capabilities for disaster response. 

 Maritime Surveillance 🌊 

o Expansion of surveillance efforts in the Indo-Pacific. 

 Health Initiatives 💉 

o Quad Cancer Moonshot targeting cervical cancer. 

o India committing $10 million for screening programs. 

o Collaboration with Serum Institute and Gavi for vaccine supply. 



Saurabh Pandey CSE app saurabhpandeyupsc.com join telegram group 

50 
 

Positions on Global Issues 

 Condemnation of Aggression ⚔️ 

o Strong stance against actions in the East and South China Sea. 

o Concerns regarding the war in Ukraine. 

o Recent tensions over coast guard presence in contested waters. 

Future Initiatives 

 Quad-at-Sea Ship Observer Mission 🚤 

o Planned for 2025 to enhance maritime safety. 

 Maritime Initiative for Training in the Indo-Pacific (MAITRI) 📚 

o Training Quad partners for law enforcement at sea. 

 Maritime Legal Dialogue ⚖ 

o Support for upholding the rules-based order. 

Concerns Raised 

 Tensions with China 🇨🇳 

o Noted militarization and aggressive maritime actions. 

 Philippines Disputes 🇵🇭 

All About QUAD and QUAD Meeting 
 

Overview 

 QUAD: Quadrilateral Security Dialogue between the U.S., India, Japan, and Australia. 

 Objectives: Strengthening strategic partnerships, ensuring regional security, and promoting 

a free and open Indo-Pacific. 

Key Points 

 History: Inception in 2007, revitalized in 2017. 

 Members: United States, India, Japan, Australia. 
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 Focus Areas: Maritime security, counter-terrorism, climate change, and technology 

cooperation. 

Recent Developments 

 Summits: Regular high-level meetings to discuss and coordinate policies. 

 Final Summit: Biden's farewell summit in Delaware. 

Antimicrobial Resistance and Staphylococcus 

aureus 

Overview of the Crisis 

 Antimicrobial resistance (AMR) is a major global health crisis 🌍 

 Staphylococcus aureus is a key player in AMR, particularly MRSA (methicillin-resistant 

Staphylococcus aureus)  

 MRSA caused over 100,000 deaths in 2019 alone ⚰️ 

Current Treatment Challenges 

 Vancomycin: The primary treatment for MRSA for 40 years 💊 

 Rare cases of vancomycin resistance (VRSA) have been documented (only 16 in India) 🚨 

 Resistance leads to slower growth and reduced fitness in bacteria ⚖ 

Implications of Vancomycin Resistance 

 VRSA: Vancomycin-resistant S. aureus, slower growth but higher fitness costs. 

 Researchers found S. aureus can adapt to vancomycin, raising concerns about treatment 

longevity. 

“Vancomycin has been reliable for treating MRSA for decades as it is very rare that S. aureus 

becomes resistant to vancomycin,” said Eric Wright, University of Pittsburgh researcher. 

Recent Research Findings 

 New studies suggest S. aureus can adapt to vancomycin and overcome fitness costs 📈 

 Potential implications for the long-term efficacy of vancomycin treatment ❗ 

Expert Opinions 

 Eric Wright from the University of Pittsburgh warns about the future of vancomycin as a 

treatment option 🔍 

 Importance of ongoing research to understand and combat AMR 💡 

This mindmap illustrates the multi-faceted challenges and considerations surrounding 

antimicrobial resistance, specifically focusing on MRSA and vancomycin. 
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The Butterfly Effect: Understanding Chaos 

Theory 🌪️🦋 

 

Overview of the Butterfly Effect 

 Definition: A concept where small changes in initial conditions can lead to vastly different 

outcomes. 

 Origin: Coined by mathematician Edward Lorenz while studying weather patterns. 

Key Concepts: 

 Deterministic Chaos: The idea that certain systems are sensitive to initial conditions. 

 Weather Prediction: Lorenz's work laid the foundation for the use of computer models in 

meteorology. 

 Quantum Chaos: A new field that examines chaotic behavior in quantum systems. 

The butterfly effect illustrates how a butterfly flapping its wings in one part of the world can 

set off a tornado in another, demonstrating the interconnectedness of systems. 

Historical Background 

 Edward Lorenz: 

o Pioneered the use of computers in weather prediction. 

o Published significant findings in the early 1960s. 

 Influential Mathematicians: 

o Henri Poincare and Norbert Wiener contributed to the understanding of chaotic 

systems. 

Important Events: 

 1961: Lorenz's forecast model drastically changed by a tiny alteration in input variables. 

Mount Penteli 

Overview 

 Location: Northern Athens, Greece 

 Significance: Known for its marble, natural beauty, and cultural heritage. 

 Recent Events: Affected by wildfires. 
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National Security Strategy 

Overview of National Security Strategy 

 Current Context 🌍 

o Neighborhood flux 🌀 

o Old enemies and new alliances 🦅 

o Economic ambitions towards a $4 trillion economy 💰 

 Global Influences 🌐 

o Effects of wars in Ukraine and Gaza 🌍 

o Impact on global growth 📉 

 Resource Prioritization ⚖ 

o Ministries involved (Health, Defence, etc.) 🏛 

o Scarcity of resources and prioritization 📊 

Interpreting National Security 

 Definition Variances 🔍 

o Different meanings for different states 📜 

 Case Studies 📚 

o United States 🇺🇸 

 Union of values and interests 🌟 

 Focus on maintaining leadership 💪 

 Budgeting and Congress involvement 💵 

o United Kingdom 🇬🇧 

 Integrated Review for global role 🌍 

o France 🇫🇷 

 Nuclear deterrent and European leadership 🇪🇺 

Key Elements of India's NSS 

 Integration of Various Aspects  

o Defence, finance, investments, climate change 🌿 

 Secrecy and Threat Assessment 🔒 

o Importance of confidentiality in strategy making 🦅 

o Clear statement of threats as a foundation ⚔️ 
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Multi-Alignment in National Security 

 Definition: 🦅 Building alliances with multiple partners for strategic support 

 Core Elements: 

o Sovereignty: 🏛 Importance of territorial integrity 

o Economic Strength: 💰 Role of economy in maintaining sovereignty 

o Historical Context: 📜 Reference to Non-Aligned Movement 

 

Key Groupings 

 Quad: 🌏 

o Members: Australia, India, Japan, U.S. 

o Focus: Bilateral security discussions 

 BRICS: 🌍 

o Members: Brazil, Russia, India, China 

o Focus: Economic cooperation and counterbalance to Western alliances 

Strategic Considerations 

 Threat Prioritization: 🔍 

o Assessment of military capabilities against adversaries 

o Need for transparency vs. maintaining strategic weaknesses 

 Equipment Allocation: ⚙️ 

o Focus on upgrading naval capabilities 

o Identifying gaps in current military readiness 

 

Public Messaging 

 National Security Document: 📄 
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o Balancing internal messaging with external perceptions 

o Importance of showcasing military capabilities without over-exaggeration 

 Social Media Influence: 📱 

o Need for public perception management in defense strategies 

 

Challenges 

 China's Economic Strength: 🐉 

o Trade deficit implications for national security 

o Necessity for careful diplomacy 

 Internal Political Dynamics: 🏛 

o Opposition pressures to demonstrate strength 

o Navigating public expectations for military might 

Key Points from the Idea 

 Sovereignty & Security: Protection of territorial integrity is critical for national security. 

 Economic Strength: A strong economy is essential to maintain sovereignty in international 

relations. 

 Shifting Alliances: Multi-alignment reflects a shift from rigid alliances to flexible 

partnerships based on current needs. 

 Conclusion 

 Multi-alignment is a strategic necessity for India, balancing its relationships with global 

powers while addressing internal and external challenges. The approach must adapt to 

changing geopolitical landscapes and public expectations.We can only help with one topic 

at a time in this chat. Please start a new conversation. If you continue here, our responses 

might not meet your expectations. 
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Pagers working 

 What are Pagers? 📡 

o Definition: Communication devices, also known as beepers. 

o History: Emerged in the mid-20th century; overshadowed by cellular phones and 

smartphones. 

  

How Do Pagers Work? ⚙️ 

o Signal Transmission: Operate using radio signals transmitted by towers. 

o Types of Pagers: 

 One-Way Pagers: 

 Receive messages only. 

 Alerts via beep or vibration. 

 Two-Way Pagers: 

 Can send and receive messages. 

 More advanced but limited compared to smartphones 

 Advantages of Pagers ✅ 

o Reliability: More reliable than mobile phones in certain conditions. 

o Simplicity: Energy-efficient and less prone to network outages. 

o Use Cases: 

 Valued in healthcare. 

 Emergency services. 

 Remote locations with weak cell coverage. 

Limitations ❌ 

 Functionality: Limited compared to modern smartphones. 

 Technological Obsolescence: Less common in mainstream use. 

Nipah Virus 

Overview of Nipah Virus 

 Definition: A viral zoonosis (transmitted from animals to humans). 

 Transmission: Through bats, pigs, or contaminated food. 

 Symptoms: High fever, headache, dizziness, nausea, and respiratory issues. 

Key Information 

 First identified in 1998 in Malaysia. 

 Causes severe disease in both animals and humans. 

 High mortality rates, particularly in outbreak situations. 

Treatment and Prevention 



Saurabh Pandey CSE app saurabhpandeyupsc.com join telegram group 

57 
 

 Current Treatments: 

o No specific antiviral treatment available. 

o Supportive care for infected patients. 

 Preventive Strategies: 

o Public health education. 

o Vaccination research ongoing 

Lavas from Hotspots and Earth's Mantle 

 

Overview 

 Lavas from hotspots (e.g., Hawaii, Samoa, Iceland) 

 Likely originate from a uniform reservoir in Earth's mantle 

 Findings reveal the mantle's chemical homogeneity 

 Lavas acquire chemical "flavors" before reaching the surface 

 Understanding mantle composition is vital for insights into Earth's formation and 

evolution 

 Key Findings: 

o Hotspot lavas reveal uniformity in the mantle 

o Chemical diversity is introduced during ascent 

o Impacts theories on mantle dynamics and Earth's history 
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Genetic Mechanisms of Transgenerational 

Phenotypic Plasticity in Plants 

 

Overview 

 Transgenerational Phenotypic Plasticity: Key for plant adaptation to environmental 

changes 🌱 

 Research Focus: Arabidopsis thaliana under different light conditions 💡 

 Maternal Environment: Influences offspring traits 👩🌾 

 Crop Improvement: Potential new strategies for agriculture 🌾 

 

Mechanism Behind Reduction and 

Asymmetry of Emu Wing Bones 

 Researchers have uncovered a fascinating mechanism behind the reduction and 

asymmetry of emu wing bones.  

 The wings not only show significant shortening, but the skeletal elements also fuse 

asymmetrically.  

 It highlights how differences in embryonic and fetal movement may play a pivotal 

role in driving morphological evolution, shedding light on the complex developmental 

processes that shape skeletal structures. 

 

Irrational Use of Antibiotics and Its Effects 

on Host Cells 

 

Overview 

 Irrational use of antibiotics can lead to: 

o Antimicrobial resistance 

o Damage to host cells 

 Recent research highlights the effects of antibiotics on the mucus barrier and immune 

response in the intestine. 

Key Points: 
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 Short-course antibiotic treatment can damage the mucus barrier. 

 Mucus barrier integrity is crucial for separating the immune system from intestinal 

microbes. 

 Damage leads to: 

o Immune response activation 

o Increased risk of intestinal inflammation 

 Study involved four antibiotics: ampicillin, metronidazole, neomycin, vancomycin 

 

Food Price Volatility and CPI Inflation 

 

Overview of Food Price Volatility 

 Food price volatility remains a contingent risk. 

 CPI inflation below the Reserve Bank’s target for two consecutive months. 

 Food inflation year-on-year increased to 5.3% in August from 5.1% in July. 

Key Insights from RBI Bulletin 

 High-frequency data indicates price moderation in: 

o Cereals (mainly rice) 

o Pulses (except gram) 

 Price fluctuations observed in vegetables: 

o Potato and Tomato prices fell 

o Onion prices increased 

 Edible oil prices remained stable 

Subgroup Inflation Analysis in August 

 Increased inflation in: 

o Eggs 

o Fruits 

o Vegetables 

o Non-alcoholic beverages 

 Decreased inflation in: 

o Cereals 

o Meat and fish 

o Pulses 

o Sugar 

Reasons for Food Inflation in India 

Key Points 

Climate Change 🌡️ 

 Rising temperatures 

 Unpredictable rainfall patterns 



Saurabh Pandey CSE app saurabhpandeyupsc.com join telegram group 

60 
 

Supply Chain Disruptions 🚚 

      Transportation issues 

      COVID-19 impacts 

Government Policies 📜 

 Import/export restrictions 

 Subsidy effects 

 Increased Demand 📈 

o Growing population 

o Changing dietary patterns 

 Agricultural Factors 🌾 

o Crop failures 

o Rising input costs 

 

Alzheimer’s Drug Controversy: Lecanemab 

and Donanemab 

 

Overview 

 New Drugs: Lecanemab (Leqembi) and Donanemab (Kisunla) 

 Purpose: Slow progression of Alzheimer’s disease 

 Controversy: Mixed opinions on effectiveness and safety 

 Cognitive Decline Reduction: Approximately 30% in early-stage patients 
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Key Players 

 Developers: 

o Biogen & Eisai: Lecanemab 

o Eli Lilly: Donanemab 

 Supporters: 

o British biologist John Hardy: Positive outlook on drug impact. 

 Critics: 

o Rob Howard: Concerns over false hopes raised by the drugs. 

Global Reactions 

 Approval Variances: Different countries have varied stances on drug approval. 

 Healthcare Readiness: Concerns about healthcare systems' readiness for new treatments. 

 

Effectiveness and Risks 

 Efficacy: Most effective Alzheimer’s treatments to date, yet limited. 

 Long-Term Impact: Potential for raising unrealistic expectations among patients and 

families. 

 

Harappan Civilisation 

 

Overview 

 Definition: The (Harappan) civilisation, also known as the Indus Valley Civilisation. 

 Location: Spread across present-day Pakistan, northwest India, and parts of Afghanistan. 
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 Historical Significance: First discovered site at Harappa; known for technological 

advancements and urban planning. 

 

 

Key Features 

 Technological Powerhouse: 

o 🏙️ Town Planning: Grid patterns, drainage systems. 

o 🌊 Water Management: Reservoirs, wells, and irrigation. 

o ⚓ Construction: Massive fortifications and seafaring vessels. 

o 🏭 Craftsmanship: Bronze and copper artefacts, pottery, and bead-making. 

 Cultural Aspects: 

o 🐾 Seals: Made from steatite featuring human and animal motifs, inscribed scripts. 

o 🎭 Artifacts: Exquisite painted pottery and terracotta products. 

Historical Timeline 

 Early Phase (3200 BC - 2600 BC) 

 Mature Phase (2600 BC - 1900 BC) 

 Late Phase (1900 BC - 1500 BC): Decline and collapse. 

 Key Sites: 

o 🏛 Mohenjo-Daro 

o 🏛 Harappa 

o 🏛 Ganweriwala 

o 🏛 Rakhigarhi 

o 🏛 Dholavira 

 

Archaeological Findings 

 Discovery: 

o 1924 by Marshall, connecting Harappa and Mohenjo-daro. 

 Research Challenges: 

o Ongoing intrigue among various academic disciplines (e.g., epigraphists, 

metallurgists). 

Geographic Distribution 

 Civilisational Area: Approximately 1.5 million sq.km. 

 Notable Regions: 

o Northwestern India: Gujarat, Haryana, J&K, Rajasthan, Uttar Pradesh. 

o Southernmost Outpost: Daimabad (Maharashtra). 

o Sites in Pakistan and Afghanistan. 

 

Harappan civilization remains a subject of fascination for historians and archaeologists, 

providing insights into early urban planning and societal organization. 
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White revolution in India 

 

Overview 

 The White Revolution refers to the rapid expansion of milk production in India. 

 Initiated in the 1970s, this program aimed at making India one of the largest milk producers 

in the world. 

 The recent launch of White Revolution 2.0 aims to further enhance the dairy sector. 

Key Highlights: 

 Government announced the new phase of the White Revolution. 

 Focus on women empowerment and combating malnutrition. 

 Full budgetary support promised for the initiative. 

Key Outcomes: 

 Increased milk production 📈 

 Improved farmer incomes 💰 

 Development of rural infrastructure 🏗️ 

Current Developments 

 Launch of White Revolution 2.0 aimed at further enhancing the dairy sector 🚀. 
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What is PAM? (Primary Amoebic 

Meningoencephalitis) 

 

Overview 

 Definition: PAM is a rare and severe disease caused by the infection with Naegleria 

fowleri, known as the "brain-eating amoeba". 🦅💀 

 Symptoms: Causes brain tissue destruction, leading to severe swelling and often death. 

 Demographics: Primarily affects healthy children, teens, and young adults. 

 Fatality Rate: High due to rapid onset and delayed diagnosis. 

 

Key Facts 

 Survivors: Only 11 confirmed survivors reported in medical literature. 

 Geographical Instances: Cases reported in Kerala, India, involving Naegleria fowleri, 

Vermamoeba vermiformis, and Acanthamoeba. 

 Genomic Sequencing: Lack of comprehensive genomic data on all cases. 

Treatment and Research 

 Current Treatments: Limited; primarily supportive care. 

 Research: Ongoing studies for vaccines and better treatment options, including mRNA-

based vaccines. 

 

Prevention 

 Awareness: Understanding the risks associated with warm freshwater environments. 

 Guidance: CDC guidelines for public water systems to minimize contamination risks. 

India’s Role in the Geopolitical Landscape 

 

Overview 

 India's Geopolitical Position 🗺 

o Engaging both the West and Eurasian leadership 

o Long-held beliefs in non-alignment and strategic autonomy 

o Image as an "honest broker" or mediator 

 Global South Representation 🌍 

o Important voice for developing nations 

o G-20 presidency focused on energy and food security 
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 Bilateral Trade Dynamics 🔄 

o Increased intake of Russian oil 

o Six-fold increase in trade with Russia 

 Legacy of Leadership 🏛 

a. Modi’s ambition to build a global legacy 

b. Historical context: Nehru’s diplomatic efforts 

Historical Context 

 Legacy of Nehru: Like Nehru's mediation efforts, Modi aims for a global legacy. 

 Past Mediation Roles: Historical efforts in Korea, Vietnam, and Cambodia. 

Assessment of the Ukraine Situation 

 Current War Status: Russian troops control significant territory; Ukrainian forces maintain 

defense. 

 Escalation Risks: Potential for massive escalation if status quo changes. 

 Zelenskyy’s Strategy: Seeking military support for offensive capabilities. 

Global Implications 

 U.S. Election Influence: Outcome may affect U.S. support for Ukraine, impacting the 

geopolitical balance. 

 Putin’s Stance: Direct war implications if Western support escalates. 

 

 Conflict Context: 

i. Rejection of Proposals: 

1. Mr. Putin and Mr. Zelenskyy have dismissed each other's proposals. 

2. Notable proposals include the Bürgenstock Communiqué and 

Brazil-China six-point plan. 

 India's Stance: 

 .Principles laid out by India’s external affairs minister: 

1. This is not the era of war. 



Saurabh Pandey CSE app saurabhpandeyupsc.com join telegram group 

66 
 

2. No solutions on the battlefield. 

3. Russia must be involved in talks. 

4. India is committed to finding a resolution. 

 Future Steps: 

 .India could act as a mediator or host for a summit. 

i.Requires diplomatic goodwill and intensified government engagement. 

 

Adjusted Gross Revenue in Telecom 

 

Understanding Adjusted Gross Revenue (AGR) 

 Definition: The revenue used to calculate the license fees and spectrum usage charges for 

telecom companies. 

 Components: 

o Gross Revenue: Total revenue from all operations. 

o Deductions: Includes specific exclusions allowed by the government. 

Recent Developments 

 Supreme Court Rulings: 

o Recent decisions rejecting pleas from telecom firms for recalculating AGR. 

o Impact on companies like Vodafone and Airtel due to ongoing disputes regarding 

dues. 

 Financial Implications: 

o Increased financial burdens on telecom companies. 

o Market responses and share price fluctuations. 

