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Context: Prime Minister Narendra Modi, during a special outreach to the Indian 
community in Trinidad and Tobago, hailed the Indian diaspora as India’s “pride”, 
acknowledging their invaluable contributions to both their host countries and the 
homeland. The global Indian diaspora today stands at a staggering 35.42 million, 
comprising 15.85 million NRIs (Non-Resident Indians) and 19.57 million PIOs 
(People of Indian Origin), as per the Ministry of External Affairs (2024). 

In a historic move, the Prime Minister announced that sixth-generation Indian-origin citizens in Trinidad 
and Tobago would soon be eligible for the Overseas Citizenship of India (OCI) card — marking the first 
such outreach to the Caribbean nation. 

Girmitiyas: The Roots of the Indian Caribbean Identity 

The announcement comes as Trinidad and Tobago prepares to celebrate the 180th anniversary (in 
2025) of the arrival of the Girmitiyas — Indian indentured labourers who migrated in the 19th century 
under colonial agreements. 

 The term “Girmitiyas” stems from a distortion of the word “Agreement”, symbolizing the contracts 
under which they migrated. 

 These labourers were primarily from Eastern Uttar Pradesh and Bihar, bringing with them a rich 
Bhojpuri-speaking heritage. 

 Indian migrants were sent to various British colonies like Mauritius, Fiji, South Africa, and 
Trinidad & Tobago, where they endured hardships and built thriving communities that preserved 
their culture, language, and identity. 

Strengthening Bonds: Technology and Diplomacy 

Trinidad and Tobago also made history by becoming the first Caribbean nation to adopt India’s UPI 
(Unified Payments Interface). This will enable seamless digital financial transactions between citizens 
and facilitate trade and remittances between the two countries — a step forward in tech-driven diplomacy. 

Global Fotprint: Where the Diaspora Shines Brightest 

India is recognized as the largest source of international migrants globally, with around 18 million 
Indians living abroad (UN World Migration Report 2024).  

Top countries with the largest Indian diaspora communities include: 

 United States – 5.4 million 

 United Arab Emirates (UAE) – 3.6 million 

 Malaysia – 2.9 million 

 Canada – 2.8 million 

 Saudi Arabia – 2.4 million 

Why the Indian Diaspora Matters: 

1. Economic Contributions: 
 India received a record-breaking $129.1 billion in remittances in 2024, the highest ever for any 

country in any year. 
 These remittances are crucial for foreign exchange reserves, rural household income, and 

economic development. 

  Indian Diaspora in Trinidad & Tobago: A Living Legacy of Cultural Resilience and Global Impact 
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2. Investment & Entrepreneurship: 

 Diaspora members actively invest in startups, real estate, and infrastructure projects in India. 

 They act as trade facilitators, helping Indian businesses expand globally. 

3. Tech and Innovation Bridges: Indian-origin tech leaders in Silicon Valley, academic institutions, and 

Fortune 500 companies help in technology transfer, mentorship, and innovation. 

4. Cultural Custodians:They play a vital role in spreading Indian cuisine, cinema, yoga, spirituality, and 

festivals around the world, maintaining India’s soft power. 

5. Diplomatic Leverage: The diaspora acts as informal ambassadors, shaping public opinion and even 

influencing foreign policy in favor of India in their host countries. 

Facing the Challenges: Realities of the Global Indian Identity 

Despite their success, Indian diaspora communities face several ongoing challenges: 

 No Dual Citizenship: Restricts political participation and emotional ties to India. 

 Racism and Xenophobia: Increasing racial attacks in countries like the US, UK, Australia, and South 
Africa. 

 Cultural and Religious Discrimination: Stereotyping due to attire, diet, and religious identity. 

 Labour Exploitation: Especially in Gulf countries, where Indian workers face exploitative 
contracts, unsafe housing, and delayed wages. 

 Crisis of Identity: Indian-origin youth in the West often grapple with cultural alienation and the 
loss of heritage. 

 Anti-Immigrant Sentiment: Right-wing movements have escalated scrutiny and hostility toward 
immigrants. 

Bridging the Gap: India’s Initiatives for the Diaspora: 

1. Overseas Citizenship of India (OCI) Card : Offers lifelong visa-free entry, property ownership rights 
(excluding agriculture), and economic benefits to PIOs up to the 4th generation (excluding those of 
Pakistan and Bangladesh origin). 

2. Pravasi Bharatiya Divas (January 9):  

 Celebrated to mark Mahatma Gandhi’s return from South Africa. 

 A platform to honour contributions of the diaspora and foster mutual cooperation. 

3. Know India Programme (KIP): An orientation initiative for diaspora youth aged 21–35 to reconnect 

with Indian heritage, institutions, and governance. 

4. Indian Council for Cultural Relations (ICCR): Promotes Indian culture through artist exchanges, 

cultural events, and academic partnerships. 

5. e-Migrate System: Ensures legal protection for Indian workers abroad, especially in West Asia, 

through better regulation of contracts and employers. 

6. Madad Portal: An online portal for grievance redressal, helping Indians abroad with consular services, 

legal help, and documentation issues. 

7. Bharatiya Pravasi Samman Award: The highest honor given by the Indian government to 

distinguished members of the diaspora for their achievements. 

8. VAJRA Scheme: Encourages Indian-origin scientists and researchers abroad to collaborate with Indian 

institutions in cutting-edge projects. 
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9. Global Pravasi Rishta Portal & App: A modern digital interface connecting Indian missions with 

diaspora members for registration, outreach, and cultural engagement. 

Extra Insight: Did You Know? 

 Kamla Persad-Bissessar, the first woman Prime Minister of Trinidad and Tobago, is of Indian 
descent. 

 Indo-Caribbeans constitute over 37% of Trinidad and Tobago’s population, making them a major 
socio-political force in the country. 

 Many Indo-Trinidadians celebrate Phagwa (Holi) and Divali as national holidays, blending 
Caribbean culture with Indian traditions. 

Conclusion: A Global Heritage with Deep Roots 

The story of the Indian diaspora in Trinidad and Tobago is one of resilience, pride, and progress. From 
Girmitiyas who arrived under hardship to becoming pillars of society, the Indian community has left an 
indelible mark on the Caribbean. 
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Context: In a significant move, the Indian government has formally notified 
the World Trade Organization (WTO) of its intent to impose retaliatory 
tariffs worth nearly $724 million on selected U.S. imports. This development 
marks a critical escalation in a longstanding trade dispute between the two 
nations, following Washington’s extension of safeguard tariffs on automotive 
imports from India. 

What Prompted India’s Response? 

The Indian action is a direct counter to the United States’ decision to prolong safeguard duties, which 
impose a 25% ad valorem tariff on passenger vehicles, light trucks, and key auto components 
originating from India. 

 These duties were first introduced in 2018 under President Donald Trump, citing national 
security concerns under Section 232 of the U.S. Trade Expansion Act. 

 In 2025, during Trump’s second term, the U.S. removed earlier exemptions that had temporarily 
shielded India and several other nations, bringing New Delhi directly into the crosshairs. 

India's Stand at the WTO: 

India has argued that the U.S. measures violate WTO norms, specifically the General Agreement on 
Tariffs and Trade (GATT) 1994 and the WTO Agreement on Safeguards (AoS). 

 Under Article 12.3 of the AoS, countries imposing safeguard measures are required to consult with 
affected trading partners—a step the U.S. failed to undertake with India. 

 As per Article 12.5, India is entitled to suspend equivalent trade concessions if these obligations 
are not met. 

By invoking these provisions, India has reserved the right to impose tariffs on a list of U.S. products, aimed 
at offsetting the adverse impact on its exports. The proposed tariff retaliation would be calibrated to 
recover $723.75 million annually, roughly matching the estimated damage from the U.S. tariffs. 

WTO Mechanism and India’s Legal Route: 

India will formally notify its actions to the WTO’s Council for Trade in Goods and the Committee on 
Safeguards, in compliance with WTO procedures. This ensures that its steps are not only strategic but also 
legally defensible within the multilateral trading system. 

The case also draws attention to the broader question of whether “national security” justifications can be 
used as a blanket exemption to WTO commitments—a contentious issue that has undermined the 
credibility of WTO enforcement mechanisms in recent years. 

Impact on India-U.S. Trade Relations: 

This tariff standoff comes at a sensitive time, as India and the United States are engaged in high-level 
negotiations over a long-awaited Bilateral Trade Agreement (BTA). 

 The total bilateral trade affected by the U.S. safeguard action is estimated at $2.9 billion, which India 
considers unjustified. 

 Experts believe the retaliatory move by India could be a calculated pressure tactic, aiming to gain 
leverage in the ongoing trade talks and push for removal of protectionist measures on Indian 
goods. 

  India Warns WTO of Retaliatory Tariffs on U.S. Goods Worth $724 Million 
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Broader Implications for Global Trade: 

The case is being closely watched by global trade experts as it tests the efficacy and adaptability of WTO 
rules in an increasingly protectionist world. 

 It also highlights the growing trend among countries—including the U.S.—to circumvent WTO rules 
using national security as a loophole. 

 India’s formal complaint adds to a series of disputes that could reshape future interpretations of 
WTO safeguards, especially as the organization faces calls for urgent structural reform. 

Extra Insight: India’s History of Trade Retaliation: 

 This is not India’s first experience with retaliatory tariffs. In 2019, it imposed tariffs on 28 U.S. 
products (including almonds and apples) in response to the U.S. withdrawing GSP (Generalized 
System of Preferences) benefits to India. 

