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GS Paper 3 — Environment and Ecology

. Preserving Urban Forests: A Lifeline for India’s Sustainable Cities

Context: One of Hyderabad’s last green lungs, Kancha Gachibowli Urban
Forest, recently faced extinction when 400 acres were allocated for
industrial use by the Telangana government. This incident highlights the
pressing need to safeguard urban forests in India’s rapidly expanding cities.

Why Urban Forests Matter More Than Ever:

Urban forests are not just patches of greenery—they are vital ecosystems
that enhance both ecological balance and urban well-being.

Combatting Climate Change:

o Urban trees act as carbon sinks, absorbing carbon dioxide and storing carbon, playing a direct role
in lowering greenhouse gas emissions.

Purifying Urban Air:

e Asingle hectare of forest can eliminate nearly one ton of air pollutants annually, helping combat
dangerous particulate matter (PM 2.5 and PM 10) that plagues Indian cities.

Cooling Cities:

o Forests help reduce the Urban Heat Island effect, naturally lowering city temperatures, making
urban spaces more livable amid rising global temperatures.

Flood and Erosion Control:

e With their natural stormwater absorption, urban forests minimize urban flooding, promoting
climate-resilient infrastructure.

Biodiversity Hotspots:

e These forests are urban sanctuaries for birds, insects, and small mammals, preserving
threatened and endemic species in a concrete jungle.

Mental and Social Well-being:

e (Green spaces improve mental health, offer venues for community interaction, and preserve
cultural practices, fostering a better quality of life.

Landmark Judicial Support for Urban Forests:
T.N. Godavarman v. Union of India (1996):

e The Supreme Court broadened the definition of ‘forest’, ruling that any land recorded as forest,
regardless of ownership, should be treated as such under the Forest (Conservation) Act, 1980.

Samatha v. State of Andhra Pradesh (1997):

e The Court barred the leasing of forest lands in Scheduled Areas to non-tribals or private entities,
reinforcing tribal land rights and ecological conservation.

Government Measures Promoting Urban Greening:
Nagar Van Yojana (2020):

e Launched by the Ministry of Environment, Forest and Climate Change, the scheme aims to
develop 1000 urban forests by 2027.
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e Asper the India State of Forest Report 2023, it has added over 1,445 sq. km of green cover.

Other Key Programs:

» National Forest Policy (1988) and National Mission for Green India (2014) push for afforestation
and sustainable forestry.

o Urban development initiatives like Smart Cities Mission and AMRUT include ecological design
mandates for city planning.

Innovative Reforestation: The Miyawaki Model

e Developed by Japanese botanist Akira Miyawaki, this method creates dense, self-sustaining
native forests in small urban spaces.

e These forests grow 10 times faster and are 30 times denser than conventional plantations,
requiring low maintenance after 3 years.

o (ities like Mumbai, Pune, and Bengaluru are already adopting this approach for rapid greening.
The Road Ahead: Protecting India’s Urban Forests:

e Integrate Green Norms in Urban Planning: Urban forests must be embedded into city master
plans, land-use zoning, and construction regulations.

e Strengthen Legal Safeguards: Enhance the legal status of urban green zones and impose stricter
penalties for deforestation.

e Empower Citizens and Communities: Promote community-led conservation, urban gardening,
and forest stewardship through education and campaigns.

o Leverage Technology: Use satellite monitoring, GIS mapping, and digital forest inventories to
track and protect urban forests.

e Public-Private Partnerships (PPPs): Encourage corporate participation through CSR initiatives
focused on urban greening and afforestation.

Final Thoughts: The Fight for Urban Green Survival

India’s iconic urban forests—Aarey in Mumbai, Turahalli in Bengaluru, Ridge in Delhi, and Dol Ka Baadh
in Jaipur—are essential ecosystems threatened by unplanned expansion.

The survival of these green spaces demands synergized judicial oversight, proactive policies, civic
engagement, and ecological urban design. As cities continue to grow vertically and horizontally, urban
forests must grow with them, ensuring that our cities remain breathable, biodiverse, and human-
friendly for generations to come.
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GS Paper 2 — International Relation

Virtual Capacity Building Session on Digital Transformation in BRICS: India Takes the Lead

Context: India recently spearheaded a Virtual Capacity Building Session
focused on Digital Transformation within the BRICS framework. The
event brought together key representatives from the BRICS nations —
Brazil, Russia, India, China, and South Africa, along with newly inducted
members like Egypt, UAE, Saudi Arabia, Iran, and Ethiopia — to
deliberate on collaborative approaches for digital innovation and
inclusion.

Accelerating Digital Growth Across BRICS:

The BRICS bloc, comprising some of the world’s fastest-growing economies, has made significant strides in
building robust digital economies. With over 40% of global internet users, BRICS countries contribute
around 30% to global ICT goods and 11% to digitally deliverable services. Their collective influence has
only grown following the group's expansion in 2024, enhancing their share of global exports and digital
consumers.

Today, BRICS represents:
e 45.2% of the world’s population
e 36.7% of global GDP
e 23.3% of global merchandise trade
India’s Digital Innovations: Leading by Example
India took center stage by showcasing several of its landmark Digital Public Infrastructure (DPI)
initiatives:
e Sanchar Saathi: A user-centric platform designed to safeguard mobile users from fraud, promote
transparency, and improve accessibility to mobile services.

e AADHAAR: The world’s largest biometric ID system, highlighted as a cornerstone for digital identity
and inclusive public service delivery.

o Sangam Digital Twin Initiative: A next-generation project harnessing Al-native, federated digital
platforms for smart infrastructure planning and real-time governance.

India, alongside Brazil, also shared insights on cyber resilience, underscoring the importance of
safeguarding digital assets in an increasingly interconnected world.

China’s Technological Contributions:

China provided a comprehensive overview of its digital infrastructure evolution, emphasizing its progress
with Digital Twin technologies, which simulate real-world environments to aid in planning, management,
and optimization.

Digital Technologies for Sustainable Development:

The session reinforced BRICS’s commitment to the 2030 Agenda for Sustainable Development,
emphasizing digital technology as a critical tool for:

e Inclusive economic growth

o Improved governance through e-services
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Global technological partnerships

Emerging technologies such as Artificial Intelligence (Al), big data, and cloud computing were identified
as key drivers of innovation and progress.

Particular emphasis was placed on agritech and digital agriculture to:

Enhance agricultural productivity
Increase farmers’ income

Support sustainable food systems

Challenges in the Path of Digital Transformation:

Despite the progress, BRICS acknowledged several pressing challenges:

The persistent digital divide among and within countries
Growing cybersecurity threats and data privacy concerns
Risks of technology misuse

Rotating leadership and differing national priorities

Occasional internal disagreements impacting decision-making

A Closer Look at BRICS:

The term BRIC was coined by economist Jim O’Neill in 2001.

The first formal BRIC Summit was held in 2009 in Yekaterinburg, Russia.
South Africa joined in 2010, making it BRICS.

In 2024, Iran, UAE, Egypt, Saudi Arabia, and Ethiopia became new members.

Argentina was initially invited but declined to join.

One of the major institutional successes of BRICS is the New Development Bank (NDB), established in
2015, with headquarters in Shanghai. The NDB finances infrastructure and sustainable development
projects across BRICS and other emerging economies.

Conclusion: A Roadmap for a Digitally Empowered Future

This capacity-building session reaffirms the strategic importance of digital cooperation within BRICS. As
these nations continue to leverage technology to achieve sustainable growth, the emphasis remains on
building inclusive, secure, and resilient digital ecosystems that can serve as models for the Global South.
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GS Paper 3 — Defence & Security

. Theatre Commands: Ushering a New Era in India’s Defence Transformation

Context: India is on the cusp of a historic military overhaul as the Chief of
Defence Staff (CDS) has reiterated the urgent need for establishing Integrated
Theatre Commands (ITCs). This transformative initiative aims to reshape the
country’s defence framework for better jointness, efficiency, and operational
agility.

What are Integrated Theatre Commands?

Integrated Theatre Commands (ITCs) are unified command structures where units of the Army, Navy,
and Air Force are brought together under a single commander to operate as a cohesive force. This concept,
widely adopted by global military powers, enhances joint operations, ensures resource optimization, and
enables rapid response to threats across multiple domains.

In the Indian context, ITCs are being designed to:
o Strengthen border security with China and Pakistan
e Bolster maritime dominance in the Indo-Pacific
e Streamline command structures and eliminate duplication
India’s Current Military Command Setup:
Currently, India operates through 17 single-service commands, each with its own command structure:
e Indian Army: 7 commands
o Indian Air Force: 7 commands
o Indian Navy: 3 commands

While effective individually, this arrangement often leads to overlapping logistics, coordination delays,
and fragmented operations. Each command is led by a four-star officer, leading to turf issues and
inefficiencies in integrated warfare scenarios.

A Shift Toward Integration: Theatre Commands in the Pipeline

The new model envisions consolidating 17 commands into a smaller number of integrated commands,
each covering a specific theatre of operations. The proposed structures include:

e Northern Theatre Command (Lucknow)
o Focus: China border (Ladakh, Sikkim, Arunachal Pradesh)
e Western Theatre Command (Jaipur)
o Focus: Pakistan front (J&K, Punjab, Rajasthan)
e Maritime Theatre Command (Thiruvananthapuram)
o Focus: Indian Ocean Region (IOR) and Andaman Sea
Existing Tri-Service Commands:
India already has two operational tri-service commands:

e Strategic Forces Command (SFC): Manages India’s nuclear arsenal
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e Andaman and Nicobar Command (ANC): Ensures security across the Bay of Bengal and Southeast
Asia

Additionally, in 2024, India inaugurated its first tri-service logistics base in Mumbai, a milestone in joint
infrastructure development.

Why India Needs Theatre Commands:

1. Enhanced Combat Efficiency: A single commander across services allows faster decisions, unified
strategies, and better battlefield coordination.

2. Resource Optimization: Shared infrastructure and logistics prevent duplication of assets and
reduce costs.

3. Seamless Interoperability: ITCs promote joint planning, communication, and execution, which
are crucial in modern multi-domain warfare.

4. Preparedness for Hybrid Threats: Future wars will involve cyber, space, Al-based warfare, and
electronic operations, requiring integrated responses.

5. Post-Kargil Imperative: The Kargil Review Committee highlighted lack of inter-service
coordination as a critical failure.

Challenges on the Road to Reform:
Despite its potential, several obstacles lie in the path of ITC implementation:

o Inter-Service Differences: Aligning the doctrines of the Army, Navy, and especially the Indian Air
Force, which operates in a centralized domain, remains complex.

e Command Hierarchy Issues: Theatre commanders being of equal rank to service chiefs could
create authority overlaps and disrupt the chain of command.

o Limited Resources: With scarce air assets, assigning resources across multiple theatres may strain
capabilities.

e Infrastructure Gaps: Construction and readiness of new theatre headquarters is still underway.

o Policy Delays: Government approval is still pending; implementation has been slowed by the need
for further deliberations, as highlighted by the Parliamentary Standing Committee on Defence.

Global Experience: Lessons from Other Nations:

o United States: Operates under Unified Combatant Commands that span the globe — e.g,
INDOPACOM, CENTCOM, and EUCOM — integrating all service branches including the Space Force.

e China: Established five theatre commands in 2016, such as the Western Theatre Command
focused on India, demonstrating a swift, decisive military reform model.

e Russia: Uses four military districts functioning as theatre commands, integrating land, air, and naval
forces.

o United Kingdom: Operates a Joint Forces Command managing cyber, logistics, and intelligence.

o France: Integrates special forces under Commandement des Opérations Spéciales for swift
overseas operations.

Looking Ahead: The Road to Strategic Transformation

The establishment of Integrated Theatre Commands is not just a bureaucratic or structural reform — it
represents a fundamental shift in India’s military doctrine. As warfare evolves into multi-domain, tech-
driven, and network-centric combat, India must adapt with visionary reforms that promote jointness,

agility, and strategic coherence.
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. Australia in the Headlines: Devastating Floods and Strategic Significance

Context: Australia, with its capital at Canberra, is currently grappling

with a “once-in-a-century” flood crisis that has left over 50,000

people stranded. This extreme weather event has caused widespread """ ey
disruption, highlighting the growing frequency of climate-related

disasters in the region. Emergency services are on high alert as large

parts of the country battle inundation, power outages, and mass AUSTRALIA
evacuations.

CANBERRA 4

Australia: A Geopolitical and Environmental Overview
ZEALAND

Geographical Location and Position:

Located between the Indian and Pacific Oceans, Australia is both the
smallest continent and the sixth-largest country in the world. It occupies a strategic maritime position in
the Southern Hemisphere, acting as a vital player in Indo-Pacific geopolitics.

e To the northwest, it is separated from Indonesia by the Timor Sea and the Arafura Sea.
e To the northeast, it borders Papua New Guinea across the Coral Sea and Torres Strait.

Australia’s exclusive economic zone (EEZ) is one of the largest globally, giving it significant maritime
influence.

Political Structure: A Blend of Tradition and Federalism

Australia operates under a federal parliamentary democracy with a constitutional monarchy. It is a
Commonwealth realm, meaning its head of state is the British monarch, represented locally by the
Governor-General.

e The government is divided between the federal and state/territory levels.

e The Prime Minister is the head of government, while the Parliament is bicameral — comprising the
House of Representatives and the Senate.

This system offers a unique combination of British constitutional legacy and modern federal governance.
Physical Geography: Land of Extremes
Australia's landscape is incredibly diverse and often extreme:
e Over one-third of the country is covered by deserts, forming part of the vast Outback.
o The Great Dividing Range, running along the eastern coast, is the most significant mountain system.
e Other notable ranges include the Macdonnell Ranges in central Australia.
Key rivers that support agriculture and ecology include:
e Murray-Darling River System — Australia’s most important agricultural basin
e Murrumbidgee River and Lachlan River

Natural Wonders: Australia’s Global Treasures:
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Australia is home to one of the world’s greatest ecological marvels — the Great Barrier Reef. Located off
the coast of Queensland, it is:

o The largest coral reef system in the world
e A UNESCO World Heritage Site
o Host to thousands of marine species, making it a hub of biodiversity

However, this natural wonder is under increasing threat from climate change, coral bleaching, and
pollution.

Additional Insight: Australia’s Role in Global Affairs

e Economic Strength: A member of the G20 and OECD, Australia has a high-income economy driven
by sectors like mining, agriculture, and services.

o Defence and Diplomacy: Australia is a key member of alliances like QUAD (with India, Japan, USA)
and AUKUS (with UK, USA), reinforcing its central role in Indo-Pacific security.

e Climate Challenges: From bushfires to floods, Australia is increasingly vulnerable to extreme
weather events, pushing the nation to reassess its environmental and disaster management
strategies.

Conclusion: Australia at a Crossroads

As Australia navigates the aftermath of a devastating flood, the nation finds itself at a critical juncture —
balancing environmental resilience, geopolitical responsibilities, and sustainable development. From
its rich biodiversity to its strategic maritime position, Australia continues to play a pivotal role on the world
stage.
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GS Paper 1 — Geography

. Keoladeo National Park: A Haven for Birds, Turtles, and Biodiversity

T
o

Context: Keoladeo National Park, renowned as the "Paradise of §
Birds", is now gaining recognition for another ecological marvel — it has
become a thriving sanctuary for turtles. The park now shelters 8 out of
the 10 turtle species found in Rajasthan, adding to its growing
significance as a multi-species conservation hub.

Overview: Jewel of Bharatpur, Rajasthan

Situated in Bharatpur, Rajasthan, Keoladeo National Park was °
originally established in the late 19th century as a royal hunting ground by Maharaja Suraj Mal. It was
officially declared a bird sanctuary in 1956, and later designated a national park in 1981. The park takes
its name from an ancient temple dedicated to Lord Shiva, located within its premises.

e Area: Covers approximately 29 square Kilometers
e Landscape: A rich mix of woodlands, wetlands, marshes, and grasslands
o Ecological Status:
o Recognized as a Ramsar Wetland Site (since 1981)
o Declared a UNESCO World Heritage Site in 1985
Strategic Location: A Migratory Marvel

Keoladeo is situated along the Central Asian Flyway, a critical migratory route for migratory waterfowl
and other bird species. Each year, from October to March, it becomes a temporary home for birds from as
far as Siberia, China, Turkmenistan, and Afghanistan.

o Hosts over 360 species of resident and migratory birds
o Notable migratory visitors include:
o Siberian crane (critically endangered)
o White spoonbills
o Gadwalls
o Pintails
o Asian open-billed storks
o Oriental ibises
o Common teals, shovellers, tufted ducks
Flora: Dry Deciduous Diversity

The park features a dry deciduous forest ecosystem, interspersed with wetland vegetation. Medium-sized
trees and shrubs dominate the forested areas.

e Common Trees:

o Kadam
o Jamun
o Babul
o Kandi
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These trees support nesting and roosting for various bird species, especially during the breeding season.
Fauna: Beyond the Birds

While it is a birdwatcher’s paradise, Keoladeo is also a thriving ecosystem for a wide range of mammals
and reptiles:

e Reptiles: Pythons, monitor lizards, various snake species, and now prominently, turtles
e Mammals:

o Sambars

o Chitals (spotted deer)

o Blackbucks

o Jackals

o Fishing cats

This diverse presence makes the park an excellent example of wetland and terrestrial ecosystem
integration.