Importance of AGR 

 Regulatory Compliance: Ensures telecom companies adhere to government regulations. 

 Market Stability: Affects competition and pricing within the telecom sector. 

 

Future Considerations 

 Policy Changes: Potential reforms in how AGR is calculated. 

 Industry Impact: How changes in AGR calculation may affect the telecom landscape 

Zinc consumption in  india 

Overview of Zinc Consumption 

 Current Trend: India's zinc consumption projected to exceed 2 million tonnes in the next 

decade 📈 
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 Future Demand: Significant rise in demand expected due to infrastructure and renewable 

energy needs 🌍 

 Health Aspect: Importance of zinc-rich foods in daily diets for health benefits 🍽️ 

 

Key Drivers of Zinc Consumption 

 Infrastructure Development: Increased construction projects leading to higher demand for 

zinc in materials 🏗️ 

 Renewable Energy: Anticipated surge in demand due to renewable energy technologies ⚡ 

 Automotive Industry: Growth in automotive sectors utilizing zinc for components 🚗 

Market Dynamics 

 Domestic vs Global Consumption: India's demand outpacing global growth rates, with 

projections for doubling in 5-10 years 📊 

 Health Recommendations: Awareness campaigns promoting zinc-rich diets among the 

population 💪 

Challenges & Considerations 

 Market Fluctuations: Global economic conditions affecting zinc prices and availability ⚖ 

 Sustainability: Need for sustainable practices in zinc extraction and consumption 🌱 

 Sources: Various industry reports and market analyses indicate a robust growth trajectory 

for zinc in India. 

All About Indus Water Treaty 

 

Overview 

 Definition: An agreement between India and Pakistan regarding water distribution from 

the Indus River system. 

 Established: 1960, brokered by the World Bank. 

 Key Rivers: Indus, Jhelum, Chenab (controlled by Pakistan); Beas, Ravi, Sutlej (controlled 

by India). 

Key Points 

 Purpose: To manage and share the river waters to avoid disputes. 

 Significance: Vital for agriculture, economy, and regional stability. 

Current Situation 

 Recent tensions over treaty modifications and notices served by India to Pakistan for 

review. 

Recent Developments 
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 India serves notice to Pakistan seeking review of the treaty due to "changes in 

circumstances." 

 Key Articles under Review: Focus on potential modifications and implications for 

water sharing. 

Key Issues 

 Disputes: Ongoing disagreements over water usage and rights. 

 Environmental Concerns: Impact of climate change and water scarcity. 

 Political Tensions: Influence on Indo-Pak relations. 

 

Future of the Treaty 

 Potential renegotiation or modifications. 

 Role of international mediation and implications for regional politics. 

Space Program Initiatives 

 

Overview of Recent Space Initiatives 

 Chandrayaan-4 Mission 🚀 

o Aim: Bring moon rocks to Earth 🌑 

o Budget: ₹2,104 crore 💰 

o Launch Type: Multiple launches 

o Key Feature: Demonstrate lunar sample collection 

 Venus Orbiter Mission 🌌 

o Budget: ₹1,236 crore 💰 

o Launch Date: Expected in March 2028 

o Significance: Second interplanetary mission after Mars Orbiter 

 Gaganyaan Project 🛰️ 

o Expansion to build an Indian space station 

o Additional funding: ₹11,170 crore 💰 

o Goal: Self-sustained space station by 2035 

 Next-Generation Launch Vehicle 🛠️ 

o Purpose: Place heavier payloads in orbit 

o Importance: Key to achieving future space station goals and lunar missions 

Strategic Goals 

 Long-term Goals 🎯 

o Crewed lunar mission by 2040 

o Development of capabilities for space docking 

 Understanding Spin Currents and the Mexican Wave Analogy 

Concept Overview 



Saurabh Pandey CSE app saurabhpandeyupsc.com join telegram group 

69 
 

 Mexican Wave 🌊 

o Propagates through medium 

o Sequential displacement and restoration 

 Spin Current ⚛️ 

o Quantum spin: intrinsic property of electrons 

o Flow of spin states (up/down) 

o Similar propagation as Mexican wave 

 Key Points 

 Electron States: 

o Spin up and spin down 

o Represents binary data (0s and 1s) 

 Applications: 

o Spintronic drives: potential for faster data storage 

o Energy-efficient data manipulation 

Key Points 

 Spin Currents: Flow of electron spin states (up and down). 

 Mexican Wave Analogy: Propagation of spin states through a medium. 

 Applications in Spintronic: Data storage and manipulation using electron spins. 

 Future of Hard Drives: Enhanced storage, speed, and energy efficiency. 

 Research Advances: Techniques for rapid generation of spin currents. 

 

Large Language Models (LLMs) 
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Overview 

 Definition: Large language models (LLMs) are AI systems trained on vast amounts of text 

data. 

 Purpose: They are designed to understand and generate human-like text. 

 

Key Concepts 

 Training Data: Utilizes large datasets for training. 

 Architecture: Often based on transformer architecture. 

 Applications: Used in chatbots, content generation, translation, etc. 

 

 

Recent Developments 

 "Arrow of Time" Effect: LLMs excel at predicting future text rather than past text. 

 Quantum Computing: Enhancements in LLMs through quantum technologies. 

Improvements 

 Long Context: Techniques that extend the attention span of LLMs for better performance 

in dialogues. 

 Embeddings: Understanding of word meanings through embeddings. 

 

Collaboration & Efficiency 

 Enhanced Collaboration: Strategies for improving collaboration among LLMs for smarter 

solutions. 

Market Trends 

 Commoditization: Big AI models are being commoditized; value lies in applications. 

 OpenAI's New Model: Recent advancements in OpenAI's offerings and their significance. 

Learning Resources 

 YouTube Channels: Recommended channels to master LLMs. 

Applications 

 Agent-Based Models: Harnessing LLMs for developing agent-based models. 

 AI Hallucination: Google's approach to addressing AI hallucination issues. 

Quad Leaders’ Summit 2024 

Overview 

 Event: Fourth Quad Leaders Summit 

 Date: September 21, 2024 

 Location: Wilmington, Delaware, U.S. 

 Participants: Australia, India, Japan, United States 
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The summit is significant amidst global challenges and leadership transitions in member 

nations. 

Key Topics 

 Leadership transitions 

 Strategic direction consolidation 

 Maritime domain awareness (MDA) 

 Indo-Pacific integration 

Objectives 

 Reinforce Quad framework on MDA 🌊 

 Discuss operationalization of the South Asia programme 

 Explore potential Quad Maritime Legal Dialogue 

 

Challenges 

 Leadership changes of Biden and Kishida 

 Past postponements of summits 

 Need for unified strategic direction 

Maritime Domain Awareness (MDA) 

 Goals: 

o Link regional security and infrastructure 

o Standardise regional laws 

o Promote a rules-based maritime order 

 Recent Initiatives: 

o Expansion of Indo-Pacific Partnership for Maritime Domain Awareness (IPMDA) 

 

Legal Framework 

 Importance of UNCLOS for freedom of navigation 

 Consolidation of expertise in international maritime law 

 Serve as robust frameworks for Quad and regional nations 

 

Information Fusion Centre - Indian Ocean Region (IFC-IOR) 

 Location: India 

 Role: 

o Facilitates real-time information sharing 

o Upholds freedom of navigation 

o Represents a coalition of nations committed to maritime order 



Saurabh Pandey CSE app saurabhpandeyupsc.com join telegram group 

72 
 

 

Quad Summit: Opportunities and Progress 

Tracking 🌏 

 

Key Areas of Focus 

 Climate Change 🌱 

 Emerging Technologies 🚀 

 Infrastructure & Connectivity 🏗️ 

 Health & Humanitarian Assistance ❤️ 

 Disaster Relief 🌊 

 Maritime Security ⚓ 

 Counterterrorism 🔒 

Summit Objectives 

 Assess Progress 📊 

 Commit to New Initiatives 🔄 

 Review Key Developments 🔍 

o Open-Radio Access Network (RAN) in Palau 

o Space-Based Climate Warning in Mauritius 

o Off-Grid Solar Projects in Indo-Pacific 

o Quad STEM Cohort Outcomes 

Regional Security Dynamics 
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 Geopolitical Landscape 🌐 

 Increased Threats ⚔️ 

o Conflicts in West Asia 

o Russia-Ukraine War 

o China's Assertiveness 🐉 

 Need for Unified Response 🦅 

 Resilience in Supply Chains 🔗 

Economic Growth Opportunities 

 Regional Economic Resilience 💰 

 De-risking Strategies 🔍 

 Diversified Supply Chains 🔄 

 

Future Governance Aspirations 

 Inaugural Summit of the Future 🏛 

o Sustainable Development 🌍 

o International Peace & Security 🕊️ 

o Technological Innovation 💻 

o Welfare of Future Generations  

 

Mazar Hydroelectric Plant in Ecuador’s Las 

Palmas 🌊⚡ 
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Overview of Mazar Hydroelectric Plant 

 Location: Las Palmas, Ecuador 

 Significance: Key energy project in Ecuador 

 Functionality: Sustainable energy generation 

 The Mazar hydroelectric plant is crucial for addressing Ecuador's energy needs. 

 It plays a role in the ongoing energy crisis and sustainable development in the 

region. 

Rapa Nui (Easter Island) 🌋 

 

Overview of Rapa Nui 

 Location: Southeastern Pacific Ocean 

 Significance: Known for its unique Moai statues and volcanic landscapes. 

 History: Home to early Polynesian settlers. 

Key Points: 

 Volcanic origin and geological features. 

 Cultural heritage and archaeological importance. 

 Environmental challenges and recent studies. 

Key Themes 

1. Historical Insights 

 Ecocide Theory: Debunked by recent genetic evidence  

 Population Dynamics: New findings suggest no societal collapse 📉 

2. Cultural Significance 

 Moai Statues: Iconic symbols of the Rapa Nui culture 🗿 

 Language: Rapa Nui language and its preservation 📚 

3. Current Research 

 Genetic Studies: Provide insights into ancient populations 🔍 

 Environmental Adaptation: How early inhabitants survived despite challenges 🌱 

4. Tourism and Economy 

 Attractions: UNESCO World Heritage Sites, cultural tours 🌍 

 Sustainable Practices: Efforts to balance tourism and environmental conservation ♻️ 

 

Recent Discoveries 
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 DNA Analysis: Challenges previous notions about ecological collapse  

 Research Trends: Increasing academic interest in Rapa Nui history 📖 

 In the book Collapse, it was proposed that the population collapsed after overexploiting 

resources.  

 The idea found acceptance and became an example of the importance of sustainable living.  

 But some scholars called into question the feeble evidence provided According to a study, 

the Rapa Nui population grew until Europeans arrived, followed by two catastrophic 

events: Chilean slave traders abducted a third of the population, and then there was a 

smallpox outbreak.  

 Numbers dwindled to one hundred or so The study concludes that the pre-modern Rapa 

Nui didn’t overexploit the resources of their small island. 

  In fact, they may have been living responsibly, only to be decimated by the apathy of other 

peoples 

Climate Action in India: A Critical Five-Year 

Period 

 

Overview 

 India aims for 2030 climate targets 🌍 

 Significant advances in solar and renewable energy ☀️ 

 Coal dependency remains a concern, with only 22% clean energy in the mix ⚡ 

 Urgent focus on: 

o Reducing heat stress 🌡️ 

o Improving air quality 💨 

o Managing waste 🗑️ 

o Enhancing energy efficiency 💡 

 

Climate Action in India: 2030 Targets 🌍 

 Current Situation 

o Heavy reliance on coal ⚫ 

o Clean energy accounts for only 22% of electricity mix ⚡ 

o Urgency in addressing environmental issues 🌱 

Key Environmental Issues 

Heat Stress ☀️ 

 Vulnerable to extreme temperatures 

 Need for mitigation strategies 
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 Air Quality Improvement 🌬️ 

o Reducing pollutants for better health 

o Year-round air pollution problem 

 Waste Management ♻️ 

o Efficient waste handling systems 

 Energy Efficiency Enhancement 💡 

o Adoption of low global warming potential refrigerants 

Mitigating Pollutants 

 CO2 Emissions ❌ 

o Essential to reduce alongside super pollutants 

 Super Pollutants 🌪️ 

o Methane, black carbon, and hydrofluorocarbons 

o Greater impact on near-term warming than CO2 

Policy and Treaties 

 Tailor-made Treaties 📜 

o Fair agreements for rich and poor countries 

o Integration into the Paris Agreement 

 Montreal Protocol ✅ 

o Successful model for future treaties 

o Focus on methane to reduce warming 

 

Economic Opportunities 

 Viewing Climate Action as Opportunity 💼 

o Encouraging businesses to adapt 

o Acting swiftly on carbon markets 

 

Critical Changes for Air Quality 

 Collective Responsibility  

 Investment in Clean Initiatives 💰 

 Sustainable Development Integration 🌿 

 Data-driven Interventions 📊 

 Recognition of Clean Air as Economic Driver 💵 

 

Energy Solutions 

 Faster Decarbonization  

 Regulatory Reforms 🏢 
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Importance of Carbon Markets 

Overview 

 Incentivizing Reductions in GHGs 🌍 

o Financial rewards for emission cuts 💰 

o Aim for 43% reduction in global GHG emissions to prevent global temperature rise 

above 1.5-2°C 

 India's Carbon Market Initiative 🇮🇳 

o Launch in 2026 

o Goal: Largest emissions trading system by 2030 

o Potential to avoid $35 trillion in climate-related costs over 50 years 

 Nuanced Approach to Carbon Trading 🔄 

o Develop financial ‘carrots’ for faster climate action 

o Separate metrics for long-lived pollutants (e.g., CO2) and SLCPs (e.g., methane) 

 Governance and Coordination ⚖ 

o Need for a nodal authority with constitutional powers 

o Ensure accountability and collaborative action among stakeholders 

U.S. Thermal Coal Exports to Africa in 2024 

 

Overview of Thermal Coal Exports 

 Record Export Volume: 6.1 million metric tons to Africa in the first eight months of 2024. 

 Percentage Increase: 83% more than the same period in 2023. 

 Top Supplier: U.S. accounted for 64% of total African thermal coal imports. 
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Key Markets 

 Asia: 11.1 million tons exported; India is the largest importer (7.3 million tons). 

 Africa: Morocco (3 million tons) and Egypt (2.9 million tons). 

Environmental Concerns 

 Emissions Impact: High coal exports challenge global efforts to reduce coal use. 

 Backlash Risk: International climate advocates may criticize U.S. coal policies. 

Export Trends 

 High Export Levels: On track for the second or third highest year for U.S. coal exports. 

 Comparison with Past Years: Previous record was 39.1 million tons in 2018. 

African Thermal Coal Imports Growth 
 

Overview 

 Total Imports: 9.48 million tons from January to August 2024. 

 Trend: 0.5% decrease compared to 2023; Third highest on record. 

 Growth Rate: 12% increase over the past two years. 

 

Captive Markets for Coal in North Africa 

 

Overview of the Coal Market in North Africa 

 Key Players: Morocco and Egypt as primary markets 

 U.S. Suppliers: Strategic advantage due to proximity to ports 

 Market Dynamics: 

o Morocco's thermal coal import: 750,000 tons/month 

o Egypt's thermal coal import: 400,000 tons/month (30% growth in 2024) 
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(U.S. exporters can deliver coal faster to Morocco compared to other regions, including South 

Africa.) 

Key Insights 

Sailing Time: 

-Baltimore to Casablanca: < 11 days 

-Baltimore to Egypt: 17 days 

 Market Trends: 

o Morocco's coal needs may have peaked, indicating potential market saturation. 

o Egypt's appetite for coal is growing, representing opportunities for exporters. 

Strategic Opportunities 

 Growth Potential: 

o Egypt as a new entry point for coal exporters targeting North Africa. 

o Fast-growing economies needing inexpensive fuels. 

 Challenges: 

o Conflicting U.S. climate ambitions vs. international coal demand. 

Ammonium Nitrate Import Increase in India  

Overview of Ammonium Nitrate (AN) Imports 

 Significant Import Rise: Imports increased to 2.39 lakh tonne in FY23 from 91,236 tonne 

in FY22. 

 Domestic Impact: Domestic capacity utilization dropped to 72% from 91%. 

 Investment in Capacity: Over ₹4,000 crore invested by domestic firms to ramp up AN 

capacity. 

 Key Concerns: 

o Dependency on imports for sourcing AN. 

o Price gap between domestic and imported AN. 

o Urgent need to curtail imports to utilize domestic capacity fully. 
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Cocoa in Bolivia 🌱🍫 

Overview 

 Cocoa Production: Bolivia is known for its high-quality cocoa beans. 

 Sustainable Farming: Initiatives are in place to promote sustainable cocoa farming 

practices. 

 Economic Impact: Cocoa farming contributes to the livelihoods of many Bolivian 

farmers. 

 

Key Themes 

 Cultural Significance: Cocoa has historical and cultural relevance in Bolivia. 

 Environmental Aspects: Cocoa farming impacts biodiversity and conservation efforts. 

 Market Trends: Growing demand for organic and fair-trade cocoa products 

 

Challenges 

 Drug Trafficking: The influence of coca cultivation and its implications. 

 Climate Change: Effects on cocoa yields and farming sustainability. 

 Market Access: Barriers faced by local farmers in reaching international markets. 

 

The Impact of Large Language Models 

(LLMs) on Energy Consumption 🌍⚡ 
 

Overview of LLMs in AI 

 Transformation in AI: Rise of powerful LLMs (OpenAI, Google, Microsoft). 
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 Large language models (LLMs) are artificial intelligence (AI) programs that can generate 

and interpret text, and perform other natural language processing (NLP) tasks. 

 Generative AI: Ability to generate data based on inputs, enhancing user experience. 

 Human-Computer Interaction: More intuitive and human-like understanding. 

 
Implications of LLMs 

 Industry Attention: Stakeholders and governments are focusing on implications. 

 Environmental Impact: High energy consumption of LLMs is concerning. 

 
 

Impact on Human-Computer Interaction 

 Revolutionized Interactions  

o Experiences akin to human understanding 

 Widespread Availability 🌍 

o Attention from individuals, industry, and governments 

 

Problems with Current LLMs 

 Energy Consumption: 

o Larger models require significant computational power. 

o Example: GPT-3 has 175 billion parameters, consuming ~1,287 MWh for training. 

 Carbon Emissions: 

o Training a 1.75 billion parameter model emits up to 284 tonnes of CO2. 

o More than running a data center with 5,000 servers for a year. 

 

Future Considerations 

 🌱 Sustainability: Need for greener solutions in AI model training and deployment. 

 

->Lowering LLMs' Carbon Footprint and Enhancing Efficiency 🌱 

 

Key Concepts 

 Sustainability 

o Lower carbon footprint 

o Cost-effective solutions 

 Control Limitations 

o Pre-trained nature 

o User control over functioning 

 Accuracy Issues 

o Hallucinations in output 

o Divergence from reality 

 Syntactic Understanding 
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o Challenges in syntax (the system of rules for the structure of a sentence in a 

language) processing 

o Importance of syntactic cues 

 
 

→Time-Series Forecasting with Quantum Generative Models 

 

Overview of Quantum Generative Models 

 Quantum Mechanics Basics: Understanding quantum states and their evolution. 

 Generative Model Definition: Mathematical models generating data based on user input. 

Quantum Generative Model (QGen) 

 Functionality: 

o Utilizes quantum computing to analyze complex time-series data. 

o Addresses challenges faced by conventional computers. 

 Time-Series Data: 

o Data recorded at fixed intervals. 

o Can be stationary (constant) or nonstationary (variable). 

Applications 

 Pattern Recognition: 

o Teaching quantum algorithms to identify data patterns. 

 Forecasting: 

o Solving complex problems such as stock market trends. 

 Anomaly Detection: 

o Identifying unusual patterns in time-series data. 

Research Findings 

 QGen AI Model: 

o Successful with both stationary and nonstationary data. 

Stationary vs Nonstationary Data 

 Stationary Data: 
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o Minimal changes over time (e.g., gold prices, population). 

 Nonstationary Data: 

o Fluctuates frequently (e.g., stock prices, temperature). 