 India is also a co-leader of the Global South at WTO forums, often championing the cause of 
developing economies facing unfair trade restrictions. 

Conclusion: Strategic Yet Lawful Trade Pushback 

India’s latest WTO notification sends a clear message: New Delhi is ready to defend its trade interests 
using all available legal and diplomatic tools. As trade negotiations between the two democracies continue, 
this calculated move reflects India’s evolving approach—assertive, lawful, and grounded in multilateral 
norms. 

In an era of shifting trade dynamics, India’s response reinforces its image as a responsible yet resolute 
player on the global economic stage. 
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Context: In a remarkable moment of science education and inspiration, 
Indian astronaut Shubhanshu Shukla connected with students on Earth 
via ham radio from the International Space Station (ISS). This special 
communication event captured global attention and showcased the 
enduring power of amateur radio in space exploration and education. 

What is Ham Radio? 

Commonly known as Amateur Radio, ham radio is a licensed, non-commercial radio service that allows 
users to communicate using radio frequencies. 

 It is widely used for educational, experimental, and emergency communication purposes. 

 Licensed operators—known as "hams"—use a transceiver, antenna, and dedicated frequency 
bands to communicate over short and long distances, including into outer space. 

In India, anyone above the age of 12 can apply to become a licensed ham radio operator. The Ministry of 
Electronics and Information Technology is responsible for issuing these licenses after candidates pass a 
qualifying examination. 

How Ham Radio Works: 

Ham radio functions on non-commercial frequency bands allocated by international agreements. It 
enables: 

 Local, national, and global communication 

 Voice, text, image, and digital signal exchange 

 Reliable communication during natural disasters or emergencies 

 Educational outreach programs with astronauts in space 

Fun Fact: Communication can even be achieved without the internet or mobile networks, making it an 
incredibly resilient tool during crises. 

Amateur Radio in Space: A Legacy of Outreach 

The use of ham radio in space dates back to 1983, when it was first used aboard a NASA space shuttle. Since 
then, it has become a key feature of outreach missions. 

At the heart of this initiative is ARISS (Amateur Radio on the International Space Station), a global project 
that connects: 

 Astronauts aboard the ISS with students and amateur radio clubs on Earth 

 Organizations from NASA, Roscosmos, ESA, JAXA, and CSA 

 Amateur radio communities worldwide to promote STEM education and public interest in space 

The ARISS system includes radio equipment aboard the ISS, operated by trained astronauts during 
designated windows when the station passes over Earth. 

Axiom-4 Mission: Ham Radio in Action 

During the Axiom-4 mission, astronauts from India, Hungary, and Poland will each participate in two ham 
radio sessions over their 14-day mission aboard the ISS. 

 

  Ham Radio: Connecting Earth to Space with Amateur Signals 

GS Paper 3 – Science & Technology 
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 These sessions occur when the ISS is in range of Earth-based stations for brief intervals of 5–8 
minutes. 

 Astronauts will communicate with students and amateur operators in their respective countries, 
offering a unique, real-time interaction. 

Such interactions are more than symbolic—they spark curiosity, encourage youth engagement in STEM, 
and highlight international cooperation in space missions. 

Why Ham Radio Still Matters: 

Despite advances in digital and satellite communication, ham radio remains a vital and dependable 
medium, especially during: 

 Natural disasters (e.g., tsunamis, earthquakes, floods) 

 Power outages or when telecom networks fail 

 Emergency and rescue operations, where every second counts 

In India, ham radio has proven invaluable during: 

 The 2001 Bhuj earthquake 

 The 2004 Indian Ocean tsunami 

 The 2013 Uttarakhand floods 

These examples show that when conventional systems fail, ham radio steps in to save lives and maintain 
communication. 

Did You Know? 

 Over 3 million people around the world are licensed ham radio operators. 

 Notable historical users include King Juan Carlos of Spain, Late Indian President Dr. APJ Abdul 
Kalam, and astronaut Sunita Williams. 

 The International Telecommunication Union (ITU) designates specific frequencies for amateur 
radio to avoid interference with commercial or military systems. 

Conclusion: A Timeless Technology with Modern Relevance 

Ham radio may seem old-fashioned, but its importance has only grown in the face of modern 
communication vulnerabilities. Whether it's enabling astronauts to inspire students from space, or helping 
rescue teams coordinate during a disaster, ham radio is a shining example of how simple technology can 
make a profound impact. 
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Context: Facing rising public outrage, the Delhi Government has clarified that End-of-
Life Vehicles (ELVs) will not be impounded under the current enforcement of the fuel 
ban. Environment Minister Gopal Rai announced that a revised system for dealing with 
old vehicles is under development, emphasizing a more practical and structured approach. 

The move comes in response to a directive by the Commission for Air Quality 
Management (CAQM), which mandated that ELVs be removed from roads to combat 
Delhi's escalating air pollution crisis. The directive stems from court-mandated 
environmental obligations and long-standing concerns about vehicular emissions. 

What is the Fuel Ban for Old Vehicles in Delhi? 

As per the CAQM guidelines, starting July 1, 2025, fuel stations in Delhi are prohibited from supplying fuel to: 

 Diesel vehicles older than 10 years 

 Petrol vehicles older than 15 years 

This measure is being implemented in phases across the National Capital Region (NCR): 

 Delhi – from July 1, 2025 

 High-density NCR districts – from November 1, 2025 

 Remaining NCR areas – from April 1, 2026 

The aim is to discourage use of overage, high-emission vehicles, which continue to worsen Delhi's already 
hazardous air quality. 

How the Fuel Ban is Being Enforced: 

To enforce the fuel ban in real-time, 498 fuel stations and 3 major ISBTs are now equipped with Automatic Number 
Plate Recognition (ANPR) cameras. 

These cameras: 

 Scan vehicle number plates 

 Cross-check with the VAHAN database 

 Trigger audio alerts if the vehicle is identified as an ELV Fuel is denied to such vehicles unless they have valid 
exemptions or updated documents. 

Enforcement teams include the Delhi Transport Department, Traffic Police, and municipal bodies. 

Implementation Issues: Why the Rollout is Facing Backlash 

Despite the intentions, the on-ground execution has been flawed, drawing sharp criticism from vehicle owners and 
civic groups. 

Key challenges include: 

 Misaligned or malfunctioning cameras and sensors 

 Frequent ANPR failures due to incorrect or missing HSRP (High-Security Registration Plate) data 

 Lack of real-time database integration with vehicle records from nearby NCR districts 
This loophole allows owners of banned vehicles to refuel just outside Delhi, rendering the city-wide ban less 
effective. 

The Delhi Government has officially expressed concern to the CAQM, calling the rollout "premature and 
counterproductive" in its current form. 

Why Are Older Vehicles a Major Environmental Concern? 

  Delhi's Fuel Ban on Old Vehicles: Legal Grounds, Pollution Concerns, and Implementation Hurdles 

GS Paper 3 – Environmental pollution and degradation 
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Older vehicles, especially those not compliant with BS-VI emission norms, are significant contributors to Delhi’s air 
pollution: 

 BS-IV vehicles emit 4.5 to 5.5 times more particulate matter than BS-VI compliant ones. 

 The transport sector alone is responsible for: 

o 28% of PM2.5 emissions 

o 41% of SO₂ emissions 

o 78% of NOx emissions 

BS-VI (Bharat Stage VI) emission norms—enforced in April 2020—are designed to drastically reduce vehicular 
pollution. Vehicles registered before this timeline contribute disproportionately to air toxicity, even if well-maintained. 

Legal Foundation of the Fuel Ban: 

The ban on old vehicles is not new; it is rooted in several legal mandates: 

 In 2015, the National Green Tribunal (NGT) banned: 

o Diesel vehicles over 10 years 

o Petrol vehicles over 15 years in Delhi-NCR 

 The Supreme Court, in 2018, upheld this ruling, ordering strict impoundment of non-compliant vehicles. 

 New Scrapping Rules (2023), under the Motor Vehicles Act and RVSF Guidelines, require: 

o Mandatory scrapping within 180 days of vehicle registration expiry 

 From April 1, 2025, the End-of-Life Vehicles (ELV) Rules will be fully operational under the Environment 
Protection Act 

Is the Fuel Ban Enough to Improve Delhi’s Air Quality? 

Experts widely agree that while the fuel ban is a step in the right direction, it is not a standalone solution to Delhi’s 
deep-rooted air pollution crisis. 

According to the Centre for Science and Environment (CSE): 

 Vehicle age is only one factor—poor maintenance can make even new vehicles heavily polluting. 

 City-wide emissions control requires a multi-pronged approach, including: 

o Stringent PUC (Pollution Under Control) enforcement 

o Upgradation of fuel and emission standards 

o Expansion and electrification of public transport 

o Promotion of non-motorized transport (e.g., cycling, walking) 

Additional Facts: Delhi’s Pollution Snapshot: 

 Delhi remains one of the most polluted capitals in the world. 

 As per IQAir 2024, it ranked among the top 5 most polluted cities globally in PM2.5 concentration. 

 On bad days, air pollution levels exceed WHO standards by 10–15 times, causing serious health risks 
including respiratory illness, cardiac stress, and cognitive decline. 

Conclusion: A Necessary but Incomplete Move 

The fuel ban on old vehicles marks a bold attempt by authorities to tackle vehicular emissions, one of Delhi’s major 
pollution sources. However, its effectiveness hinges on better technology, inter-agency coordination, and public 
awareness. 