Conservation Legacy and Ecotourism Potential:

Keoladeo stands as a model for wetland restoration and biodiversity conservation. Formerly a man-made
wetland created through the construction of Ajan Bund, the park is a remarkable example of how artificial
interventions can support natural ecosystems when managed sustainably.

e Ecotourism and bird photography are major attractions.
o Itsupportslocal livelihoods through guided tours, birdwatching, and conservation education.
Conclusion: A Dynamic Biodiversity Hotspot

From being a royal hunting ground to becoming a UNESCO World Heritage Site, Keoladeo National Park
has evolved into a beacon of conservation excellence. Its growing role in protecting not just birds but also
turtles and other species underscores its value as a multifaceted wildlife reserve. As climate change and
habitat loss threaten global biodiversity, Keoladeo remains a critical sanctuary offering hope, resilience,
and ecological inspiration.
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GS Paper 3 — Economy

. Bitcoin Soars Past $110K Amid Hype Over GENIUS Act: Crypto Gets a Regulatory Boost

Context: Bitcoin has crossed the $110,000 milestone for the first time in
its history, fueled by growing investor confidence following progress on a
landmark crypto regulation bill in the U.S. Senate — the GENIUS Act (Guiding
and Establishing National Innovation for US Stablecoins).

This bipartisan legislation, once contested by several lawmakers, has now
garnered cross-party support, sparking enthusiasm among crypto
advocates and institutional investors. The bill is viewed as a major step toward |
formalizing stablecoin regulation, and its progress has helped reinforce market optimism.

However, the bill hasn't escaped controversy, especially due to alleged conflicts of interest tied to former
President Donald Trump and Melania Trump, both of whom are active participants in crypto ventures,
including meme coin promotions.

What Is the GENIUS Act? A FrameworKk for Stablecoin Oversight

The GENIUS Act proposes a federal framework to regulate stablecoins, which are cryptocurrencies pegged
to stable assets like the U.S. dollar, and are widely used for digital payments and trading.

This act aims to ensure transparency, accountability, and financial integrity, while also opening the doors
for tech giants to issue their own stablecoins — a major policy shift in the digital finance landscape.

Key Provisions of the GENIUS Act:

e Mandatory Compliance: Issuers must follow anti-money laundering (AML) and counter-
terrorism rules under existing financial laws.

« 100% Reserve Backing: Stablecoins must be backed 1:1 by fiat currency or equivalent high-
quality liquid assets.

o Separation of Reserves: Issuers are required to keep reserve funds distinct from operational or
corporate funds.

e Transparency & Audit Mechanism: Periodic independent audits and public disclosure of
reserves will be mandatory.

These rules aim to reduce systemic risks and legitimize the role of stablecoins in the financial ecosystem.
Controversies and Criticisms Surrounding the Bill:

While the GENIUS Act has won praise for its effort to regulate a rapidly evolving sector, it has also drawn
sharp criticism from economists, lawmakers, and consumer rights advocates.

1. Insufficient Consumer Safeguards: Experts argue the bill does not ensure consumer protections
comparable to those offered by traditional financial systems like credit cards or banks. Concerns
persist over user recourse mechanisms in cases of fraud or technical failures.

2. Threat of Illicit Transactions: Stablecoins currently account for over 60% of illegal crypto-related
activity. Without more robust provisions, critics warn the GENIUS Act may unintentionally fuel
money laundering, tax evasion, and black-market trade.
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3. Political Conflict of Interest: Allegations have emerged about the Trump family’s crypto
involvement, including the promotion of meme coins, creating potential for personal financial
gain from regulatory changes. Critics suggest this raises questions of political ethics and favoritism.

4. Big Tech Entry and Market Risks: The bill permits Big Tech firms to enter the stablecoin space,
prompting fears of financial monopolies, data misuse, and privacy erosion. Analysts also warn
that the bill contains regulatory gaps, potentially allowing large corporations to bypass essential
financial checks.

Global Implications and Long-Term Outlook:

The GENIUS Act could mark a turning point in U.S. digital finance policy, potentially setting the tone for
other nations grappling with how to manage stablecoins and blockchain assets. The regulatory clarity it
offers could lead to:

e Increased institutional investment in crypto
e Greater integration of digital assets into the financial mainstream
o Stricter compliance expectations for global crypto firms

The bill also comes at a time when countries like Japan, Switzerland, and the EU are actively developing
their own centralized digital currency frameworks and stablecoin rules, making the U.S. move even more
consequential.

Conclusion: A Turning Point for Crypto Regulation

With the GENIUS Act advancing through Congress and Bitcoin hitting all-time highs, the U.S. appears to be
entering a new era of digital finance governance. While the bill promises to legitimize stablecoins and
boostinvestor confidence, it also raises critical ethical, financial, and regulatory questions that will shape
the crypto landscape for years to come.
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GS Paper 3 — Indian Economy

. India Overtakes Japan to Become the World’s 4th Largest Economy

Context: In a historic economic milestone, India has surpassed Japan to
become the world’s fourth-largest economy by nominal GDP, according
to a recent announcement by NITI Aayog CEO B.V.R. Subrahmanyam.
India’s nominal GDP now stands at $4.19 trillion, narrowly outpacing
Japan’s $4.18 trillion, as per the latest estimates. Growth and opportunities l

With this achievement, India is firmly on track to displace Germany and
claim the third spot by 2028, backed by consistent economic growth and proactive reforms.

India’s Economic Surge: Powered by Growth and Reform

e India’s economic momentum is among the strongest globally. According to the IMF's World
Economic Outlook, India is projected to grow at 6.2% in 2025 and 6.3% in 2026, maintaining its
position as the fastest-growing major economy.

e Injusta decade, India has doubled its GDP from $2.1 trillion in 2015 to over $4.19 trillion in 2025,
marking an unprecedented rise in global financial stature.

Path to Becoming the Third-Largest Economy:

e The IMF estimates that India will likely overtake Germany by 2028, when India’s GDP is projected
to reach $5.5 trillion. Meanwhile, Germany’s economy is expected to stagnate, with 0% growth in
2025 and only 0.9% in 2026, largely due to global trade tensions and internal economic challenges.

Key Drivers of India’s Economic Ascent:

1. Expanding Domestic Consumption: India’s growth is significantly supported by robust consumer
demand, particularly in rural areas. Rapid urbanization, coupled with rising incomes, is driving a
consumption-led boom. India’s urban population is projected to hit 600 million by 2030, creating a
vast consumer base.

2. Demographic Advantage: With a median age of 29, India enjoys a demographic dividend, offering a
young, productive workforce that could fuel long-term growth.

3. Infrastructure & Digital Evolution: Massive public investment in infrastructure, including
transportation, logistics, and digital connectivity, is transforming the economic landscape. Initiatives
like Digital Public Infrastructure (DPI), Gati Shakti, and PM-WANI have made India a leader in digital
governance and public service delivery.

4. Rise of Manufacturing & Services: India’s manufacturing sector has gained traction under schemes
like Make in India and the Production-Linked Incentive (PLI) program. Simultaneously, the IT and
financial services sectors continue to dominate, contributing heavily to GDP and exports.

5. Global Strategic Shifts: With the world embracing the “China Plus One” strategy, India is emerging as
a preferred alternative for global manufacturing. Major multinational corporations, such as Apple, are
now setting up production units in India, accelerating FDI inflows and boosting domestic capacity.

Download Our APPUCALON == == === == = = = = e e e e e e e e e e e e e e Page No

Freedom UPSC with Dhananjay Gautam I



https://www.youtube.com/@freedomupsc
https://www.youtube.com/@freedomupsc
https://www.youtube.com/@freedomupsc
https://play.google.com/store/apps/details?id=com.xfnnti.jmikou

an e e o | 26 May to-OF June
Weekily Current dffaira - freedom UPSE
] - U220

6. Reforms and Policy Initiatives: Reforms such as the Goods and Services Tax (GST), Insolvency and
Bankruptcy Code (IBC), and corporate tax reductions have significantly enhanced ease of doing
business.

Programs like Atmanirbhar Bharat, National Infrastructure Pipeline (NIP), and PM Gati Shakti have

spurred capital formation and improved productivity.
Additional Insight: Real GDP vs Nominal GDP:

e Nominal GDP reflects the current market value of all goods and services without adjusting for
inflation.

o Real GDP, on the other hand, adjusts for inflation, offering a clearer picture of actual growth in
production.

India’s current ranking is based on nominal GDP, which is useful for comparing global economic
influence.

Challenges on the Road Ahead:

1. Geopolitical Tensions: Global conflicts, trade disruptions, and supply chain bottlenecks pose risks to
India’s open and export-oriented economy.

2. Inflation Concerns: While headline inflation has declined, services inflation remains stubborn, and
volatile commodity prices—especially food and fuel—continue to pressure household budgets.

3. Employment and Skill Gaps: The rise of automation, Al, and digital technologies demands
continuous upskilling of India’s workforce to stay relevant in a changing labor market.

4. Exportand Trade Deficit Pressures: India’s current account deficit has narrowed to 1% of GDP, but
weak global demand has impacted export growth. There’s an urgent need to diversify trade
partnerships.

5. Infrastructure Investment Needs: Though India’s Capex-to-GDP ratio has risen to 3.3%, sustained
investment is essential to build modern logistics, power grids, and rural connectivity.

Way Forward: Strategies for Sustained Growth:

o Expand Global Trade Footprints: Strengthen trade relationships with Southeast Asia, Africa, and
Latin America to reduce dependency on traditional markets.

e Boost Domestic Manufacturing: Scale initiatives like Make in India to reduce import dependency
and build resilient supply chains.

« Embrace Green and Digital Transformation: Invest in clean energy, digital tools, and Al-led
innovation to foster inclusive and sustainable development.

o Foster Inclusive Growth: Create policies that ensure financial inclusion, rural development, and
gender equity to make growth more broad-based.

Conclusion: India’s Moment on the Global Stage

India’s rise to become the fourth-largest global economy marks a pivotal moment in its journey toward
economic superpower status. With strategic reforms, youthful energy, and digital leadership, the nation is
well-positioned to shape the future of the global economy.
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GS Paper 1 — Geography

How India’s Coastline Grew Without Adding Any Land

Context: In a surprising update, the Ministry of Home Affairs in ‘ﬂl’} =
its 2023-24 report has revised India’s total coastline length to

11,098.8 km, a major jump from the earlier figure of 7,516.6 km. i/g

But this increase has nothing to do with territorial expansion or Recalculated Coastline of India
land reclamation. Instead, the jump highlights an intriguing \ i}
mathematical phenomenon known as the “coastline paradox.” G\ /\

,-II
NME

Understanding the Coastline Paradox:

The coastline paradox reveals that the length of a coastline depends on how precisely it's measured.
The finer the scale (or smaller the measuring unit), the longer the coastline appears.

e Euclidean Geometry, used in traditional mapping, assumes smooth lines and curves, making
coastlines appear shorter.

o But in reality, coastlines are jagged, irregular, and fractal-like. They have self-similar patterns
that repeat at various scales—a concept rooted in Fractal Geometry, introduced by Benoit
Mandelbrot.

e In theory, if one were to measure the coastline down to the size of a water molecule, the length
could approach infinity. That's the paradox.

This revision, therefore, reflects mathematical accuracy, not physical expansion.
New-Age Mapping: Precision Meets Technology:

The extended coastline is the result of cutting-edge mapping technologies and a more refined
methodology, spearheaded by agencies like the National Hydrographic Office (NHO) and the Survey of
India.

What’s New in the Measurement Process?
o Finer Scale: Mapping at a 1:250,000 resolution using Electronic Navigation Charts.
e Advanced Tech: Utilized GIS, satellite altimetry, LIDAR-GPS, and drone-based imaging.

o Highwater Line Reference: Based on 2011 tide data, giving a more accurate representation of the
coast.

o River Mouth Closure: Rivers and creeks were “closed” at a fixed inland point to prevent artificial
inflation.

o Islands Counted: Even tidal islands exposed during low tide were added to the total.

e Scheduled Updates: From 2024-25 onward, this data will be revised every 10 years, ensuring
continuous accuracy.

Why This Matters: Implications of a Longer Coastline

1. Strengthened Disaster Resilience: India’s eastern coast is frequently hit by cyclones and tsunamis—
think Cyclone Fani or Yaas.
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More accurate coastal maps improve:
o Early warning systems
o Evacuation planning
o Coastal Regulation Zone (CRZ) demarcations
This helps build climate-resilient infrastructure in vulnerable areas.
2. Boosting the Blue Economy:
Alonger coastline enhances the scope of India’s Exclusive Economic Zone (EEZ), opening doors to:
o Offshore energy (wind, oil, gas)
e Marine fisheries and aquaculture
e Bioprospecting
e Deep-sea mining
This supports major initiatives like Sagarmala, Bharatmala, and port-led industrial corridors.
3. Better Urban Planning and Coastal Governance: Updated coastline data feeds into:
e Urban zoning laws
o Port planning and dredging
o Shoreline management programs

Coastal states like Tamil Nadu, Odisha, Gujarat, and Kerala can now make more informed
investment and infrastructure decisions.

Key Challenges and the Road Ahead:
1. Constantly Changing Coastlines:
Coastlines are dynamic systems, shaped by:
« Tidal action
e Sediment transport
e Erosion and deposition
e Sea-level rise
This makes periodic revisions essential to maintain up-to-date coastal maps.
2. Need for Cross-Agency Collaboration:
Effective coastal management requires seamless coordination among multiple agencies:
e National Hydrographic Office
e Survey of India
e Ministry of Earth Sciences

e Ministry of Environment, Forest and Climate Change
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3. Investing in Technology: Continued upgrades in mapping technologies—such as hyperspectral
imaging, Al-powered data analytics, and real-time satellite monitoring—are crucial.
4. Capacity Building: There’s an urgent need to train and upskill professionals in:

o Coastal engineering
o Environmental science
e Geospatial technologies
to manage and secure India’s long and vital coastline.
Interesting Fact: India’s Maritime Legacy

India has a rich maritime history dating back to Indus Valley ports like Lothal. Today, with 13 major ports
and 200+ minor ports, India’s coast plays a pivotal role in trade, culture, and connectivity.

Conclusion: Precision Unlocks Potential

The revision of India’s coastline from 7,516.6 km to 11,098.8 km is more than a number—it’s a reflection
of scientific accuracy, technological progress, and better governance. By embracing the mathematics
behind nature, India is better prepared to manage disasters, grow its blue economy, and plan smarter
cities—all while preserving its precious coastal ecosystems.
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GS Paper 2 — International Relation

. India-Maldives Hold 2nd High-Level Core Group Meeting

Context: In a key diplomatic engagement, the Foreign Minister of Maldives
arrived in New Delhi to participate in the 2nd High-Level Core Group (HLCG)
Meeting. The discussions aim to review the progress made under the India-
Maldives Vision Document for a Comprehensive Economic and Maritime
Security Partnership, jointly adopted by Prime Minister Narendra Modi and
the President of Maldives last year.

Core Areas of Cooperation: Vision for a Shared Future

The meeting reflects a shared ambition to strengthen bilateral ties with a people-first and future-ready
approach. The partnership spans across multiple domains:

1. Bilateral Commitment and Financial Support: India has reaffirmed its regional priority under the
‘Neighbourhood First’ policy and Vision SAGAR (Security and Growth for All in the Region). In a show
of economic solidarity:

o India provided emergency financial aid through:
o Rollover of $100 million in Treasury Bills
o Currency swap worth $400 million
o 30 billion in budgetary support

This support underlines India’s role as a reliable development partner for Maldives in times of financial
stress.

2. A Framework for Comprehensive Economic & Maritime Security Partnership:
The newly structured framework envisions:

e A strategic, stabilizing force in the Indian Ocean Region

e A focus on mutual prosperity, security, and resilience

e A people-centric approach to ensure long-term development

3. Development and Infrastructure Cooperation: India has stepped up its commitment to nation-
building projects in Maldives, including:

e Ports, roads, airports, hospitals, housing, and schools

e Major initiatives like the Greater Male Connectivity Project (GMCP), worth USD 530 million, will
connect Male to Thilafushi, Villingili, and Gulhifalhu, and act as a major catalyst for Maldivian
economic development.

4. Trade and Economic Partnership:
Efforts are underway to explore:
o A potential Bilateral Free Trade Agreement (FTA)
e Local currency trade settlement to reduce dollar reliance
o Encouragement of private investments and improved ease of doing business
e Support for economic diversification, particularly in:

o Blue economy
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o Fisheries
o Ocean-based research and innovation
5. Digital Public Infrastructure (DPI):
India is sharing its expertise in digital transformation, including:
o Expansion of UPI, RuPay, and Digital ID systems
e Support for fintech ecosystems and digital governance tools
e Collaboration in implementing platforms like Gati Shakti
6. Clean Energy and Environment: Both countries are aligning on sustainability through:
o Renewable energy projects, especially solar power
o Participation in India’s One Sun One World One Grid initiative
e Jointresearch, training, and investment in energy efficiency
7. Healthcare and Pharmaceuticals: India continues to be a key healthcare partner for the Maldives:
o Access to affordable Indian healthcare services
o Exportand availability of generic medicines through Jan Aushadhi Kendras
o Recognition of Indian Pharmacopoeia, improving drug regulation standards
8. Maritime and Regional Security Cooperation:
Both sides agreed to bolster:
o Maritime domain awareness
e Coordination through the Colombo Security Conclave (CSC)
o Cooperation in multilateral fora to uphold regional peace and stability

India remains Maldives’ primary security partner, but with an approach that respects Maldivian
sovereignty and preferences.