 

Time-Series QGen AI Model in Financial 

Applications 

 

Overview 

 Understanding Quantum Generation AI (QGen AI) 

 Applications in Financial Problems 

 Comparison with Classical Methods 

 Benefits of Quantum Computing in AI 

Key Points: 

 QGen AI Model: A specialized AI model for generating time-series data. 

 Financial Problems: Evaluating the model's performance on financial datasets. 

 Classical Methods: Comparison with LSTM and VAR techniques. 

 Efficiency: Fewer parameters needed than classical methods. 

 Resource Management: Reduced computational resources required. 

 

 

Environmental Challenges and UN 

Conferences 

Overview 

 Focus on urgent environmental challenges: 
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o 🌡️ Global Warming 

o 🐾 Biodiversity Loss 

o 🌵 Desertification 

o 🌊 Plastic Pollution 

 
Key Events 

 COP for Biodiversity (Cali, Colombia, Oct 21 - Nov 1) 

 COP29 on Climate Change (Azerbaijan, Nov 11 - 22) 

 COP on Desertification (Riyadh, Dec 2 - 13) 

 Treaty on Plastic Pollution (South Korea, Nov 25) 

 

 

Summit of The Future 2024 

 
Overview 

 Event: Summit of The Future 

 Date: September 22-23, 2024 

 Location: United Nations, New York 

 Goal: Address major global challenges threatening humanity's future, such as: 

o Conflict 

o Climate Change 🌍 

o Pandemics 

o Pollution 

o Income Inequalities 💰 

o Discrimination 

Vision 

 A thriving world with protection against these threats. 



Saurabh Pandey CSE app saurabhpandeyupsc.com join telegram group 

85 
 

Theme 

 Future Generation Rights: 

o Safe & secure world for future generations 

o Legal and moral obligations for current generations 

 
Future generation rights are critical in discussions of climate justice, emphasizing the need for a 

liveable planet for future inhabitants. 

 
Key Debates 

 Stephen Humphreys: 

o Argument: Protecting future generations is abstract and detracts from immediate 

responsibilities. 

o Governments focus on present needs over future obligations. 

 Wewerinke-Singh & Co-authors: 

o Counter-argument: Emphasizes the emancipatory power of future generations 

discourse. 

o Advocates for reshaping international law based on justice and solidarity. 

o Importance of indigenous perspectives on generational responsibilities. 

 

 

Judgments on Environmental Matters 🌍 
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Overview 

 Intergenerational Solidarity: Importance of considering future generations in 

environmental decisions. 

 Climate Justice: Legal frameworks supporting sustainable development and protection of 

rights. 

 Global Perspectives: Insights from various countries on environmental judgments. 

Key Judgments 

 Colombia: Inter-generational pact for the Amazon. 

 Pakistan: Bar on cement plants to protect fragile environments. 

 India: Upholding intergenerational equity in environmental rights. 

 Kenya: Legal obligations to enhance natural resources for future generations. 

 South Africa: Evaluating long-term pollution impacts. 

Principles and Frameworks 

 Maastricht Principles: Linking climate justice to human rights. 

 Rights of Future Generations: Extending human rights to future members of humanity. 

 Legal Obligations: Protecting rights against risks posed by public and private actions. 

Challenges and Considerations 

 Planetary Overshoot Day: Highlighting the urgent need for sustainable practices. 

 Youth Involvement: Engaging young generations in decision-making processes. 

 Legal Trends: Rising youth climate lawsuits and their implications. 

 
Emphasis on Future Generations 

The rights of future generations are essential in shaping climate justice and sustainable 

development actions globally. 
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Centre-State Relations and Emergency 

Provisions in Manipur 

 
Overview of Federal Setup 

 Federal Structure: India as a federation with distinct Centre and State governments. 

 Seventh Schedule: Distribution of powers between Union and States. 

 Law and Order: Primary responsibility of State governments. 

Key Points: 

 Centre-State dynamics. 

 Importance of maintaining law and order. 

 
Emergency Provisions 

 Part XVIII of the Constitution: Outlines emergency protocols. 

 Article 355: Duty of the Centre to protect States from external aggression and internal 

disturbances. 

 Article 356: Allows imposition of President’s rule when States cannot function 

constitutionally. 

Key Points: 

 Emergency provisions' impact on State governance. 

 Comparison with federal systems in U.S. and Australia. 
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Historical Context and Judicial Rulings 

 B.R. Ambedkar's Explanation: Purpose of Articles 355 and 356 in a federal context. 

 Misuse of Article 356: Historical instances of removing elected governments. 

 S.R. Bommai Case (1994): Restricted misuse of Article 356. 

Key Points: 

 Importance of judicial review. 

 Evolution of Article 355's interpretation over time. 

 
Recent Developments in Manipur 

 Renewed Violence: Recent incidents triggering discussions on emergency measures. 

 Government Response: Curfews and cabinet meetings amid escalating tensions. 

 Public Sentiment: Protests and demands for accountability from leadership. 

Key Points: 

 Current state of unrest in Manipur. 

 Role of government in addressing violence. 

 

 
 

Centre-State Relations and Article 

Applications 

 
Context and Key Suggestions 

 Sarkaria Commission (1987): 

o Focus on Centre-State autonomy. 

o Recommendations on maintaining balance of power. 
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 National Commission (2002): 

o Emphasizes constitutional duties of the Union. 

o Article 355's role in ensuring effective governance. 

 Punchhi Commission (2010): 

o Stresses that Article 356 should be a last resort. 

o Urgent situations require immediate action. 

 Current Situation in Manipur: 

o Large-scale violence against civilians. 

o Urgency in restoring law and order. 

o Political expediency affecting the invocation of Article 356. 

 Recommendations: 

o Utilize Article 355 to take necessary actions. 

o Ensure swift response to restore normalcy. 

o Avoid political bias in implementing constitutional provisions. 

Footnote: Detailed discussion about Article 355 and 356 can be found in the respective 

commission reports. 

 

 

The Cheetah Action Plan (CAP) 

 

Overview of CAP 

 Objective: Introduce African cheetahs into Indian ecosystems. 

 Focus: 

o 🐾 Conservation of cheetah species. 

o 🌱 Restoration of savanna habitats. 

Challenges Faced 

 Extended Captivity: Many cheetahs currently in captivity. 

 Fatalities: Occurrences raising concerns about sustainability. 

 Long-term Prospects: Questions about the viability of the project. 

Project Goals 

 Translocation Strategy: Use of African cheetahs to conserve threatened species. 

 International Cooperation: 

o Assist Iran with Asiatic cheetah conservation. 

o Expand cheetah distribution in protected areas of India. 

 Flagship Species: Promote biodiversity in degraded ecosystems. 

Expected Outcomes 

 Eco-tourism: Improve local community economies. 
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 Population Growth: 

o Estimated to reach carrying capacity of Kuno National Park in ~15 years. 

o Wider Kuno landscape in 30-40 years. 

Long-term Commitments 

 Financial: At least 25 years of funding. 

 Technical Support: Collaboration with various organizations. 

 Key Organizations: 

o Ministry of Environment, Forests and Climate Change (MoEFCC) 

o National Tiger Conservation Authority (NTCA) 

o Madhya Pradesh Forest Department 

o Wildlife Institute of India 

 

 

Why are the African Cheetahs in Captivity? 

 

Key Observations 

 Increased Captivity Duration: 

o Cheetahs have been held longer than specified quarantine periods. 

o 12 out of 20 cheetahs have spent nearly 12 months in captivity. 

 Misguided Management: 

o Belief that captivity reduces mortality and simplifies breeding. 

 Impact on Release: 

o Long-term captivity makes cheetahs unfit for release into the wild. 

o Namibian policy states wild carnivores should not be held longer than 3 months. 
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Why are the Cheetahs Located in Kuno? 

 
Overview of Cheetah Introduction 

 Surveyed Sites: 10 sites in 5 central Indian States 

 Chosen Location: Kuno National Park, Madhya Pradesh 

o Reason: Suitable habitat and adequate prey base 

Current Status 

 Captivity Issues: 

o Cheetahs largely held captive in Kuno 

o Fenced area in Gandhi Sagar Wildlife Sanctuary (80 sq. km) 

o Planned release date delayed to late 2024 or early 2025 

Future Plans 

 Breeding Facility: 

o Being built in Banni grasslands, Gujarat 

 Potential Sites: 

o Nauradehi Wildlife Sanctuary, Madhya Pradesh 

Responsibility and Governance 

 Expert Committee: Appointed by NTCA, led by Rajesh Gopal 

 Decision-Making Bodies: 

o NTCA (National Tiger Conservation Authority) 

o MoEFCC (Ministry of Environment, Forest and Climate Change) 

 Technical Inputs: Wildlife Institute of India and Madhya Pradesh Forest Department 

Measurable Outcomes of Project Cheetah 

 Short-term Goals: 

o 50% survival rate in the first year 

o Establishing home ranges 

o Successful reproduction in the wild 

o Revenue generation for local communities via eco-tourism 

 Current Challenges: Goals not being met due to prolonged captivity 

 Long-term Success Criteria: 

o Stable ecosystem integration 

o Establishing a viable metapopulation 

o Improving habitat quality and prey diversity 

o Sustainable conservation efforts benefiting local economies 
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Glacial Melting in Kyrgyzstan 

 
Overview 

 Location: Kyrgyz Mountains 🏔️ 

 Scientist: Gulbara Omorova 🌍 

 Focus: Melting glaciers due to climate change ❄️➡️💧 

 

 
 

Conservation Efforts at Persepolis Against 

Lichens 

 
Overview of the Issue 

 Location: Persepolis, Iran 🇮🇷 
 Threat: Lichens eroding ancient monuments 

 Historical Significance: Built-in 6th century BC by Darius I 

 UNESCO Status: World Heritage Site since 1979 

 Impact: Lichens dissolve minerals and penetrate stone surfaces, threatening intricate 

carvings 

 Quotes: 

o Shahram Rahbar: “If we do nothing, these organisms could reduce these relics to 

dust within 50 to 100 years.” 

o Mohammad Sohrabi: “Many of Persepolis’s intricate motifs have already been lost 

due to lichen activity.” 
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Causes of Lichen Growth 

 Environmental Factors: 

o Industrialization: Increased pollution 

o Acid Rain: Chemical weathering of stone 

o Desert Climate: Harsh conditions favor lichen growth 

 Biodiversity: 

o Iran has over 3,000 lichen species, with 500-700 on historical monuments 

 

Conservation Strategies 

 Monitoring & Research: 

o Continuous assessment of lichen impact 

o Identification of vulnerable structures 

 Intervention Techniques: 

o Application of biocides 

o Physical removal of lichens 

o Protective coatings for stone surfaces 

 Public Awareness: 

o Educational campaigns on cultural heritage preservation 

What Doomed the Dodo Bird? 

 

Overview of the Dodo Bird's Extinction 

 Habitat: Endemic to Mauritius 🏝️ 

 Time of Extinction: Late 17th century 🦅 

 Common Myths: Slow, fat, and helpless 🐦 

Key Factors Leading to Extinction: 

 Human Impact: 

 Overhunting by sailors and settlers 🔫 

 Introduction of invasive species (e.g., rats, pigs) 🐀🐖 

 Habitat Destruction: 

 Deforestation for agriculture 🌳➔🌾 

 Reproductive Challenges: 

 Ground-nesting bird with few natural defenses 🦅 

Misconceptions About the Dodo: 

Often portrayed inaccurately in literature and media 📚 
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Recent research suggests it was a strong and agile bird 💪 

Modern Interest: 

De-extinction Efforts: Scientists exploring possibilities of reviving the dodo 🔬 

Cultural Impact: Symbol of extinction and conservation awareness  

 

Understanding Destructive Interference 

 

What is Destructive Interference? 

Definition: The phenomenon where two or more waves superpose to form a resultant wave of lesser 

amplitude. 

Key Characteristics: 

Occurs when waves are out of phase (180 degrees apart). 

Results in cancellation of the wave amplitude. 

Applications of Destructive Interference 

Noise Cancellation: 

Used in Active Noise Cancelling (ANC) headphones. 

Works by generating sound waves that are opposite to incoming noise, effectively canceling it out. 

Quantum Physics: 

Plays a role in quantum coherence and quantum computing. 

Used to improve the performance of single-molecule switches. 

Examples of Destructive Interference 

Sound Waves: 

Demonstrated in audio technology through noise cancellation. 

Light Waves: 

Observed in thin films (e.g., soap bubbles) where certain wavelengths are cancelled out. 

Related Concepts 

Constructive Interference: Opposite phenomenon where waves are in phase and amplify each other. 

Phase Difference: The difference in phase between waves, crucial in determining the type of interference. 
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A microphone picks up the unwanted sound, based on which the device generates an “antiphase” wave 

that destructively interferes with the sound. The technology was first invented in the 1930s; about five 

decades and the postwar revolution in electronics later, it had become a common feature of commercial 

headphones 
 

GOES-16 Satellite 

Overview 

GOES-16: Geostationary Operational Environmental Satellite 

Purpose: Weather monitoring and forecasting 🌦️ 

Launch: November 2016 by NASA and NOAA 🚀 

 

 
 

Digital Campaigning Issues 

Democracy and Digital campaign 

 

Key Points: 

🚨 Emerging Issues 

Regulation of Expenditure 

Content Oversight 
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Challenges of Platformisation 

💰 Disparity in Resources 

Wealthier parties dominate digital ads, Need for 'segmented caps' on spending 

📜 Content Regulation 

Expenditure reporting for third-party campaigners, Independent agency audits post-elections 

🌐 Platformisation Challenges 

Varied strategies across platforms (Google vs Meta) 

Need for uniform regulatory frameworks 

📚 Need for Reforms 

Update rulebook for the digital age 

Comprehensive studies for robust solutions 

Expand rule of law to include digital campaigns 

India’s Fisheries Subsidies at WTO 

India’s submissions at the WTO aim to: 

Check large-scale industrial fishing fleets involved in deep-sea fishing. Support small 

players looking to expand fishing capabilities. Received support from developing countries 

and LDCs (Least Developed Countries). 

Key Points 

Negotiation Efforts: Ongoing efforts at WTO to conclude the fisheries subsidies agreement. 

Disciplining Subsidies: Focus on subsidies contributing to overcapacity and overfishing. 
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Political Will: Importance of engaging member countries and senior leaders to conclude 

negotiations by year-end. 

Key Loopholes in India's WTO Fisheries Subsidies Submissions 

India's submissions highlight significant loopholes in the current WTO draft text on fisheries 

subsidies. Emphasizes the need for alignment with sustainability goals without 

overburdening developing nations. 

Key Points 

Industrial Fishing Concerns: Large-scale operations are not effectively disciplined, risking 

overfishing and resource depletion. 

Small-Scale Fisher Support: Current provisions are inadequate for small-scale fisheries, 

imposing stringent conditions that threaten their sustainability. 

Sustainability-Exemption Clause: Allows advanced fishing nations to bypass commitments, 

disadvantaging poorer countries. 

Inequality in Treatment: Special provisions for small-scale fishers do not tackle the core 

issues posed by industrial fishing practices. 

Overview of India's Concerns 

 Significant loopholes in WTO draft text 

 Potential for unsustainable fishing operations 

 Impact on developing countries and small-scale fishers 

 Key points from India’s submissions: 

o Need for alignment with sustainability goals 

o Avoid unfair burden on developing nations 

o Address concerns of small-scale fishers 

Issues Highlighted in the Draft Text 

 Lack of discipline on large-scale industrial fishing 

 Stringent conditions imposed on small-scale fishers 

 Sustainability-exemption clause allowing advanced nations to avoid commitments 

 Mr. Sowe's insights: 

o Discrimination against poorer countries 

o Inadequate treatment provisions for small-scale fishers 

o Core issue of industrial fishing not addressed 

Financial Context 

 Global Overfishing: 37.7% of stocks overfished 

 Total government funding of $35 billion for fishing 

 $22 billion estimated to promote unsustainable fishing practices 

 Comparison of Subsidies: 

o Top subsidizers: China, EU, U.S., South Korea, Japan 

o India’s subsidies: less than $15 per fisher family annually 

 

Call for Action 

 Small-scale fishers demand: 
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o More effective measures to curb industrial fishing subsidies 

o Better support for sustainable fishing practices 

 

Jute Production Challenges and 

Opportunities 

 

Overview 

Jute production expected to drop by 20% this financial year due to natural calamities. 

 Significant potential for jute exports, projected growth from ₹3,000 crore to ₹4,500 

crore. 

 Key Issues: 

o Flood damage in West Bengal and Assam. 

o Impact on cultivation and production levels. 

o Need for technology and innovation in jute applications 

West Bengal, Bihar, and Assam are the top three jute producing states in India 
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Skywalker 

 Jared Isaacman looks out of a hatch, ‘Skywalker’, during the first private spacewalk 

performed by the crew of the SpaceX Polaris Dawn mission.  

 A private crew is making history, with the first spacewalk by non-professional 

astronauts. 

 A billionaire stepped out for the first private spacewalk, teaming up with SpaceX on 

the daring endeavour hundreds of miles above Earth.  

 Tech entrepreneur Jared Isaacman and his crew waited until their capsule was 

depressurised before popping open the hatch.  

 Mr. Isaacman emerged first, joining a small elite group of spacewalkers who until 

now had included only professional astronauts from a dozen countries. 

SpaceX Polaris Dawn Mission  
 

Overview 

 Mission Goal: Conduct the first commercial spacewalk 🛰️ 

 Crew: All-civilian astronauts 👨🚀👩🚀 

 Key Features: 

o Telemedicine testing with NASA 🏥 

o Data gathering for health metrics 📊 

o Historic spacewalk completion 🏆 
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Mission Mausam: ₹2,000-Crore Weather 

Forecasting Initiative 

Overview 

 Objective: Major upgrade of weather forecasting infrastructure. 

 Funding: ₹2,000 crore allocated. 

 Timeline: First tranche until 2026. 

 Executing Body: Ministry of Earth Sciences (MoES). 

Key Components: 

 Procurement: 

o 60 new weather radars 🌦️ 

o 15 wind profilers 🌬️ 

o 15 radiosondes 📡 

 Research Focus: Understanding weather modification techniques. 

 Purpose: Enhance accuracy of rainfall forecasts and weather predictions. 

Infrastructure Development 

Installation Goals: 

 Regular updates on wind speed, atmospheric pressure, humidity, and temperature. 

 Improved data collection for accurate forecasting. 

 Cloud-Simulation Chamber: 

o Located at Indian Institute of Tropical Meteorology, Pune. 

o Aim: Model rain clouds with precision to facilitate weather modifications. 
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Climate Change and Cholera: Health 

Impacts and Solutions 

 

Overview 

 Health Damage: Climate change exacerbates health issues globally  

 Key Issues: Clean water, hygiene, and sanitation are often overlooked 

Cholera is an infectious disease caused by the bacterium Vibrio cholerae. It can be caused 

by:  

 Contaminated food or water: Cholera can spread if you drink water or eat food 

that's contaminated with the bacteria.  

 Raw shellfish: Eating raw shellfish, like shrimp or crab, can cause cholera.  

 Brackish water: The bacteria can live in brackish (slightly salty) and coastal waters.  
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Drowning in India 

Drowning Crisis in India 

 Public Health Issue 🏥 

o 38,000+ deaths per year 

o Global issue: 2.5 million preventable deaths 

o Underreported statistics 📊 

o Contributing Factors 

 Accidental Drowning 🌊 

o 70% from falls into water bodies 

o Majority are children (under 14) 

 Lack of Awareness ❓ 

o Drowning not prioritized in public health discussions 

o Need for policy change 

Initiatives for Prevention 

 Community-Led Programs 👥 

o Safe spaces for children in Bangladesh 

o Pond-based swimming lessons in Sundarbans 

 Government Strategies 🏛 

o National Strategy for Prevention of Unintentional Injury 

o Strategic Framework for Drowning Prevention 

Changing Public Perception 
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 Awareness Campaigns 📢 

o Shift narrative from crime reports to public health crisis 

o Importance of swimming education 

Key Solutions 

 Education and Training 📚 

o Swimming lessons for children 

o Guidelines for parents and communities 

 Infrastructure Improvements 🏗️ 

o Signage around water bodies 

o Barricading hazardous areas 

Conclusion 

 Urgent Action Needed ⚡ 

o Addressing the drowning crisis requires collective effort 

o Importance of community and government collaboration 

 

Free AI-Powered Primary-Care Physician in 

India 

 

Key Considerations 

 Ambition: Aiming for a free AI-powered physician for every Indian 24/7 

 Feasibility: Questions on implementation and effectiveness 

 Sustainability: Long-term viability of AI in healthcare 

 Readiness: India's capability to adopt such technology 
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AI's Utility in Health Care 

 

Overview 

 AI plays a crucial role in health care. 