  

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


 

  11 
 

Freedom UPSC with Dhananjay Gautam 
Page No 

Download Our Application 

 

 
  

Context: In a major conservation push, 300 acres of encroached 
forest land have been successfully cleared in the Bukkapatna 
Chinkara Wildlife Sanctuary, reinforcing efforts to safeguard one of 
Karnataka’s most unique wildlife habitats. This step strengthens 
protection for Chinkaras (Indian Gazelles) and other native species 
that depend on this fragile ecosystem. 

Where is Bukkapatna Chinkara Sanctuary Located? 

Nestled in the Tumakuru district of Karnataka, the Bukkapatna 
Chinkara Wildlife Sanctuary was officially declared a protected area in 2019. It was established with a 
primary aim: the conservation of the Indian Gazelle, locally known as Chinkara. 

This sanctuary holds the distinction of being Karnataka’s second Chinkara sanctuary, following the 
Yadahalli Chinkara Wildlife Sanctuary in Bagalkot district, which was notified in 2016. 

Unique Ecosystem and Vegetation: 

The sanctuary lies within the wooded savannah zone—a distinctive landscape marked by: 

 Expansive grasslands ideal for grazing herbivores 

 Scattered native trees, creating a semi-arid habitat 

This terrain is well-suited for Chinkaras, who prefer open landscapes where they can spot predators from 
a distance and rely on speed to escape. 

Diverse Wildlife at Bukkapatna: 

Apart from Chinkaras, the sanctuary supports an impressive range of wild fauna, including: 

 Four-horned antelopes 

 Blackbucks 

 Sloth bears 

 Leopards 

 A variety of birds, reptiles, and smaller mammals 

This biodiversity underscores Bukkapatna’s ecological importance as a safe haven for multiple threatened 
and lesser-known species in southern India. 

Floral Richness: A Blend of Medicinal and Native Trees 

The sanctuary is also home to a range of native and medicinal tree species, including: 

 Hardwickia binata (Anjan) 

 Phyllanthus emblica (Amla) 

 Boswellia serrata (Shallaki) – known for its anti-inflammatory properties 

 Tamarindus indica (Imli) 

 Pterocarpus marsupium (Bijaka) – traditionally used for diabetes treatment 

 Anogeissus latifolia (Dhaura) 

 Shorea talura and Terminalia tomentosa 

  Bukkapatna Chinkara Wildlife Sanctuary: Karnataka’s Hidden Haven for the Indian Gazelle 
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These species not only support the herbivore population but also play a critical role in soil conservation 
and microclimate regulation within the sanctuary. 

Why Bukkapatna Sanctuary Matters: 

 Critical Habitat: With Chinkara populations under threat from habitat loss, hunting, and human 
interference, sanctuaries like Bukkapatna are crucial to ensure their survival. 

 Biodiversity Conservation: It contributes significantly to Karnataka’s wildlife diversity, 
particularly in the semi-arid Deccan Plateau region, which is often overlooked in conservation 
efforts. 

 Eco-Tourism Potential: As awareness grows, the sanctuary may evolve into a low-impact eco-
tourism destination, promoting wildlife education and sustainable livelihood opportunities for local 
communities. 

Did You Know? 

 The Chinkara (Gazella bennettii) can survive without direct water intake, drawing moisture from 
plants—an adaptation to arid climates. 

 It is listed as Least Concern by the IUCN, but localized threats make regional conservation efforts 
vital. 

 Tumakuru, where the sanctuary is located, is part of the Eastern Dry Zone of Karnataka, known for 
its unique dry deciduous forests and rocky terrain. 

Conclusion: A Step Forward in Wildlife Protection 

The recent removal of encroachments in the Bukkapatna Chinkara Wildlife Sanctuary is more than just a 
land recovery operation—it's a reaffirmation of Karnataka’s commitment to preserving its natural 
heritage. As pressures from urbanization and agriculture continue to mount, such protected areas play a 
pivotal role in securing the future of vulnerable species and ecosystems. 
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Context: Mount Shinmoedake, a prominent and active volcano in 
southern Japan, has erupted once again, spewing a massive 
column of ash high into the sky. Located in the Kirishima 
volcanic range on Kyushu Island, the volcano’s renewed activity 
has drawn the attention of both scientists and the public due to its 
frequent historical eruptions and geological significance. 

The eruption, while not immediately life-threatening, is being 
closely monitored by the Japan Meteorological Agency (JMA), 
which has issued advisories for volcanic ash fall, particularly affecting air quality and aviation routes in 
surrounding areas. 

About Mount Shinmoedake: A Volcanic Icon of Japan 

Mount Shinmoedake stands at 1,420.8 meters above sea level and is part of the Kagoshima Prefecture's 
volcanic complex. It is a classic stratovolcano, known for its steep cone shape and layered structure 
resulting from multiple explosive eruptions over centuries. 

 First recorded eruption: 1716, and it has erupted intermittently ever since. 

 Notable eruptions: The volcano showed significant explosive activity in 2011, 2018, and now again 
in 2025, all marked by lava dome growth, pyroclastic flows, and ash clouds. 

 Cultural significance: It gained global recognition as the villain’s hideout in the 1967 James Bond 
movie "You Only Live Twice", filmed partly on the volcano’s rugged slopes. 

What Makes Stratovolcanoes Unique? 

Stratovolcanoes (also called composite volcanoes) are among the most dramatic and dangerous types 
of volcanoes on Earth. They form through repeated cycles of lava flows, ash deposits, and pyroclastic 
materials, giving them their distinct layered appearance. 

Key Features: 

 Tall and steep: Much more vertically prominent than shield volcanoes. 

 Commonly located at subduction zones, where one tectonic plate dives beneath another. 

 Viscous lava: Primarily andesite and dacite, which are thicker and cooler than basalt, causing 
pressure buildup. 

 Explosive eruptions: Due to trapped gases, eruptions are often sudden and violent. 

 Summit craters: Usually contain a lava dome, crater lake, or ice, depending on activity. 

Over 60% of Earth’s volcanoes fall into this category, many forming the volatile Pacific Ring of Fire, which 
includes Japan, Indonesia, Chile, the Philippines, and the U.S. West Coast. 

Mount Shinmoedake’s Geology and Tectonic Setting: 

The volcano lies on a complex tectonic boundary where the Philippine Sea Plate subducts beneath the 
Eurasian Plate—a zone that is highly prone to seismic and volcanic activity. 

 The Kirishima volcanic group itself includes over 20 individual cones, making it a hotspot for 
geologists. 

 Past eruptions have included volcanic tremors, crater widening, lava dome formation, and ash 
clouds reaching over 7,000 meters. 

  Mount Shinmoedake Eruption: Japan’s Fiery Stratovolcano Roars to Life Again 

GS Paper 1 – Geography 
 

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


 

  14 
 

Freedom UPSC with Dhananjay Gautam 
Page No 

Download Our Application 

Shinmoedake’s eruptions often trigger secondary hazards such as lahars (volcanic mudflows) and ashfall 
disrupting transport, agriculture, and infrastructure in the nearby regions. 

Why This Eruption Matters: 

 Aviation risk: Volcanic ash can damage jet engines and reduce visibility, leading to flight 
cancellations or diversions. 

 Health hazards: Fine ash particles can irritate the lungs, eyes, and skin, especially among 
vulnerable populations. 

 Environmental impact: Ashfall affects soil pH, water bodies, and plant life, sometimes leading to 
temporary crop failures. 

 Seismic monitoring: Each eruption provides data on the magma chamber’s behavior, crucial for 
eruption forecasting. 

Interesting Facts About Mount Shinmoedake: 

 Crater lake: At times, the summit crater holds a lake that boils off during eruptions, indicating 
rising magma. 

 The volcano’s name—“Shinmoe”—is believed to be derived from ancient Japanese dialects, 
meaning “newly born hill.” 

 It’s a sacred site in local Shinto traditions, with rituals conducted to appease the mountain spirit 
and prevent eruptions. 

Conclusion: A Vital Natural Laboratory and a Volatile Beauty 

Mount Shinmoedake continues to be a living laboratory for volcanologists, offering insights into 
stratovolcano behavior and tectonic processes. Its eruptions serve as both a warning and a reminder of 
the immense power that lies beneath the Earth's crust. 

As part of Japan’s volcanic identity, Shinmoedake also plays a role in education, disaster preparedness, 
and cultural heritage. With robust monitoring and early warning systems in place, Japan remains at the 
forefront of volcanic risk mitigation—but nature’s fury, as Shinmoedake shows, can never be fully 
predicted. 
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Context: The Great Nicobar Infrastructure Project (GNIP) is a massive 
developmental initiative planned for Great Nicobar Island (GNI). It includes the 
construction of a trans-shipment port, an international airport, urban 
infrastructure, and a 450 MVA gas and solar-based power plant. 

Despite receiving environmental and preliminary forest clearance, the project 
has raised serious environmental and seismic safety concerns, particularly regarding the underestimation 
of earthquake and tsunami risks in the Environmental Impact Assessment (EIA). 

Seismic Concerns: A High-Risk Zone 

Great Nicobar Island lies in Seismic Zone V, the highest seismic risk category in India. This region is 
located along the Andaman Subduction Zone, where the Indian Plate is diving beneath the Burmese 
Microplate, a process known as subduction. This tectonic setting is inherently prone to major 
earthquakes and tsunamis. 

The 2004 Indian Ocean tsunami, one of the deadliest natural disasters in history, severely impacted the 
Nicobar Islands, highlighting the region's geological vulnerability. 

Understanding Earthquakes: 

An earthquake is a sudden and violent shaking of the ground, typically caused by movement along fault 
lines due to tectonic plate activity. The Earth’s outermost layer, the lithosphere, is broken into tectonic 
plates that float on the viscous mantle. Their movement builds up stress in the crust, which is eventually 
released as seismic energy. 