Institutional Mechanism for Implementation:
To ensure effective execution of all agreements and frameworks:
o A High-Level Core Group (HLCG) has been established
e The group includes senior officials from both nations and will monitor progress across all sectors
Significance of the India-Maldives Relationship:
Regional Importance:

e Maldives is strategically located in the heart of the Indian Ocean, making it vital to India’s maritime
security and trade routes.

Economic Leadership:

e In 2023, India emerged as Maldives’ largest trading partner.

e Indiaisatop investor and source of tourism, contributing to over 11.8% of tourist arrivals in 2023.
Defense Cooperation:

e India has been Maldives’ defense partner since 1988, providing:

o Training for over 70% of Maldivian defence personnel
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o Support under the 2016 Defence Action Plan
Connectivity Boost:

o The Open Skies Agreement (2022) has enhanced air links, facilitating trade, tourism, and people-
to-people ties.

The Road Ahead: Towards MAHASAGAR Vision

Maldives remains a core maritime neighbour under India’s strategic MAHASAGAR vision — Mutual and
Holistic Advancement for Security and Growth Across Regions.

Moving forward, the emphasis will be on:
o Balancing strategic autonomy with shared interests
e Deepening cooperation in climate resilience, tech innovation, and blue economy
e Ensuring maritime safety, economic growth, and regional stability

Conclusion: A Relationship Anchored in Trust and Shared Goals

The 2nd HLCG Meeting has further strengthened the India-Maldives partnership, laying the groundwork
for mutually beneficial cooperation across sectors. As the Indian Ocean becomes increasingly
geopolitically significant, this dynamic and evolving relationship stands as a model of regional
diplomacy, resilience, and responsible leadership.
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GS Paper 3 — Environment and Ecology

. 0il Spill Crisis off Kerala Coast: A Wake-Up Call for Marine Protection

Context: A significant environmental emergency has unfolded off the
Kerala coast following the sinking of the Liberian-flagged cargo vessel MSC
ELSA 3, approximately 14 nautical miles from the shoreline. The ship's
descent has triggered a major oil spill, threatening marine biodiversity and
coastal livelihoods.

— =

"KERALA OIL SPILL
The Indian Coast Guard has swiftly mobilized resources, including the ICGS § E(WI' |SS"ES wnm"“G
Saksham and Dornier surveillance aircraft, to contain and manage the

spill.

Understanding Oil Spills: A Hidden Menace

An oil spill occurs when liquid petroleum hydrocarbons leak into the marine ecosystem, either due to
shipping accidents, pipeline failures, offshore drilling mishaps, or refinery leaks.

These spills involve various harmful substances:
e Crude oil
e Refined fuels like diesel and petrol
e Heavy bunker oil used by large ships
e OQily residues or waste
Environmental and Economic Consequences:
Oil spills are catastrophic in their impact, not only to marine life but also to human communities:
Damage to Marine Life:

o Oil coats the gills of fish, feathers of birds, and fur of mammals, impairing their mobility and
survival.

e Itdisrupts breeding and feeding patterns, leading to population decline.
Destruction of Coastal Habitats:
o Mangroves, beaches, and coral reefs absorb the oil, leading to long-term degradation.
e Sensitive ecosystems may take decades to recover.
Impact on Fisheries and Aquaculture:
o Contaminated waters cause a collapse in fish stocks.
o Damages fishing equipment and threatens livelihoods of coastal communities.
Hit to Tourism:

e Oil-laden shores deter visitors, leading to a steep decline in coastal tourism, a major income source
for Kerala.

Health Hazards:
e Polycyclic Aromatic Hydrocarbons (PAHs) and other toxic compounds in oil can cause:
o Respiratory issues
o SKin irritation

o Neurological effects
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o Long-term cancer risk through seafood consumption
Notable Qil Spills: Global and Indian Examples
International Incidents:
o Deepwater Horizon (2010, Gulf of Mexico): Largest marine spill in history.
o MV Wakashio (2020, Mauritius): Caused ecological destruction near a marine park.
o Venezuela (2020): El Palito refinery leak.
e Norilsk, Russia (2020): Diesel fuel spill in the Arctic.
Major Indian Spills:
e Chennai (2017): Two ships collided, causing a massive spill near Kamarajar Port.
o Mumbai (2010): 800 tonnes of oil spilled after ship collision.
e ONGC Uran (2013): Leak into the Arabian Sea.
o Sundarbans (2014): Sela River spill in Bangladesh threatened India’s mangrove biodiversity.
Global Response: International Frameworks

MARPOL (1973): The International Convention for the Prevention of Pollution from Ships mandates
stringent standards for maritime pollution control.

India is a signatory and adheres to its protocols.
Oil Pollution Preparedness and Response Convention (1990):

e Promotes global cooperation, information exchange, and emergency preparedness among
nations to tackle major spills effectively.

India’s Strategy: National Preparedness and Legal Measures
National Oil Spill Disaster Contingency Plan (NOS-DCP):
o Enforced by the Indian Coast Guard
e Originally framed in 1996, revised in 2015
e Key Goals:
o Quick incident reporting
o Rapid containment and recovery
o Public health and marine ecosystem protection
o Integration of technology and science
Merchant Shipping Act, 1958:

e Grants the central government authority to take action against vessels that violate maritime safety
norms.

e Enables penal action against shipowners responsible for spills.
Control and Clean-Up Technologies:
Bioremediation:
e Use of oil-degrading microorganisms to naturally break down pollutants.

o TERI's “Oil Zapper” is a pioneering microbial solution developed in India.
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Oil Booms:
o Floating barriers that contain and prevent the spread of oil slicks on water surfaces.
Dispersants:

e Chemicals sprayed via aircraft or boats that break oil into small droplets, enhancing natural
degradation.

In Situ Burning:
e Controlled burning of thick oil layers at sea to minimize residue.
Skimming:
e Mechanical method using specialized vessels and equipment to remove oil from the water surface.
Additional Insights: Kerala’s Marine Ecosystem at Risk
Kerala’s coast is rich in:
e Mangrove forests
e Coral patches near Lakshadweep
o Commercial fish species (sardines, mackerel, prawns)

A spill here threatens not just the local ecosystem, but national fish exports, and the livelihoods of
thousands of artisanal fishers.

Conclusion: Time for Proactive Marine Governance

The oil spill near Kerala is a reminder of the fragility of our coasts and the need for proactive
environmental safeguards.

India must:
e Investin satellite surveillance, Al-based prediction models, and cross-border alert systems
e Conduct mock drills, capacity-building, and community awareness programs
e Push for greener maritime practices, including cleaner fuels and double-hulled tankers

As climate change intensifies and shipping traffic increases, protecting our coastal and marine heritage is
no longer optional — it is imperative.
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GS Paper 3 — Science & Technology

. Tianwen-2: China’s Bold Leap Toward Asteroid Exploration and Beyond

Context: China is set to embark on its next grand interplanetary venture with
the imminent launch of the Tianwen-2 mission, a pioneering journey to a
near-Earth asteroid and a distant comet in the asteroid belt. This ambitious
dual-objective mission will significantly enhance China’s capabilities in
asteroid sampling and deep space research.

Mission Overview: Tianwen-2 at a Glance
o Launch Vehicle: Long March 3B

o Launch Site: Xichang Satellite Launch Centre, Sichuan Province, China
e Space Agency: China National Space Administration (CNSA)
o Primary Objective:
o Survey and collect samples from asteroid 469219 Kamo‘oalewa
o Extended goal: Fly onwards to study comet 311P/PANSTARRS in the asteroid belt
Target Asteroid: Kamo‘oalewa — Earth’s Mysterious Companion

Discovered in 2016 by the Pan-STARRS 1 telescope in Hawaii, Kamo‘oalewa is a quasi-satellite of Earth
— arare class of celestial objects that orbit the Sun but stay gravitationally influenced by Earth.

Key Characteristics:
e Appears to circle Earth, though it’s actually orbiting the Sun
e Hasbeen in its current orbit for approximately 100 years
e Predicted to stay in a quasi-stable orbit for the next 300 years
e Offers a unique opportunity to study a primitive remnant of early solar system material

Such quasi-satellites could one day serve as staging points for future lunar or Martian missions, given
their relative proximity and accessibility.

Sampling Mechanism: Advanced Technology in Action

Tianwen-2 will employ the “touch-and-go” technique for sample collection — a method successfully
demonstrated by:

e NASA’s OSIRIS-REXx (asteroid Bennu)
o Japan’s Hayabusa2 (asteroid Ryugu)
Key Sampling Features:

e The spacecraft will briefly hover over the asteroid, firing a projectile or gas burst to dislodge
surface material, which is then collected.

e A secondary sampling method — known as the “anchor-and-attach” technique — may also be
deployed. This involves four robotic arms that can drill and extract subsurface material, allowing
scientists to access more pristine samples.

Expanding Horizons: A Journey Beyond Kamo‘oalewa
Following the primary asteroid mission, Tianwen-2 will journey to comet 311P/PANSTARRS, a celestial
object located in the asteroid belt. This phase aims to:

e Study cometary activity
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e Observe dust ejection mechanisms

e Analyze the composition of volatile-rich bodies, enhancing our understanding of solar system
evolution

About the Tianwen Program: China's Space Aspirations Soar

The Tianwen missions — named after “Heavenly Questions”, a classic poem by Qu Yuan — symbolize
China’s deepening engagement with space exploration and scientific discovery.

Key Missions:

o Tianwen-1 (2020):
o China’s first Mars mission
o Deployed an orbiter, lander, and the Zhurong rover
o Marked China as only the second country to operate a rover on Mars
o Zhurong operated successfully until 2022

o Tianwen-3 (planned for 2028):
o Aims to retrieve samples from Mars

o Will position China alongside NASA and ESA in the elite club of interplanetary sample-return
missions

Why Tianwen-2 Matters: A Scientific and Strategic Leap

e Scientific Discovery: Provides vital clues to early solar system formation, asteroid composition,
and the origin of water and organics on Earth.

e Technological Advancement: Demonstrates China’s ability to execute complex, long-duration
interplanetary missions.

o Strategic Capability: Reinforces China’s position in the global space race, expanding its role in
planetary defense, resource prospecting, and space diplomacy.

o Potential for Future Mining: Missions like Tianwen-2 lay the groundwork for asteroid mining —
tapping resources like platinum, nickel, and water ice that could fuel future space colonies.

Looking Ahead: A New Era in Asteroid Research

As nations look to the stars, asteroids and comets have become the next frontier for scientific
breakthroughs and space-based industries. With Tianwen-2, China signals its determination to be a leading
player in the cosmos, not just by reaching celestial bodies, but by bringing their secrets back to Earth.
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GS Paper 2 — Governance, Constitution, Polity, Social Justice

. Professor Ali Khan Mahmudabad and the Operation Sindoor Controversy

Context: In a case that has reignited the national debate on free speech and ™= 7
dissent, the Supreme Court of India has granted interim bail to Ashoka
University professor Ali Khan Mahmudabad, who was recently arrested in
Haryana for controversial social media remarks linked to Operation |
Sindoor — India’s military operation targeting terrorist hubs in Pakistan and
Pakistan-occupied Kashmir (PoK). gV

Though the Court provided temporary relief, it refused to stay the ongoing
investigation, underlining the legal complexity and public sensitivity of the matter.

Criminal Allegations: A Web of Severe Charges

Professor Mahmudabad is facing multiple criminal charges under the newly introduced Bharatiya Nyaya
Sanhita (BNS), 2023, through two separate FIRs.

Charges in the First FIR:

e Section 152: Punishes acts endangering national sovereignty and integrity (Replaces the old
sedition law — maximum penalty: 7 years imprisonment).

e Section 196(1)(b): Targets activities likely to disrupt communal harmony.
e Section 197(1)(c): Deals with comments prejudicial to national integration.
e Section 299: Criminalises deliberate insults to religious beliefs.

Charges in the Second FIR:
e Section 79: Pertains to remarks insulting the modesty of a woman.
o Section 353: Relates to statements inciting public mischief.

Key Concern: Section 152 remains the gravest charge, carrying a potential 7-year prison sentence, while
other sections are punishable with up to 3 years of imprisonment.

Supreme Court’s Observations and Conditions for Bail

Professor Mahmudabad’s legal counsel argued that his posts were patriotic in nature and lacked criminal
intent. However, the Supreme Court Bench, led by Justice Surya Kant, delivered a nuanced ruling.

Court’s Remarks:
e Some phrases used by the professor had “dual meanings”, prompting the court to question his intent.

e The Bench criticized the timing and language of the posts, suggesting they may have sought "cheap
popularity” during a national crisis.

Conditions for Interim Bail:
o Surrender of Passport: To prevent travel during the investigation.
e Non-Interference: Professor must avoid discussing or commenting on the controversial posts.
e Restricted Expression: No public comments on Operation Sindoor or the Pahalgam terror attack.
o Full Cooperation: He must assist the investigation as directed.

e No New FIRs: The Court prohibited the registration of additional FIRs regarding the same posts.
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e Formation of SIT: A three-member Special Investigation Team (SIT), composed of senior IPS
officers from outside Haryana and Delhi, will assess the intent and impact of the professor’s
statements.

Is 'Unpatriotic' Speech Still Protected Under the Constitution?

India’s Constitution under Article 19(1)(a) guarantees the right to freedom of speech and expression.
However, this right is subject to reasonable restrictions listed under Article 19(2).

Permissible Restrictions Include:
e Sovereignty and integrity of India
e Security of the state
e Public order
o Decency or morality
e Contempt of court
e Defamation
o Incitement to an offence
o Friendly relations with foreign states

Importantly, courts have repeatedly ruled that any restriction must be narrowly defined and cannot be
based on subjective interpretations of ‘patriotism’ or public sentiment.

Judicial Precedents Supporting Freedom of Expression:

Several landmark judgments have reaffirmed that even unpopular or offensive speech is protected under
the Constitution:

Shreya Singhal v. Union of India (2015):
e Section 66A of the IT Act was struck down.
e The Court ruled that “disturbing” or “annoying” speech cannot be criminalised.
e Affirmed that freedom of speech includes the right to express unpopular views.
Kaushal Kishore v. State of Uttar Pradesh (2023):
e A Constitution Bench ruled that Article 19(2) is exhaustive and cannot be expanded.
o C(riticised the use of subjective morality to curb constitutional rights.
Concerns Over Judicial Consistency and Bias:

In a separate ruling earlier this year involving MP Imran Pratapgarhi, the Supreme Court clarified that
free speech must be evaluated from the standpoint of a strong-minded and reasonable person, not an
oversensitive or insecure audience.

However, critics have noted an increasingly inconsistent judicial approach to free speech:
e Some judges appear influenced by popular sentiment, especially during national security crises.

e There are concerns over deviation from past precedents, resulting in legal uncertainty and
chilling effects on academic and journalistic freedom.

Why This Case Matters: The Larger Constitutional Debate

The case of Professor Mahmudabad goes beyond a single individual. It forces India to confront urgent
constitutional questions:
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e Can academic dissent or anti-establishment opinions be criminalised?

e Does social media expression, however controversial, deserve the same constitutional protection
as print or broadcast speech?

o Isthe state using new laws like the BNS to silence critical voices in the name of national security?

As India navigates the digital age, cases like this will shape the boundaries of free expression, the
responsibility of institutions, and the resilience of democratic values.

Did You Know?

e Quasi-satellites, like Kamo‘oalewa, featured in China’s Tianwen-2 mission, are also challenging legal

and scientific definitions — including questions about space resource ownership and
international jurisdiction, reflecting a similar trend of global debates about authority, rights, and
exploration.
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GS Paper 2 — Governance, Constitution, Polity, Social Justice

Why the Supreme Court Must Move Beyond a Chief Justice-Centric Model

Context: In a powerful statement echoing growing concerns within India’s

legal fraternity, former Supreme Court judge, Justice A.S. Oka, has called ( \
for a transformation in the Supreme Court’s power structure, urging a "_:
shift away from the current Chief Justice-dominated framework to a more 1 :
institutional and democratic model. His remarks have rekindled an & 7
essential debate on judicial accountability, decentralisation, and

transparency at the apex level of the Indian judiciary.

Understanding the CJI's Overarching Control:

At present, the Chief Justice of India (CJI) wields enormous power, both in judicial and administrative
affairs. While the office is meant to function with the principle of being “first among equals,” in reality, it
holds near-exclusive control over vital court functions.

1. Master of the Roster Doctrine: As reaffirmed in the landmark case Shanti Bhushan v. Supreme Court
of India (2018), the CJI unilaterally decides:

o Which bench hears which case
o Which judges are assigned to benches
e When a case is scheduled for hearing
This leaves little scope for collaborative decision-making or institutional checks.

2. Constitution Bench Formation: While the Constitution mandates a minimum of five judges for such
benches, it is still the CJI alone who decides:

¢« When these benches are constituted
o Which judges preside over or participate in them
3. Administrative Command:

The decision in State of Rajasthan v. Prakash Chand (1998) outlined the CJI's administrative supremacy.
It includes:

o Control over the registry

o Work allocation across judges

o Implementation of policy decisions without mandatory consultation
The Need to Strengthen the Judiciary’s Foundations:

e Justice Oka rightly highlighted the often-overlooked role of the district judiciary, which he referred
to as the "backbone" of India's justice delivery system. These courts handle over 80% of India’s
pending cases, yet lack autonomy, infrastructure, and timely support from higher judiciary.

Systemic Issues with the Current Structure:
The over centralization of authority has led to significant systemic challenges:
Lack of Transparency:

e Evenseniorjudges are often unaware of how cases are allocated, or why certain cases are delayed,
raising concerns about fairness and internal clarity.