 Focus on well-defined tasks using various AI models. 

Key Areas of AI Application: 

Narrow Intelligence: Specialized tasks like: 

Predicting hospital kitchen supply needs 

Managing biomedical waste 

Optimizing drug procurement 

 Diffusion Models: 

o Predicting patterns in complex datasets 

o Screening histopathology slides 

o Medical image analysis 

  

 Large Language Models (LLMs) & Large Multimodal Models (LMMs): 

o Rapid access to medical knowledge 

o Simulating patient interactions 

o Supporting training of health-care professionals 

Challenges: 

 Black Box Problem: 

o Lack of transparency in AI decision-making. 
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o Risks in health care due to non-transparent processes. 

o Trust issues among health-care providers. 

Importance: 

 AI's impact on patient safety and treatment efficacy. 

 Necessity for clear understanding of AI decisions in critical health scenarios. 

AI Governance in India: Ethical Implications 
 

Overview 

 AI Governance: The need for ethical frameworks in AI development. 

 Exploitation Concerns: Highlighting the exploitation of underpaid workers in AI 

training. 

 Patient Data Protection: Importance of safeguarding Indian patients' data rights. 

AI governance is crucial for ensuring ethical practices in AI development, especially in 

sectors like healthcare. The recent issues raised in Kenya emphasize the global need for 

ethical AI practices, making it essential for India to adopt comprehensive regulations. 

 

Dark Patterns in E-commerce: A Growing 

Concern in India 

 

Overview of Dark Patterns 

 Definition: Deceptive design practices that manipulate users. 

 Impact: Users may sign up for unwanted services or share personal info unknowingly. 

 Consumer Manipulation: Exploits human psychology for corporate benefit. 

Dark patterns are increasingly prevalent in India's expanding digital landscape, 

particularly in the e-commerce sector, which is expected to reach $350 billion by 2030 
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Key Aspects 

 Growth of E-commerce in India: Expected market size of $350 billion by 2030. 

 User Statistics: Approximately 936.16 million Internet subscribers and 350 million 

active online users in India. 

 Common Dark Patterns: 

o False sense of urgency 

o Hidden subscription cancellations 

o Confusing language 

International Regulations 

 European Union: 

o Digital Services Act (DSA): Provides a framework for online safety. 

o General Data Protection Regulation (GDPR): Protects personal data and 

privacy. 

o Unfair Commercial Practices Directive (UCPD): Addresses misleading and 

aggressive marketing practices. 

 United States: 

o California Privacy Rights Act (CPRA): Enhances privacy rights for 

consumers. 

o Connecticut Data Privacy Act: Regulates consumer data privacy. 

o Colorado Privacy Act: Establishes rights over personal data. 

Ethical Challenges 

 Consumer Manipulation: Dark patterns exploit psychological tendencies, 

undermining user autonomy. 

 Transparency Issues: Misleading information and hidden fees create distrust. 

 Reputation Risks: Companies face backlash from consumers, leading to decreased 

loyalty and negative brand perception. 

Potential Consequences 

 Legal Actions: Companies using dark patterns may face fines and lawsuits. 
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 Market Position Threats: Continued reliance on these practices could harm a 

company's competitive standing. 

 Ethical Design: A user-first approach that prioritizes transparency and responsibility 

in digital interactions. 

 Stakeholders: Collective efforts from businesses, designers, developers, regulators, 

and user advocacy groups are essential. 

  

 
 

 

BioE3 Policy and Biotechnology Innovation 

in India 

Overview 

 BioE3 Policy aims to drive innovation in the biotechnology sector. 

 Focus on establishing: 

o Biomanufacturing Facilities 🏭 

o Bio-AI Hubs 🦅 

o Bio-foundries 🏗️ {Bio Foundries is an infrastructure program from the National 

Science Foundation (NSF) that is designed to accelerate advances in the biological 

sciences, chemical biology, biotechnology, and bioengineering via access to 

modern infrastructure, technology, and capacity} 

 Key area: Precision Therapeutics 💉 

o Develops drugs tailored to individual patient needs. 

 Boost development of Biologics: 

o Gene Therapy  

o Cell Therapy  
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Recent Advancements 

3D Culture Models and New Approach Methods (NAMs) are crucial for precision 

therapeutics. 

 Types include: 

o 3D Spheroids 🌀 

o Organoids 🦋 

o Bio printing 🖨️ 

o Organ-On-Chips 🦋 

  What is 3D Cell Culture?  



Saurabh Pandey CSE app saurabhpandeyupsc.com join telegram group 

109 
 

 3D cell culture is a culture environment that allows cells to grow and interact with 

surrounding extracellular framework in three dimensions. This is in contrast with 

traditional 2D cell cultures in which cells are grown in a flat monolayer on a plate. 

 Spheroids are three-dimensional (3D) cell aggregates that can mimic tissues and 

micro tumors. 

 Organoids are mini-organs grown in a lab using stem cells or tumor cells from a 

person. They are three-dimensional tissue cultures that can mimic the structure and 

function of an organ. 

 Bio printing is a 3D printing technique that uses biological materials to create tissue-

like structures and organs. It's used in research areas such as tissue engineering and 

drug development. 

  The Organs-On-Chips are crystal clear, flexible polymers about the size of a 

computer memory stick that contain hollow channels fabricated using computer 

microchip manufacturing techniques. These channels are lined by living cells and 

tissues that mimic organ-level physiology 

 

Market Insights 

 Global Organ-on-Chip Market projected at $1.4 billion by 2032 💰. 

 Driven by: 

o Increased R&D investments in NAMs. 

o Demand for alternatives to animal testing. 

Notable Investments 

 CN Bio raised $21 million for organ-on-chip R&D. 

 Vivo dyne secured $38 million to integrate AI with organ-on-chips. 

Drug Testing and Development  
 

Overview 

 Current Drug Development Challenges 

o Time: 10 years 🦋 

o Cost: $2.3 billion 💰 

o High failure rates in clinical trials ❌ 

 Why Traditional Methods Fail 
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o Reliance on animal models 🐇 

o Genetic engineering discrepancies 🔬 

o Drug efficacy and toxicity not accurately predicted ⚠️ 

 Organ-on-Chip Technology 

o Definition: Device mimicking human organ functions 🦋 

o Benefits: 

 More accurate drug testing ✔️ 

 Reduced reliance on animals 🦋 

 Enhanced understanding of drug candidates 🔍 

 Potential for personalized treatments 🦋 

 Lowered costs and faster market entry 🚀 

 Investment and Development 

o NIH funding: $100 million allocation 💵 

o Companies focusing on organ-on-chip technology 🌍 

Challenges for Organ-On-Chip Technology in India 
 

Overview 

 Regulatory Amendments: India has amended the New Drugs and Clinical Trials 

Rules 2019 to utilize human organs-on-chips and NAMs in drug evaluation. 

 Scientific Workshops: CSIR-CCMB and CDSCO workshops on NAMs 

advancements. 

 Collaboration Needs: Developing organ-on-chip technology requires 

multidisciplinary collaboration. 

 Expertise Required: Bioengineering, pharmacology, biotechnology, computer 

science, clinical medicine. 

 Current Efforts: Over 80 laboratories are focused on NAMs and 3D culture models. 

 Need for Dedicated Centers: Establishing centers for collaboration between 

industry and academia is crucial. 

 Personalized Medicine: NAMs must cater to genetic diversity in Indian 

populations. 

 Regulatory Challenges: Navigating frameworks for organ-on-chip development is 

necessary 

Churchill, Canada: Adapting to Climate Change and Tourism 
 

Overview of Churchill 

 Remote town 1,700 km north of Winnipeg, Canada 🌍 

 Location: where forests meet tundra on Hudson Bay shore 

 Known for its polar bears 🐻❄️ 

Climate Change Impact 🌡️ 
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 Shrinking sea ice affecting polar bear population 

 Increased bear sightings in town 

 Local adaptations: flexible building designs 🏗️ 

  

Economic Shifts 💰 

 Transition from military base to tourism 

 Average tourist spending: $5,000 per visit 

 New tourism activities: 

o Beluga whale watching 🐋 

o Northern lights viewing 🌌 

o Birdwatching and dogsledding 🐕🦋 

Community Resilience 💪 

 Local mindset: focus on fixing rather than complaining 

 Successful reclamation of shuttered port and train service 🚂 

 Innovative building solutions for permafrost issues 

Leadership and Planning 🗳️ 

 Mike Spence, mayor since 1995, encourages leveraging tourism 

 Lauren Sorkin emphasizes the need for climate adaptation planning 

Future Preparedness 🔮 

 Churchill as a model for rural resilience 

 Aim to protect community and biodiversity 🌱 
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Challenges of Sickle Cell Disease in India 

Overview 

 Prevalence: Over a million affected individuals 

 Concentration: Primarily in tribal areas across Odisha, Jharkhand, Chhattisgarh, 

Madhya Pradesh, and Maharashtra 

 Genetic Cause: Caused by hereditary trait from both parents 

Sickle cell disease leads to crescent-shaped red blood cells, impacting health and lifespan 

(approx. 40 years). 

Key Health Complications 

 Sickle cell anaemia 

 Recurrent infections 

 Pain and swelling 

 Damage to vital organs 

Key Points 

 Modernization Goals: 

o Focus on characteristics of local civilizations. 

o Commitment to poverty reduction and governance exchange. 

 Economic Globalization: 

o Support for Africa's influence in global affairs. 

o Favorable reforms in the United Nations. 

Synergy Goals 

 Promoting synergy involving: 
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o Chinese Plans 

o African Plans 

o UN Plans 

 Focus on African Continental Free Trade Area (AfCFTA). 

 

Financial Responsibilities 

 Shift in responsibility for financing: 

o Call for international financial institutions and commercial creditors to assist 

in debt treatment for African countries. 

Flagship Plans 

 China's flagship plans embedded in joint strategy: 

o GDI, GSI, GCI. 

 Emphasis on UN funding for: 

o Peace operations 

o Counterterrorism 

o Maritime security 

o  

Overview of Global Initiatives 

 Global Development Initiative (GDI): Focused on sustainable development, 

infrastructure, and poverty alleviation. 

 Global Security Initiative (GSI): Aimed at promoting peace, stability, and cooperative 

security. 

 Global Civilization Initiative (GCI): Seeks to foster cultural exchange, mutual 

understanding, and shared values. 
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Conclusions and Future Outlook 

 Transfer of Responsibility: From Senegal to Republic of Congo. 

 FOCAC Conference: Scheduled for 2027 in Congo 

Takeaways for India from the Latest FOCAC Summit 

Key Insights 

 Political Consistency: 

o Emphasizing the need for ongoing engagement with Africa at high political 

levels. 

o Highlighting the gap since the last India-Africa Forum Summit in 2015. 

 Financial Support: 

o Historical bonds and rhetoric must be supported by financial generosity. 

o Need for additional resources for effective India-Africa cooperation. 

 Policy Prioritization: 

o Review of Africa's position in India's diplomatic agenda. 

o Encouragement of political will to prioritize Africa in diplomatic efforts. 

Additional Insights 

 Practical Policy Choices: Suggestions from India’s Africanists for enhancing 

cooperation. 

 Stronger Political Will: Reinforcement of commitment towards Africa as a key 

diplomatic partner. 

Montelukast  
 

Overview of Montelukast 

 Type: Leukotriene receptor antagonist 
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 Uses: Primarily for asthma and allergic rhinitis 

 Brand Name: Singulair 

Concerns and Risks 

 Neuropsychiatric Effects: 

o Anxiety, depression, and suicidal thoughts 

o Reports of psychosis in children 

Chapada dos Veadeiros National Park 

Overview 

 Location: Brazil 🇧🇷 

 Type: National Park 

 Established: 1961 

 Area: 65,514 hectares 

 UNESCO: World Heritage Site since 2001 🌍 

 Key Features 

 Biodiversity: Home to diverse flora and fauna 🌿🦋 

 Geology: Unique geological formations and crystal-clear rivers 💧 

 Climate: Semi-arid with a wet season from October to March ☀️🌧 

Topic----> India and Maldives Relations 🌏🦋 

Overview 

Historical Context: Long-standing ties since independence. 

Geopolitical Importance: Strategic location in the Indian Ocean. 

Economic Cooperation: Trade agreements and investments. 

 Tensions: Ongoing issues with China's influence. 

 Defense Relations: Collaborative defense talks. 

 Political Changes: Leadership shifts affecting relations. 

Current Dynamics 

China's Influence: Maldives leaning towards China affects India-Maldives dynamics. 

Military Cooperation: Past troop presence and recent discussions. 

Bilateral Talks: Recent diplomatic engagements to ease tensions. 
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Topic :India UAE Civil nuclear agreement  

 

Overview 

 MoU Signed: India and UAE have signed a memorandum of understanding for civil 

nuclear cooperation. 
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 Parties Involved: NPCIL (Nuclear Power Corporation of India Ltd.) and ENEC 

(Emirates Nuclear Energy Company). 

 Date: Agreement marked during Sheikh Khaled bin Mohamed bin Zayed Al 

Nahyan's visit to India. 

Key Points: 

Historical Context: Prior agreements focused on the peaceful use of nuclear energy since 

August 2015. 

Areas of Cooperation: Safety, health, agriculture, and science & technology.Significance: 

First such agreement between NPCIL and ENEC 

 

What is clade?? 

 Clades and sub-clades can be alternatively called “groups” and “sub-groups,” 

respectively.  

 An influenza clade or group is a further subdivision of influenza viruses (beyond 

subtypes or lineages) based on the similarity of their HA gene sequences.  

 . Clades and subclades are shown on phylogenetic trees as groups of viruses that 

usually have similar genetic changes (i.e., nucleotide or amino acid changes) and have 

a single common ancestor represented as a node in the tree  

 Dividing viruses into clades and subclades helps flu experts track the proportion of 

viruses from different clades in circulation. 

Defence in news 

 Two anti-submarine warfare shallow watercraft vessels of the Indian Navy were 

launched at the Cochin Shipyard here on Monday.  

 The vessels are the fourth and •fifth in a series of eight watercraft.  

 The vessels — 78 metres long, 11.36 metres wide, and with a draught of about 2.7 

metres — can sail at a maximum speed of 25 knots and have an endurance of 1,800 

nautical miles.  

 Once commissioned by the Navy, the vessels will be called INS Malpe and INS Mulki.  

 The ships, with a displacement of about 900 tonne, are designed to •fit the 

indigenously developed sonar for underwater surveillance 

Overview of the Photoelectric Effect 

 Definition: Light is made of particles called photons 🌟. 

 Mechanism: Photons can knock out electrons from metals when they possess enough 

energy 🔋. 

Application in Solar Power 

 Solar Cells: Engineered materials designed to utilize the photoelectric effect to generate 

electricity ⚡. 
 Process: 
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o Photons hit the solar cells. 

o Electrons are freed and flow through wires to create an electric current 🔄. 

  

Importance of Understanding the Photoelectric Effect 

 Efficiency: Improving solar cell efficiency through better understanding of the effect 

🌞. 

 Physics Insight: Revealing subatomic features that are otherwise inaccessible 🔬. 

Future Directions 

 Research: 

o Continuous studies on how the photoelectric effect can lead to advancements 

in solar technology 📈. 

o Investigating the material's electronic properties for enhanced performance. 

Photoelectric Effect 
 

Overview 

 The photoelectric effect is the emission of  

 ‘electrons‘ 

 ‘electrons‘ from a material when light falls on it. 

 It occurs in materials like metals and is caused by  

 ‘electromagneticradiation‘ 

 ‘electromagneticradiation‘ such as ultraviolet light. 

  

Key Points 

 Ejection of electrons happens when light is incident on a metal surface. 

 The energy of the incoming light must exceed a certain threshold to release electrons. 

 This phenomenon has significant implications in quantum mechanics and led to the 

development of the concept of photons. 

Auger-Meitner Effect  
 

Overview 

 The Auger-Meitner effect is a key physical phenomenon involved in electron energy 

transfer. 

 It plays a significant role in various applications, particularly in the fields of 

semiconductors and materials science. 

Key Concepts 
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 Electron Energy Loss: Understanding how energy is transferred between electrons. 

 Applications: Utilized in LED technology, silicon device design, and quantum 

materials 

Boeing's Starliner and Helium Issues 🚀 

Background Context 

 Two NASA astronauts aboard Boeing's Starliner stranded at the ISS due to 

propulsion system failures. 

 SpaceX's Polaris Dawn mission delayed due to helium issues in ground equipment. 

 Starliner landed uncrewed in New Mexico. 

 

Key Points 

 Rocket Challenges: 

o Achieving specific speeds and altitudes for orbit. 

o  

 Heavier rockets require: 

o More energy 💡 

o Increased fuel consumption ⛽ 

o More powerful engines (expensive to develop) 💰 

 Helium Properties: 

o Low boiling point (-268.9 °C) ❄️ 

o Remains gas in super-cold environments. 

o Non-toxic but displaces oxygen when inhaled. 

Helium Applications in Rockets: 

 Pressurizes fuel tanks, ensuring fuel flow. 

 Aids in cooling systems ❄️. 

 Maintains internal pressure as fuel is consumed. 

 Non-reactive, safe with residual contents. 

Helium Leakage: 

 Low density allows escape through small seals. 

 Important for detecting faults in rockets due to its rarity in the atmosphere. 

Polaris Dawn Mission 

Overview 

 Mission Type: Crewed Space Mission 🚀 

 Operator: SpaceX 

 Objective: First private spacewalk and lunar orbit mission 🌕 
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DCGI Policy Initiatives 
 

Overview of DCGI Initiatives 

 Recall Guidelines 🛑 

o Swift removal of non-compliant drugs 

o Ensures public safety 

 Good Distribution Practices (GDP) 📦 

o Regulates drug storage and transit 

o Aims to prevent substandard medicines 

 Similar Brand Names 🔄 

o Reduces prescription errors 

o Aims to prevent harm to patients 

Issues and Challenges 

 Lack of Legal Force ⚖ 

o Guidelines lack binding authority 

o Poor implementation over the years 

 Historical Context 📜 

o Issues flagged since 1976 

o Poor follow-up on recommendations 

 Parliamentary Standing Committee (PSC) Report 📊 

o 59th report highlights key issues 

o Demanded actionable reforms 

Legislative and Bureaucratic Challenges 

 Regulatory Loop 🔄 

o Ineffective reforms stuck in bureaucracy 

o Lack of political will to enforce changes 

 Public Health Impact 🏥 

o Risks associated with non-compliant drugs 
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o Need for urgent reforms in health policies 

Proposed Actions 

 Strengthening Guidelines 💪 

o Make guidelines legally binding 

o Ensure strict enforcement of Guidelines 

 Regular Audits 🔍 

o Establish regular inspections of drug distribution 

o Monitor compliance of pharmaceutical companies 

 Awareness Campaigns 📣 

o Educate healthcare professionals on guidelines 

o Inform public about risks of non-compliance 

 After the PSC report, a proposal to adopt good distribution practices guidelines 

formulated by the World Health Organization (WHO) came up for discussion at the 

meeting of the DCC in 2013.  

 The proposal at that time was to make good distribution practices guidelines legally 

binding.  