Key Terms: 

 Epicenter: The point on the Earth’s surface directly above the origin of the earthquake. 

 Seismic Waves: Energy waves generated by earthquakes, causing the ground to shake. 

Measuring Earthquake Activity: 

Earthquakes are quantified using the following scales: 

 Richter Scale: Measures magnitude, or the amount of energy released (ranges from 0 to 10). 

 Mercalli Intensity Scale: Measures the intensity, or the impact and visible damage on the surface. 

Seismic activity is monitored using instruments called seismometers, which detect seismic waves. 

Types of Seismic Waves: 

Body Waves (Travel through Earth’s interior) 

 P-Waves (Primary Waves): 

o Fastest seismic waves. 

o Move in a compressional manner. 

o Travel through solids, liquids, and gases. 

 S-Waves (Secondary Waves): 

o Move in a transverse manner. 

o Travel only through solids. 

o More damaging than P-waves. 

  Assessment of Earthquake Risk for the Great Nicobar Infrastructure Project (GNIP)  
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Surface Waves (Travel along Earth’s surface): 

 Slower than body waves. 

 Cause greater destruction due to higher amplitude. 

India’s Earthquake Vulnerability: 

 58.6% of India’s landmass is prone to moderate to severe seismic activity. 

 Seismic Zones of India: 

o Zone V: Extremely high risk (~11% of India). 

o Zone IV: High risk (~18%). 

o Zone III: Moderate risk (~30%). 

o Zone II: Low risk (remainder). 

The GNIP is located in Zone V, making it one of the most earthquake-sensitive areas in the country. 

Environmental and Social Implications: 

Aside from seismic risks, the GNIP has raised concerns over: 

 Massive tree-felling and biodiversity loss. 

 Displacement and disruption of indigenous tribes. 

 Disturbance of marine ecosystems. 

Due to these risks, the National Green Tribunal (NGT) has ordered a re-evaluation of the project’s 
environmental impact. 

Additional Insights: 

 The 2004 tsunami was triggered by a magnitude 9.1 earthquake along the same tectonic boundary 
near Sumatra. 

 Tsunamis are caused primarily by vertical displacement of the seafloor during subduction zone 
earthquakes. 

 Early-warning systems and disaster-resilient infrastructure are essential in high-risk zones like 
Great Nicobar. 

Conclusion: 

The Great Nicobar region’s seismic volatility, coupled with environmental fragility, necessitates a 
thorough and transparent reassessment of GNIP. Ignoring the geological realities could lead to 
catastrophic consequences, both for infrastructure and local communities. 
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Context: The Chief Justice of India (CJI) recently highlighted the power of 
mother tongue-based education, calling it not just a tool for learning but a 
foundation for moral development, cultural identity, and cognitive 
growth. His remarks reignited the national conversation on how education 
in one’s native language nurtures both intellect and character. 

India's Linguistic Richness: 

India is one of the most linguistically diverse nations in the world: 

 Over 1,300 recognized mother tongues 

 122 major languages spoken by more than 10,000 people each 

 Indigenous linguistic traditions rooted in ancient Gurukuls and Madrasas, where learning took 
place in Sanskrit, Pali, Persian, and regional dialects 

However, colonial-era policies imposed English as the dominant medium, marginalizing native 
languages and widening the cultural-linguistic divide, the impact of which is still visible today. 

Mother Tongue: More Than a Medium 

A mother tongue is not just a communication tool — it is a carrier of values, traditions, identity, and 
indigenous knowledge systems. Language shapes how we think, relate, and understand the world 
around us. Teaching in the mother tongue is thus a cultural revival as much as it is an educational reform. 

Policy Backing and Reforms: 

Several key commissions and policies have long supported native-language instruction, especially at the 
primary level: 

 Radhakrishnan Commission (1948) 

 Mudaliar Commission (1952–53) 

 Kothari Commission (1964–66) 

 National Policy on Education (1986) 

More recently, transformative frameworks have emerged: 

 National Education Policy (NEP) 2020 and National Curriculum Framework 2023: Advocate 
mother tongue or home language as the medium of instruction at least until Grade 5, preferably 
till Grade 8 and beyond 

 Right to Education Act, 2009: Recommends mother tongue instruction “as far as practicable” 

 Flagship initiatives: 

o NIPUN Bharat: Foundational literacy and numeracy in native languages 

o Vidya Pravesh and NISHTHA FLN: Early-grade learning support in regional tongues 

o CBSE language mapping: Inclusion of 52 Indian languages including Bhutia, Kuki, and 
Sherpa 

Why Teaching in the Mother Tongue Works: 

Cognitive and Academic Advantages: 

  Studying in the Mother Tongue Instills Strong Values: Chief Justice of India 
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 Children learn faster and more effectively when taught in a familiar language. 

 Enhances critical thinking, creativity, and problem-solving skills. 

Cultural Identity and Self-Esteem: 

 Promotes confidence and pride in one’s heritage. 

 Preserves linguistic diversity and connects children to ancestral knowledge. 

Improved Learning Outcomes: 

 According to UNESCO and UNICEF, mother tongue education results in better literacy and 
numeracy in early grades. 

 Leads to higher student participation and lower dropout rates. 

Challenges in Implementation: 

Global Competitiveness Concerns: 

 Overemphasis on native languages might reduce English proficiency, which is crucial in global 
academia and job markets. 

Logistical Hurdles: 

 In multilingual regions, selecting a single mother tongue is complex. 

 There's a lack of qualified teachers fluent in local languages and a shortage of quality learning 
materials. 

Transition Issues: 

 Switching from mother tongue to English in higher grades can be difficult, especially for technical 
and scientific subjects. 

 Students may become dependent on their native language, reducing fluency in second or third 
languages. 

Way Forward: A Balanced Approach 

 Promote bilingual and multilingual education: Begin with the mother tongue, gradually 
integrating English and other national/international languages. 

 Invest in teacher training for multilingual instruction and develop high-quality educational 
materials in regional languages. 

 Encourage regional flexibility, allowing states to tailor approaches while aligning with national 
education goals. 

 Leverage technology to create digital tools and e-learning platforms in native languages to expand 
access and inclusion. 

Extra Insight: Globally, countries like Finland, South Korea, and Japan prioritize native language 
instruction in early education, and their students consistently top international learning assessments such 
as PISA. This shows that strong foundational learning in one’s own language does not hinder global 
competitiveness but enhances it when paired with second-language instruction. 

Conclusion: Education in the mother tongue is more than just an academic tool — it is a powerful means 
of preserving heritage, building identity, and unlocking a child’s full potential. As India reimagines its 
education system, balancing linguistic pride with global preparedness will be key to shaping a generation 
that is both rooted and ready. 
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Context: In a significant step towards empowering the cooperative movement 
in India, the Union Cooperation Minister recently laid the foundation stone for 
India’s first national-level cooperative university, Tribhuvan Sahkari 
University (TSU), in Anand, Gujarat—the historic land of Amul and India's 
White Revolution. The minister emphasized that cooperative societies play a 
vital role in India’s economic progress, especially in uplifting rural and 
marginalized communities. 

What Are Cooperatives? 

A cooperative is a member-owned and member-driven organization, where individuals come together to 
fulfill shared economic, social, or cultural needs. Every member has equal voting rights (one-member, one-vote), 
regardless of their financial stake. 

Unlike profit-maximizing corporations, cooperatives prioritize member welfare, collective growth, and 
community empowerment. 

Types of Cooperatives in India: India’s cooperative movement is vast and diverse, covering almost every sector 
of the economy: 

 Agricultural Cooperatives: 

o Dairy Cooperatives: Promote milk production and processing (e.g., Amul). 

o Farmers' Cooperatives: Provide access to seeds, fertilizers, credit, and markets. 

o Fishermen Cooperatives: Help in resource management and collective sale of catch. 

 Consumer Cooperatives: Operate fair-price shops and stores to offer goods at reasonable prices. 

 Worker Cooperatives: Owned and managed by workers themselves, often in artisan and small-scale 
industries. 

 Credit Cooperatives: Cooperative banks and credit societies offer financial services to members, 
especially in underserved regions. 

 Housing Cooperatives: Enable people to build or manage affordable housing, especially in urban India. 

Constitutional and Legal Backing: The 97th Constitutional Amendment Act (2011) provided a strong 
constitutional foundation for cooperatives: 

 Recognized the right to form cooperative societies as a fundamental right (Article 19). 

 Introduced Article 43-B under Directive Principles for promoting cooperatives. 

 Added Part IX-B to the Constitution, laying down rules for cooperative governance, transparency, and 
elections. 

 Empowered Parliament to legislate on multi-state cooperative societies, while states govern others. 

Why Cooperatives Matter: Pillars of India's Growth 

Rural Empowerment: 

 With over 65% of India’s population living in rural areas, cooperatives are essential in providing 
access to credit, markets, and infrastructure. 

 Primary Agricultural Credit Societies (PACS) are the first point of contact for rural credit. 

Support for Small Producers: 

  Cooperatives: Strengthening the Economic Foundation of India 
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 Cooperatives give marginal farmers, artisans, women, and workers the power of collective 
bargaining and independence from exploitative middlemen. 

 Example: Amul transformed India’s dairy sector by empowering millions of landless dairy farmers. 

 Self-Reliance and Localization: 

 Cooperatives encourage local resource pooling, community ownership, and reduction in dependence 
on corporates or external markets. 