Delays in Critical Hearings:
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Cases of national and constitutional importance, such as those involving electoral bonds, Article 370,
and CAA, have faced unexplained delays, often attributed to the C]I's discretionary power in listing matters.

Weakening of Collegiality:

e A structure that overly empowers one individual can erode the principle of judicial equality and
discourage collective responsibility within the Court.

Steps Towards Transparency: Progress and Gaps
e While there have been notable reforms, they remain partial and insufficient.
Public Roster System (2018):

e Introduced to provide transparency on which judges handle what kind of cases, but exceptions
and loopholes remain.

CJI's Office Under RTI (2019):

¢ In Subhash Chandra Agarwal v. Supreme Court, the Court held that the CJI's office falls under the
RTI Act, making it a pivotal moment for judicial transparency.

Publication of Judicial Appointments:

e The Supreme Court now uploads reasons for judicial appointments, helping to demystify the
collegium system for the public.

e Still, many key decisions—especially those related to bench composition and urgent listings—
remain opaque and vulnerable to misuse.

What Reforms Are Truly Needed?
e To modernise the judiciary and align it with democratic ideals, systemic changes are required:
Committee-Based Decision-Making:
Instead of individual discretion, internal committees should handle:
e Bench compositions
o Case listings
e Administrative planning
This would reduce bias and encourage collective responsibility.
Transparent, Automated Listing Mechanism:

e An algorithm-based system—with minimal human intervention—could ensure neutrality and
consistency in listing cases.

Shared Authority in Constitution Bench Creation:

e The timing and composition of Constitution Benches should be determined by a panel of senior
judges, not solely the C]JI. This would foster collegiality and reduce arbitrary delays.

Concluding Thoughts: Time for a Structural Evolution

The Supreme Court of India, as the guardian of constitutional values, must embody not just
independence but also institutional fairness, inclusiveness, and resilience. Moving away from a CJI-
centric approach will not dilute the institution’s strength; instead, it will deepen its legitimacy, distribute
responsibility, and fortify public trust. As India’s judiciary enters an era of digital transformation and
increasing public scrutiny, the need to democratise internal court functioning is not just desirable—it is
urgently essential.
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GS Paper 3 — Economy

Context: India’s microfinance sector has been hit hard in FY2025,
with loan delinquencies skyrocketing by 163% to reach 43,075
crore, signaling deep-rooted stress in a segment that supports
millions of low-income borrowers. This alarming trend reflects
growing financial vulnerabilities among India's bottom-of-the-
pyramid borrowers and challenges in credit discipline.

What Is Microfinance?

Microfinance provides financial services—including microloans, savings, insurance, and remittances—
to low-income households traditionally excluded from formal banking. In India, these services are
primarily offered by NBFC-MFIs, Small Finance Banks (SFBs), and mainstream banks.

As per the Reserve Bank of India (RBI), a microfinance loan is a collateral-free loan extended to a
household with an annual income of up to 3,00,000.

Current Trends Reshaping the Microfinance Landscape:

e The gross loan portfolio of the microfinance industry contracted by 13.9%, falling from 4.42 lakh
crore in March 2024 to 3.81 lakh crore in March 2025.

e Anotable shift from small-ticket to large-ticket loans was observed. Loans above 1 lakh increased
by 38.5%, while those under 30,000 declined by 35.9%.

e The number of active microfinance loans dropped from 16.1 crore to 14 crore, indicating both a
decline in borrower base and possible lender caution.

e The proportion of borrowers linked to five or more lenders has nearly halved—from 9.7% to
4.9%, hinting at a tightening of credit norms.

Why Are Loan Defaults Rising?
The sharp increase in defaults is a result of multiple converging factors:

e Overleveraging: Many borrowers have taken loans from multiple institutions, leading to
unsustainable debt burdens, especially in rural areas.

e« Weak Credit Appraisal Systems: Under pressure to meet targets, some smaller MFIs and banks
have compromised on due diligence.

e Economic Instability: Post-pandemic income disruption, rising inflation, and rural distress have
dented borrowers’ ability to repay.

o Collection Inefficiencies: Field operations and recovery mechanisms were weakened post-COVID,
with digital-only engagement proving inadequate.
o Improper Loan Utilisation: A significant portion of loans is being diverted towards consumption

or social expenses such as weddings and festivals, instead of income-generating activities.

Government Initiatives to Support Microfinance:
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India has launched several initiatives to bolster the microfinance ecosystem:

e Pradhan Mantri MUDRA Yojana (PMMY): Initiated in 2015, it offers loans of up to 10 lakh to non-
corporate small businesses, without collateral, via MFIs and banks, backed by MUDRA Ltd.

o Udyam Assist Platform (UAP): Helps informal micro-entrepreneurs register as MSMEs and access
benefits like priority sector lending, subsidies, and credit guarantees.

e Credit Information Mandate: RBI has made it mandatory for lenders to report borrower data to
credit bureaus like CIBIL and CRIF High Mark, facilitating informed credit decisions.

e 2022 RBI Regulatory Framework: Aims to ensure uniform regulations across all types of lenders,
enhancing borrower protection and promoting responsible lending practices.

The Road Ahead: Strengthening India’s Microfinance Backbone
To safeguard the future of the microfinance sector, a multi-pronged approach is essential:

o Enhanced Credit Assessment: Adoption of robust tools and algorithms to identify creditworthy
borrowers and reduce over-indebtedness.

« Empowering Credit Bureaus: Wider integration and real-time data usage from agencies like CRIF
High Mark to flag early warning signs.

o Stronger Regulatory Oversight: RBI and state governments must tighten monitoring and ensure
ethical collection practices.

e Financial Literacy and Inclusion: A push toward educating borrowers about their rights,
obligations, and financial planning can reduce misuse of loans.

e Support for Livelihood-Linked Lending: Encouraging loans for productive assets—like dairy,
tailoring, or agri-processing—can improve repayment capacity.

Did You Know?

e Globally, Bangladesh's Grameen Bank, founded by Nobel Laureate Muhammad Yunus, pioneered
microfinance. Its model of group lending with social collateral inspired India's early MFIs.

e India’s microfinance penetration is highest in states like Bihar, West Bengal, and Tamil Nadu, which
also show high default risks.

Conclusion:

The rise in delinquencies is a wake-up call for the entire ecosystem—from policymakers to lenders. The
solution lies not just in tighter regulation but in empowering borrowers, ensuring responsible lending,
and building resilient rural economies. As microfinance serves the country’s most vulnerable, preserving
its integrity is critical for inclusive growth.
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GS Paper 3 — Science & Technology

. Unlocking Pea Genetics: How Mendel’s Legacy is Powering Modern Sustainable Agriculture

Context: A global team of scientists has made significant

. - - - e Seed ) 4 Flower \ e Pod \J C stem )
progress in decoding the genetic blueprint of pea plants, - g o " o
shedding new light on the classic traits studied by Gregor Mendel, ® | co G e v &F ¥
the pioneer of genetics. This international collaboration, | ™ white Ful | vellew f‘ e
involving the John Innes Centre (UK), Chinese Academy of . | ¢ @ ol | o
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and China, has successfully mapped over 70 agronomic traits to
specific regions in the pea genome.

Revisiting Mendel Through Modern Genomics:

More than 150 years ago, Mendel conducted experiments on pea plants, observing how traits like seed
shape, flower color, and plant height were inherited. Now, through advanced genomic sequencing,
scientists have connected these observable traits to specific genetic markers, enabling faster and more
accurate plant breeding strategies.

This research, published in the journal Nature, not only honors Mendel’s legacy but also deepens our
understanding of the genetic diversity within pea plants—diversity that was largely hidden until now.

Why This Study Matters Today:

o Peas and legumes are vital to sustainable agriculture as they naturally fix atmospheric nitrogen,
reducing the need for chemical fertilizers.

e With rising demand for plant-based protein, improving legume crops like peas is essential to
support food security and environmental sustainability.

e The study enhances predictive breeding methods by integrating Al technologies that can analyze
genomic data and forecast ideal gene combinations for traits like high yield, disease resistance,
and climate adaptability.

Did you know? Peas were one of the first crops to be genetically analyzed in agriculture, and they continue
to lead innovation in legume breeding programs around the world.

Mendel’s Experiments: The Foundation of Modern Genetics

Gregor Mendel, often called the Father of Genetics, laid down the principles of heredity based on
meticulous experiments with pea plants in the 19th century. He selected peas because they grow quickly,
show clear trait variations, and allow controlled cross- or self-pollination.

Mendel studied seven specific traits:
e Seed shape (round or wrinkled)
e Seed color (green or yellow)
o Pod shape (constricted or inflated)

e Pod color (green or yellow)
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o Flower color (purple or white)

o Plant height (tall or dwarf)

o Flower position (axial or terminal)
By cross-breeding thousands of plants, Mendel formulated three fundamental laws:
Mendel’s Laws of Inheritance - Simplified:

1. Law of Segregation : Every organism carries two alleles for each trait, but only one allele is passed
on to offspring during gamete formation. This explains how traits remain discrete and don’t blend.

2. Law ofIndependent Assortment: Genes for different traits are inherited independently, meaning
the inheritance of one trait (like seed color) doesn’t affect another (like pod shape)—as long as the
genes are on different chromosomes.

3. LawofDominance: When two different alleles are present, the dominant allele masks the recessive
allele. For example, in a hybrid plant with tall (T) and dwarf (t) genes (Tt), the plant appears tall.

Fun Fact: Mendel’s research, though conducted in the mid-1800s, was largely ignored until rediscovered
in 1900 by three independent scientists—Hugo de Vries, Carl Correns, and Erich von Tschermak—who
confirmed his findings.

From Monastery to Modern Labs: The Legacy Continues

e What began in a quiet monastery garden in Austria has today become the cornerstone of genetic
science. Mendel’s insights not only revolutionized biology but now fuel innovations in agriculture,
biotechnology, and personalized medicine.

With this latest advancement in pea genetics, researchers are poised to make crop improvement faster,
more sustainable, and more efficient—just as Mendel might have envisioned if he had access to today’s
technology.

Conclusion: A Legacy Reinvented for the Future

Gregor Mendel’s pioneering spirit lives on, not just in classrooms and textbooks, but in the DNA of the
crops we grow. This new genomic research bridges the gap between classical genetics and cutting-edge
technology, ensuring that the lessons of the past continue to nurture a more resilient and sustainable
future.
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GS Paper 1 — Geography

Mozambique in Focus: A Nation Caught in Crisis Amid Strategic Geopolitical Importance

Context: Over 25,000 people have been forced to flee from northern
Mozambique amid a triple crisis involving armed insurgency,
frequent extreme weather events, and post-election unrest. This
humanitarian emergency has drawn global attention to the region’s
fragile stability and urgent need for coordinated aid efforts.

TANZANIA
COMORODS
MALAWI /

. L
Where is Mozambique? anaih oy

. . = - . = ity MADAGASCAR
Mozambique is a southeastern African nation with a strategic BoTswANA
coastline along the Indian Ocean, making it a key player in regional oo,
maritime trade and geopolitical dynamics. AFRICA

o Itisseparated from Madagascar by the Mozambique Channel,
an important shipping route.

o Capital: Maputo, located in the southern part of the country.
o Bordering Nations:
o North: Tanzania
o Northwest: Malawi and Zambia
o West: Zimbabwe
o Southwest: South Africa and Eswatini (Swaziland)
Geographical Highlights:
Mozambique is characterized by diverse landscapes, including rivers, highlands, and coastal plains:
e Major Rivers:

o ZambeziRiver - The longest river in Mozambique, vital for agriculture, hydroelectric power,
and transportation.

o Limpopo River - Another crucial river flowing into the Indian Ocean, supporting rural
livelihoods.

o Ruvuma River - Marks part of the border with Tanzania.
o Highest Point: Mount Binga
o Elevation: 2,436 meters

o Located in the Chimoio Highlands, near the Zimbabwean border, offering unique
biodiversity and potential for eco-tourism.

Did You Know?

e Mozambique is home to one of Africa’s largest natural gas reserves, with offshore projects
attracting significant international investment.
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e The country has a rich colonial history, having been under Portuguese rule until it gained
independence in 1975.

o Bazaruto Archipelago, off the coast of Mozambique, is a renowned marine conservation area and
diving hotspot.

Why Mozambique Matters:

Beyond its current challenges, Mozambique plays a critical role in regional stability and economic
integration in Southern Africa. It is a member of key organizations such as the Southern African
Development Community (SADC) and the African Union (AU).

The unfolding crisis underlines the need for a multi-dimensional approach—combining humanitarian
aid, conflict resolution, climate resilience, and democratic stability—to ensure peace and development
in this vital African nation.
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GS Paper 1 — History and Geography of the World and Society

. New Dinosaur Discovery in China: Meet Jinchuanloong niedu

Context: A new species and genus of eusauropod dinosaur, named
Jinchuanloong niedu, has been uncovered in Gansu Province, China. This
discovery is based on a fossilized partial skeleton, including a nearly complete
skull, found near Jinchang City in the Xinhe Formation—an area rich in Middle
Jurassic fossils.

Who Was Jinchuanloong niedu?

This newly identified species represents an early-diverging eusauropod, a
subgroup of the iconic sauropod dinosaurs known for their long necks, immense size, and plant-based diet.

e Jinchuanloong niedu lived approximately 165 million years ago, during the Middle Jurassic period.

o It walked on four sturdy legs, had a long neck and tail, and thrived as a strict herbivore in lush,
prehistoric environments.

The Importance of the Discovery:

This find is paleontologically significant, as it enhances our understanding of early sauropod evolution and
diversification during the Jurassic era. The well-preserved skull provides rare and valuable data for studying the
anatomy and feeding mechanisms of early eusauropods.

Sauropods: The Giants of Prehistoric Earth
Sauropods were the largest land animals to ever walk the Earth. These gentle giants:
o Had elongated necks and tails, helping them reach high foliage and maintain balance.
e Lived across a vast timespan—from the Early Jurassic to the Late Cretaceous.
e Were global in distribution, with fossils discovered on all continents, including Antarctica.

Eusauropods, the group to which Jinchuanloong niedu belongs, were among the most successful and
widespread sauropods after a major global warming event in the late Early Jurassic, which led to the extinction
of other sauropod lineages.

Famous members of the eusauropod lineage include:

e Shunosaurus - known for its clubbed tail.

e Omeisaurus - a long-necked herbivore from China.

o Mamenchisaurus-like taxa - characterized by extraordinarily long necks.
A Glimpse Into Earth’s Distant Past:

The discovery of Jinchuanloong niedu not only adds a new name to the dinosaur family tree, but also offers
insight into how ancient ecosystems functioned during the Middle Jurassic period.

It also underscores the importance of Gansu Province as a rich site for fossil exploration and expands our
understanding of dinosaur evolution in Asia.

Conclusion: A New Star in the Dinosaur Kingdom

With its impressive features and well-preserved fossil, Jinchuanloong niedu now stands alongside other
legendary sauropods, reminding us of the immense biodiversity that once ruled the planet. This discovery
reinforces China’s growing reputation as a hotspot for groundbreaking dinosaur research, and highlights how
much more there is to learn from the mysteries buried beneath our feet.
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GS Paper 3 — Environment & Indian Climate Patterns

. Why the Monsoon Arrived Early in India This Year: Unpacking the Key Climatic Drivers

Context: n a rare but significant event, the Indian Meteorological Department
(IMD) announced the onset of the southwest monsoon over Kerala on May
24, eight days ahead of the usual June 1 timeline. This early arrival marks only the
second such instance in over a decade—the last one being in 2009 (May 23).

The monsoon’s early onset plays a crucial role in India’s agriculture, economy,
and water resources, as it brings nearly 70% of the country’s annual rainfall
between June and September.

How Does IMD Declare Monsoon Onset?

The IMD uses a scientific set of criteria to declare the arrival of the southwest monsoon after May 10 every
year. These include:

1. Rainfall Distribution: At least 60% of 14 designated meteorological stations across southern India
(including Thiruvananthapuram, Kochi, Mangaluru) must record 2.5 mm or more rainfall for two
consecutive days.

2. Wind Patterns:

o Westerly winds must prevail up to an altitude corresponding to 600 hPa.
e Wind speeds at 925 hPa level should range between 15-20 knots (approx. 27-37 km/h).

3. Outgoing Longwave Radiation (OLR): OLR, which is infrared radiation emitted by Earth back into
space, must fall below 200 W/m?. Lower OLR values indicate higher cloud cover and atmospheric
moisture, both favorable for monsoon conditions.

Once all these conditions are satisfied for two consecutive days, the IMD officially declares monsoon
onset.

Regions That Witnessed Early Onset This Year:
This year, monsoon arrived not only in Kerala but also extended into:
o Lakshadweep
e Mahe (Puducherry)
e Southern parts of Karnataka
e Mizoram
o Parts of the Bay of Bengal and Arabian Sea
Why Did the Monsoon Arrive Early in 2024?

Several atmospheric and oceanic phenomena aligned to speed up the monsoon’s arrival. Here's a
breakdown of the key contributing factors:

1. Low-Pressure System over the Arabian Sea: A developing low-pressure area off India’s western coast
boosted moisture inflow and atmospheric convection, fast-tracking the monsoon’s progress.
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2. Madden-Julian Oscillation (M]JO): The MJO, a moving atmospheric disturbance originating in the Indian

Ocean, played a major role. Its favorable phase led to:
o Enhanced cloud formation

e Increased wind convergence

o Boosted rainfall over Indian subcontinent

3. Mascarene High: The Mascarene High, a high-pressure zone in the south Indian Ocean, intensified and
pushed moist winds toward India’s west coast. Its variability is linked to the strength of monsoon
currents and coastal rains.