 

Reviving District Agro-Meteorology Units (DAMUs) 
 

Importance of Agro-Met Units 

 Support for Farmers: Essential for small and marginal farmers (80% in India) 🌾 

 Climate Adaptation: Helps farmers adapt to climate change impacts 🌦️ 

 Advisories: Provides timely agricultural advisories based on weather data 📅 

Benefits of Agro-Met Advisories: 



Saurabh Pandey CSE app saurabhpandeyupsc.com join telegram group 

124 
 

 Irrigation Planning: Helps in scheduling irrigation activities 💧 

 Crop Management: Advisories on sowing, harvesting, fertilizers, and pesticides 🌱 

 Early Warnings: Alerts for extreme weather events like droughts and heavy rains ⚠️ 

Functionality of DAMUs 

 Collaboration: Established in partnership with the Indian Council of Agricultural 

Research 🦋 

 Location: Situated within Krishi Vigyan Kendras (KVKs) 📍 

 Staff: Meteorologists and agricultural researchers provide expertise 👩🌾📊 

Communication Channels: 

 Free Advisories: Shared via text messages, WhatsApp, newspapers, and in-person 🌐 

 Frequency: Twice a week to ensure farmers are well-informed 📬 

 

Challenges Faced 

 Shutdown of DAMUs: Recent orders to shut down 199 units, affecting advisory 

services ❌ 

 Need for Revival: Highlighting the importance of reinstating these units for farmer 

support 🔄 

 

 

Future Directions 

 Establishment of New Units: Exploring the potential for new agro-met units in 

regions like Himachal Pradesh 🏞️ 

 Research and Development: Continuous improvement of weather data and advisory 

systems 📈 

Topic→>AI Sandbox  
 

Overview of AI Sandbox 

 Definition: A controlled environment for testing AI applications and models. 

 Purpose: To encourage innovation, experimentation, and safe AI development. 

Key Benefits 

 🌱 Innovation: Foster new ideas and solutions in AI. 

 🔒 Safety: Test AI algorithms without risk. 

 📊 Data Analysis: Evaluate performance and outcomes. 

 

 

Applications 

 Federal Agencies: Collaboration for research and development. 
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 Finance Sector: Responsible AI use in banking (e.g., Hong Kong's generative AI 

sandbox). 

 Music Industry: AI tools for creating music loops (e.g., Google's Music AI Sandbox). 

  

Components 

 Tools & Technologies: 

o Machine Learning (ML) frameworks 

o Data processing tools 

 User Guidelines: Best practices for ethical AI deployment. 

 Feedback Mechanism: Continuous improvement through user input. 

 

Challenges 

 ⚖ Regulatory Compliance: Adhering to laws and ethics. 

 🔄 Integration: Seamlessly incorporating AI into existing systems. 

 📈 Scalability: Expanding the sandbox for broader use. 

  
  (thromboinflammation) 

 Thrombo-inflammation causes the symptoms of post-acute sequelae of long COVID.  

 This condition continues to affect millions worldwide even after high population 

immunity and significantly lower incidence of severe COVID-19   

 Researchers have found that long COVID complications aren’t correlated with the 

severity of initial COVID-19. 
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  A person can have these complications after mild or even asymptomatic COVID-19 

infection  

  
 Thrombosis with associated inflammation (thromboinflammation) occurs commonly 

in a broad range of human disorders.  

 It is well recognized clinically in the context of superficial thrombophlebitis 

(thrombosis and inflammation of superficial veins); however, it is more dangerous 

when it develops in the microvasculature of injured tissues and organs . 



Saurabh Pandey CSE app saurabhpandeyupsc.com join telegram group 

127 
 

  The study demonstrated a therapeutic strategy to manage COVID.  

 A derivative of the 5B8 antibody has entered phase I clinical trials.  

 If it completes this phase, it is likely to enter phase 2 where researchers will assess 

clinical endpoints 

 ----->> What is Monoclonal antibodies  ? 
  

 Monoclonal antibodies are lab-made molecules that mimic the immune system's 

ability to fight off harmful pathogens. 

 Applications: 

 Treatment for various diseases (e.g., cancer, autoimmune diseases) 

 COVID-19 therapies 

 Vaccines enhancement 

 Planetary Protection in Space Missions 

Overview 

 Planetary Protection: A principle to preserve the Earth and other celestial bodies' 

biospheres from contamination by extraterrestrial life 🌌. 

 Importance: Ensures that interplanetary missions (like those to the Moon or Mars) 

do not corrupt pristine environments 🛡️. 

 Legal Basis: Defined in Article IX of the Outer Space Treaty (1967), mandating 

avoidance of harmful contamination. 

 

 

  

Key Aspects 

 Contamination Risks: 

o Microbial Life: Potential for "alien" microbes to affect ecosystems on Earth 

or other planets 🌍. 

o Environmental Changes: Adverse changes due to extraterrestrial matter 

introduction. 

 Current Missions: 

o Tianwen-3: China's Mars sample-return mission slated for 2028, adhering to 

planetary protection principles 🚀. 

 Cleaning Protocols: 

o Spacecraft Cleaning: Full assembly of spacecraft followed by baking in a dry 

room at 120°C for three days to eliminate microbes 🔬. 

Updating guidelines to adapt to new discoveries in astrobiology and planetary science 📜. 

Challenges 

 Technical Demands: 



Saurabh Pandey CSE app saurabhpandeyupsc.com join telegram group 

128 
 

o Increased costs and technical complexity due to stringent cleaning 

requirements 💰. 

 Balancing Exploration and Protection: 

o Need for exploration while ensuring environmental integrity. 

Future Directions 

 Research and Development: 

o Ongoing studies on effective methods for planetary protection in future 

missions 🔍. 

 Policy Development: 

Topic- Soyuz MS-26 Mission  
 

Overview 

Soyuz MS-26: A significant mission to the International Space Station (ISS). 

Main Objectives: Transport astronauts, supply missions, and support ISS operations. 
 

 

  

Key Components 

 Launch Details 

o Date: TBD 

o Vehicle: Soyuz 2.1a 

o Launch Site: Baikonur Cosmodrome 

 Crew Members 

o Notable Members: 

 NASA's oldest active astronaut Don Pettit 

 Tracy C. Dyson 

 Mission Duration 

o Approx. 6 months on the ISS 

Mission Tasks 

 Transportation 

o Astronauts from various countries (Russia, Belarus, NASA) 

 Research Activities 

o Experiments in microgravity 

o Collaborations with international partners 

 Resupply 

o Transporting supplies and equipment to ISS 

o Supporting ongoing experiments and living conditions 
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Related Missions 

 Soyuz MS-25: Preceding mission that set the stage for MS-26. 

 Progress MS-26: Resupply mission that supports ISS operations 

  

Topic--->> Cyclogenesis in the North Indian Ocean 
 

Overview of Cyclogenesis 

 Moisture Supply 🌧 

o Large evaporation from Arabian Sea & Bay of Bengal 

o Contributes to summer monsoon (200 lakh crore buckets) 

 Cyclone Activity 🌪️ 

o Warm tropical oceans = hotbeds for cyclones 

o North Indian Ocean = least active region for cyclones 

 Unique Characteristics 🔍 

o Factors that favor and suppress cyclogenesis 

o Response to global warming 

## Reasons for Uniqueness 

 Monsoonal Circulation 🌬️ 

o Dramatic seasonal wind reversals 

o Influence on cyclone formation 

 Oceanic Tunnels 🌊 
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o Connection to Pacific and Southern Oceans 

o Warm water from Pacific & cooler waters from Southern Ocean 

 Temperature Dynamics 🌡️ 

o Rapid warming of Arabian Sea during pre-monsoon 

o Bay of Bengal's temperature influences atmospheric convection 

## Seasonal Patterns 

 Pre-Monsoon Season 🌅 

o Arabian Sea warms rapidly 

o Initiates evaporation and moisture buildup 

 Monsoon Onset ☔ 

o Trough leads to monsoon onset over Kerala (mid-May) 

 Post-Monsoon Season 🍂 

o Northeast monsoon season 

o Significant rainfall over multiple states 

## Cyclogenesis Influences 

 Wind Patterns 🌪️ 

o Sea surface temperatures affecting cyclogenesis year-round 

 Contrasts Between Regions ⚖ 

o Differences in cyclone activity between Arabian Sea and Bay of Bengal 

  

----->>Climate Change Impact on the Indian Ocean 🌊 

 

Overview 

 Climate change is significantly affecting the Indian Ocean. 

 Increased heat influx from the Pacific and Southern Oceans. 
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 Rapid warming due to atmospheric changes. 

Key Points: 

 Heat Influx: Warmer waters from the Pacific and Southern Oceans. 

 Atmospheric Changes: Winds and humidity alterations. 

 North Indian Ocean: Response to climate drivers from tropical and pole-to-pole 

influences. 

  

Cyclones in the Arabian Sea: Are They Common? 

Overview of Cyclones in the Arabian Sea 

 Cyclone Formation: Influenced by monsoonal circulation and atmospheric 

conditions. 

 Seasons: Dominated during pre- and post-monsoon periods. 

 Comparative Frequency: Less common in the Arabian Sea compared to the Bay of 

Bengal. 

Key Factors Affecting Cyclone Formation 

 Vertical Shear: Variation in wind strength and direction reduces cyclone energy. 

 Temperature: Cooler surface waters during pre-monsoon limit cyclogenesis. 

 Convective Activity: Lower in the Arabian Sea compared to the Bay of Bengal. 

Impacts of Cyclones 

 Land Impact: Bay of Bengal experiences more frequent cyclones. 

 Trends: Some increase in cyclone occurrences since 2010, but recent calm years 

observed. 
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  

----->>> What is Asna? 

Overview of Cyclone Asna 

 Rare Occurrence: First cyclone in the north Indian Ocean in August since 1981 🌪️ 

 Origin: Transition from land-born depression to Arabian Sea 💧 

 Impact: Caused heavy rainfall and damages, affecting crops and properties 🌾🏚️ 

Key Points: 

 Cyclone Characteristics: 

o Unusual growth over land 

o Low-pressure systems normally originate over the Bay of Bengal 

 Historical Context: 

o Contributed to extreme rainfall events 

o Evidence of a shift in low-pressure system patterns 

 

 

  

Mechanism of Development 

 Energy Source: Warm Arabian Sea feeds energy for convection 🔥 

 Soil Moisture: Low-pressure system utilizes prior rainfall as soil moisture 🌧 

 Cycles of Rain: Enters the ocean, grows into a regular cyclone 🌀 

 

Effects and Consequences 
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 Casualties: Nearly 50 deaths reported ⚰️ 

 Destruction: Extensive damage to crops and infrastructure 🚧 

 Dissipation: Eventually weakened due to dry desert air intrusion 🌵 

 

Meteorological Insights 

 Warming Trends: Increasing temperatures of the Arabian Sea linked to cyclone 

activity 🌡️ 

 Jet Stream Influence: Northward shift of the low-level jet due to rapid warming in 

West Asia 🌬️ 

Overview 

 The Arctic sea ice plays a crucial role in influencing weather patterns globally. 

 Changes in its level can significantly affect the Indian monsoon. 

Key Factors 

Arctic Sea Ice 🌊 

Melting ic 

Temperature change 

Impact on atmospheric circulation 

 Monsoon Patterns 🌧 

 Rainfall distribution 

 Seasonal shifts 

 Intensity of rainfall 

Relationship Dynamics 

 Mechanisms of Influence 🔄 

o Altered wind patterns 

o Changes in moisture transport 

o Influence on regional climate systems 

 Climate Models 📊 

o Predictions of monsoon variability 

o Impact assessments of ice melt on rainfall 

Implications 

Agricultural Impact 🌾 

o Crop yields 
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o Food security concerns 

 Economic Effects 💰 

o Infrastructure adaptation 

o Disaster management costs 

 

Research Insights 

 Studies indicate a direct correlation between Arctic ice melt and Indian monsoon 

intensity. 

 Ongoing research aims to improve forecasting methods. 

 

Topic- BPaLM Regimen 

BPaLM: New treatment regimen for drug-resistant tuberculosis (TB). 

 Approval: Recently approved by health ministries in various countries. 

 Features: 

o Shorter treatment duration (6 months). 

o Improved efficacy compared to traditional regimens. 

o Aimed at meeting global TB elimination goals. 

Topic-Importance of Quad Grouping: USA, India, Japan, Australia 

The Quad (Quadrilateral Security Dialogue) involves four nations: 

USA 🇺🇸 India 🇮🇳 Japan 🇯🇵 Australia 🇦🇺 

Focus on Indo-Pacific security, economic cooperation, and shared democratic values. 

 Strategic Partnership: Strengthening cooperation against challenges from China. 

 Maritime Security: Cooperative efforts to ensure safety in Indo-Pacific waters. 

 Economic Ties: Enhancing trade and investment among member countries. 
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Crisis Response: Joint humanitarian and disaster relief operations. 

Key Areas of Importance 

 Security Cooperation: 

o Military Exercises: Joint drills to enhance interoperability. 

o Intelligence Sharing: Strengthening surveillance and reconnaissance 

capabilities. 

 Economic Growth: 

o Supply Chain Resilience: Reducing dependency on China. 

o Technology Collaboration: Advancing innovation in critical sectors. 

 Global Governance: 

o Climate Change Initiatives: Collaborative efforts for sustainable practices. 

o Health Security: Joint response to pandemics and health crises. 

 

Topic- Different Zones in Tiger Area 

Overview of Tiger Zones 

Habitat Diversity 🏞️ 

Conservation Efforts 🌱 

Ecological Importance 🌍 

Tourism Impact 🐾 

Legal Framework 🏛 

Establishment under the Wildlife Protection Act, 1972. 

 Government Initiative 🏢 

o Part of the Project Tiger initiative launched in 1973. 

 

 

 

 

Key Zones in Tiger Areas 
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 Core Zone 🔒 

o Protected habitat for tigers 

o Minimal human interference 

 Buffer Zone 🛡️ 

o Surrounding areas with controlled access 

o Allows for some human activities 

 Tourism Zone 🌐 

o Designed for eco-tourism 

o Safaris and guided tours 

 Migration Corridor 🐅 

o Pathways for tiger movement 

o Essential for genetic diversity 

Conservation Strategies 

 Satellite Monitoring 🛰️ 

o Use of technology to track tiger movements 

o Assessing habitat changes 

 Community Involvement 🦋 

o Local participation in conservation efforts 

o Education and awareness programs 

 Legal Protection 📜 

o Enforcing laws to protect tiger habitats 

o Regulating tourism activities 

  

 

Recent Developments 

 SC Nod for Safaris 📰 

o Legal permissions for safaris in buffer zones 

o Balance between tourism and conservation 

 Ecological Concerns ⚠️ 

o Potential impacts of increased tourism 

o Need for sustainable practices 
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Topic- Ecological Impact of Tourism in Jammu and Kashmir 
 

Overview 

 Increased Tourism: Uncontrolled surge in visitors. 

 Ecological Disturbances: Strain on fragile ecosystems. 

 Waste Management Issues: Pollution in water bodies. 

 

Fragile Region: Jammu and Kashmir 🌄 

 

Overview 
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 Natural Disasters 

o Earthquakes 

o Floods 

o Landslides 

o Avalanches 

 Seismic Activity 

o Region's vulnerability 

o Historical events 

 

 

Topic- Technical Textile  
 

Overview 
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 Definition: Specialized textiles designed for specific performance characteristics. 

 Applications: Construction, automotive, medical, agriculture, and more. 

 Market Growth: Expected to exceed $10 billion in exports by 2030. 

 Technical textiles are engineered for performance rather than aesthetics. 

 Major growth areas include sustainable materials and smart textiles. 

 

Topic- Typhoons formation / Naming 

Typhoons, also known as hurricanes or cyclones depending on their location, are powerful 

tropical storms that form over warm ocean waters. Here's a step-by-step explanation of how 

they are formed: 

 Warm Ocean Waters: Typhoons typically form over warm ocean waters, usually at 

temperatures of at least 26.5 degrees Celsius (about 80 degrees Fahrenheit). This 

warmth provides the energy needed for the storm. 

  

 Moisture and Humidity: The warm water causes the air above it to heat up and rise, 

creating an area of low pressure. As the air rises, it cools and condenses, forming 

clouds and releasing latent heat, which further fuels the storm. 

 Coriolis Effect: The rotation of the Earth causes the Coriolis effect, which helps the 

storm to spin. In the Northern Hemisphere, this causes the storm to rotate 

counterclockwise, while in the Southern Hemisphere, it rotates clockwise. 

 Low Wind Shear: For a typhoon to develop, there must be low vertical wind shear, 

meaning that the wind speed and direction do not change much with altitude. High 

wind shear can disrupt the storm's structure. 

  

 Organization and Intensification: As the storm continues to draw energy from the 

warm ocean, it becomes more organized. The central area of low pressure deepens, 
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and the storm's winds increase, leading to the formation of a well-defined eye in 

stronger storms. 

  

 Movement and Landfall: Typhoons are steered by prevailing winds and can travel 

vast distances. When they make landfall, they can cause significant damage due to 

high winds, heavy rainfall, and storm surges. 

Understanding these conditions helps meteorologists predict the formation and path of 

typhoons, allowing for better preparation and response to these powerful natural 

phenomena. 

What Are Typhoons? 🌪️ 

Understanding Typhoons 

 Definition: Typhoons are a type of tropical cyclone that occurs in the Northwest 

Pacific Ocean. 

 Formation: They form over warm ocean waters, typically between 5° and 20° latitude. 

 Characteristics: Strong winds, heavy rain, and a defined eye. 

 Categories: Classified by wind speed (Tropical Storm, Typhoon, Super Typhoon). 

Impact of Climate Change 

 Intensity: Climate change is leading to more intense storms. 

 Frequency: Increased ocean temperatures contribute to higher typhoon occurrences. 

Typhoon Effects 

 Destruction: Can cause severe damage to infrastructure and ecosystems. 

 Evacuations: Governments often evacuate areas prone to typhoons. 

 Economic Impact: Significant costs due to damages and recovery efforts. 

Recent Typhoon Example 

 Super Typhoon Yagi: A recent powerful typhoon that impacted China, resulting in 

evacuations and severe damage 
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Naming of the  Hurricane / Typhoons 

 The names were chosen through committees that include national meteorological 

services in the region those storms could affect, according to the WMO. 

 "It is important to note that tropical cyclones/hurricanes are named neither after any 

particular person, nor with any preference in alphabetical sequence," the WMO said. 

  "The tropical cyclone/hurricane names selected are those that are familiar to the 

people in each region." 

 When picking a name, the WMO says they aim for names that are short in character 

length for ease of use in communication, easy to pronounce, carry appropriate 

significance in different languages used in the region and should not be a name used 

in other regions. 

 "In addition, English, French and Spanish names are used in balance on the list in 

order to reflect the geographical coverage of Atlantic and Caribbean storms, 

Topic - Madeira River 🌊 

Overview 

 The Madeira River is a major tributary of the Amazon River, located in South 

America. 

 It plays a crucial role in navigation, ecosystems, and local economies. 

 

Key Themes 

 Navigation: Impact of drought on river navigation. 

https://wmo.int/content/tropical-cyclone-naming
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 Technology: Role of technologies like Starlink in remote areas. 

 Ecosystem: Effects of hydropower plants on biodiversity. 

 Climate Change: Drought and its consequences on river levels. 

 

Pilocarpine  

Overview 

 Definition: Pilocarpine is a medication used to treat various eye conditions and is 

noted for its potential to replace reading glasses. 

 Applications: 

o Eye Drops: FDA approved for presbyopia. 

o Seizure Studies: Used in research for inducing seizures in animal models. 

Key Themes 

 Medical Uses 

o Eye Treatment 

o Neurological Research 

 Market Launches 

o Recent FDA approvals 

o New products in India 

 Pros and Cons 

o Benefits vs. limitations of using eye drops over glasses 

Presbyopia  
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Overview 

 Definition: Age-related condition causing difficulty in seeing close objects. 

 Symptoms: Blurred vision, eye strain, headache. 

 

Recent Developments 

 Eye Drops: New treatments being approved. 

o Entod's PresVu Eye Drops: Approved by DCGI for presbyopia management. 

o Ocuphire Pharma: Initiated VEGA-3 trial for a new ophthalmic solution. 

 Market Trends: Growing interest in non-surgical treatments. 

  

 

Treatment Options 

 Reading Glasses: Traditional method. 

 Contact Lenses: Multifocal options available. 

 Surgical Procedures: LASIK, lens implants. 

 Eye Drops: Emerging option for treatment. 

 

Challenges 

 Awareness: Many remain uninformed about presbyopia. 

 Accessibility: Treatments may not be available in all regions. 

 Affordability: Cost of new treatments can be high. 

 

 

 t. 