 They promote the spirit of Atmanirbhar Bharat by making communities self-sustaining. 

Institutional Support and Policy Framework: 

 Cooperative Societies Act: Administered by state governments and tailored to local needs. 

 Multi-State Cooperative Societies Act, 2002: Regulates cooperatives operating across states. 

 National Cooperative Policy (2002): Focuses on improving governance, transparency, and financial 
sustainability. 

 Ministry of Cooperation (Established 2021): A dedicated ministry to strengthen, modernize, and 
reform cooperatives across India. 

Inspiring Success Stories: 

 Amul (Gujarat): From milk pooling to global dairy exports, Amul has revolutionized rural livelihoods. 

 Water Cooperatives in Maharashtra: Efficient management of irrigation and water resources, 
ensuring better crop yields. 

 Kerala’s Cooperative Model: Known for its robust cooperative network in banking, agriculture, 
housing, and retail. 

Challenges Facing Cooperatives: 

 Governance Issues: Political interference, poor leadership, and lack of accountability remain 
widespread. 

 Access to Capital: Many cooperatives struggle with inadequate funding and reliance on government aid. 

 Competition: Growing dominance of private corporates and MNCs threatens cooperative sustainability. 

 Technology Deficit: Digital transformation is slow, limiting competitiveness and operational efficiency. 

The Way Forward: 

 Promote Professional Management: Capacity building and training for cooperative leaders. 

 Technology Integration: Introduce digital platforms and tools for better record-keeping, market access, 
and transparency. 

 Encourage Youth Participation: Attract the younger generation through entrepreneurship 
opportunities within the cooperative sector. 

 Global Linkages: Facilitate export-oriented cooperatives, especially in organic farming, handlooms, 
and artisanal products. 

Conclusion: Cooperatives are not just business entities — they are the lifeblood of inclusive development, 
social justice, and community empowerment in India. By nurturing this third economic pillar—alongside the 
public and private sectors—India can create a model of development that is equitable, democratic, and self-
sustaining. 
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Context: A fresh environmental controversy has emerged as the Odisha 
government floated a tender to build a high-level bridge over the Mahanadi 
River, close to the Satkosia Tiger Reserve—an ecologically fragile and 
biologically rich landscape. Conservationists have raised alarms, warning that 
such development could disrupt the natural habitats and migratory paths of 
several endangered species. 

Where is Satkosia Tiger Reserve Located? 

Situated in the heart of Odisha, the Satkosia Tiger Reserve spans across four districts: Angul, Cuttack, 
Boudh, and Nayagarh. It covers an expansive area of 1,136.70 sq. km, which includes a buffer zone of 
440.26 sq. km. 

The reserve encompasses two adjoining wildlife sanctuaries: 

 Baisipalli Sanctuary 

 Satkosia Gorge Sanctuary 

It also forms a vital part of the Mahanadi Elephant Reserve, enhancing its significance as a wildlife corridor 
in eastern India. 

Unique Geographical Features: The terrain of Satkosia is hilly and rugged, interspersed with steep slopes 
and narrow valleys. The Mahanadi River, one of India’s major rivers, flows through the heart of the 
reserve, creating dramatic gorges and enriching the biodiversity. 

 Elevation ranges from 37 meters to 932 meters 

o Lowest point: Katrang 

o Highest point: Sunakhania 

Importantly, Satkosia lies at the confluence of two major biogeographic zones: 

 The Eastern Ghats 

 The Deccan Peninsula 

This unique positioning makes it a crucial ecological transition zone, hosting species from both regions. 

Rich and Diverse Vegetation: The reserve’s forest cover is primarily composed of North Indian tropical 
moist deciduous forests and moist peninsular low-level sal forests. 

Key Flora: 

 Sal (Shorea robusta): The dominant tree species forming dense and gregarious stands 

 Asan (Terminalia alata) 

 Dhaura (Anogeissus latifolia) 

 Bamboo (Dendrocalamus strictus) 

 Simal (Bombax ceiba) 

These forests offer essential cover, nesting, and foraging spaces for a wide variety of fauna. 

Faunal Diversity: Home to Endangered and Iconic Species 

Satkosia is a biodiversity hotspot, home to a wide array of mammals, birds, reptiles, and amphibians. 

 

  Satkosia Tiger Reserve: A Biodiversity Treasure Facing New Threats 
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Notable Wildlife: 

 Tiger (Panthera tigris) 

 Leopard 

 Asiatic Elephant 

 Spotted Deer (Chital) 

 Sambar Deer 

 Four-horned Antelope (Chowsingha) 

 Barking Deer 

 Indian Bison 

 Sloth Bear 

 Dhole (Wild Dog) 

 Jackal 

 Indian Giant Squirrel 

 Porcupine 

Critically Endangered Reptiles: 

 Freshwater Crocodile (Crocodylus palustris) 

 Gharial (Gavialis gangeticus) 

These species depend on the riverine ecosystems and undisturbed forest corridors for survival. 

Emerging Threats and Conservation Challenges: 

The proposed bridge construction near the tiger reserve poses serious risks: 

 Habitat fragmentation: Affects wildlife movement and breeding patterns 

 Noise and human intrusion: Disturbs sensitive species, especially nocturnal and shy animals 

 River pollution and sedimentation: Threatens aquatic life, including endangered crocodilians 

In recent years, tiger reintroduction efforts in Satkosia have faced setbacks due to conflict with local 
communities and poaching threats. Any additional infrastructure projects must be assessed with caution 
and ecological sensitivity. 

Additional Insights: 

 Satkosia Gorge, formed by the Mahanadi cutting through the Eastern Ghats, is considered one of 
India’s most scenic river gorges. 

 It is also a significant ecotourism destination, drawing visitors for boat safaris, birdwatching, and 
jungle treks. 

 The reserve forms part of the Eastern Highlands Moist Deciduous Forests ecoregion, one of the 
globally recognized biodiversity hotspots. 

Conclusion: The Satkosia Tiger Reserve is much more than a protected forest—it's a lifeline for Odisha’s 
wildlife and a living testament to India’s rich ecological heritage. While infrastructure development is 
important, it must not come at the cost of irreversible ecological damage. Careful environmental 
assessments, consultation with wildlife experts, and inclusive local engagement are crucial before 
moving forward. 
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Context: In a significant move to enhance its long-range precision 
strike capabilities, the Indian Air Force (IAF) is reportedly 
evaluating the acquisition of the AIR LORA missile system. This 
advanced air-launched ballistic missile could provide the IAF with a 
major strategic edge, especially in high-risk and high-value strike 
missions. 

What is AIR LORA? 

The AIR LORA (Long-Range Artillery) is a next-generation air-
launched ballistic missile, developed by Israel Aerospace Industries (IAI). It is designed to strike 
hardened targets, including enemy command centers, airbases, critical infrastructure, and naval 
vessels operating in complex coastal environments. 

Unlike traditional cruise missiles, AIR LORA delivers high-speed, high-precision, and autonomous deep-
strike capabilities from the air. 

Key Features and Specifications: 

 Missile Type: Short-range air-to-ground ballistic missile 

 Length: 5.2 meters 

 Diameter: 0.624 meters 

 Launch Weight: Approx. 1,600 kg 

 Payload Capacity: Up to 600 kg, with options for: 

o High Explosive (HE) warhead 

o Submunitions 

Superior Combat Capabilities: 

 Fire-and-Forget: Once launched, the missile requires no further guidance from the aircraft, 
allowing the pilot to retreat safely. 

 Mid-Flight Retargeting: Unique ability to alter target coordinates during flight, enabling dynamic 
battlefield adaptability. 

 High Survivability: 

o Equipped with advanced inertial navigation (INS) and Global Navigation Satellite System 
(GNSS) with robust anti-jamming technology. 

o Performs reliably in all-weather, day/night conditions, and heavily contested airspaces. 

 Supersonic Speed: Travels at supersonic velocity, making it difficult to intercept. 

 Terminal Trajectory Shaping: Enables a 90° vertical dive attack angle, maximizing penetration 
power and target destruction. 

 Combat-Proven Navigation System: Ensures high accuracy and mission success even in GPS-
denied environments. 

Platform Compatibility and Ease of Integration: 
The AIR LORA system is designed for simple and rapid integration into various airborne platforms. It can 
function: 

 

  AIR LORA: Game-Changer in India’s Aerial Strike Arsenal 
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 As a stand-alone weapon with internal targeting 

 Or through integration into an aircraft’s avionics system 

Its plug-and-play architecture, combined with autonomous functionality, makes it operator-friendly 
and suitable for rapid deployment in combat scenarios. 

Strategic Significance for India: 

With a strike range of up to 400 km, AIR LORA allows Indian aircraft to hit targets deep inside enemy 
territory without entering hostile air defense zones. This provides a significant force multiplier, especially 
during surgical strikes, counterforce operations, or in deterring strategic threats across both western 
and eastern fronts. 

In the evolving era of high-speed, precision-guided weaponry, AIR LORA aligns with India’s doctrine of 
“stand-off strikes”—delivering maximum impact while minimizing pilot and platform vulnerability. 

Did You Know? 

 AIR LORA is a variant of the LORA missile, initially developed as a land-launched tactical ballistic 
missile by IAI. 

 Its airborne adaptation offers greater operational flexibility and is particularly valuable for multi-
domain warfare where air, land, and sea threats are interconnected. 