4. Convective Activity and Atmospheric Heating: Rising convective currents—caused by heat and
moisture moving vertically—also played a role. This phenomenon increases cloud formation and
rainfall, and was observed recently even over Delhi, following a convective system from Haryana.

5. Strengthened Somali Jet: The Somali Jet, a strong low-level wind system, crossed from the African
coast into the Arabian Sea, transporting vast amounts of moisture-laden air to India. A robust Somali
jetis often a harbinger of an active and early monsoon.

6. Formation of Heat-Low Zones: As the Sun shifts northward during summer, a low-pressure zone
(known as a heat-low) forms over regions like Pakistan and northwest India. This creates a suction
effect, pulling moisture from the sea and amplifying monsoon rainfall.

7. Monsoon Trough Dynamics: The monsoon trough—an extended low-pressure belt from northwest
India to the Bay of Bengal—oscillates during the season, causing widespread rainfall across India. The
presence of a monsoon vortex in the Arabian Sea also added to the system's strength.

Conclusion: A Climate Puzzle with Global Pieces

The early arrival of the monsoon in 2024 showcases how interconnected atmospheric, oceanic, and
regional factors determine monsoon dynamics. With climate variability on the rise, such early or erratic
monsoon behavior may become more frequent in the future.
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GS Paper 1 — Geography
. How the Madden-Julian Oscillation (MJO) Helped Trigger India’s Early Monsoon in 2025

Context: The early onset of the southwest monsoon over Kerala on May 24,
2025, has drawn keen attention from climate scientists and meteorologists. One of
the key atmospheric phenomena responsible for this unusual timing is the
Madden-Julian Oscillation (MJO) — a powerful eastward-moving pulse of clouds,
rainfall, and winds.

According to the India Meteorological Department (IMD), the presence of the MJO
in a favorable phase over the Indian Ocean significantly enhanced rainfall conditions, triggering the early
advance of the monsoon over southern India.

What Is the Madden-Julian Oscillation (M]J0O)?

The Madden-Julian Oscillation is a large-scale tropical weather pattern, discovered in 1971 by Roland
Madden and Paul Julian. It consists of a moving system of enhanced and suppressed rainfall, cloudiness,
and winds that travels eastward along the equator.

e The MJO moves at a speed of 4-8 metres per second, completing a global circuit in approximately
30-60 days, and sometimes extending up to 90 days.

e It alternates between an active phase, which boosts rainfall and cloud formation, and a
suppressed phase, which reduces precipitation.

e Its effects are strongest in the tropics, between 30° North and 30° South, but can also influence
weather patterns in mid-latitude regions.

Why Is MJO Crucial for the Indian Monsoon?

India lies well within the tropical belt, making the MJO a major influencer of monsoon activity. During its
active phase, the MJ]O strengthens:

e Cloud convection
e Cyclonic circulation
o Rainfall intensity

When the MJO is favorably positioned over the Indian Ocean, it increases the likelihood of early or stronger
monsoon onset.

How MJO Triggered the Early Monsoon in 2025:

In late May 2025, the MJO entered Phase 4 — associated with the central Indian Ocean — with an
amplitude above 1, signifying strong activity.

o Phase 4 is typically linked with heavy rainfall and enhanced atmospheric convection over the Bay
of Bengal and Arabian Sea.

e This setup led to the formation of low-pressure systems, frequent cyclonic disturbances, and
widespread cloud development, all of which supported the early arrival of the southwest
monsoon over Kerala.

Additional Factors That Contributed to the Early Monsoon:
1. Transition Toward La Nifia:

o El Nifio conditions were observed weakening in early 2025.
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e Climate models began pointing to a potential La Nifia phase, which is generally associated with
stronger, wetter, and sometimes earlier monsoons in India.

2. Strong Cross-Equatorial Winds:
e In May, robust winds from the southern hemisphere cross the equator into the Arabian Sea.

e In 2025, these winds were more intense and better organized, pushing moisture-rich air quickly
toward India’s west coast.

3. Above-Normal Sea Surface Temperatures:

e The Arabian Sea and Bay of Bengal recorded higher-than-average sea surface temperatures,
leading to:

o Enhanced heat and moisture availability

o Intensified convection and cloud bands

o Increased chances of monsoon-supporting low-pressure systems
Looking Ahead: Managing the Impacts of Early Monsoons

While an early monsoon offers agricultural benefits such as timely sowing and extended crop cycles, it
also brings climate uncertainties:

o Increased variability in rainfall distribution
e Flood risks in certain regions
o Potential for long dry spells later in the season
As climate change continues to alter weather systems, it’s essential for India to:
o Strengthen forecasting models
o Investin early warning infrastructure
o Promote adaptive agricultural planning
In Summary:

The early arrival of the 2025 monsoon was a result of complex interactions between atmospheric and
oceanic systems. The Madden-Julian Oscillation, alongside La Nifia signals, warm seas, and strong wind
patterns, played a defining role in shaping this year’s monsoon timeline.
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GS Paper 2 — Polity and Governance

Context: In a move with far-reaching implications for employment and *\
regional identity, the Union Government is considering a proposal that
would require a 15-year continuous residency in Ladakh, starting from
2019, for individuals to qualify as domiciles of the region. The idea,

MF‘LADAKH DEMANDS

currently under discussion, aims to address the growing concerns of local R “’L""JJBL““?.‘..,. """""
communities about job security, demographic balance, and cultural Eg/3 e ==
preservation.

What the Proposal Entails:

This proposed change stems from deliberations of a High-Powered Committee (HPC) chaired by Minister
of State for Home Affairs Nityanand Rai. The panel, constituted in 2023, was tasked with engaging civil
society leaders from Leh and Kargil to address local concerns following the reorganization of Jammu &
Kashmir and Ladakh in 2019.

Key highlights of the proposed domicile rule:

e 15-year residency requirement starting from 2019 for individuals to be considered Ladakh
domiciles.

e Those who migrated to Ladakh after August 2019, when Article 370 was abrogated, will be eligible
for domicile status only after 2034.

e Domicile status will determine eligibility for 5% of gazetted government posts in Ladakh.
If approved, the job quota breakdown would be:

o 80% reserved for Scheduled Tribes (ST)

e 4% for residents near the Line of Actual Control (LAC) or Line of Control (LoC)

e 10% for Economically Weaker Sections (EWS)

e 1% for Scheduled Castes (SC)
Why Domicile Status Matters in Ladakh:

e Since Ladakh became a Union Territory (UT) in 2019, no formal recruitment for gazetted
government posts has taken place. There’s growing anxiety among locals that outsiders might
dominate future job opportunities, potentially sidelining Ladakh’s indigenous population.

Background: The Fallout of Article 370 Revocation

Ladakh was carved out as a separate UT without a Legislative Assembly when Article 370 — which
previously gave special status to Jammu & Kashmir — was read down. The decision triggered widespread
protests in Ladakh, particularly over:

o Political marginalization
o Fears of cultural dilution
o Demand for constitutional safeguards

Both Leh (Buddhist-majority) and Kargil (Muslim-majority) districts united in calls for greater
autonomy and protections under the Constitution, including:

o Statehood or a Legislative Assembly
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e Inclusion under the Sixth Schedule
 Reserved job quotas
o Dedicated parliamentary representation for both Leh and Kargil

Understanding the Sixth Schedule and Ladakh’s Demands: The Sixth Schedule of the Indian Constitution
(Article 244) provides autonomy to tribal regions through Autonomous District Councils (ADCs). These
councils have legislative, administrative, and judicial powers over land, forests, customs, and more.

Currently, the Sixth Schedule applies only to Assam, Meghalaya, Tripura, and Mizoram. However,
Ladakhis have demanded similar protections, arguing that:

e Over 95% of Ladakh’s population belongs to Scheduled Tribes
o The region has a fragile ecosystem and a distinct cultural identity
e There is an urgent need for local control over land and resources
J&K Domicile Policy vs Proposed Ladakh Policy:
The Jammu & Kashmir Domicile Policy 2020 introduced broader eligibility criteria, including:
e 15 years of residence
e 7 years of study and Class 10/12 exams in the region
e Children of Central Government officials posted in J&K for 10 years
e Inclusion of West Pakistan refugees and women married to non-locals

In contrast, Ladakh’s proposed rule is much stricter, with a fixed cut-off year (2019) and no academic or
service-based flexibility. The intent is to safeguard Ladakhi identity and livelihoods.

Core Concerns of the People of Ladakh:

¢ Political Autonomy: Lack of a Legislative Assembly means all administrative powers rest with the
Lieutenant Governor and central ministries, alienating local voices.

e Demographic Anxiety: There is a strong fear of demographic dilution due to migration, which
could marginalize the indigenous Buddhist and tribal communities.

¢ Environmental Threats: Rapid infrastructure growth, mass tourism, and military expansion have
strained water resources, increased pollution, and disrupted glacial systems.

¢ Youth Unemployment: Many young Ladakhis face joblessness and limited access to higher
education or technical training, leading to widespread frustration.

e Cultural Preservation: The region’s unique Tibetan-Buddhist heritage and monastic institutions
are under threat from commercialization and modern lifestyle shifts.

Looking Forward: The Path to Inclusive Governance

A balanced approach is essential to meet both national strategic objectives and local aspirations. To
achieve lasting peace and prosperity in Ladakh, the government must:

e Respect and embed cultural and tribal identities in law
e Implement sustainable development policies

o Strengthen environmental safeguards

e Ensure local participation in governance and economy

e Consider Sixth Schedule inclusion or statehood-like autonomy
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GS Paper 3 — Indian Economy

. CPM Named in Money Laundering Case by ED: A New Twist in Karuvannur Bank Scam

Context: In a rare and unprecedented move, the Enforcement
Directorate (ED) has named the Communist Party of India (Marxist)

political party has been formally implicated under the Prevention of §
Money Laundering Act (PMLA).

How the CPM Became an Accused:

e The CPM, registered under Section 29A of the Representation of the People Act, 1951, qualifies as
an “association of individuals.” Under Section 70 of the PMLA, this classification places it within
the definition of a ‘company’, making it liable for offenses committed by its members or
functionaries.

Section 70 of the PMLA states that:

“If a company is involved in any offense under this Act, every person who was in charge of, and responsible
for the conduct of the business of the company, shall be deemed guilty unless they prove otherwise.”

By this logic, the ED argues that the party as an entity bears institutional responsibility in the alleged
laundering of public funds through the cooperative bank.

Understanding Money Laundering:

Money laundering is the illegal process by which funds generated through criminal activities—such as
corruption, drug trafficking, arms smuggling, or terrorist financing—are disguised as legitimate income. The
aim is to “clean” the money, removing any trace of its illegal origin.

It typically involves three stages:
1. Placement - Injecting illicit funds into the financial system.
2. Layering - Concealing the origin of the funds through complex transactions.
3. Integration - Reintroducing the ‘cleaned’ money into the economy.

Wider Implications of Money Laundering:

The impact of money laundering extends beyond financial fraud. It has broad socio-economic
consequences, such as:

o Loss of Tax Revenue: Undisclosed earnings result in revenue shortfalls for governments.

o Distorted Economies: lllicit funds drive asset bubbles in real estate and luxury sectors.

o Investment Barriers: Lack of financial transparency deters foreign and domestic investors.
e Fueling Crime: It acts as the lifeline for organized crime, terrorism, and extremist groups.

e Global Fallout: Countries with weak anti-laundering regimes risk blacklisting by international
watchdogs like the Financial Action Task Force (FATF).
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India’s Fight Against Financial Crime:

India has ramped up efforts to combat financial misconduct through a multi-layered approach:

JAM Trinity (Jan Dhan, Aadhaar, Mobile): Strengthens financial inclusion and traceability.

GST E-Invoicing: Enhances transparency in business transactions.

Cyber Crime Coordination Centres: Target digital fraud and laundering through online platforms.
Central KYC Registry: Ensures standardized and centralized customer verification.

Special Task Forces: Focus on black money, narcotics, counterfeit currency, and corruption.
Key Agencies:

o Enforcement Directorate (ED): Investigates economic crimes and foreign exchange
violations.

o Financial Intelligence Unit-India (FIU-IND): Monitors suspicious transaction reports
(STRs) and acts as a central node for anti-laundering efforts.

The Political Angle: Need for Greater Oversight:

The ED’s move has reignited the debate on the financial transparency of political parties, which often
remain outside the scrutiny applicable to corporate or individual entities.

Key Suggestions for Reform:

Legislate Financial Accountability: Introduce clear laws to govern political party finances without
undermining their democratic roles.

Strengthen Election Commission Oversight: Empower the Election Commission of India (ECI) to
audit, inspect, and enforce compliance in party finances.

Ensure Fair Investigations: Bodies like the ED must operate with full independence,
transparency, and impartiality, to avoid political misuse or bias.

Conclusion: A Landmark Case in Political Accountability

The naming of the CPM in a money laundering case by the ED marks a turning point in the scrutiny of
political finance in India. Whether it leads to convictions or not, it underlines a pressing need to clean up
the opaque world of political funding and bring accountability across all institutions, irrespective of

their ideological or organizational standing.

Download Our fipplicalion ammmmmmmmmmmm————mmmmmmm e e e e e e e e e

Freedom UPSC with Dhananjay Gautam ¥4

Page No



https://www.youtube.com/@freedomupsc
https://www.youtube.com/@freedomupsc
https://www.youtube.com/@freedomupsc
https://play.google.com/store/apps/details?id=com.xfnnti.jmikou

an e e o | 26 May to-OF June
Weekily Current dffaira - freedom UPSE
] - U220

GS Paper 3 — Science and Technology

. A Leap into the Quantum Era: DRDO Launches QTRC

Context: In a major step towards bolstering India’s strategic
technological edge, the Defence Research and Development
Organisation (DRDO) has inaugurated the Quantum Technology
Research Centre (QTRC). This cutting-edge facility is dedicated to
advancing indigenous quantum technologies with a sharp focus on
national defence and security applications.

Mission and Vision of QTRC:

The newly established QTRC is envisioned to develop critical quantum technologies that will transform
areas such as secure communications, advanced sensing, and timing systems. It aims to enable India to
lead in the post-quantum era, where quantum-powered systems will redefine national security,
surveillance, and communication.

Key focus areas of QTRC:
e Quantum Key Distribution (QKD) systems to facilitate ultra-secure communication networks.

o Laser characterisation tools including Vertical-Cavity Surface-Emitting Lasers (VCSELs) and
Distributed Feedback (DFB) Lasers.

e Single-photon source test-beds, essential for quantum cryptography and secure data
transmission.

e Micro-fabricated Alkali Vapor Cell set-ups, crucial for next-gen quantum sensors.
Foundational Quantum Research Capabilities:

QTRC will also serve as a nucleus for foundational quantum research, led by Solid State Physics
Laboratory (SSPL). Key technologies being explored include:

e Ultra-compact Atomic Clocks using Coherent Population Trapping (CPT) to enable precision
timing in GNSS-denied zones.

e Atomic Magnetometers based on optically pumped magnetometry to detect extremely weak
magnetic fields—ideal for military and intelligence applications.

e Development of solid-state quantum devices and novel materials, such as superconductors and
topological insulators, for cutting-edge defence applications.

Quantum Technology: A Revolution in the Making

Quantum technology leverages the unusual properties of quantum mechanics, such as superposition
and entanglement, to achieve what classical systems cannot. This emerging frontier is reshaping global
research and defence strategies.

Key Domains of Quantum Technology:

1. Quantum Communication - Enables unbreakable encryption and secure transfer of information.
2. Quantum Computing - Can solve problems exponentially faster than classical computers in

specific domains like cryptography and drug discovery.
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3. Quantum Simulation - Used to model quantum systems, particularly in physics and materials

science.

4. Quantum Sensing & Metrology - Offers unprecedented measurement precision, useful in
geophysics, defence, and navigation.

National Quantum Mission (NQM): India’s Quantum Roadmap

Launched in 2023, the National Quantum Mission (NQM) is a landmark initiative to position India as a
global leader in quantum innovation by 2031. The mission is focused on scaling research, developing
infrastructure, and accelerating quantum-powered applications.

Key Goals of the NQM:

e Build Quantum Computers with 50 to 1000 physical qubits using superconducting and photonic
platforms.

e Achieve satellite-based quantum communications across 2000+ km within India.
o Establish inter-city quantum networks with quantum memory integration.

e Design and manufacture high-sensitivity magnetometers and atomic clocks for critical use in
navigation and defence.

o Develop entangled photon sources, quantum detectors, and novel quantum materials.
Implementation Strategy:

The NQM operates through Four Thematic Hubs (T-Hubs), partnering with premier research institutions
and start-ups across India:

e Indian Institute of Science (IISc), Bengaluru

o IIT Madras, in collaboration with Centre for Development of Telematics (C-DOT), New Delhi
e IIT Bombay

e IIT Delhi

Together, these hubs integrate 14 technical groups across 17 states and 2 Union Territories, creating a
pan-India quantum ecosystem.

Why Quantum Matters for India’s Future:

As nations race to militarize and commercialize quantum capabilities, India’s focus on indigenous
quantum research ensures strategic autonomy, technological resilience, and security against emerging
cyber threats. By investing early and boldly, India can shape the global future of quantum science.