 

 

 Purpose: Guarantee food security through PDS 

 Concerns: High leakage rates in PDS 

 Historical Context: 

o 2011-12: PDS leakages at 41.7% 

o Improvement in PDS with state reforms 

Key Statistics 

 States with Improvement: 

o Bihar: Leakages from 91% to 24% 

o Chhattisgarh: Leakages from 52% to 9% 

o Odisha: Leakages from 76% to 25% 

 2022-23 Leakages: Down to 22% 
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  

 

PDS Coverage Impact 

 Expansion of Coverage: Aimed to reduce exclusion errors 

 Ration Card Statistics: 

o 2011-12: Less than 50% of households had ration cards 

o 2004-05: Less than 24% accessed PDS 

Provisions of Food Security Act 2013 
 

Overview 

 The Food Security Act aims to ensure food and nutritional security for the population. 

 It provides legal rights to access adequate food at affordable prices. 

Key Provisions: 

 Coverage: Targeted towards 67% of the population. 

 Entitlements: Provides subsidized food grains. 

 Nutritional Support: Special provisions for women and children. 

  

Objectives: 

 To provide food security. 

 To enhance nutritional standards. 

 To promote self-reliance among citizens. 

 

Major Components 

 Targeted Public Distribution System (TPDS) 

o Distribution of food grains through fair price shops. 

 Nutritional Support 

o Maternity benefits and supplementary nutrition for children. 

 Grievance Redressal Mechanism 

o Establishment of state food commissions. 

Special Schemes: 

 Antyodaya Anna Yojana: Focus on the poorest families. 

 Pradhan Mantri Garib Kalyan Anna Yojana: Additional food during crises. 

 

Implementation Challenges 

 Inequitable Distribution: Issues in reaching the intended beneficiaries. 
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 Corruption: Misuse of the system by intermediaries. 

 Resource Constraints: Financial and logistical challenges in implementation. 

Recommendations: 

 Strengthening monitoring systems. 

 Enhancing transparency in the distribution process. 

 

opic-Critical Mineral Mission in Union Budget 2024-25 
 

Overview 

 Objective: Establish a Critical Mineral Mission 

 Key Goals: 

o Expand domestic production 

o Prioritize recycling of critical minerals 

o Incentivize overseas acquisition of assets 

  

Related Developments 

Amendment to Mines and Minerals (Development and Regulation) Act, 1957 

Formation of Khanij Bidesh India Limited (KABIL) for international collaboration 

1. Private Sector Involvement: Six minerals removed from the atomic list 

2. International Agreements: Major agreement for lithium exploration in 

Argentina 

3. Challenges: Lack of manufacturing capacity and skilled labor in India 

Key Areas of Focus 

 Domestic Production: 

o Increase mining activities 

o Promote local industries for mineral processing 

 Recycling: 

o Develop recycling technologies 
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o Encourage public-private partnerships for recycling initiatives 

 International Collaboration: 

o Engage with mineral-rich countries 

o Secure supply chains for critical minerals 

 

Part -2 Situating Africa in India’s Supply Chain 
 

Overview 

 Critical Minerals Mission: Successful collaboration between India and Africa is 

crucial for sourcing critical minerals. 

 Geographical Familiarity: India has strong political, economic, and historical ties 

with Africa. 

 Diaspora Influence: Three million strong Indian diaspora enhancing commercial 

networks. 

Recognizing Africa's role in global priorities, India is expanding its diplomatic missions 

in the continent. 

Key Points 

 Bilateral Trade: $98 billion total trade; $43 billion from mining and minerals (2022-

23). 

 Investment: $75 billion invested in Africa by India, focusing on energy assets. 

 Energy Imports: 34 million tonnes of oil from Africa, accounting for 15% of India's 

total demand. 
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Opportunities for Collaboration: India and Africa 
 

Overview 

 Geopolitical Context 🌍 

o Importance of alternative partnerships 

o Unique advantages for India 

 Indian Construction Projects 🏗️ 

o Projects in 43 African countries 

o Examples: Transmission lines in Tunisia, Hospitals in Tanzania, Railway lines 

in Ghana 

  

  

 Critical Minerals Landscape ⛏️ 

o Strategic projects with host countries 

o Building mining-adjacent infrastructure 

 MoUs with African Nations 🦋 

o Agreements with Zambia and Zimbabwe 

o Focus on geological mapping, mineral deposit modelling, and capacity 

building 

  

 Capacity Building Initiatives 👩🏫 

o Indian Technical and Economic Cooperation framework 

o Training 40,000 Africans in 10 years 

 Role of Indian Start-ups 🚀 

o Innovative mining tools 

o Minimizing ecological impacts 

o Beneficiation of mineral ores 

o Reconnaissance services 

  
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 Value Addition 💡 

o Expertise in niche areas of mining 

o African governments exploring these options 

 Responsible Practices 🌱 

o Prioritizing responsible practices in mineral extraction 

o Addressing geopolitical challenges in energy transitions 

 

TOPIC- Loss and Damage Fund (LDF) in Kerala 

Overview 

The conversation around seeking compensation for the landslides in Kerala's Wayanad 

district through the UNFCCC’s Loss and Damage Fund (LDF). 

Understanding the LDF's purpose and challenges in accessing funds. 

Key Points 

Landslides in Kerala: Devastating events raising questions on compensation.Loss and 

Damage Fund (LDF): Established at COP27 to support regions affected by climate change. 

Access Mechanisms: Direct access, small grants, rapid disbursement options. 

Concerns: Slow accessibility of funds post-disaster for local communities. 
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 Subnational Entities: Seeking compensation through LDF. 

 Mechanisms: Direct access, small grants, rapid disbursement. 

 Challenges: Delays in fund accessibility for local communities. 

  

India's Role in Climate Change 
 

Overview 

 Weather-Related Damages: Over $56 billion (2019-2023) 💰 

 Mitigation vs Adaptation: Focus on mitigation in climate policy 📉 

 Participation in COP: Limited involvement in Loss and Damage dialogues 🌍 
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 Adaptation and loss and damage needs are more acutely felt at the ground level by 

State governments. 

  Consequently, it is the State governments that often bear most of the financial burden 

for disaster recovery efforts. 

Anoles and Their Ecosystem in Puerto Rico 

Overview of Anoles 

 🦅 Distinctive Features 

o Ability to change skin colour 

o Presence of a dewlap (throat fan) 

o Adhesive toe pads for climbing 

 🌍 Habitat 

o Common in the Americas 

o Found in tropical and subtropical regions 

 

Ecosystem of Puerto Rico 

 🌿 Diverse Ecosystems 

o Tropical rainforests (e.g., El Yunque) 

o Dry forests 

 🌱 Biodiversity 
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o Unique flora and fauna 

o Home to endangered species 

 

Adaptation and Evolution 

 🦋 Genetic Adaptations 

o Urban lizards exhibit genetic changes to survive city life 

o Sticky toe adaptations for arboreal life 

 🌡️ Thermal Niche Adaptation 

o Coexistence in various thermal environments 

o Impact of climate on food webs 
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Climate Change and Kimchi: The Napa Cabbage Crisis 

 

 

Overview 

 South Korea’s kimchi industry faces challenges due to climate change 🌡️ 

 Napa cabbage quality and quantity are declining due to rising temperatures 🚫🦋 

Key Points: 

 Napa cabbage thrives in cooler climates 

 Impact of climate change on agricultural practices 

 Economic implications due to imports from China 
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Kimchi  

Overview of Kimchi 

 Definition: Fermented Korean dish made primarily from vegetables and seasonings. 

 Ingredients: Cabbage, radishes, garlic, ginger, chili pepper, fish sauce. 

Key Points 

 Cultural Significance: Staple in Korean cuisine, symbolizes national identity. 

 Health Benefits: Rich in probiotics, vitamins, and antioxidants. 

 Variations: Different regional styles and recipes. 
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CSS Initiatives in Health Infrastructure 

Overview of Initiatives 

 Pradhan Mantri Ayushman Bharat Health Infrastructure Mission (PM-ABHIM) 

o Aim: Build health and wellness centers (AB-HWCs) 

o Develop block-level public health units (BPHUs) 

o Establish integrated district public health laboratories (IDPHLs) 

o Create critical care hospital blocks (CCHBs) 

o Goal: Improve preparedness for future emergencies (pandemics) 

 Human Resources for Health and Medical Education (HRHME) 

o Scale up medical personnel 

o Establish new medical, nursing, paramedical colleges 

o Increase seats in existing colleges 

o Strengthen district hospitals, attach them to new medical colleges 
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Budget Utilization Challenges 

 PM-ABHIM 

o 2022-23: 29% of Budget Estimate utilized 

o 2023-24: Expected to be lower than Revised Estimate of 50% 

 HRHME 

o Utilization around 25% of Budget estimates in both 2022-23 and 2023-24 

Factors Behind Low Utilization 

 Funding Sources 

o 60% of resources sourced from health grants by the 15th Finance Commission 

 Integration Issues 

o Need for extensive reorganization of existing structures 

o Coordination challenges among various vertical programs 

 Construction Delays 

o Rigid procedures causing delays in fund absorption 

o Overlap of funding sources complicating implementation 

Faculty Shortage in HRHME 

 Shortage of over 40% in teaching faculty positions in newly created All India 

Institutes of Medical Sciences 

 Critical shortage in State government medical colleges in Empowered Action Group 

States 
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  

 

 High Vacancy Rates 🔍 

o 30% faculty vacancies in Uttar Pradesh 

o Shortage of specialists affecting college setups 

 Impact on Healthcare Facilities 🏥 

o Challenges in upgrading district hospitals 

o CCHBs under PM-ABHIM facing staffing shortages 

 Rural Health Statistics 🌾 

o Over a third of specialist positions vacant in urban CHCs 

o Two-thirds vacant in rural CHCs 

 

 

Fiscal Considerations for State Governments 

 Recurring Costs 💰 

o Maintenance of infrastructure from PM-ABHIM and HRHME 

o Need for additional financial commitments 

 Support Duration 🦋 

o Union government support only till 2025-26 

o Importance of planning for expenses beyond 2026 

Key Factors for Effective Expenditure 
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 Fiscal Capacity 📈 

o States must meet additional recurring expenditures 

 Human Resource Shortages 🦋 

o Addressing structural causes of shortages 

 Public Financial Management 📊 

o Improving processes for executing schemes and grants 

 

Cauvery Water Dispute 🌊 

 

Overview of the Dispute 

 Ongoing conflict between Karnataka and Tamil Nadu over water sharing from the 

Cauvery River. 

 Historical context dating back over 50 years. 

 Key players include state governments, farmers, and the Supreme Court. 
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Infrastructure Development in Great 

Nicobar 

Overview 

 Project: ₹72,000 crore mega infrastructure project 

 Proponent: Andaman and Nicobar Islands Integrated Development Corporation 

(ANIIDCO) 

 Location: Great Nicobar, southernmost island in the Andaman and Nicobar 

archipelago 

 Trans-shipment Port: Major shipping hub 

 Greenfield Airport: Enhancing connectivity 

 Tourism and Township Project: Promoting sustainable tourism 

 Power Plant: Solar and gas-based energy supply 

ANIIDCO: Background and Concerns 

 Incorporation: June 28, 1988 

 Objective: Develop and exploit natural resources sustainably 

 Average Annual Turnover: ₹370 crore 

 Profit: ₹35 crore 

 Concerns: 

o Lack of environmental policy 

o Insufficient human resources 

o High-risk project management 

 Environment Policy: Initially absent 

 Recruitment for Expertise: Urban planners, environmental specialists, etc. 

 Expert Appraisal Committee (EAC): Oversight and compliance questions 

Environmental and Social Implications 
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 Biodiversity Hotspot: Ecological significance 

 Indigenous Communities: Rights and concerns 

 Tectonic Activity: Geographical risks 

 Environmental Clearance: Granted despite initial lapses 

 

Impact of India's Shift to Corn-Based 

Ethanol 

Overview 

 India, once Asia's top corn exporter, is shifting to become a net importer. 

 The government is promoting corn-based ethanol to reduce carbon emissions and 

support sugar supply. 

 Ethanol Policy Shift: Increased procurement price for corn-based ethanol. 

 Net Importer Status: First time in decades, impacting local poultry and global 

supply chains. 

Demand Surge: Ethanol distilleries increasing corn usage, leading to a shortfall. 

 Crisis: Rising corn prices are severely affecting the poultry industry. 

 Production Costs: Feed accounts for 75% of production costs. 

 Current Prices: Farm gate price of broilers is ₹75, production costs have surged to 

₹90. 

 Industry's Plea: Demand for duty-free corn imports to mitigate losses. 
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Key Stakeholders 

 Uddhav Ahire: Chairman of Anand Agro Group 

 AIPBA: All India Poultry Breeders Association 

 CLFMA: Compound Livestock Feed Manufacturers Association 

Call to Action 

 Import Demand: Request for 5 million tons of duty-free corn imports. 

 Government Action: Allow for GM corn for feed purposes to ease supply issues. 

Market Dynamics 

Import Duties: Corn imports attract a 50% duty; India allowed 500,000 tons at 15% 

concessional duty. 

 Farmer Shift: Farmers are reducing soybean planting to increase corn acreage due 

to high returns. 

 

GOES-16 Satellite 

Overview 

GOES-16: Geostationary Operational Environmental Satellite 

Purpose: Weather monitoring and forecasting 🌦️ 

Launch: November 2016 by NASA and NOAA 🚀 
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Realizing the rural-urban continuum 

 

Part -1-Financial Decentralization and Over-Centralization of Finances 

 

Part -1 Overview of Financial Decentralisation 

Definition: Providing autonomy to local bodies in finance. 

Current State: Compromised due to over-centralization. 

Impact: Local bodies are "asphyxiated" by financial constraints. 

Key Issues 

Tied Grants: 

Linked to centrally sponsored schemes. 

Limits local financial autonomy. 

Property Tax and State GST: 

Need for linkage to avoid loss of tied grants. 

Urban-Rural Continuum: 

Flagship programs miss this critical aspect. 

Example: Swachh Bharat Mission and AMRUT. 

Financial Constraints 

Financial Devolution: 

Issues arising from tied nature of grants. 

Risks: 

Towns risk losing tied money grants. 

Increase in tied grants relative to untied grants. 

Urban Infrastructure Challenges 

Liquid Waste Management: 

Funding issues under AMRUT. 

Initial coverage of 500 cities now limited. 
 

 

Part -2 Urban-Rural Continuum in Waste Management Initiatives 

 

Overview 

Flagship Programs: 

Swachh Bharat Mission 

Atal Mission for Rejuvenation and Urban Transformation (AMRUT) 

Focus: Addressing urban-rural continuum in liquid waste management. 

(The urban-rural divide in planning and funding for waste management projects creates challenges for 

contiguous areas.) 

 

Key Challenges 
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Funding Limitations: 

AMRUT initially covered 500 cities, now extended to all statutory towns. 

Many urban inhabitants live in census towns and urban villages, often excluded from funding. 

Urban-Rural Nomenclature: 

Waste flow does not adhere to rigid urban-rural definitions. 

Planning processes remain overly focused on these definitions, complicating funding. 

State-Specific Issues: 

Example: Kerala's urbanization (90% urban) complicates grant utilization. 

 

Part -3 --Revisiting the 73rd and 74th Constitutional Amendments 

 

Strengthening District Planning Committees 

Context: Need to revisit the framework established by the 73rd and 74th Amendments 🏛 

Imaginative Thinking: Recognizing a decline in innovative solutions over the last three decades 💭 

Key Players: Zila Panchayats and Urban Local Bodies must be mobilized for effective governance 🏙️ 

 

Current Governance Model 

Structure: District bureaucracy should be subordinate to District Planning Committees (DPCs) 🔄 

Reality: DPCs often act as appendages of the district bureaucracy ❌ 

Importance of Stronger DPCs: Addressing challenges of urban-rural continuum 🌍 

 

Case Study: Solid Waste Management in Kerala 

Public Pressure: Example of a solid waste landfill proposal being withdrawn due to community response 

📉 

Ministry Coordination: Both rural and urban bodies under the same Ministry facilitated quicker 

resolution ⚡ 

 

Urgent Interventions Needed 

Infrastructure and Governance: Immediate actions required to bridge the urban-rural divide 🏗️ 

Updating Models: Need to revise outdated frameworks for urban and rural local bodies 🔄 

Resource Allocation: Questioning compartmentalized financial resources for urban and rural areas 💰 
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Mission Mausam: Enhancing Atmospheric 

Observations 

 

Objectives and Key Components 

Program Overview: ₹2,000 crore initiative for atmospheric observations. 

Main Focus: 

Improve Monsoon Forecasts 🌧 

Enhance Air Quality Alerts 🌫️ 

Extreme Weather Warnings ⚡ 

Critical Elements: 

Next-Generation Radars 📡 

Advanced Satellite Systems 🛰️ 

High-Performance Supercomputers 💻 

Improved Earth-System Models 🌍 

GIS-Based Decision Support System 🗺 

Agencies Involved: 

Ministry of Earth Sciences (MoES) 

 

Implementation Plan 

Tranche Until 2026: 

60 Weather Radars 

15 Wind Profilers 

15 Radiosondes 

Data Parameters: 

Wind Speeds 

Atmospheric Pressure 

Humidity 

Temperature 

 

Historical Context 

Predecessor: The 'Monsoon Mission' launched in 2012. 

Previous Approaches: Statistical methods for forecasting were broad and often inaccurate. 

Evolution of Weather Models: 

Dynamical Models: 

Introduced high-performance computing. 

Provide medium-range forecasts. 

Can be customized for various weather events. 

 

Challenges and Considerations 

Cost Factor: 
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High investment in technology and infrastructure. 

Adaptability: 

Models need to cater to diverse climatic conditions. 
 

 

Mission Mausam: Novel Weather Management Initiative 

Overview of Mission Mausam 

Objective: Actively changing weather patterns through innovative techniques. 

Key Focus Areas: 

Cloud Seeding: Enhancing or reducing rain through chemical spraying. 

Lightning Control: Reducing lethal lightning strikes, especially in high-risk areas. 

Challenges and Historical Context 

Historical Background: Research in weather modification dates back to the 1950s with various experiments 

in India. 

Key Challenges: 

Unpredictable Outcomes: Seeded clouds may cause rain in unintended areas. 

Understanding Processes: Gaining insights into how these weather modification processes work is crucial. 

Statistical Insights 

Lightning Statistics: 

Major cause of natural deaths in India (35% of related deaths in 2022). 

2,821 fatalities attributed to lightning strikes. 

Future Prospects 

Technological Developments: Establishing large cloud chambers for experimentation at IITM. 

Long-term Goals: Aiming for a future where weather can be controlled more precisely. 
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New Trilobite Study 

Key Findings 

Trilobite Species: New fossils from upstate New York. 

Additional Legs: Discovery of a fifth pair of appendages under the head. 

Research Institutions: Led by the American Museum of Natural History and Nanjing University. 

Importance of Study 

Helps understand segmentation of trilobite heads. 

Suggests the fifth pair of legs may be more common among trilobites. 

Trilobite Overview 

Extinct arthropods related to lobsters and spiders. 

Body segments consist of head, thorax, and tail. 

Functions of Appendages: 

Sensing 

Feeding 

Locomotion 

Counting Methods 

Two Methods: 

Counting grooves (furrows) on the exoskeleton. 

Counting preserved antennae and legs. 

Challenges: There are often discrepancies between the two methods. 

Examination of Fossils 

Focus on Triarthrus eatoni fossils. 

They are notable for their gold shine due to pyrite preservation. 

New Findings: The previously undescribed leg is underneath the head. 
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Diuretic Drugs 

Overview of Diuretic Drugs 

Definition: Medications that promote the elimination of excess fluid from the body. 

Types: Thiazide, Loop, Potassium-sparing. 

Uses: Heart failure, hypertension, renal diseases. 
 

Key Components 

Mechanism of Action: 

Inhibition of sodium reabsorption. 

Increased urine output. 

Common Diuretics: 

Thiazide (e.g., Hydrochlorothiazide) 

Loop (e.g., Furosemide) 

Potassium-sparing (e.g., Spironolactone) 

 

Clinical Applications 

Heart Failure Management: 

Reducing fluid retention. 

Improving symptoms of congestion. 

Hypertension Control: 

Lowering blood pressure effectively. 

Kidney Disease Treatment: 

Preventing fluid overload. 