Conclusion: A New Era of Air Dominance 

If inducted, AIR LORA would significantly expand India’s strike envelope, empowering the Indian Air Force 
with a highly accurate, survivable, and flexible deep-strike weapon. As aerial warfare becomes 
increasingly precision-oriented and technology-driven, missiles like AIR LORA will be essential tools in 
securing strategic deterrence and operational supremacy. 
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Context: In a remarkable addition to India’s rich aquatic diversity, 
a team of Indian ichthyologists has discovered a new species of 
freshwater fish in the Brahmaputra River near Maijan Ghat, 
Dibrugarh (Assam). The species has been named Pethia 
dibrugarhensis, in honor of the region where it was found. 

This discovery further highlights the ecological richness of 
Northeast India, particularly the Brahmaputra basin, which is 
recognized as one of the global hotspots for freshwater 
biodiversity. 

Taxonomy and Classification: 

 Scientific Name: Pethia dibrugarhensis 

 Family: Cyprinidae (Carp family) 

 Genus: Pethia 

 Common Group: Barbs – a sub-group of small, often colorful freshwater fishes 

This newly identified species belongs to the same family as carps and minnows, many of which are of both 
ecological and commercial significance. 

Habitat and Ecosystem: 

 The species was found inhabiting moderately fast-flowing stretches of the Brahmaputra River. 

 It thrives in a mixed substrate environment consisting of mud, sand, and gravel-stone beds. 

 Pethia dibrugarhensis is part of a complex community of small indigenous freshwater fishes that 
coexist in the region—indicating a delicate and interdependent aquatic ecosystem. 

Such discoveries underline the importance of conserving riverine habitats, especially in biogeographically 
unique regions like Assam. 

Unique Morphological Features: 

This species stands out due to a distinct combination of physical traits: 

 Incomplete lateral line – an interrupted line of sensory organs running along the side of the body, 
which helps fish detect movement and vibrations. 

 A large, prominent black blotch on the caudal peduncle (the narrow part before the tail fin) that 
extends both dorsally and ventrally. 

 Absence of barbels – unlike many other barbs, it lacks the slender, whisker-like structures near 
the mouth. 

 No humeral spots (dark markings typically found near the gill cover). 

These unique traits help clearly distinguish Pethia dibrugarhensis from other closely related species. 

What Are Barbs? 

 Barbs are a diverse group of freshwater fishes belonging to the genus Pethia and other related 
genera in the Cyprinidae family. 

 Native to Asia, Europe, and Africa, they are known for: 

 

  Pethia dibrugarhensis: A New Jewel in India’s Freshwater Biodiversity 
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o Small size 

o Hardy nature 

o Often vibrant colors 

o Presence of barbels (although Pethia dibrugarhensis is an exception) 

 Popular among aquarists, barbs like the Rosy Barb and Tiger Barb are widely bred for ornamental 
fish keeping. 

 Ecologically, barbs play an important role in river and stream ecosystems by contributing to the 
food chain and nutrient cycling. 

Why This Discovery Matters: 

 It adds to the growing list of indigenous freshwater species found in the Indian subcontinent—
critical for biodiversity indexing and conservation efforts. 

 Helps in ecological mapping of sensitive habitats like the Brahmaputra, which are under pressure 
from pollution, sand mining, and hydrological alterations. 

 Enhances scientific understanding of evolutionary diversity within Cyprinids. 

 Could have potential conservation and even ornamental value, given the distinct appearance of the 
species. 

Conclusion: A Wake-Up Call for Conservation 

The discovery of Pethia dibrugarhensis is not just a scientific milestone—it is a reminder of the hidden 
wonders still thriving in India’s rivers. However, with increasing threats to freshwater ecosystems, the 
urgent need to protect habitats like the Brahmaputra cannot be overstated. 
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Context: The Government of Andhra Pradesh has recently taken a bold step 
toward future-ready innovation by launching the Amaravati Quantum Valley 
Declaration (AQVD). This visionary initiative aims to transform Amaravati into 
India’s first Quantum Valley and position it as a global epicenter for quantum 
technologies. 

By fostering a robust deep-tech ecosystem, AQVD aligns seamlessly with the country’s ambitious National 
Quantum Mission (NQM)—a significant stride in India's journey toward becoming a quantum technology 
powerhouse. 

Vision Behind AQVD: 

The AQVD sets out to establish Amaravati as a deep-tech capital by: 

 Attracting over $1 billion in investments by 2029, with $500 million expected by 2027. 

 Developing a thriving ecosystem focused on quantum computing, quantum chip design, quantum 
sensing, and quantum communication. 

 Launching QChipIN, India’s largest open-access quantum testbed, to support real-time integration 
of quantum processors and research experiments. 

This effort is the result of a multi-stakeholder collaboration involving: 

 The Andhra Pradesh government, 

 Tech giants like IBM, TCS, and Larsen & Toubro (L&T), 

 Top-tier academic institutions, and 

 Cutting-edge startups from across the globe. 

Strategic Objectives and Significance: 

The declaration carries profound implications for India’s tech-driven economic growth and strategic 
independence in critical technologies. Its key goals include: 

 Establishing Amaravati as a globally competitive hub for quantum research and innovation. 

 Promoting public-private partnerships (PPP) to accelerate innovation and commercialization. 

 Upskilling youth and researchers in quantum science and engineering. 

 Supporting India’s vision for quantum sovereignty by reducing dependence on foreign quantum 
cloud systems. 

Understanding Quantum Technology: A Scientific Breakthrough 

Quantum computing is based on the principles of quantum mechanics, the branch of physics that governs 
the behavior of subatomic particles. Unlike traditional computers that use binary bits (0 or 1), quantum 
computers work with qubits, which can exist in multiple states simultaneously. 

Key Concepts in Quantum Computing: 

 Qubit: The basic unit of quantum information, capable of being in a superposition of 0 and 1. 

 Superposition: Enables a qubit to perform parallel processing, drastically speeding up complex 
computations. 

 

  Amaravati Quantum Valley Declaration: Pioneering India’s Quantum Future 
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 Entanglement: A mysterious quantum link where the state of one qubit instantly affects another—
regardless of distance. 

 Quantum Gates: Used to manipulate qubits, similar to classical logic gates but in more complex and 
multidimensional ways. 

Why Quantum Technology Matters: 

Quantum technology is dual-use—serving both civilian and military purposes. It has the potential to 
revolutionize: 

 National security through quantum encryption and secure communications, 

 Pharmaceuticals via accurate molecular simulations for drug discovery, 

 Financial systems through optimization of large datasets, 

 Artificial intelligence by enhancing machine learning algorithms. 

India’s emphasis on building indigenous quantum capabilities ensures data sovereignty and strategic 
autonomy in an increasingly digital world. 

India’s Quantum Milestones: 

India is making rapid strides in the global quantum race: 

 National Quantum Mission (NQM): Launched with a budget of ₹6,003 crore, aiming to build 
quantum computers with 50 to 1000 qubits by 2031. 

 QpiAI-Indus: India’s first full-stack quantum computer with 25 superconducting qubits, unveiled 
in 2025. 

 ISRO & SAC: Developing satellite-based Quantum Key Distribution (QKD) for ultra-secure 
communication. 

 Quantum Materials Research: Exploring superconductors and topological materials for future 
quantum devices. 

Challenges on the Quantum Frontier: 

Despite the momentum, significant challenges remain: 

 Error Correction: Qubits are highly sensitive and prone to decoherence. 

 Scalability: Building machines with thousands of reliable qubits is still a long-term goal. 

 Infrastructure Demands: Quantum systems require cryogenic cooling and advanced shielding, 
making them expensive and complex to maintain. 

Conclusion: A Quantum Leap for India 

The Amaravati Quantum Valley Declaration marks a historic turning point in India’s scientific and 
technological evolution. With ambitious investments, strategic partnerships, and strong policy backing, 
Amaravati is set to become a beacon of quantum innovation, not just for India, but for the world. 

As we enter the Quantum Era, initiatives like AQVD pave the way for next-generation breakthroughs in 
computing, communications, and beyond—putting India at the cutting edge of 21st-century science. 
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Context: India is accelerating its journey toward becoming a global 
bioeconomy leader, with the Union Minister of Science & 
Technology reaffirming the nation’s goal of reaching a $300 billion 
bioeconomy by 2030. Emphasizing that every citizen is a 
stakeholder, the Minister called for widespread public awareness 
and inclusive participation in the country’s biotechnology 
transformation. 

This bold vision marks a strategic step towards aligning 
biotechnology, sustainability, and economic development, 
making India a major force in the global biotech landscape. 

What is Bioeconomy? 

The bioeconomy refers to the sustainable use of renewable biological resources—such as plants, 
animals, microbes, and biomass—to produce food, energy, pharmaceuticals, and industrial goods. 

It integrates innovations in genomics, synthetic biology, gene editing, bioprinting, and bioinformatics 
to support a circular economy and address pressing environmental and health challenges. It is key to 
achieving green growth, climate resilience, and inclusive development. 

India’s Bioeconomy: An Emerging Global Power 

India ranks among the Top 12 global biotechnology destinations and is the third-largest biotech hub in 
the Asia-Pacific region. The sector has grown sixteen-fold, from $10 billion in 2014 to $165.7 billion in 
2024, contributing 4.25% to India’s GDP. 

Core Sectors of India’s Bioeconomy: 

 Biopharmaceuticals 

 Bio-agriculture 

 Bio-IT 

 Bio-services 

The sector has witnessed a robust CAGR of 17.9% in recent years, signaling strong momentum toward 
achieving the $300 billion target by 2030. 