Conclusion: A Strategic Move Towards a Quantum-Ready India

The inauguration of the Quantum Technology Research Centre by DRDO is more than a scientific
milestone—it’s a strategic leap. By harnessing the disruptive potential of quantum mechanics, India is
poised to redefine its defence, technological, and economic landscape in the coming decades.
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GS Paper 3 — Environment & Disaster Management

. Bow Echo: The Arching Storm System Behind Delhi’s Recent Turbulence

Context: The recent powerful thunderstorms that swept across Delhi created
dramatic visuals resembling a crescent or an archer’s bow. Meteorologists refer to
this unique radar signature as a "Bow Echo." These storms are part of a larger
weather pattern known as squall lines, which can cause destructive straight-line
winds, intense rain, and even tornadoes in some cases.

Understanding the Bow Echo Phenomenon:

e ABowEcho is a curved line of thunderstorms visible on weather radar that
typically stretches over 20 to 100 kilometers, and can last for 3 to 6 hours.
The formation gets its name from its distinct bow-shaped curve, which is g &
not just visually striking but also indicates intense storm activity and damaging winds.

This term was introduced in the 1970s by renowned meteorologist Ted Fujita, the scientist behind the
Fujita Scale used to classify tornado intensity.

How Does a Bow Echo Form?

The formation of a Bow Echo is a complex atmospheric process involving several key stages:
Rain-cooled air from thunderstorms descends to the surface.

This cool air spreads outward horizontally, forming a gust front.

The gust front lifts the warm, moist surface air, triggering new thunderstorm cells.

These new cells produce more rain, further reinforcing the gust front’s power.

AN

Eventually, air begins to flow in from behind the storm line, causing the system to arch forward—
mimicking the shape of a bow.

This cycle continues as long as fresh storm cells form at the leading edge, pushing the system forward with
strong straight-line winds, sometimes exceeding 100 kmph.

Recent Bow Echo Over Delhi:

e The storm that recently battered Delhi was a classic example of a bow echo. It brought intense
winds, heavy rainfall, and widespread disruption. Interestingly, a similar bow echo occurred in
2022, also affecting Delhi and Noida, although it was short-lived and lasted for just an hour.

The 2024 event, however, was more intense and dramatic, causing damage to trees, infrastructure, and
power lines, and prompting experts to emphasize the growing frequency of extreme weather events in
urban India.

Why Bow Echoes Matter:

Bow echoes are more than just meteorological curiosities—they are critical warning signs. Their presence
on radar helps forecasters issue severe weather alerts, allowing authorities to prepare for high winds,
power outages, and flash floods.

Moreover, they highlight the need for urban planning that accounts for climate resilience, especially in
cities like Delhi that are increasingly vulnerable to extreme and fast-developing weather systems.

Looking Ahead: Monitoring and Preparedness

With climate change intensifying weather patterns, phenomena like bow echoes are expected to become
more frequent and severe. Advanced radar systems, real-time forecasting tools, and public awareness
are essential to mitigating the risks associated with such events.
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GS Paper 3 — Science & Technology

. India Creates History with Its First Gene-Edited Sheep

Context: In a landmark scientific development, researchers from Kashmir have
successfully created India’s first gene-edited sheep using the revolutionary
CRISPR-Cas9 technology. This milestone was achieved under a research
initiative supported by the Indian Council of Agricultural Research (ICAR),
marking a significant leap forward in the field of animal genetics and
biotechnology.

What Makes This Sheep Unique?

Scientists edited the myostatin gene in a local Merino lamb, a gene that naturally limits muscle growth. By
disabling this gene, the sheep experienced a remarkable 30% increase in muscle mass, resembling the
characteristics of the Texel sheep breed known for its muscular build in Europe.

This gene-edited sheep is non-transgenic, meaning it does not contain foreign DNA, and thus does not fall
under the category of genetically modified organisms (GMOs).

This is a critical distinction that could influence how the animal is regulated and perceived by the public and
policymakers.

Gene Editing: A Precision Tool for the Future

Gene Editing, also known as Genome Editing, refers to a set of technologies that allow scientists to
precisely modify an organism’s genetic code. Unlike traditional genetic modification, which involves
inserting foreign DNA, gene editing can simply turn off, delete, or alter specific genes within the existing
genome.

Popular Gene Editing Techniques:

e CRISPR-Cas9: The most widely used tool today, CRISPR-Cas9 uses a guide RNA (gRNA) to locate a
specific DNA sequence. The Cas9 enzyme then cuts the DNA at the exact location, allowing for gene
correction, deletion, or insertion.

o ZincFinger Nucleases (ZFNs): These are engineered proteins where zinc finger domains recognize
specific DNA sequences, and Fokl enzymes cleave the DNA at that point.

o Gene Knockout: A technique where a specific gene is disabled or deleted, preventing the production
of the protein it encodes. This approach helps in studying gene function and its impact on physiology
or disease.

Why Is This Development Important?

e Boosts Livestock Productivity: The enhanced muscle mass in sheep can significantly increase meat
yield, offering economic benefits to farmers.

e Precision Without Transgenics: Since no foreign DNA is introduced, it may bypass stricter GMO
regulations, making commercialization easier.

o Scientific Milestone for India: This positions India at the forefront of livestock genome editing,
aligning with global advances in agricultural biotechnology.

o Ethical and Regulatory Significance: The non-transgenic nature of the animal offers a middle
ground in debates over GMOs, where precision editing is seen as less controversial.

Looking Ahead: A Revolution in Animal Genetics
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This gene-edited sheep opens the door to new possibilities in breeding for traits such as disease
resistance, improved nutrition, and climate adaptability. With proper regulatory guidance, gene editing
could transform India’s livestock sector, enhancing food security, rural income, and sustainable
farming.

This development is a strong testament to India’s growing capabilities in cutting-edge science and its potential
to contribute meaningfully to the global bioeconomy.

India’s first gene-edited sheep is not just a scientific achievement—it’s a vision of how technology can
shape the future of agriculture, economy, and sustainability.
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. GS Paper 2 — Governance, Constitution, Polity, Social Justice

Context: In a significant move to modernise India's defence structure, the
Ministry of Defence has officially notified the Inter-Services Organisations
(Command, Control & Discipline) Rules, 2025. These rules have been brought
into force under the Inter-Services Organisations (ISO) Act, 2023, and will
become operational from May 27, 2025.

Freedom UPSC

Why This Matters: Strengthening Joint Military Command

India has long pursued the goal of greater jointness and integration among its armed forces. These new
rules are a crucial step in that direction, aiming to streamline the command and disciplinary framework in
Joint Services Commands (JSCs) and Inter-Service Organisations (ISOs).

Purpose and Objectives of the New Rules:

e Unified Command Structure: Ensures seamless command and control within joint establishments
comprising personnel from the Army, Navy, and Air Force.

o Expedited Disciplinary Procedures: Enables faster resolution of cases by avoiding procedural
overlaps between different services.

e Operational Synergy: Facilitates interoperability and administrative efficiency, crucial for joint
military operations and national security preparedness.

ISO Act, 2023: Foundation for Integrated Defence Governance
The Inter-Services Organisations Act, 2023 serves as the legislative backbone for the new rules.

e Creation of ISOs: Empowers the Central Government to establish joint structures like theatre
commands or integrated service units.

e Central Oversight: The superintendence of all ISOs remains with the government, allowing for
national security-centric directives.

e Commanding Officer (CO) Framework: Designates a CO to lead units, ships, or establishments under
the ISO umbrella.

Key Features of the ISO Rules, 2025:

e Full Authority to ISO Commanders: The Commander-in-Chief (CiC) of a JSC, the Officer-in-
Command (0iC) of Inter-Service Establishments, and the Commanding Officer (CO) of ISO units will
now exercise complete disciplinary and administrative control over all attached personnel,
regardless of their parent service.

e Preservation of Individual Service Identity: While commanders gain power, the Army Act, Navy
Act, and Air Force Act will continue to apply to personnel, ensuring that their core service
traditions and legal frameworks remain intact.

e Central Government's Role in Disputes: In cases not covered by the ISO Rules or Act, final authority
rests with the Central Government, ensuring a unified resolution mechanism.

e Continuity in Command: Provisions exist for replacement or interim leadership if the CiC, OiC, or
CO is unavailable, preventing any vacuum in command.

Challenges to Implementation:

Despite its progressive framework, the ISO structure may encounter several hurdles:
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e Cultural Integration Issues: Each service has a unique identity, operational doctrine, and command
culture. Harmonising these differences may lead to internal friction.

e Overlapping Jurisdictions: Dual authority between ISO commanders and parent service chains
could result in confusion or command conflicts, especially in sensitive matters like court-martials
or administrative actions.

o Legal Complexity: Harmonising provisions across multiple service acts will require careful legal
interpretation to avoid contradictions and ensure uniform justice.

Significance for India’s Defence Future:

This development aligns with India’s long-term plan to implement Integrated Theatre Commands, a
reform envisioned by the Chief of Defence Staff (CDS) to enhance tri-service synergy. Countries like the
United States, Russia, and China already operate under joint command structures for strategic and
operational advantage.

Conclusion: A Step Closer to a Unified War-Fighting Machine

The notification of the Inter-Services Organisations (Command, Control & Discipline) Rules, 2025
signals a new era in India's defence administration. While implementation will require patience and
coordination, the long-term benefits in terms of efficiency, accountability, and combat readiness are
undeniable.
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GS Paper 3 — Environment and Ecology

Global Temperature Likely to Breach 1.5°C in Next Five Years: WMO

Context: The World Meteorological Organization (WMO) has released
its latest climate outlook titled ‘Global Annual to Decadal Climate
Update (2025-2029)’, offering a sobering forecast for global
temperatures. The findings point towards an increasing likelihood of
breaching the critical 1.5°C warming limit, as set by the Paris
Agreement.

Key Findings: Temperature Projections for 2025-2029

e 2024: Already marked as the hottest year ever recorded, it was the first year to temporarily
exceed the 1.5°C mark above pre-industrial levels (1850-1900 baseline).

e 2025-2029 Outlook:

o There is a 70% probability that the average global temperature for this period will surpass
1.5°C above the pre-industrial baseline.

o There is an 80% chance that at least one year will exceed the record set in 2024.

o An 86% likelihood that at least one year in this five-year period will breach the 1.5°C
threshold.

o The projected temperature range lies between 1.2°C and 1.9°C above the 1850-1900 average.

o A 1% probability exists for exceeding 2°C in any one of the next five years—an early sign of
potentially irreversible climate damage.

Regional Climate Outlook: What to Expect Globally and Locally

e South Asia: Continued trend of wetter-than-usual monsoon seasons is likely (barring occasional
dry years like 2023). The India Meteorological Department (IMD) has forecast above-normal
monsoon rainfall in 2025.

e Arctic Region:

o Projected to warm by approximately 2.4°C during winters (Nov-Mar), which is 3.5 times
faster than the global average.

o Significant decline in sea ice expected in regions like the Barents Sea, Bering Sea, and Sea
of Okhotsk.

o Other Regional Projections (2025-2029):
o Wetter regions: Sahel, Northern Europe, Alaska, and Northern Siberia.
o Drier regions: Amazon basin—raising alarms about deforestation and ecological balance.
Paris Agreement: Understanding the 1.5°C Limit

e Adoptedat COP21in 2015, the Paris Agreement is a legally binding global treaty aimed at curbing
climate change.
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o Itseeks to limit warming to below 2°C, while striving to cap it at 1.5°C.

o The 1.5°C target is a global ambition, not a legal threshold, and refers to long-term temperature
averages over decades, not single-year anomalies.

e Countries commit to Nationally Determined Contributions (NDCs), which must be updated every
five years to reflect growing ambition.

o Alarmingly, 180 of the 195 signatories have yet to submit updated NDCs for the 2031-2035
period, due before COP30.

About the World Meteorological Organization (WMO):

e WMO is a specialized agency of the United Nations, established in 1950, with 193 member
countries and territories.

o Itis the global authority on weather, climate, operational hydrology, and geophysical sciences.

e Headquartered in Geneva, Switzerland, its highest decision-making body is the World
Meteorological Congress.

Why This Matters: The World Is Running Out of Time

This forecast serves as a red alert for humanity. Breaching the 1.5°C limit could trigger irreversible

climate tipping points—including melting polar ice, rising sea levels, and disruptions to global food
and water supplies.
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GS Paper 3 — Bio-diversity, Environment and Disaster Management

. New High-Altitude Plant Species Discovered in Rohtang Pass: Pedicularis rajeshiana

Context: In a remarkable scientific breakthrough, researchers have identified a
new plant species, Pedicularis rajeshiana, in the western Himalayan region
near Rohtang Pass, Himachal Pradesh. This finding enriches India’s alpine
biodiversity and underscores the ecological value of high-altitude habitats.

About Pedicularis rajeshiana: A Unique Hemiparasitic Plant

e Pedicularis rajeshiana belongs to the Lousewort family, a group of
plants known for their hemiparasitic nature—they draw nutrients from host plants while still
conducting photosynthesis.

o It was discovered at a staggering altitude of 4,390 metres (approx. 14,400 feet), thriving on
shaded, rocky slopes in scattered clusters.

o This plant is adapted to extreme alpine conditions, a trait typical of many Himalayan endemics.
Discovery and Significance:

e The plant was found during a botanical survey conducted by the Botanical Survey of India (BSI)
and the Ministry of Environment, Forest and Climate Change (MoEF&CC).

o The discovery is part of the prestigious “Flora of India” project, a national mission to document
India’s rich plant heritage.

o The identification of this species highlights the undocumented floral diversity in remote and
difficult-to-access Himalayan terrains.

Key Features and Ecological Role:

e India hosts 83 known species of the Pedicularis genus, with 36 species endemic to the Western
Himalayas.

o These plants are often highly specialized, evolving to survive in narrow ecological niches.

e Many species in this genus are region-specific and vulnerable, making new discoveries crucial for
conservation biology.

e Pedicularis rajeshiana adds to the growing evidence that the Himalayan ecosystem is a global
biodiversity hotspot that requires urgent protection.

Why It Matters: Conservation and Climate Relevance

o High-altitude ecosystems like those in Rohtang Pass are sensitive to climate change, habitat
degradation, and human encroachment.

e Discoveries such as Pedicularis rajeshiana reinforce the need for continued ecological monitoring,
plant conservation, and policy support for biodiversity research.
o These plants not only maintain ecological balance but may hold potential medicinal or ecological
benefits yet to be explored.
Extra Insight: The Role of Hemiparasitic Plants
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o Hemiparasitic plants play a unique role in ecosystems by influencing plant community dynamics

and nutrient cycles.
e They are often indicator species of ecological health, especially in fragile alpine environments.
Conclusion: A Blooming Beacon for Himalayan Biodiversity

The discovery of Pedicularis rajeshiana serves as a symbol of nature’s hidden wonders and a call to action
for conservationists. As scientists continue to explore the rich botanical tapestry of the Himalayas, each
new finding strengthens the case for safeguarding these irreplaceable ecosystems.
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GS Paper 1 — Geography

. Churdhar Wildlife Sanctuary: A Sacred Jewel of the Shivaliks

Context: In a recent update, the Himachal Pradesh Forest Department has put on hold
its decision to impose a visitor fee for entry into the Churdhar Wildlife Sanctuary, located
in the Sirmaur district. The move follows public and environmentalist concerns and will
be reviewed for further clarity and implementation.

Churdhar Sanctuary: Where Nature Meets Spirituality

Nestled in the Shivalik range of the mighty Himalayas, the Churdhar Wildlife Sanctuary is one of Himachal
Pradesh's most captivating natural havens. Established in 1985, it spans an area of 56 sq.km., wrapping around
the towering Churdhar Peak, also known as Choordhar—the highest peak in the outer Himalayas.

Spiritual Significance of Churdhar Peak:

Standing tall at 3,647 metres (11,965 feet), the Churdhar Peak offers breathtaking panoramic views of the
Gangetic plains, the Satluj River, and even distant Badrinath in the north. At its summit lies a revered temple
dedicated to Lord Shiva, making the sanctuary a popular pilgrimage destination as well as an ecological
treasure.

Rich Floral Diversity: A Natural Pharmacy:

The sanctuary is renowned for its herbal richness, especially species known for their medicinal and aromatic
properties. Key plants include:

o Wild Himalayan Cherry
e Aloe Vera (locally known as Dhrit Kumari)
e Amaranthus spinosus (Chulai)

These herbs are traditionally used in Ayurvedic remedies and add immense ethnobotanical value to the region.
The sanctuary is also covered with lush oak and deodar forests, providing a cool and verdant canopy.

Thriving Fauna: A Refuge for Himalayan Wildlife
Churdhar is home to a diverse range of Himalayan fauna, including:
e Musk Deer - a shy and endangered species
o Himalayan Black Bears - frequently spotted in higher altitudes
e Leopards - the elusive predators of the hills
e Monals - the vibrant state bird of Himachal Pradesh
The sanctuary serves as a critical habitat for these species and plays a key role in biodiversity conservation.
Why Churdhar Matters: Ecological and Cultural Legacy
e The sanctuary is part of the Western Himalayan Biodiversity Hotspot.
e Itis asignificant watershed zone supporting rivers and springs that benefit surrounding villages.

e Due to its spiritual relevance, Churdhar sees a high influx of pilgrims and trekkers, making eco-
tourism management crucial for its preservation.