 

Safety and Efficacy 

Side Effects: 

Electrolyte imbalance (e.g., hypokalemia). 
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Dehydration risk. 

Recent Studies: 

New findings suggest risks and benefits of specific diuretics: 

Thiazide diuretics linked to adverse effects. 

Combination therapies improving outcomes in heart failure patients. 

 

MVA-BN Smallpox Vaccine Effectiveness 

Against Mpox Infection 

 

Overview 

Vaccine: Modified Vaccinia Ankara-Bavarian Nordic (MVA-BN) 

Disease: Mpox (Monkeypox) 

Efficacy: Estimated at 58% effectiveness with one dose 
 

Mpox: A viral disease caused by the monkeypox virus, related to smallpox. 

Smallpox: A contagious disease caused by the variola virus, eradicated in 1980. 
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The Discovery of Ngamugawi Wirngarri: 

 

Overview 

Discovery: Ancient Devonian coelacanth fish 

Location: Gogo Formation, Western Australia 

Significance: Linked to tectonic activity and evolutionary history 

The fossil named Ngamugawi wirngarri fills gaps in the coelacanth lineage, marking a transition between 

primitive and anatomically modern forms. 

 

Key Themes 

Fossil Discovery 

Well-preserved specimen 

Importance of geological context 

Tectonic Activity 

Movement in Earth's crust 

Impact on marine life evolution 

Evolutionary Significance 

Transition in coelacanth history 

Filling evolutionary gaps 

 
 

 

Impact of Ozone Gas on Tropical Forest 

Growth 🌳 

Overview 

Ozone Reduction: Ozone gas reduces tropical forest growth. 



Saurabh Pandey CSE app saurabhpandeyupsc.com join telegram group 

169 
 

Carbon Emission: Estimated 290 million tonnes of carbon uncaptured annually. 

Growth Reduction: Average reduction of 5.1% in new yearly growth. 

Regions Affected: Effects vary geographically, stronger in certain areas. 

Research Methodology: Experiments were conducted to measure the ozone susceptibility of tropical tree 

species. 

Modeling: Results incorporated into a computer model of global vegetation. 
 

Soil Moisture Impact on Brazil's Hydropower Generation 

Overview 

 Current Situation: Soil moisture in Brazil's main river basins for hydropower has 

reached near two-decade lows. 

 Impact on Hydropower: Reduced moisture threatens electricity generation and 

economic stability. 

 Drought Conditions: Continuous weak rainfall has led to increased energy costs and 

inflation forecasts. 

Key Points: 

 Hydropower Contribution: Generates about two-thirds of Brazil's electricity. 

 Reservoir Concerns: Expected slow filling of hydroelectric reservoirs due to moisture 

absorption in soil. 

 Affected Regions: Paranaiba, Grande, and Tocantins basins are crucial for capacity. 

Economic Implications: 

 Energy Costs: Rising costs due to reliance on thermoelectric plants. 

 Inflation Risks: Forecasts indicate potential interest rate hikes. 

 Electricity Pricing: High prices are likely until sufficient rainfall returns. 

Expert Insights: 

 Analyst Commentary: Long-term drought patterns are problematic for energy 

generation; the current drought has severely impacted hydroelectric performance. 

 Grid Management Challenges: Brazilian grid operator ONS faces operational 

difficulties at peak times. 

 

Challenges of Sickle Cell Disease in India 

Overview 

 Prevalence: Over a million affected individuals 

 Concentration: Primarily in tribal areas across Odisha, Jharkhand, Chhattisgarh, 

Madhya Pradesh, and Maharashtra 

 Genetic Cause: Caused by hereditary trait from both parents 
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Sickle cell disease leads to crescent-shaped red blood cells, impacting health and lifespan 

(approx. 40 years). 

Key Health Complications 

 Sickle cell anaemia 

 Recurrent infections 

 Pain and swelling 

 Damage to vital organs 

Social Stigma 

 Patients often face discrimination and ostracism 

 Misconceptions, attributing the disease to "God's curse" or "black magic" 

 Diminished marital and social prospects 

 

Government Initiatives 
Mission 2023: Increased focus on sickle cell disease 

Screening Programs: Nationwide efforts to detect the disease 

Access to Treatment: Hydroxyurea included in the essential medicines list 

Only 18% of affected individuals receive consistent treatment due to drop out at various stages. 

Challenges in Treatment 

High dropout rates during screening, diagnosis, and adherence 

Mistrust of public health systems in tribal areas 

Reliance on traditional healers leads to misdiagnosis 

Future Directions 

 Development of gene therapy for sickle cell disease 

 Ongoing efforts by the Ministry of Tribal Affairs 

 Challenges: 

a. No permanent cure available 

b. Adherence to treatment is low 

c. Limited access to medicines 

d. Stigma and misinformation 

 Current Treatments: 

 . Hydroxyurea as effective medication 

a. Gene therapy research ongoing but costly 

 Key Issues: 

o Inconsistent supply of medications 

o Distance patients travel for treatment 

o Poor vaccination coverage 

o  Lack of adherence support 
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 The Way Ahead 

 Awareness and Education: 

o Reduce stigma related to sickle cell disease 

o Targeted media campaigns to dispel myths 

 Screening and Diagnosis: 

o Increased newborn screening programs 

o Early diagnosis to improve outcomes 

 Accessibility: 

o Ensure medications are available at local health centers 

o Establish interdisciplinary centers of excellence 

 Vaccination: 

o Catch-up vaccination programs for patients 

  

 Healthcare Infrastructure: 

o Strengthening health services in tribal areas 

o Adequate funding for healthcare 

 Research: 

o Understanding disease pathways 

o Development of new treatments 

 

 

Impact of Cyclonic Depression on Tidal 

Waves 

Overview 

 Cyclonic Depression: A weather system characterized by low atmospheric pressure 

causing winds and precipitation. 
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 Tidal Waves: Large ocean waves generated by various factors including wind and 

atmospheric pressure. 

 

China-Africa Community with a Shared 

Future 

Overview 

The document emphasizes the high-level China African community with a Shared Future. 

It includes six main sections outlining various initiatives and commitments. 

Key Sections 

China Africa Community 

High-level Goals 

Synergy between: 

Belt and Road Initiative (BRI 

AU’s Agenda 2063 

2030 UN Agenda for Sustainable Development 

 

Initiatives: 

Global Development Initiative (GDI) 

Global Security Initiative (GSI) 

Global Civilization Initiative (GCI) 

Commitments 
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 Governance Exchange 

o Focus on modernization based on cultural characteristics. 

o Support for inclusive economic globalization. 

 Global Governance: 

o Strengthening Africa’s role in global governance. 

o Support for AU joining the G20. 

Impact of India's Shift to Corn-Based Ethanol  

Overview 

 India, once Asia's top corn exporter, is shifting to become a net importer. 

 The government is promoting corn-based ethanol to reduce carbon emissions and 

support sugar supply. 

 Ethanol Policy Shift: Increased procurement price for corn-based ethanol. 

 Net Importer Status: First time in decades, impacting local poultry and global 

supply chains. 

 Demand Surge: Ethanol distilleries increasing corn usage, leading to a shortfall. 

 

Gold Nuggets 

 

Overview 

 Gold nuggets are naturally occurring pieces of native gold. 

 They are often found in rivers, streams, and areas with a history of gold mining. 

 Recent studies have revealed fascinating processes behind their formation. 

Insights: 
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o Earthquakes may play a crucial role in the creation of large gold nuggets. 

 Electricity generated during seismic activity could help form these nuggets by 

affecting quartz. 

Mechanisms of Formation 

 Seismic Activity: Earthquakes generate processes that can lead to the formation of 

gold nuggets. 

 Piezoelectric Effect: Quartz can produce electricity when subjected to stress, 

leading to gold deposition. 

 Natural Batteries: Earthquakes can turn quartz into "natural batteries" that 

facilitate gold accumulation. 

 Gold nuggets represent the most extreme examples of this gold enrichment.  

 Most nuggets originate from the quartz veins formed in orogenic gold systems found 

around the world.  

 These systems have had exceptional economic importance throughout human history, 

representing up to 75% of all gold ever mined.” 

 Quartz is a piezoelectric crystal; when it is squeezed or its shape is mechanically 

distorted in some way, it develops a voltage   

 An electric field distorts the electronic properties of quartz, causing electrons to flow 

from the crystal to an aqueous solution on its surface or vice versa   

 A seismic wave leads to piezo catalytic reactions with gold-bearing solutions, and gold 

is deposited on the crystals.  

 This process, repeated thousands of times, creates large gold nuggets 

 

Green Sea Turtle 🌊🐢 

Overview 

 Species: Green Sea Turtle (Chelonia mydas) 

 Habitat: Coastal waters, tropical and subtropical regions 
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 Diet: Primarily herbivorous, feeding on seagrasses and algae 

 Conservation Status: Endangered due to habitat loss, poaching, and climate change 

Current Issues 

 Illegal Trade: Cases of possession and illegal trade of green sea turtles. 

 Climate Change: Effects on nesting and survival rates. 

 Rescue Operations: Rehabilitation of injured or stranded turtles. 

 

Conservation Efforts 

 Habitat Protection: Safeguarding nesting sites. 

 Legislation: Enforcing laws against poaching and trade. 

 Research: Ongoing studies to understand their behavior, ecology, and threats. 

Guanabara Bay in Rio de Janeiro 🌊 

 

Overview 

 Location: Rio de Janeiro, Brazil 

 Significance: Important ecological and cultural site 

 Challenges: Pollution, conservation efforts 

 The Summit of the Future 2024: Global AI Governance & India 

Overview 

 Purpose: A pivotal moment for global diplomacy in AI governance. 

 Participants: World leaders and stakeholders under the United Nations. 

 Goals: 

o Advance the Global Digital Compact (GDC). 

o Address the digital divide. 

o Promote Sustainable Development Goals (SDGs). 

o Create a secure and inclusive digital environment. 

Key Focus Areas of the Summit 

 International Governance: Strengthening governance of emerging technologies. 

  

 Ethical Standards: Align technology with fundamental rights and values. 

  

 Geopolitical Landscape: Importance of India's role in shaping discourse on AI 

governance. 

Resolutions and Geopolitical Contestation 

 U.S.-Led Resolution: 

o Focus: Safe, Secure, and Trustworthy AI. 

o Encourages: Shared ethical principles and transparency standards. 

o Aim: Assert dominance in AI technology. 
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 China-Led Resolution: 

o Emphasis: Equitable benefits from AI and bridging the digital divide. 

o Goal: Promote an open, non-discriminatory business environment. 

 Geopolitical Implications: 

o Growing contestation in digital governance. 

o UN as a platform for articulating challenges and fostering cooperation. 

India’s Strategic Engagement 

 Active Role: Historical involvement at the UN and G-20. 

 Opportunities: 

o  

o Align GDC with developmental priorities. 

o  

Address the global digital divide. 

 Commit to the interests of the Global South. 

 

India’s Role in Global Climate Negotiations 
 

Overview 

 Historical Legacy: Deep influence at the UN and champion of Global South issues 🌍 

 Climate Justice: Advocated for equity and justice in climate action ⚖ 
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India’s Role in AI Governance for the Global 

South 

 

Overview 

 India as a pivotal player in Global South negotiations on AI. 

 Challenges faced include: 

o Lack of advanced computing infrastructure 🖥️ 

o Insufficient high-quality data sets 📊 

o Limited capital 💰 

o Objectives..> Ensure AI governance discussions include: 

 Equity ⚖ 

 Accessibility 🌍 

 Fairness 🦋 

Achievements 

 Successful advocacy at international platforms: 

o G-20 New Delhi Leaders Declaration 🌐 

o GPAI Ministerial Declaration 📝 

UN Engagement 

 Leverage UN's legitimacy to amplify concerns: 

o Uphold Universal Declaration on Human Rights 📜 
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o Align with Sustainable Development Goals (SDGs) 🌱 

Strategic Actions 

 Promote equitable access to AI technology: 

o Build technical capacity 🛠️ 

o Establish knowledge-sharing mechanisms 🔄 

 Redefine the multi-stakeholder model: 

o Include marginalized voices from the Global South. 

o Create accessible platforms for smaller NGOs and enterprises. 

Advocacy 

 Push for an inclusive approach to AI governance: 

o Respect human rights 🕊️ 

o Align with international laws and standards ⚖ 

Future Directions 

 Ensure AI systems are: 

o Inclusive 🌈 

o Fair ⚖ 

o Representative of diverse perspectives 🌏 

 

Addressing AI Governance Challenges for 

the Global South 

Key Points 

Bipolar Dynamics: U.S. and China shaping AI governance, sidelining Global South. 

Resource Gaps: Developed countries vs. developing countries in AI advancements. 
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Infrastructure Needs: Essential resources like Internet access and electricity are lacking. 

Localized Understanding: Need for context-specific approaches to AI governance. 

India's Role: Advocating for the Global South with historical and strategic positioning. 

Why is Google accused of being an illegal monopoly? 

 Google, the leading American technology company best known for its popular search 

engine, has lost a Court case filed against it by the U.S.  

 Department of Justice in 2020 accusing the company of being an illegal monopoly.  

  Google pays billions of dollars each year, as a share of its advertisement revenues, to 

device manufacturers such as Apple, Samsung, etc. to be featured as the default 

search engine in their devices.   

 Supporters of Google note that there is nothing wrong with Google sharing ad 

revenues with device manufacturers such as Apple and Samsung.  

 In their view, the practice of paying to be featured as the default search engine is no 

different from a company buying key real estate space to gain better visibility. 

What is Next Generation Sequencing (NGS)? 

Overview 

 Definition: NGS is a high-throughput method for sequencing DNA and RNA, 

enabling the analysis of multiple sequences simultaneously. 

 Applications: Used in genomics, personalized medicine, oncology, and infectious 

disease research. 

Key Features 

 Speed: Significantly faster than traditional sequencing methods. 

 Cost-Effectiveness: Reduces the cost per base sequenced. 

 Data Output: Generates large amounts of data, useful for comprehensive analysis. 

Main Applications 

 Genomics: Whole genome sequencing, exome sequencing. 

 Oncology: Tumor profiling, identifying mutations. 

 Infectious Disease: Pathogen detection and tracking. 

 Clinical Diagnostics: Identifying genetic disorders. 

Technological Aspects 

 Platforms: Illumina, Ion Torrent, PacBio, Oxford Nanopore. 

 Methods: Sequencing by synthesis, sequencing by ligation, and single-molecule 

sequencing. 

 

Challenges 

 Data Management: Handling and interpreting vast datasets. 

 Accuracy: Need for improved error rates and validation. 
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 Ethical Considerations: Privacy concerns regarding genetic data. 

Importance of Brunei for India 

Brunei plays a crucial role in India's strategy to strengthen its ties in Southeast Asia, focusing 

on various sectors like trade, defense, and space cooperation. 

Geopolitical Significance 

 ASEAN Relations: Strengthening ties within the ASEAN framework. 

 Maritime Security: Enhancing India's maritime presence in Southeast Asia. 

 Countering Regional Influence: Balancing against China's influence in the region. 

Economic Ties 

Trade Relations: Boosting bilateral trade partnerships. 

Investment Opportunities: Encouraging Indian investments in Brunei's oil and gas sector. 

Tourism: Promoting tourism between the two nations. 

Cultural Connections 

 Indian Diaspora: Strengthening ties with the Indian community in Brunei. 

 Cultural Exchange Programs: Promoting mutual understanding through cultural 

initiatives. 

Space Cooperation 

 Satellite Launching: Collaborating in satellite technology and launches. 

 Research Initiatives: Joint space research projects. 

Defence Collaborations 

 Joint Military Exercises: Conducting joint exercises to enhance operational readiness. 

 Defence Technology: Sharing technology and expertise. 
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Paleogenomics 

Overview of Paleogenomics 

 Definition: Study of ancient DNA and genomes. 

 Importance: Understand evolutionary history, species origin, and genetic diversity. 

Key Areas 

 Ancient DNA Extraction 

 Genetic Analysis Techniques 

 Comparative Genomics 

 Evolutionary Biology 

Applications 

 Medical Research: Insights into diseases and immune systems from ancient DNA. 

 Conservation Biology: Understanding genetic diversity in extinct and endangered 

species. 

 Anthropology: Tracing human ancestry and migration patterns. 

Notable Studies 

 Nobel Prize: Svante Pääbo honored for contributions to paleogenomics. 

 Ice Age Studies: Research on survival patterns of ancient species. 

 Ethics in Research: Navigating the ethical implications of using ancient DNA. 

Future Directions 

 Technological Advances: Improved methods for DNA analysis. 

 Interdisciplinary Research: Collaborations among genetics, archaeology, and 

anthropology. 
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Cocoa Farming 

Cocoa trees grow about 20 degrees north and south of the equator in regions with warm 

weather and abundant rain, including West Africa and South America. Climate change is 

expected to dry out the land under the additional heat. So scientists, entrepreneurs, and 

chocolate-lovers are coming up with ways to grow cocoa and make the crop more resilient 

and more resistant to pests. The price of cocoa soared earlier this year because of demand 

and troubles with the crop in West Africa due to plant disease and changes in weather.  

The region produces the bulk of the world’s cocoa. 

Cocoa Farming Regions 

 Major Producers 

o West Africa 

 Côte d'Ivoire 🇨🇮 

 Ghana 🇬🇭 

 Nigeria 🇳🇬 

o Latin America 

 Ecuador 🇪🇨 

 Brazil 🇧🇷 

 Peru 🇵🇪      

 Asia 

 Indonesia 🇮🇩 

 Malaysia 🇲🇾 

 



Saurabh Pandey CSE app saurabhpandeyupsc.com join telegram group 

183 
 

 Climate Requirements 

o Tropical climate ☀️🌧 

o Humidity levels 

o Soil quality 

 

Cocoa Farming Challenges 

 Sustainability Issues 

o Deforestation 🌳❌ 

o Climate Change 🌍 

o Economic disparities 💰⚖ 

 Labor Conditions 

o Child labor concerns 👶⚠️ 

o Fair trade practices 

Innovations in Cocoa Production 

 Lab-grown Cocoa 

o Alternatives to traditional farming 🦅 

o Addressing climatic impacts 🌡️ 

 Sustainable Practices 

o Agroforestry 🌳🌾 

o Organic farming 🌱✅ 

Market Dynamics 

 Demand Trends 

o Increased chocolate consumption 🍫📈 

o Price fluctuations 💲📉 

 Impact of Climate Change 

o Crop failures and shortages 🌪️🚨 

Purpose: To enhance and streamline disaster management 

processes. 

 Key Focus Areas: 

o Expansion of NDMA: Role and responsibilities of the National Disaster 

Management Authority (NDMA). 

o Urban Disaster Management: Creation of Urban Disaster Management 

Authority. 

o Database Creation: National and state-level disaster databases. 

Key Features: 
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 Strengthening Authority: Aims to improve operational efficiencies for disaster 

responses. 

 Divergent Views: Varied opinions on the effectiveness and implementation. 

The Disaster Management (Amendment) Bill, 2024 

 The Disaster Management (Amendment) Bill, 2024, introduced in the Lok Sabha, 

represents a significant legislative effort aimed at enhancing the framework for 

disaster management in India.  

 This amendment seeks to address the evolving challenges posed by natural and man-

made disasters, thereby strengthening the capabilities of disaster management 

authorities at both national and state levels. 

Background 

 The original Disaster Management Act was enacted in 2005, establishing a 

comprehensive framework for disaster management in India.  

 However, as the frequency and intensity of disasters have increased, there has been a 

pressing need to revisit and amend the existing legislation.  

 The 2024 amendment bill is a response to this need, aiming to refine the operational 

mechanisms and enhance the preparedness and response capabilities of disaster 

management authorities. 

Key Provisions of the Amendment Bill 

Strengthening Authorities: One of the primary objectives of the amendment is to bolster the 

National Disaster Management Authority (NDMA) and State Disaster Management 

Authorities (SDMAs).  

The bill proposes enhanced roles and responsibilities for these bodies, ensuring they are 

better equipped to formulate and implement disaster management plans. Constitution of 

State Disaster Response Force (SDRF):  

The bill empowers state governments to establish a State Disaster Response Force. This 

specialized force will be tasked with rapid response and recovery operations during disasters, 

ensuring that states can respond effectively to emergencies. 