Government-Led Policy and Programmes 

BioE3 Policy (2024): 

The Biotechnology for Economy, Environment, and Employment (BioE3) policy envisions India as a 
biotech manufacturing powerhouse. It promotes: 

 High-performance biomanufacturing and Bio-AI hubs 

 Establishment of biofoundries for innovation-driven R&D 

 A regenerative bioeconomy for green growth 

 Expansion of a biotech-skilled workforce 

 Alignment with India’s Net Zero and LiFE (Lifestyle for Environment) goals 

National Biopharma Mission: 

  India Sets Ambitious Vision: $300 Billion Bioeconomy by 2030 
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 Implemented by BIRAC under the Department of Biotechnology 

 Budget: $250 million (50% funded by the World Bank) 

 Supports 101 R&D projects, including 30 MSMEs 

 Strengthens India’s capabilities in vaccines, biosimilars, diagnostics, and devices 

India’s Pharma Breakthroughs: 

 Indigenous HPV vaccine to prevent cervical cancer in adolescent girls. 

 1 in every 3 tablets consumed globally is manufactured in India. 

 India's pharma exports support low- and middle-income countries with affordable, high-quality 
medicines. 

Bio-Agriculture: Towards Food and Environmental Security 

India’s agricultural biotechnology is undergoing a transformation driven by: 

 Genomics and gene editing 

 Climate-smart crops like drought-resistant chickpeas (SAATVIK - NC 9) 

 Genome-edited rice (DEP1-edited MTU-1010) for increased yield 

 DNA fingerprinting tools (IndRA for rice, IndCA for chickpeas) 

 Anti-obesity amaranth varieties powered by SNP chip technology 

 Eco-friendly biopesticides using nano-formulations 

 Kisan-Kavach suit to protect farmers from harmful pesticide exposure 

Biotech-KISAN Programme: 

A scientist-farmer partnership model active across 115 Aspirational Districts, Biotech-KISAN 
empowers farmers with biotech-based innovations tailored to regional needs. 

Bioenergy: Fueling India’s Green Growth 

Bioenergy, derived from biomass, plays a crucial role in India's energy transition: 

 Ethanol blending increased from 1.53% in 2014 to 15% in 2024 

 Target: 20% ethanol blending by 2025 

 Benefits: 

o Reduced crude oil imports by 173 lakh metric tons 

o Saved over 99,000 crore in foreign exchange 

o Cut 519 lakh metric tons of CO₂ emissions 

BIRAC: Nurturing India’s Biotech Startups: 

Since its establishment in 2012, the Biotechnology Industry Research Assistance Council (BIRAC) has: 

 Supported over 95 bio-incubation centers across the country 

 Funded thousands of biotech startups 

 Promoted cutting-edge R&D, infrastructure, and mentorship 

Way Forward: India’s Bioeconomy at an Inflection Point 
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With strategic investments, integrated sectoral growth, and strong government-academia-industry 
collaborations, India is on track to shape a resilient and sustainable bioeconomy. 

By synergizing bio-manufacturing, bio-agriculture, and bioenergy, India not only strengthens economic 
self-reliance but also contributes meaningfully to global environmental and health challenges. 

Conclusion: A Global Biotech Power in the Making 

India’s vision for a $300 billion bioeconomy by 2030 is more than a target—it is a transformative mission. 
Backed by strong policies, innovation ecosystems, and inclusive growth models, the nation is poised to lead 
the next wave of global biotechnology. 
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Context: The United Nations has issued a grave warning regarding the 

deteriorating humanitarian situation in El Fasher, the capital of 

North Darfur in western Sudan. Ongoing conflict, mass displacement, 

and limited access to essential services have intensified the suffering of 

civilians, with women and children being the most vulnerable. 

El Fasher, once a regional center of trade and culture, has now become a 

focal point of the escalating violence and instability that has plagued 

Sudan in recent years. 

Sudan: Geopolitical and Geographical Overview 

Capital: Khartoum 

Sudan holds a significant place on the African continent as the third-largest country in Africa by area. Its 

strategic location and rich natural resources add to its geopolitical importance. 

Bordering Nations: 

 North: Egypt and Libya 

 East: Eritrea and Ethiopia 

 South: South Sudan 

 West: Central African Republic and Chad 

Maritime Boundary: 

 Red Sea to the northeast provides access to maritime trade and strategic naval positioning. 

Key Geographical Features: 

 Highest Point: Marrah Mountains, located in western Sudan, rising to an elevation of over 3,000 

meters, formed by ancient volcanic activity. 

 Major Waterway: The Nile River, including the White Nile and Blue Nile, flows from south to 

north, providing crucial water resources for agriculture, drinking, and transport. 

Natural Wealth of Sudan: 

Sudan is endowed with various natural resources, which include: 

 Petroleum and natural gas 

 Precious minerals: Gold, silver, and mica 

 Industrial ores: Iron, chromium, zinc, copper, and tungsten 

Despite its resource richness, decades of conflict, political instability, and underdevelopment have limited 

Sudan’s economic potential and led to widespread poverty. 

Current Context: Political and Humanitarian Dimensions 

  Sudan in the Spotlight: UN Raises Alarm Over Growing Humanitarian Crisis 
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Sudan has been marred by internal conflict following the civil war, the 2011 secession of South Sudan, 

and ongoing clashes between military factions. The resulting instability has triggered a humanitarian 

emergency, with millions facing food insecurity, displacement, and lack of medical care. 

Conclusion: Urgent Global Attention Needed 

Sudan, with its strategic location, cultural legacy, and natural abundance, holds the potential for regional 

prosperity and stability. However, without immediate international attention and humanitarian support—

particularly in crisis zones like El Fasher—the country risks sliding deeper into chaos. 

The world must act swiftly to support peace-building efforts, ensure the delivery of aid, and help Sudan rebuild 

its social and economic fabric for a sustainable future. 
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Context: In a remarkable wildlife success story, the Dudhwa Tiger Reserve (DTR) 
in Uttar Pradesh has recorded a 198.91% increase in its leopard population 
since 2022, according to a recent ecological report. This surge reflects the 
effectiveness of conservation efforts, improved habitat management, and 
strengthened anti-poaching measures within the reserve. 

Location and Ecological Significance: 

Situated along the Indo-Nepal border in the Lakhimpur-Kheri district of Uttar Pradesh, the Dudhwa 
Tiger Reserve is one of northern India's most ecologically rich and diverse protected areas. 

The reserve encompasses: 

 Dudhwa National Park 

 Kishanpur Wildlife Sanctuary 

 Katerniaghat Wildlife Sanctuary 

 Buffer zones from North Kheri, South Kheri, and Shahjahanpur forest divisions 

Unique Terrain and River Systems: 

Dudhwa's terrain is defined by its Tarai-Bhabar landscape, which is part of the Upper Gangetic Plains 
Biogeographic Zone. This ecosystem supports a complex web of life through fertile soil and abundant water 
sources. 

Major Water Bodies: 

 Sharda River (flows through Kishanpur Sanctuary) 

 Geruwa River (runs through Katerniaghat Sanctuary) 

 Suheli and Mohana streams (nurture the Dudhwa National Park) 

All these rivers are tributaries of the Ghagra River, which eventually joins the Ganga River system. 

Vegetation and Forest Types: 

The reserve is home to some of the finest Sal forests (Shorea robusta) in India, categorized under North 
Indian Moist Deciduous Forests. These dense forests serve as crucial carbon sinks and provide a lush 
habitat for diverse species. 

Key Tree Species: 

 Terminalia alata (Asna) 

 Lagerstroemia parviflora (Asidha) 

 Adina cordifolia (Haldu) 

 Mitragyna parviflora (Faldu) 

 Gmelina arborea (Gamhar) 

 Holoptelea integrifolia (Kanju) 

Rich and Diverse Wildlife: 

The Dudhwa Tiger Reserve hosts a vibrant population of mammals, birds, reptiles, and aquatic species, 
making it a crucial area for biodiversity conservation. 

  Dudhwa Tiger Reserve: A Flourishing Wildlife Haven in Uttar Pradesh 
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Notable Fauna: 

 Royal Bengal Tiger 

 Leopard (Guldar) 

 Fishing Cat 

 Indian Langur & Monkey 

 Jackal 

 Small Indian Civet 

 Indian and Small Indian Mongoose 

It also shelters critically endangered species like the Hispid Hare and Swamp Deer (Barasingha)—one 
of the few places in India where they still survive in the wild. 

Conservation Highlights and Successes: 

 Anti-poaching surveillance using drones and camera traps 

 Habitat improvement projects including grassland restoration 

 Community engagement programs to promote eco-tourism and reduce human-wildlife conflict 

 Leopard conservation initiatives, especially around buffer zones and corridors 

Conclusion: A Beacon of Hope for Wildlife Conservation 

The Dudhwa Tiger Reserve stands as a symbol of successful conservation in India. With its rising 
leopard numbers, rich flora and fauna, and continued government and community efforts, it is not only 
preserving biodiversity but also contributing to India’s ecological security. 

As India moves forward in its wildlife conservation journey, places like Dudhwa remind us of the power of 
preservation, protection, and people’s participation in safeguarding nature. 
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Context: Physicists around the world continue to honor Helgoland 

as the symbolic birthplace of quantum theory, where a 

revolutionary moment in modern science unfolded nearly a century 

ago. 

Where Is Helgoland? 

Helgoland is a tiny yet historically rich island located in the German 

Bight (Deutsche Bucht) of the North Sea. 

 Composed of striking red sandstone cliffs, the island covers just under one square kilometre. 

 Though small, it once served as a naval stronghold and has long held strategic and scientific 

significance. 