Conclusion: A Sanctuary Worth Preserving

Churdhar Wildlife Sanctuary is more than a destination—it’s a living symbol of Himachal's natural wealth
and spiritual heritage. Balancing tourism with conservation, especially through sustainable visitor policies, will
be key to protecting its fragile ecosystem for generations to come.
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GS Paper 3 — Science & Technology

E India’s Sodium-Ion Battery Revolution: A Game-Changer Beyond Lithium

Context: In a major scientific breakthrough, researchers at the \
Jawaharlal Nehru Centre for Advanced Scientific Research »__ h,,ﬂ
(JNCASR) in Bengaluru have developed a high-speed sodium- it = p Powel

18650

ion (Na-ion) battery capable of charging up to 80% in just six
minutes. This innovation marks a significant step toward building
an energy-secure and lithium-independent India. Technologv |n[||a

Why Sodium-Ion Batteries? The Strategic Shift:

With global lithium reserves becoming increasingly scarce, expensive, and geopolitically concentrated—
particularly under China's dominance—India is actively pivoting toward sodium-ion battery technology
as a sustainable, scalable alternative.

Key Drivers for the Shift:

o Lithium Dependency: China controls over 70% of lithium refining and battery manufacturing
globally.

e Abundant Sodium Resources: Sodium is widely available, even in seawater, and is easier to extract
and manage.

e Reduced Environmental Risk: Sodium poses lower ecological and safety hazards during storage
and transportation.

Breakthrough by Indian Scientists: Superfast Charging Na-lon Batteries

The JNCASR team has developed a NASICON-type sodium-ion battery that outperforms traditional Na-ion
cells in both charging speed and life cycle. This cutting-edge battery can:

o Charge to 80% in just six minutes
e Endure more than 3,000 charging cycles
What Makes It Revolutionary?

e Nanoparticle Engineering: Downscaling the anode material to nanosize increases surface area for
faster ion exchange.

e Carbon Coating: A thin carbon wrap stabilizes the anode and enhances conductivity.

e Aluminum Doping: Introducing aluminum atoms improves both charge transport and
structural integrity.

These modifications significantly boost battery efficiency, while reducing wear and risk of overheating.
Advantages of Sodium-Ion Batteries:

e Widespread Availability: Sodium is more abundant than lithium and more evenly distributed
globally.

e Lower Production Costs: Aluminum replaces copper, cutting costs significantly.
e Superior Safety Profile: Can be transported at zero volts, reducing risks of short-circuits and fires.

e Enhanced Thermal Stability: Functions effectively over a wider temperature range—ideal for
Indian climates.

Challenges Still Ahead:
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While promising, Na-ion batteries are still in the early stages of commercialization and face some limitations:

Lower Energy Density: Current Na-ion batteries store less energy per Kkilogram than lithium
counterparts.

Design Constraints: Lack of flexibility in cell design (fewer shape options).

Shorter Cycle Life: While 3,000+ cycles is impressive, it still trails lithium iron phosphate
(LiFePO,) batteries which exceed 8,000 cycles.

High Initial Costs: Early-stage production remains expensive due to limited economies of scale.

Future Scope: Powering a Greener Tomorrow

Despite these limitations, sodium-ion batteries are ideal for:

Electric two- and three-wheelers
Drones and low-speed electric vehicles
Decentralized solar energy systems in rural areas

Stationary grid storage for renewable power backup

Validated through advanced electrochemical tests and quantum simulations, India’s Na-ion battery
innovation could offer a cost-effective and safe solution for powering its vast energy needs—especially in
climate-sensitive and economically diverse regions.

Global Implications: India as a Clean Tech Leader

As the world looks for lithium-free, sustainable battery alternatives, India’s early investments in Na-ion
R&D may position it as a global hub for green battery innovation. This aligns with the nation’s "Make in
India" and “Atmanirbhar Bharat” missions, and supports decarbonisation goals under the Paris
Agreement.

Did You Know?
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Seawater contains over 11,000 ppm of sodium—making it an inexhaustible source for battery-
grade sodium extraction.

Na-ion batteries can be especially effective for climate-resilient power storage in heat-prone
regions like sub-Saharan Africa and South Asia.
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GS Paper 3 — Environment, Security and Disaster Management

. Urban Flooding in India: A Rising Crisis Amidst Rapid Urbanization and Climate Change

Context: Bengaluru recently witnessed intense pre-monsoon showers //Jj %
4

resulting in severe waterlogging, overflowing lakes, and substantial damage to J
|

life and property. With an early monsoon onset this year, the threat of urban sl _ =
flooding is expected to worsen across Indian cities, especially those already gi '

struggling with poor drainage and rapid urban expansion.
Understanding Urban Flooding:

Urban flooding refers to the inundation of land or property in densely populated urban areas, primarily
caused by heavy rainfall, inadequate drainage systems, river overflows, and encroachment on natural
water bodies. Unlike rural flooding, urban floods have higher economic, infrastructural, and human
costs due to population density and infrastructure complexity.

Notable Examples:
o Bengaluru (2024): Overflowing lakes and submerged IT hubs.
e Delhi (2023): Yamuna river breached embankments after record rain.
e Mumbai (2020): Monsoon floods halted transport and damaged property.
o Chennai (2015): Cyclonic rains led to massive inundation and power cuts.
Key Causes of Urban Flooding in India:
Natural Factors:

o Heavy Monsoon Rainfall: The Indian subcontinent experiences intense monsoon bursts, especially
during June-September. Cities like Mumbai, located along the Western Ghats, are prone to flash
floods due to high rainfall in short durations.

o E.g., Chennai (2015) experienced historic rainfall due to a cyclonic system over the Bay of
Bengal.

e Geographical and Topographical Challenges: Many Indian cities are built on floodplains, coastal
belts, or low-lying zones, making them naturally vulnerable.

o Mumbai is on the Konkan coast, and Kolkata lies in the Ganga-Brahmaputra delta.

o Evencities at higher elevations like Bengaluru (900 m above sea level) lack natural drainage
outlets like major rivers.

e C(Climate Change and Extreme Weather Events: Global warming has led to unpredictable and
intense weather patterns, causing frequent cloudbursts and flash floods.

o Delhi (2023) faced major flooding due to record-breaking rainfall within a short span.
Anthropogenic (Human-Induced) Factors:

e« Unplanned Urbanization and Land Encroachment: Rapid urban growth has led to the
concretization of natural landscapes, obstructing natural water flow.

o Bengaluru, which once had over 1,000 lakes, has lost nearly 80% to construction and
encroachment.

e Outdated and Inadequate Drainage Systems: Many urban centres still rely on colonial-era
drainage infrastructure, which is ill-equipped to handle modern rainfall intensities.

o Mumbai’s drainage, designed for just 25 mm/hour, is easily overwhelmed.
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e Solid Waste Mismanagement: Unregulated dumping of plastic and waste clogs drains and nullahs.

o Inthe 2023 Himachal Pradesh floods, blocked waterways worsened damage.

o Deforestation and Soil Erosion: In hill regions, deforestation, shifting cultivation (Jhum), and
poor land-use practices cause increased runoff and siltation.

o Guwahati (Assam) frequently floods due to such upstream land degradation.
Major Impacts of Urban Flooding:

o Severe Economic Losses: Damages to infrastructure, transportation, housing, and businesses
run into thousands of crores.

o Chennai (2015) suffered losses exceeding @15,000 crore.

e Public Health Emergencies: Stagnant floodwater fosters mosquito breeding, causing malaria,
dengue, and waterborne diseases like cholera, typhoid, and hepatitis.

o Kerala (2020) saw a spike in leptospirosis cases post-flooding.

e Displacement and Inequality: Floods disproportionately affect the urban poor, especially slum
dwellers and those in low-lying, informal settlements.

o Mumbai (2022) floods rendered thousands homeless and jobless.

e« Environmental and Ecological Damage: Floodwaters carry sewage, industrial waste, and
plastics, polluting lakes, rivers, and groundwater.

o Bengaluru's lakes, like Bellandur, have seen foam and toxic froth after floods.

o Overstressed Infrastructure: Frequent floods expose systemic flaws in urban planning, from
underground drainage to surface water retention systems.

How Can India Build Resilience Against Urban Flooding?
1. Integrated Watershed and River Basin Management:
Adopt comprehensive flood control by managing entire catchment areas, from hills to plains.

e The Netherlands’ “Room for the River” project provides a successful model—allocating space for
rivers to expand safely.

2. Implement Sustainable Urban Drainage Systems (SUDS):
Use nature-based drainage alternatives such as:

e Permeable pavements

o Rain gardens and bioswales

e Detention and retention ponds :These systems reduce surface runoff and enhance groundwater
recharge.

3. Embrace the Sponge City Model:

A “Sponge City” uses green infrastructure to absorb, store, and reuse rainwater, helping mitigate flood
peaks.

o Shanghai has implemented green roofs, porous pavements, and urban wetlands.
e Mumbai is currently integrating this model into its stormwater strategy.
4. Revive and Restore Urban Water Bodies:

« Lakes, tanks, and wetlands act as natural flood buffers.
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e Bengaluru’s Jakkur Lake restoration is a prime example of how eco-restoration helps flood control.

5. Community Involvement and Early Warning Systems:
o Engage local communities in disaster risk reduction, education, and preparedness drills.

e Use real-time monitoring tools like Singapore’s SWAN (Smart Water Assessment Network),
which sends alerts via SMS based on live water level data.

6. Policy and Urban Planning Reforms:

o Strengthen zoning regulations, protect green belts, and enforce building codes to avoid
construction in flood-prone zones.

e Include climate-resilient infrastructure in urban master plans.
Extra Insight: India’s Urban Flooding Challenge by the Numbers
e 45 million people in India are directly exposed to urban flood risk annually (UNDRR, 2023).
e 50,000 crore is India’s average annual loss due to flood-related disasters (World Bank Report).
o Over 75% of India’s cities lack basic stormwater management plans.
Conclusion: A Call for Sustainable Urban Transformation

Urban flooding is not just a natural disaster—it’s a man-made crisis rooted in poor planning, ecological
neglect, and climate vulnerability. India must move toward climate-responsive urban development that
prioritizes resilient infrastructure, restored ecosystems, and community-led adaptation.

The way forward lies in:
o Learning from global best practices
o Investing in green infrastructure
e Coordinating across agencies

e And most importantly, putting nature at the heart of urban planning
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GS Paper 2 — Governance, Constitution, Polity, Social Justice
. Karnataka’s Bold Step Toward Protecting Gig Workers: The 2025 Ordinance Explained

Context: In a landmark move, the Karnataka government has passed the =g
Platform-Based Gig Workers (Social Security and Welfare) Ordinance,
2025 to create a comprehensive legal framework for the protection,
welfare, and empowerment of gig and platform-based workers. Karnataka
becomes the second Indian state, after Rajasthan, to introduce dedicated
legislation focused on the rights and social security of gig workers.

Who Are Gig Workers?

As per Section 2(35) of the Code on Social Security, 2020, a gig worker is defined as “a person who
participates in a work arrangement and earns from such activities outside of a traditional employer-employee
relationship.”

These include delivery personnel, drivers, freelance professionals, and others working via platforms such as
Zomato, Swiggy, Ola, Amazon, and Urban Company.

India’s gig economy is booming. A report titled “India’s Booming Gig and Platform Economy” estimates that
gig workers may number 23.5 million by 2030, contributing significantly to urban employment and the
digital economy.

Background: Recognizing the Gig Workforce

¢ India introduced the Code on Social Security in 2020 to address the needs of unorganized sector
workers, including gig and platform workers. This code recognized the category of platform workers
and laid the groundwork for forming a National Social Security Board to oversee their welfare.

Karnataka’s ordinance builds upon this foundation to bring state-level execution and enforceability for
the first time within its jurisdiction.

Key Features of the Karnataka Ordinance, 2025

1. Creation of a Dedicated Welfare Board: A Gig Workers Welfare Board will be formed to oversee the
implementation of welfare measures. It will act as a nodal agency to address concerns, grievances, and
welfare of gig and platform workers in the state.

2. Mandatory Registration of Platforms and Workers: All aggregator platforms like Ola, Uber,
Zomato, Swiggy, and Amazon must register with the board. They must also register their workers,
each of whom will be provided with a unique identification number for accessing welfare benefits.

3. Welfare Contributions from Platforms: Companies will be required to contribute 1% to 5% of their
total payouts to gig workers into a state-managed welfare fund. This contribution will fund
healthcare, insurance, pension, and skill development programs for workers.

4. Transparency in Algorithms: In a first-of-its-kind provision, platforms are mandated to disclose the
logic behind algorithms that determine task allocation, wage calculation, worker ratings, and account
access. This ensures algorithmic accountability and protects workers from arbitrary decisions.

5. Written Contracts and Worker Rights: Platforms must provide clearly worded written contracts to
workers, outlining pay structure, payment frequency, performance expectations, and conditions for
account suspension or termination.
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6. Grievance Redressal Mechanism:
A two-level grievance mechanism is set up:
o Internal Dispute Resolution Committee within the platform.
e Escalation to the State Welfare Board for unresolved or serious disputes.

7. Penalties for Non-Compliance: Platforms delaying contributions face 12% annual interest. Repeated
violations can attract fines up to 1 lakh, ensuring that gig companies are held legally accountable.

Ongoing Challenges Faced by Gig Workers:

Despite their growing importance in the digital economy, gig workers continue to face:
e Job Insecurity due to lack of formal employment status.
o No Social Safety Net, leaving them vulnerable during accidents, illness, or job loss.
e Low and Unstable Incomes, often below minimum wage equivalents.

e Opaque Algorithmic Control, where app-based decisions affect their livelihood without clarity or
appeal.

o Legal Ambiguity, since existing labor laws were created for traditional employer-employee models
and don’t address platform work.

What India Has Done So Far for Gig Workers:

1. Code on Social Security, 2020: Recognized gig and platform workers as a distinct category entitled to
social security coverage.

2. e-Shram Portal: A national database for unorganized workers, including gig workers, offering
identity and access to welfare schemes.

3. Union Budget 2025-26 Provisions:

Included measures like:
» Issuance of Digital ID Cards to gig workers.
o Health insurance through the Ayushman Bharat PMJAY scheme.

4. Rajasthan Gig Workers Act, 2023: India’s first dedicated state-level law for platform-based gig
workers, mandating welfare boards and financial contributions by platforms.

Additional Insight: India’s Growing Gig Ecosystem:
e India is home to the second-largest gig economy in the world, after the U.S.
o By 2030, gig jobs are expected to form 4% of India’s total workforce.

Sectors such as e-commerce, food delivery, transport, logistics, and digital freelancing are leading the
charge.

Conclusion: A Progressive Step Toward Inclusive Labor Reforms

Karnataka’s Platform-Based Gig Workers (Social Security and Welfare) Ordinance, 2025 marks a
progressive shift in recognizing and institutionalizing the rights of gig workers—those at the heart of India’s
on-demand digital economy.
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GS Paper 3 — Agriculture & Economic Development

Boosting Organic Agriculture in India: A New Alliance to Empower Farmers

Context: In a significant step to foster sustainable agriculture, Indian
Overseas Bank (I0OB) has partnered with Amul and Rich Plus by signing
a tripartite Memorandum of Understanding (MoU) aimed at promoting
organic farming across India. This collaboration seeks to bridge the gap
between organic farmers and market accessibility, while also ensuring
financial and technical support.

Major Highlights of the Initiative:

1. Launch of the Organic Farming Card: I0B, in collaboration with Amul, has introduced a co-branded
Organic Farming Card exclusively for farmers maintaining organic practices. This card will:

e Provide access to discounted organic inputs.
e Beaccepted at Amul’s certified retail outlets.
e Help streamline procurement of high-quality organic supplies.

2. Introduction of ‘Harit Kranti’ Credit Scheme: To ensure that financial barriers do not hinder organic
agriculture, I0B has launched the ‘Harit Kranti’ credit scheme, specially designed to:

o Cater to the unique financial needs of organic farmers.
o Offer easy loan access for buying certified inputs and infrastructure.
e Support transition from conventional to organic farming.
3. Rich Plus: Delivering Technical Expertise: Rich Plus will play a crucial role by offering:
e On-field training for organic farming practices.
e Workshops and demonstrations to educate farmers.
o Expert support for certification processes and compliance.

Understanding Organic Farming: Organic farming is a sustainable agricultural approach that
eliminates the use of synthetic fertilizers, pesticides, and genetically modified organisms. Instead, it
emphasizes:

e Natural inputs like compost, green manure, biofertilizers.

e Soil health and biodiversity conservation.

e Eco-friendly pest and weed control measures.
It aligns with the global push toward climate-resilient and health-conscious agriculture.
Organic Farming in India: A Growing Movement

o India holds the 4th position globally in terms of certified organic area, according to IFOAM Statistics
2022.

e Madhya Pradesh leads in organic cultivation, followed by Maharashtra, Rajasthan, Gujarat, and
Karnataka.

o Sikkim became India’s first fully organic state, converting 75,000 hectares of land.

e India ranks first globally in the number of organic farmers.
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e In 2022-23, India exported organic products worth $708 million, while the global organic
market stands at $138 billion, indicating massive untapped export potential.

Why Organic Farming Matters: Key Benefits

1. Safer and Healthier Food: Organic produce is free from harmful chemicals and often contains higher
nutritional value, including antioxidants and micronutrients.

2. Enhanced Soil Fertility: By relying on organic manure, compost, and crop rotation, this method
improves soil structure, microbial activity, and nutrient cycling.

3. Economic Gains for Farmers: Organic farming leads to:

o Lower long-term input costs.
e Premium prices in both domestic and international markets.
o Niche marketing opportunities.

4. Environmental and Climate Benefits: Practices like carbon sequestration, minimal soil
disturbance, and composting help in reducing greenhouse gas emissions and mitigating climate
change.