 

Urban Disaster Management Authority: Recognizing the unique challenges faced by urban 

areas, the bill establishes an Urban Disaster Management Authority for state capitals and 

cities with municipal corporations. This authority will focus on urban-specific disaster risks, 

facilitating tailored strategies for urban disaster preparedness and response. 

 

Creation of a Disaster Database: The amendment mandates the creation of a comprehensive 

disaster database at both national and state levels. This database will serve as a critical 

resource for planning, response, and recovery efforts, enabling authorities to make informed 

decisions based on historical data and trends. 

 

Policy Focus on Rehabilitation: The bill emphasizes the importance of rehabilitation and 

recovery in the aftermath of disasters. It aims to clarify the policy focus on rehabilitation, 
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ensuring that affected communities receive the necessary support to rebuild their lives and 

livelihoods. 

 

Duration of State of Disaster: The amendment also addresses the duration of a declared state 

of disaster, providing clearer guidelines on how long such a state can be maintained and the 

processes involved in its declaration and termination. 

Implications of the Amendment 

 The Disaster Management (Amendment) Bill, 2024, has far-reaching implications for 

disaster management in India. By enhancing the capabilities of disaster management 

authorities, the bill aims to create a more resilient society that can withstand and 

recover from disasters more effectively.  

 The establishment of specialized forces and urban authorities reflects a nuanced 

understanding of the diverse challenges posed by disasters in different contexts. 

 Moreover, the creation of a disaster database will facilitate better planning and 

resource allocation, ultimately leading to more effective disaster response strategies.  

 The focus on rehabilitation underscores the need for a holistic approach to disaster 

management, recognizing that recovery is as crucial as preparedness and response. 

Conclusion 

 In conclusion, the Disaster Management (Amendment) Bill, 2024, represents a 

proactive step towards strengthening India's disaster management framework. By 

addressing the shortcomings of the existing legislation and introducing new 

provisions tailored to contemporary challenges, the bill aims to enhance the resilience 

of communities across the country.  

 As the bill progresses through the legislative process, its successful implementation 

will be critical in ensuring that India is better prepared to face the inevitable 

challenges posed by disasters in the future. 
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The Forum on China-Africa Cooperation 

(FOCAC) 

 Overview of FOCAC 

 The Forum on China-Africa Cooperation (FOCAC) is a significant multilateral platform 

established in 2000 to enhance political and economic ties between China and African 

nations. With 53 African countries and the African Union Commission as members, 

FOCAC serves as a primary coordination mechanism for implementing China's Belt and 

Road Initiative in Africa. The forum facilitates dialogue and cooperation, resulting in three-

year action plans and commitments from China in the form of loans, grants, and export 

credits. 

 Importance of India in the Context of China-Africa Relations 

 India, as a rising global power, has historical and strategic interests in Africa. The 

continent's rich resources and growing markets present opportunities for India to expand 

its influence and counterbalance China's dominance. India's engagement in Africa is crucial 

for its energy security, trade expansion, and geopolitical strategy, making it a key player in 

the evolving dynamics of China-Africa relations. 

2. Historical Context 

 Evolution of FOCAC 

 FOCAC was established following the urging of African diplomats in the late 1990s, with 

China taking the lead to ensure its political and economic influence in Africa. 

  The forum was designed to counteract the influence of other powers, such as the European 

Union, and to advocate for developing countries' causes.  

 Over the years, FOCAC has evolved into a comprehensive platform for cooperation, 

emphasizing China's Five Principles of Peaceful Coexistence. 

India's Historical Ties with Africa 

 India's relationship with Africa dates back to ancient trade routes and shared colonial 

histories. Post-independence, India supported African nations in their struggles for freedom 

and development.  

 The Indian diaspora in Africa further strengthens these ties, contributing to cultural and 

economic exchanges. India's historical engagement provides a foundation for its 

contemporary strategic interests in the region. 

3. Economic Aspects 

 Trade Relations between China and Africa 
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 China has become Africa's largest trading partner, with trade volumes reaching significant 

levels. Chinese investments in infrastructure, mining, and energy sectors have transformed 

African economies. 

  FOCAC facilitates these economic engagements, with China providing aid and 

investments that align with its strategic interests. 

India's Economic Engagement with Africa 

 India's economic presence in Africa is marked by investments in telecommunications, 

pharmaceuticals, and agriculture.  

 The India-Africa Forum Summit, akin to FOCAC, promotes trade and investment 

partnerships. India's approach emphasizes capacity building and technology transfer, 

aiming to create sustainable economic growth in African countries. 

 Political and Strategic Dimensions 

 China's Political Influence in Africa 

 China's political influence in Africa is bolstered by its non-interference policy and support 

for African development.  

 Through FOCAC, China promotes its political norms and strengthens bilateral relations, 

ensuring support for its global initiatives, such as the One China principle. 

 India's Strategic Interests in Africa 

 India's strategic interests in Africa include securing energy resources, expanding its market 

reach, and enhancing its geopolitical influence. 

  India's democratic values and historical ties position it as a partner for African nations 

seeking diversified partnerships beyond China. 

 Challenges and Opportunities 

 Challenges Faced by China and India in Africa 

 Both China and India face challenges in Africa, including political instability, regulatory 

hurdles, and competition for resources.  

 China's presence is sometimes viewed with skepticism due to concerns over debt 

dependency and labor practices.  

 India, on the other hand, must overcome logistical challenges and enhance its diplomatic 

presence to compete effectively. 
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 Opportunities for Collaboration and Competition 

 The growing African market presents opportunities for both China and India to collaborate 

in areas such as infrastructure development, technology, and education.  

 However, competition is inevitable as both nations vie for influence and access to 

resources. Strategic partnerships and joint ventures could benefit African development 

while balancing the interests of China and India. 

Conclusion 

 Summary of Key Points 

 FOCAC is a pivotal platform for China-Africa relations, facilitating economic and political 

cooperation.  

 India's historical ties and strategic interests in Africa position it as a significant player in 

the region. Both countries face challenges but also have opportunities to collaborate and 

compete in Africa's dynamic landscape. 

Future Prospects for China-Africa and India-Africa Relations 

 The future of China-Africa and India-Africa relations will be shaped by the evolving 

geopolitical landscape and the strategic interests of both nations.  

 As Africa continues to grow economically, the continent will play a crucial role in global 

affairs.  

 China and India must navigate their relationships with African nations carefully, balancing 

competition with collaboration to foster sustainable development and mutual benefits. 

 Case of india 

 First, India must emphasise continuity in its engagement with Africa. The last India–

Africa Forum Summit (IAFS) was in 2015. 

 Second, India could play a central role in strengthening the integration of African 

economies into global value chains and supporting Africa’s industrialisation. 

 The third lesson pertains to encouraging greater Indian private sector participation 

and finding innovative financing solutions.  

 While India’s lines of credit remain a popular instrument for financing projects, 

African countries are apprehensive about taking newer loans after the COVID-19 

pandemic. 

 Finally, India’s own digital stack, which includes biometrics, mobile connectivity and 

Jan Dhan technology, could help establish digital and physical connectivity with 

Africa.  

 The Unified Payment Interface (UPI) and RuPay services are already established in 

Mauritius. Kenya, Namibia, Ghana and Mozambique have shown interest in utilising 

the UPI platform. Additionally, to strengthen Indian banking and reduce forex risk, 

rupee-based lines of credit must replace dollar-based ones.  

 African nations lose billions of dollars annually in exchange rates. Therefore, making 

transactions that are currency-neutral is in the interest of both India and Africa. 
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What are AI Agents?  

Overview 

 Definition: AI agents are autonomous systems that can perform tasks on behalf of 

users. 

 Key Functions: 

o Decision-Making: Analyze data and make informed choices. 

o Automation: Execute tasks without human intervention. 

o Interaction: Communicate with users and other systems. 

AI agents are transforming the way we interact with technology by automating processes 

and enhancing decision-making capabilities. 
 

 

Types of AI Agents 

 Reactive Agents: Respond to stimuli from the environment. 

 Proactive Agents: Anticipate user needs and act accordingly. 

 Hybrid Agents: Combine both reactive and proactive behaviors. 

 

Applications of AI Agents 

 Customer Support: Chatbots and virtual assistants. 

 Finance: Automated trading and fraud detection. 

 Healthcare: Patient monitoring and diagnosis assistance. 

 Gaming: NPC behavior and game dynamics. 

Challenges and Considerations 

 Ethics: Accountability and transparency in decision-making. 

 Security: Protecting data from breaches. 

 User Trust: Building confidence in AI systems. 

 

Future Trends 

 Human-AI Collaboration: Enhancing productivity through teamwork. 

 Increased Autonomy: More sophisticated decision-making capabilities. 

 Integration: Seamless interaction between AI agents and existing systems. 

Topic-What are Biosimilars? 

Overview 

 Definition: Biosimilars are biologic medical products highly similar to already approved 

reference biologics. 

 Importance: Offer options for patients and can lower healthcare costs. 
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 Regulation: Must meet stringent regulatory requirements for safety and efficacy. 

Key Characteristics 
Similarity: Not identical but shows no clinically meaningful differences. 

Complexity: Made from living organisms, making manufacturing intricate. 

Approval Process: Requires extensive data demonstrating similarity to the reference product. 

 

Benefits 

 Cost-Effectiveness: Potential for reduced treatment costs. 

 Access to Treatments: Increased availability of biologic therapies. 

 Innovation: Encourages the development of new biologics. 

Climate change and food security  

 Grappling with a rice shortage after extreme weather ravaged last year’s crop, Japan 

is hoping new heat-resistant varieties of its staple food can help stave o• future supply 

shocks. 

  Last summer’s high temperatures and dry conditions led to lower rice yields in key 

growing regions and damaged the quality of grains 

 The local government in Saitama, a prefecture north of Tokyo that is one of the 

hottest regions in Japan, hopes science can avert future shortages and is pushing 

ahead with one of several projects to develop more resilient rice. 

 High heat disrupts the accumulation of starch inside rice grains, causing them to 

appear more opaque, mottled with white flecks, and less desirable for human 

consumption, impacting the crop’s market value.  

 “The more this cloudy, white phenomenon there is on rice, the grade of rice decreases, 

which leads to declines in farmers’ income,” 

India's Geopolitical Engagement in South 

Asia 

Overview 

 India's Role in South Asia: India acts as a stabilizing force in the region. 

 Geopolitical Interests: Focus on fostering relationships while navigating challenges. 

 

Key Relationships 

 Sri Lanka 🇱🇰 

o Financial support during crises. 

o Strengthened bilateral ties. 

 Maldives 🇲🇻 

o Support for the new government. 
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o Efforts to stabilize relations. 

 Afghanistan 🇦🇫 

o Engagement with the Taliban to secure interests. 

o Historical investment in local projects. 

 Nepal 🇳🇵 

o Friendship amidst political instability. 

o Lessons learned from previous pressure tactics. 

 

Challenges 

 Myanmar 🇲🇲 

o Risk of civil war. 

o Need for engagement with ethnic groups. 

 Bangladesh 🇧🇩 

o Struggle for democracy. 

o Building understanding with diverse political parties. 

India's Developmental Support 

 Influence through Development: Projects beneficial for local populations. 

 Long-term Engagement: Importance of sustained relations for stability. 

 

Future Directions 

 Democratic Resilience: Support for democratic movements. 

 Regional Cooperation: Collaborate against anti-India forces. 

 Engagement Strategy: Proactive involvement in regional development. 
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Sudan /WANA 

West Asia-North Africa (WANA) . 

 The conflict between the Sudan Armed Forces (SAF) led by General Abdel Fattah al-

Burhan and the Rapid Support Force (RSF) led by Gen.  

 Mohamed Hamdan Dagalo, also known as Hemayti (“My Protector”) has devastated 

Sudan.  

 The estimates vary widely, but the •figures are horrific: up to 1,50,000 deaths, nearly 

10 million people displaced, of whom 2.5 million have been forced abroad. 

 

Conflict Between Sudan Armed Forces and 

Rapid Support Force 

Overview of the Conflict 

 Key Players: 

o Sudan Armed Forces (SAF) led by General Abdel Fattah al-Burhan 

o Rapid Support Force (RSF) led by Gen. Mohamed Hamdan Dagalo 

("Hemayti") 

 Impact: 
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o Estimated 150,000 deaths 

o Nearly 10 million displaced (2.5 million forced abroad) 

 Foreign Involvement: 

o Geostrategic interests from various countries 

 Resources: 

o Natural resources: crude oil, gold, fertile land 

The conflict has led to a humanitarian crisis, with devastating socio-economic impacts 

and foreign interests exploiting the situation 

Foreign Interests and Involvement 

 Egypt: Supports SAF 

 Iran: Supports SAF 

 Russia: 

o Wagner Group supports RSF 

o Interest in a naval base in Port Sudan 

 United Arab Emirates (UAE): 

o Top backer of RSF 

o Supplies weapons and laundered gold 

 Chad and Libya: Support RSF through military and resources 

 Mercenaries: 

o Involvement from South Sudan, Russia, and Ukraine 
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Deception detection tests (DDTs) 

 

 

 Deception detection tests (DDTs) are scientific procedures employed to detect 

probable deception during interrogation. These tests include narco-analysis, 

polygraph tests, and brain mapping.  

 A polygraph test operates on the presumption that specific physiological responses 

are triggered when a person is lying.  

 Typically, the test is administered by attaching instruments like cardio-cuffs or 

sensitive electrodes to the suspect to measure variables such as blood pressure, 

galvanic skin response (a proxy for sweat), breathing, and pulse rate.  

 As questions are posed, each physiological response is assigned a numerical value to 

determine whether the individual is telling the truth or being deceptive.  

 In contrast, narco-analysis involves the injection of a drug called sodium pentothal 

into the accused, inducing a hypnotic or sedated state.  

 The assumption is that a subject in such a state is less inhibited and is more likely to 

divulge information.  

 Because the drug is thought to weaken the subject’s resolve to lie, it is often referred 

to as a “truth serum.”  

 The third method, brain mapping, measures a subject’s neural activity specifically 

brainwaves using electrodes attached to the face and neck.  

 It operates on the principle that the brain generates distinctive brainwaves when 

exposed to familiar stimuli, such as an image or a sound. 

 the Supreme Court in 2010 in the case of Selvi vs. State of Karnataka ruled that no 

lie detector tests should be administered “except based on consent of the accused” by 

the fundamental right against self-incrimination as enshrined under Article 20(3) of 

the Constitution.  

 A Bench comprising former Chief Justice of India (CJI) K.G. Balakrishnan and 

Justices R.V. Raveendran and J.M. Panchal further elucidated that a person’s right 

to make a statement or remain silent is integral to their right to privacy.  

 Thus, they underscored, that compelling an individual to make a statement would 

also constitute a violation of Article 21 of the Constitution.  

 The Court also noted that little empirical evidence is present to bolster the argument 

that these tests provide reliable leads for investigators.  

 It accordingly cautioned that the results of these tests cannot be regarded as 

“confessions.” However, if any information or material is subsequently discovered 

“with the help of voluntarily administered test results,” such evidence can be admitted 

in court.  

 For instance, if an accused discloses the location of a murder weapon during the test, 

and the investigating agency later 🦋finds the weapon at that location, the accused’s 

statement itself will not be admitted as evidence, but the weapon will be.  
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 The Court further mandated that individuals volunteering for such tests must have 

access to a lawyer and be apprised of the physical, emotional, and legal implications 

of undergoing the test.  

 Additionally, it required that the subject’s consent be formally recorded before a 

judicial magistrate and that the guidelines set out by the National Human Rights 

Zinc Roofs 

 The zinc covering the roofs of central Paris has given the French capital’s skyline its 

distinctive grey hue for almost two centuries.  

 Now the roofs and the workers who create and care for them are aiming to enter a 

select heritage club to showcase a profession adapting to the challenges of climate 

change.  

 The French Culture Ministry has chosen the zinc roofers as the country’s entry for 

the UNESCO list of Intangible Cultural Heritage to be decided at the UN body’s 

session in Paraguayan capital Asuncion in December 

How Does Space Stay Affect Astronauts? 🚀 

Key Points 

 Physical Changes: Astronauts experience changes in muscle mass, bone density, and 

cardiovascular health. 

 Psychological Effects: Isolation and confinement can lead to stress, anxiety, and 

depression. 

 Health Risks: Conditions like space anemia and fluid shifts pose significant health 

threats. 

 Adaptation Strategies: Exercise, nutrition, and psychological support are essential for 

maintaining astronaut health. 
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What is “space omics”? 

  “Space omics” is a set of studies involved in understanding all how the body can be 

affected by the space environment 

Songbirds and Zebra finches 

 A study on songbirds sheds light on the power of social interaction to facilitate 

learning, insights that potentially apply to human development.  

 Researchers discovered that zebra finches deprived of early social experiences could 

still form strong bonds with a partner later.  

 Once placed into cohabitation with a male, females who had never heard a mating 

song before could quickly develop a preference for his melody.  

Zebra Finches 🐦 

 

Overview of Zebra Finches 

 Scientific Name: Taeniopygia guttata 

 Habitat: Native to Australia 

 Diet: Seeds, fruits, and insects 

 

Communication and Behavior 

 Song: 

o Males sing to attract females 🎶 

o Complexity of songs influences mate choice 

 Courtship: 

o Visual displays during mating rituals 

o Importance of physical presence in courtship 

Research Insights 

 Mate Selection: 

o Females prefer males with specific song patterns 

o Studies on song learning and hemisphere dominance 

 Environmental Impact: 

o Effects of noise pollution on nesting and growth 🌍 

o Behavioral responses to mirrors and self-recognition tests 

Conservation and Challenges 

 Threats: 

o Habitat loss due to urbanization 

o Impact of climate change on breeding patterns 
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 Conservation Efforts: 

o Importance of habitat restoration 

o Awareness and education on their ecological role 

Honey bees in virus transmission 

 Honey bees may play a role in increasing virus levels in wild bumble bees each spring, 

according to researchers who analyzed seasonal trends of parasite and virus 

transmission in bees.  

 It found that honey bees had higher levels of viruses. While both types of bees had 

lower virus prevalence in the winter, only bumble bees experienced negligible levels 

by spring.  

 Honey bees may be reinfecting bumble bees that otherwise would have very low virus 

prevalence. 

 Fireflies 

 Fireflies rely on flashing signals to communicate with other fireflies using light-

emitting lanterns on their abdomens.  

 In fireflies of the species Abscondita terminals, males make multi-pulse ashes with 

two lanterns to attract females, and females make single-pulse ashes with one lantern 

to attract males.  

 Researchers now have evidence that an orb-weaving spider (Araneus ventricosus) 

manipulates the ashing signals of male fireflies ensnared in its web such that they 

mimic the typical ashes of a female firefly, thereby luring other males to serve as their 

next meal. They found that the spider’s web more often captured male •fireflies 

when the spider was present 
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 Manganese, selenium, and vitamin B6: three human nutrients that garlic is 

particularly rich in. Many of the other constituent thiosulfate, lectins, saponins, and 

flavonoids, to name a few - can play protective roles in humans too.  

 It is not surprising that humans have a long history of incorporating garlic into their 

diets. Sumerian clay tablets from 4000 years ago have recipes that use garlic 

 Allicin is not present in fresh garlic. It is produced when an odor-free precursor called 

allicin is acted upon by an enzyme.  

 The two are brought together when garlic is chopped, crushed, or even chewed 

 Allicin interacts with receptors found on sensory neurons in the trigeminal nerve, 

which gathers sensations from the mouth and the nose.  

 The pungent taste of garlic is a result of this interaction. 

 Allicin and other garlic constituents such as diallyl disulphide influence inflammatory 

processes. 

  Beneficial effects include the regulation of blood pressure and positive trends in 

cardiovascular health. 

  Another constituent, the flavonoid luteolin, inhibits the formation and aggregation 

of amyloid beta plaques, which are major hallmarks of Alzheimer’s disease. 

 Impressive varieties of garlic such as the Riya van come from Neemuch and Ratlam 

in Madhya Pradesh, the largest garlic-producing State.  

 In South India, Karnataka’s Gadag local varieties, with their strong, pungent •flavor 

and aroma sell very well.  

 And then there are the Kashmiri varieties 
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