5. Biodiversity Support: It creates habitats for pollinators, beneficial insects, and wildlife, enhancing
overall ecosystem stability.

Certification Systems for Organic Farming in India:
1. National Programme for Organic Production (NPOP):
e Operated by the Ministry of Commerce and Industry.
e Focuses on third-party certification for export markets.
e Ensures compliance from production to processing and marketing.
2. Participatory Guarantee System (PGS-India):
e Managed by the Ministry of Agriculture & Farmers Welfare.
e A community-based certification approach, involving mutual verification by farmers.
e Promotes local accountability and trust.

3. Food Safety Norms and Jaivik Bharat Logo: It is mandatory for all organic products sold in the
domestic market to be certified under NPOP or PGS-India, and labeled with the Jaivik Bharat logo,
ensuring authenticity and consumer trust.

Role of APEDA in Organic Agriculture:
The Agricultural and Processed Food Products Export Development Authority (APEDA):
o Functions under the Ministry of Commerce and Industry.
e Promotes the export of organic and processed food products.
e Serves as the National Accreditation Board Secretariat for certifying bodies under NPOP.
e Headquarters: New Delhi.
Government Initiatives Supporting Organic Farming:
1. Paramparagat Krishi Vikas Yojana (PKVY):
e Offers end-to-end support to organic farmers.
o Covers training, certification, marketing, and post-harvest handling.

2. Mission Or%anic Value Chain Development for North Eastern Region (MOVCDNER):
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e Focused on organic farming in Northeast India.

e Supports organic clusters, value chains, and infrastructure development.
3. Jaivik Kheti Portal: A digital marketplace and knowledge hub for:

e Selling organic produce.

o Connecting farmers, buyers, and suppliers.

o Promoting awareness and benefits of organic farming.
Way Forward: Building a Resilient Organic Ecosystem:

1. Strengthen Market Linkages: Leverage platforms like Amul and Jaivik Kheti to ensure wider
procurement and branding of organic produce.

2. Promote Awareness and Training: Expand outreach and technical training to help farmers understand
certification requirements, market trends, and sustainable practices.

3. Improve Certification Infrastructure: Simplify certification processes and increase the availability of
local certifying agencies, especially in remote areas.

Conclusion: A Sustainable Leap Toward Future Farming

The collaboration between IOB, Amul, and Rich Plus is a significant milestone in promoting green
agriculture. As consumer demand for chemical-free, healthy food rises, empowering farmers with
financial tools, market access, and technical knowledge is key to unlocking India’s full potential in the
organic revolution.
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GS Paper 3 —-Environment and Disaster Management

. Only a Quarter of Glaciers May Survive if Global Warming Hits 2.7°C: A Stark Climate Warning

Freedom UPSC

Context: A recent study published in the journal Science has sounded a g
powerful alarm: if the planet warms by 2.7°C—the path currently projected
under existing climate policies—only 24% of the world's current glaciers will :
survive. This would represent a catastrophic loss of the planet’s freshwater
reserves, glacial ecosystems, and climate stability.

What Are Glaciers and Why Are They Important?

Glaciers are massive, slow-moving bodies of ice formed over centuries from compacted snow. Though
they cover just about 10% of Earth’s land surface, they hold around 70% of the planet’s freshwater.

These frozen giants are critical freshwater sources, especially in mountain regions, feeding rivers,
sustaining agriculture, and regulating ecosystems.

Key Findings of the Study: Alarming Glacier Loss Ahead

e Irreversible Ice Loss Even Today: Even if temperatures stopped rising immediately, the world
would still lose 39% of glacier mass (relative to 2020), resulting in 113 mm of sea-level rise.

e Regional Disparities in Melting: Glaciers in Scandinavia, the Rockies of Western Canada and the
US, and the European Alps are extremely sensitive and could largely vanish.

o Sensitivity to Temperature Rise: For every 0.1°C increase between 1.5°C and 3°C, glaciers lose
around 2% of their total mass, with some regions experiencing even steeper losses.

e Hindu Kush Himalaya at Severe Risk: At 2°C warming, only 25% of glaciers in this region may
survive. These glaciers are essential for the Ganga, Indus, and Brahmaputra rivers, which sustain
over a billion people.

The Hindu Kush Himalaya (HKH): Asia's Water Lifeline

e Spanning 3,500 km across eight nations—India, China, Nepal, Pakistan, Afghanistan, Bhutan,
Bangladesh, and Myanmar—the HKH region is known as the “Water Tower of Asia.”

o Itfeeds 10 major river systems, including the Ganga, Indus, Brahmaputra, Mekong, and Yangtze,
supporting one-fourth of the global population.

o These glaciers are a climate lifeline for agriculture, drinking water, and hydroelectric power across
South Asia.

Consequences of Glacial Meltdown: Far-Reaching and Dangerous

e Water Scarcity in South Asia: Glacial meltwater supports India’s agriculture, drinking water, and
hydropower, especially during dry seasons. Their retreat threatens year-round water availability
for millions.

¢ Rising Sea Levels and Coastal Hazards: Melting glaciers contribute significantly to sea-level rise,
posing severe risks to low-lying countries like the Maldives and coastal cities such as Mumbai and
Kolkata.
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e Ecosystem Disruption: Melting disrupts alpine habitats, threatens biodiversity, and increases the
risk of glacial lake outburst floods (GLOFs).

e Socioeconomic Fallout: Reduced water availability may lead to climate-induced migration,
resource conflicts, and deepen poverty in already vulnerable communities.

Global Efforts to Protect Glaciers and the Cryosphere:

1. Paris Agreement (2015): Aims to limit global warming to well below 2°C, ideally 1.5°C, above pre-
industrial levels.

2. International Cryosphere Climate Initiative (ICCI): Established after COP-15 in 2009, ICCI works to
protect the cryosphere—Earth's frozen regions—by informing policy and coordinating global research.

3. High Mountain Summit (WMO): Highlights the vulnerability of mountains and promotes early warning
systems, data sharing, and adaptation strategies.

4. National Mission for Sustaining the Himalayan Ecosystem (NMSHE): India’s initiative to monitor and
respond to climate change impacts in the Himalayan ecosystem, focusing on glacial retreat,
biodiversity, and natural hazards.

5. Arctic Council: An intergovernmental forum promoting environmental protection and sustainable
development in the Arctic, with lessons applicable to other glacial regions.

6. Global Ice Monitoring Programs:
e Global Cryosphere Watch (GCW) by the World Meteorological Organization (WMO).

e ESA’s CryoSat Mission: Uses satellite technology to monitor ice thickness, volume, and changes in
polar and mountain glaciers.

Glaciers and the Global Climate System: A Delicate Balance

e Glaciers play a key role in regulating sea levels, cooling planetary temperatures, and maintaining
regional water cycles.

e Theirloss is not just a local tragedy, but a global crisis—affecting everything from food security to
urban resilience.

Way Forward: Urgent, Coordinated Climate Action

e Strengthen Emission Reduction Commitments: Countries must align national policies with the
1.5°C climate goal and update their Nationally Determined Contributions (NDCs) accordingly.

o Accelerate Renewable Energy Transitions: Phasing out fossil fuels and investing in green energy
is crucial to reducing greenhouse gas emissions.

e Protect Mountain Ecosystems: Implement adaptive infrastructure, improve glacial risk
monitoring, and promote community resilience in vulnerable regions.

e Invest in Research and Data Sharing: Strengthen global cooperation for scientific research,
satellite monitoring, and climate modeling to enhance understanding and preparedness.

Conclusion: A Call to Save Our Frozen Frontiers

The potential loss of over three-quarters of Earth’s glaciers should be a wake-up call for the world. While
international agreements like the Paris Accord lay the foundation for action, true success will require swift,
ambitious, and united global efforts.
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GS Paper 1 — Geography

. Panama: A Strategic Hub Backing India's Global Aspirations

Context: Panama, with its capital city Panama UNITED STATES
City, has recently made headlines by supporting
India's bid for a permanent seat on the United
Nations Security Council (UNSC). This
endorsement strengthens India’s growing global

, : CUBA
stature and reflects Panama’s commitment to
. : : . MEXICO
international  diplomacy and multilateral b e JAMAICA
cooperation. HONDURAS
i . GUATEMALA”
Geopolitical Location: EL SALVADOR” NICARAGUA
Situated in Central America, Panama occupies 2 sy
’ COSTARICA PANAMA CITY VENEZUELA

the Isthmus of Panama—a narrow strip of land
that serves as a natural bridge between North
and South America. This location makes Panama
a strategic geopolitical point, influencing trade
and connectivity between continents.

COLOMBIA

ECUADOR

e Western Border: Costa Rica
o Eastern Border: Colombia

e Northern Coastline: Caribbean Sea

e Southern Coastline: Pacific Ocean
The Panama Canal: A Global Trade Artery

One of Panama's most iconic features is the Panama Canal—a man-made marvel that connects the Atlantic
and Pacific Oceans. It is recognized as one of the most vital maritime routes in the world, rivaling the Suez
Canal in strategic importance.

e The canal reduces travel distance for ships by thousands of kilometers, saving both time and fuel.
e Over 14,000 ships transit the canal each year, carrying around 5% of global trade.
e Operated and managed entirely by Panama since 1999.
Additional Insights & Fun Facts:
e Currency: The official currency is the Balboa, but the US Dollar is also widely used.
o Language: The official language is Spanish.

e Biodiversity: Panama hosts over 10,000 species of plants and is considered a biodiversity
hotspot.

e Economy: Panama has one of the fastest-growing economies in Latin America, largely due to
banking, logistics, and canal revenues.

e Cultural Bridge: Panama’s culture is a vibrant mix of indigenous, African, and Spanish influences.

Panama, small in size but immense in influence, continues to play a pivotal role on the world stage—both
as a crucial trade hub and as a diplomatic supporter of global democratic representation.
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GS Paper 2 — Governance, Constitution, Polity, Social Justice

. Yashoda Al: Empowering Women Through Technology and Digital Literacy

Context: Recently, the Mahatma Jyotiba Phule Rohilkhand
University in Bareilly hosted a significant event under the banner
"Yashoda AI: Your Al SAKHI", aimed at enhancing Al literacy and
digital awareness among women. This initiative marks a progressive
step towards bridging the gender gap in digital skills and fostering
technological inclusion in India.

What is Yashoda AI?

Yashoda Al is a transformative initiative launched by the National Commission for Women (NCW) in
collaboration with Future Shift Labs (FSL). Its core mission is to equip women, especially those from rural
and semi-urban communities, with critical skills in Artificial Intelligence, Cybersecurity, and Digital
Safety.

Key Objectives of Yashoda Al:

o Promote inclusive digital education among women.
o Enable women to lead conversations and actions around Al and digital safety.
e Conduct interactive discussions on pressing issues such as:

o Al-driven crimes

o Digital privacy challenges

o Online safety and security strategies

e Encourage participation from a wide range of community members including students, educators,
and even female members of the police force.

This initiative envisions a community-led approach to digital learning where women are not just
participants but innovators and leaders in shaping India’s technologically advanced future.

National Commission for Women (NCW): A Pillar of Women'’s Rights

The National Commission for Women is a statutory and autonomous body established in 1992 under
the National Commission for Women Act, 1990. It plays a pivotal role in safeguarding and promoting the
rights of women across the nation.

Composition and Tenure:
e Chairperson
e Five Members
e One Member-Secretary
All are nominated by the Central Government, and each holds office for a term of three years.
Powers of the Commission:
The NCW possesses powers equivalent to a civil court during investigations, including:
e Summoning individuals from across the country and examining them under oath.
e Requiring documents and evidence through affidavits.
e Requisitioning public records from courts or offices.

o Issuing commissions for examining witnesses and documents.
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Additional Insights and Relevance:

e According to a 2023 report by UNESCO, less than 30% of tech workforce globally are women.
Initiatives like Yashoda Al are vital to correct this imbalance.

e The program aligns with the Digital India mission, emphasizing equitable access to technology for
all, especially underrepresented groups.

e The focus on Al and cybersecurity ensures that women are well-prepared to face the challenges of
the digital age.

A Step Towards a Viksit Bharat:

Yashoda Al Abhiyan is more than an educational effort — it's a movement to make women digitally
confident, self-reliant, and future-ready. With such initiatives, India takes a firm step towards building a
Viksit Bharat (Developed India) driven by innovation, inclusion, and empowered citizens.
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GS Paper 3 — Science and Technology

. Autonomous Warfare Unleashed: Operation Sindoor and the Future of India-Pakistan Conflict

Context: In a bold response to the April 22 Pahalgam terror attack, India OPERATION
launched Operation Sindoor in early May — marking the first-ever
autonomous drone-led military conflict between nuclear-armed India and
Pakistan. This four-day engagement showcased the next generation of
warfare, dominated not by infantry or tanks, but by artificial intelligence, .
drone swarms, and electronic warfare systems operating beneath the ==
threshold of all-out war.

The Emergence of Algorithmic Conflict: Latest Developments

Operation Sindoor represented a strategic and technological leap in South Asian warfare. From May 7 to
May 10, both India and Pakistan employed Unmanned Aerial Systems (UAS) such as armed drones,
loitering munitions, and electronic decoys.

Key Highlights:

e Indian UAVs like the Heron MK-II and TAPAS-BH-201 (Rustom-II) conducted deep surveillance
operations inside Pakistani territory prior to active strikes.

e India executed nine precision drone strikes, utilizing real-time ISR (Intelligence, Surveillance,
Reconnaissance) capabilities.

e Tactical deception was employed through decoy drones to mislead Pakistani air defence systems
and deplete their interceptors.

The operation concluded with a ceasefire on May 10, but not before redefining the nature of conflict in
the digital age.

India’s Arsenal in the Skies: Tactical Drone Deployment

India deployed an advanced mix of indigenous and imported UAVSs, utilizing both offensive and support
platforms in a highly coordinated sequence:

Types of Drones Used:
o Nagastra-1: India’s homegrown loitering munition.
e Harop Drones: Israeli-origin UAVs capable of autonomous radar-seeking strikes.

e Swarm Drones: Developed by DRDO and private startups, used for radar saturation and
spoofing.

e Micro and Quadcopters: Provided real-time video feeds and target tracking through the Integrated
Battle Management System (IBMS).

Operational Strategy:

o Initial waves used electronic warfare payloads and decoys to jam radars and exhaust Surface-to-
Air Missile (SAM) stocks.

o Follow-up waves delivered precision strikes guided by ISR data from Heron MK-II and TAPAS
drones.

Noteworthy Incidents:
e A cricket match in Rawalpindi was reportedly halted by drone strikes.

e« An HQ-9 SAM system (Chinese-made) near Lahore was allegedly neutralised by an Indian Harop
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This display of precision showcased India's dominance in autonomous engagement, reducing risk while
maximizing impact.
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India’s Multi-Layered Air Defence: Digital Shield in Action

India's success during Operation Sindoor was heavily anchored in its Integrated Air Command and Control
System (IACCS), the brain behind India’s modern air defence network.

Core Capabilities of IACCS:

o Integration of AWACS, satellites, radar inputs, and real-time ISR feeds.

e Automated response mechanisms for low-flying drone threats.

« Fail-safe redundancy ensures continued operation even if certain command nodes are targeted.
Countering Pakistani Disruptions:

Pakistan attempted asymmetric drone swarms with varying altitudes and timings to disrupt IACCS nodes,
but India's resilient mesh network thwarted these attempts effectively.

Directed Energy Weapons (DEWs):

India also employed high-powered laser and microwave systems to disable drones instantly — ushering
in next-gen Kinetic defence.

Supporting Technologies: Tactical Enablers on the Battlefield
Akashteer Command System:

o Developed by Bharat Electronics Limited (BEL).

e Ensures digital coordination between sensors and firing units for real-time threat interception.

o Handles low-altitude UAV threats effectively even during electronic warfare or comm disruptions.
Low-Level Air Defence (LLAD) Systems:

e Upgraded Cold War-era platforms now feature electro-optical sights and radar-aided fire.

o BSF and Army snipers also contributed to frontline drone interceptions — a rare use of traditional
marksmanship in modern conflict.

Modern Air Defence Additions:

e SPYDER System: Armed with Python-5 and Derby missiles, deployed for point defence against
UAVs and cruise missiles.

o Akash and Akash-NG: Provided robust medium-range defence.
e Barak-8: Long-range, co-developed with Israel, defended high-value targets.

e S-400 ‘Triumf (Sudarshan Chakra): Russia's long-range defence system integrated for strategic
asset protection.

All systems were integrated via IACCS, ensuring unified response capabilities across land, sea, and air.
Redefining War: Autonomous Algorithms and Digital Dominance

Operation Sindoor may well be remembered as South Asia’s entry point into autonomous algorithmic
warfare.

Major Takeaways:

e Wars no longer start with troop mobilizations, but with data, drones, and algorithms.
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e This operation has redefined deterrence — replacing conventional might with Al-guided
precision.

o India's doctrine is evolving, moving toward a pre-emptive, tech-driven response framework.
Global Significance:

o This shift mirrors global trends — from Ukraine’s drone use to Israel’s automated defence grids
— placing India at the forefront of autonomous battlefield innovation.

o Italso emphasizes the importance of cybersecurity, electromagnetic spectrum dominance, and Al
policy in military strategy.

The Road Ahead: India’s Technological Edge in Combat

Operation Sindoor has set a precedent — wars of the future will be data-driven, autonomous, and
algorithmically pre-planned. As India invests further in quantum communication, Al command
systems, and hypersonic tech, the strategic advantage will increasingly favor nations that innovate in the
digital realm.
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