Helgoland’s Role in Quantum Physics: 

In June 1925, a 23-year-old Werner Heisenberg, plagued by hay fever in Göttingen, sought refuge on 

Helgoland’s breezy cliffs. Isolated from distractions and enveloped by nature, he embarked on a thought 

experiment that would forever change physics. 

The Breakthrough: Matrix Mechanics 

 Heisenberg abandoned classical ideas like electrons “orbiting” atomic nuclei. 

 Instead, he focused solely on observable quantities — such as the frequencies and intensities of light 

absorbed or emitted by atoms. 

 To organize this data, he used mathematical grids, later known as matrices. 

What made this approach revolutionary? 

When Heisenberg multiplied these matrices, he noticed that the order of multiplication mattered — that 

is: 

Position × Momentum ≠ Momentum × Position 

This non-commutative property led to equations that precisely matched the behavior of hydrogen 

atoms, laying the foundation for matrix mechanics — the first complete formulation of quantum 

mechanics. 

Scientific Milestone: This discovery introduced the concept of quantum uncertainty, eventually formalized 

in Heisenberg’s Uncertainty Principle (1927). 

Legacy of Helgoland: 

Helgoland has since become a powerful symbol of scientific insight born out of isolation, much like 

Newton’s apple tree or Galileo’s telescope. 

Why It Still Matters: 

 It was the starting point of a mathematical framework that redefined our understanding of matter, 

energy, and reality. 

  Helgoland: The Quiet Island That Gave Birth to Quantum Mechanics 
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 Heisenberg’s work paved the way for the quantum revolution, influencing technologies like 

semiconductors, lasers, quantum computers, and MRI machines. 

Conclusion: A Tiny Island, A Giant Leap for Science 

From its windswept shores, Helgoland helped shape one of the most profound shifts in scientific thought. 
Heisenberg’s insights carved the path for modern physics, demonstrating that sometimes, isolation sparks 
innovation. 

Today, Helgoland stands not just as a geographical speck in the North Sea, but as a beacon of human 
curiosity and intellectual courage — reminding us that the smallest places can host the greatest ideas. 
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Context: On July 5, 2024, the Kashmir Valley recorded its hottest 
day in over 70 years, with popular hill station Pahalgam 
experiencing its highest temperature ever. This follows June 
2024, which was the hottest June in nearly five decades, with 
average temperatures soaring nearly 3°C above normal. These 
figures are not just unusual—they point toward a profound 
climate shift unfolding in the region. 

Understanding Kashmir’s Climate: A Natural Harmony Under 
Threat 

Traditionally, Kashmir's climate has been celebrated for its balanced seasonal rhythm, offering: 

 Pleasant springs (March–May) and cool autumns (September–November), ideal for tourism and 
agriculture 

 Snow-laden winters (December–February), with sub-zero temperatures in higher altitudes 

 Mild summers (June–August), often interrupted by western disturbances that bring welcome 
showers and keep the heat in check 

This unique climatic balance has defined the natural beauty and biodiversity of Kashmir. However, this 
delicate equilibrium is now unraveling, with increasingly frequent and intense heatwaves replacing the 
Valley's once-gentle summers. 

A New Normal? Persistent Heat Replaces Brief Spikes 

Unlike in the past, where temperature spikes were rare and short-lived, 2024 has seen sustained high 
temperatures. Cities like Srinagar have consistently recorded above-normal maximum and minimum 
temperatures, pointing not to a temporary weather anomaly, but to an emerging pattern of long-term 
climate change. 

Why Is Kashmir Getting Hotter? The Interconnected Causes 

Several interlinked factors are contributing to Kashmir’s rising temperatures: 

 Global Warming: The primary driver, increasing average global temperatures and disrupting long-
standing weather patterns. 

 Declining Snowfall: Snow cover, which once lasted until May, now melts by March, exposing bare 
mountains that absorb rather than reflect sunlight—reducing natural cooling. 

 Extended Dry Spells: Previously, temperatures over 35°C would trigger rainfall. Now, that relief is 
delayed or absent due to a lack of atmospheric moisture. 

 Urban Heat Islands (UHIs): Rapid urbanisation in cities like Srinagar has created zones that trap 
and amplify heat. 

The Rise of Urban Heat Islands: Kashmir’s Cities Under Fire 

Urban Heat Islands are areas where urbanisation intensifies temperatures, often by several degrees 
compared to nearby rural zones. In Srinagar, the growing presence of concrete structures, shrinking 
green spaces, vanishing water bodies, and increased vehicular emissions are fueling this phenomenon. 

Key Contributors to UHIs in Kashmir: 

 Unregulated construction and asphalt roads that absorb and radiate heat 

  Kashmir's Record-Breaking Heatwave: A Climate Wake-Up Call for the Valley 

GS Paper 3 – Environment & Climate Exchange 
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 Loss of vegetation, leading to decreased evapotranspiration (a natural cooling process) 

 Increased fossil fuel use and traffic congestion 

Environmental & Societal Consequences of the Heatwave 

The impacts of this heatwave go beyond discomfort: 

 Agriculture: High temperatures are damaging crops and altering planting cycles 

 Water Stress: Early snowmelt leads to reduced river flow in summer months 

 Health Risks: Vulnerable populations face heatstroke, dehydration, and worsening air quality 

 Biodiversity Loss: Native flora and fauna, adapted to cooler climates, are under threat 

A Call to Action: What Can Be Done? 

The situation in Kashmir demands immediate climate action at both local and national levels. Key steps 
include: 

 Restoring green cover in urban areas through afforestation and rooftop gardens 

 Promoting sustainable urban planning, focusing on ventilation, water retention, and green 
infrastructure 

 Investing in water conservation and renewable energy solutions 

 Raising public awareness about the importance of individual and collective climate responsibility 

Conclusion: A Climate Crossroads for Kashmir 

The Kashmir Valley, once known for its cool summers and serene landscapes, is now facing the harsh 
realities of a warming planet. The record-breaking heatwave of 2024 serves as a stark reminder that 
climate change is not a distant threat—it’s already here. 

How we respond now will determine whether Kashmir can preserve its natural legacy, or succumb to the 
pressures of a rapidly changing climate. 
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Context: The 2025 PARAKH Rashtriya Sarvekshan (RS) has unveiled 
alarming gaps in student learning outcomes across India, especially as 
children advance through higher grades. Conducted by PARAKH—the 
Performance Assessment, Review, and Analysis of Knowledge for Holistic 
Development, an autonomous body under NCERT—this large-scale national 
survey is a crucial step towards education reform and policy overhaul. 

With data gathered from over 21 lakh students, 74,229 schools, and 781 
districts, the survey evaluates learning levels in Languages, Mathematics, Environmental Studies, 
Science, and Social Science for Grades 3, 6, and 9. The findings paint a sobering picture of India’s 
educational landscape, especially in subjects that demand conceptual clarity like Mathematics and Science. 

What is PARAKH RS? 

Formerly known as the National Achievement Survey (NAS), PARAKH RS is a comprehensive national 
assessment that measures student competencies to inform evidence-based reforms. It focuses not just on 
student achievement, but also includes perspectives from 2.7 lakh teachers and school leaders, who 
provided valuable contextual insights through detailed questionnaires. 

Key Findings: Where Are Indian Students Falling Behind? 

Grade 3: Early Warning Signs in Foundational Skills 

 Language: 

o 67% could use and guess the meaning of new words. 

o 60% were able to comprehend short stories independently. 

o Only 61% could read instructions or basic material such as news. 

 Mathematics: 

o 68% could classify objects by more than one property. 

o 55% could correctly arrange numbers up to 99. 

o Just 54% understood multiplication as repeated addition. 

o Over 50% struggled with basic geometry and financial literacy (e.g., identifying coins, 
simple transactions). 

Grade 6: Conceptual Understanding in Decline 

 Mathematics: 

o Only 54% could use place value structure correctly. 

o A worrying 29% could grasp common fractions. 

o Just 38% could solve real-life mathematical puzzles. 

 Environmental Studies: 

o 44% could identify elements of their surroundings like plants, seasons, etc. 

o Only 38% demonstrated inquiry skills like questioning or predicting patterns in nature. 

o 56% understood how local institutions (like panchayats and schools) function. 

 

  India’s Learning Gaps Widen with Age: Key Insights from the 2025 PARAKH RS Survey 

GS Paper 2 – Governance, Constitution, Polity, Social Justice 
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Grade 9: Deep Learning Gaps in Critical Subjects 

 Mathematics: 

o Only 31% understood number systems, including integers and fractions. 

o Merely 28% could apply percentage calculations, essential for everyday problem-solving. 

 Science: 

o Just 37% could explain natural phenomena such as wind or pressure. 

o Around 33% understood basic electrical circuits. 

o 34% could differentiate between living and non-living entities. 

 Social Science: 

o Only 45% grasped constitutional principles or ideals of the freedom struggle. 

o Just 54% could extract relevant information from news articles or editorials. 

State-Wise Performance: A Tale of Contrasts 

Top Performing States and UTs: 

 Grade 3: Punjab, Himachal Pradesh, Kerala 

 Grade 6: Kerala, Punjab, Dadra Nagar Haveli & Daman and Diu 

 Grade 9: Punjab, Kerala, Chandigarh 

Low Performing Regions: 

 Grade 3: Sahebganj (Jharkhand), Reasi and Rajouri (Jammu & Kashmir) 

 Grades 6 & 9: Multiple districts in Meghalaya (especially North and South Garo Hills) 

Implications: Urgent Action Needed on Multiple Fronts 

The widening learning gaps—especially in mathematics and science—pose a serious risk to India’s 
demographic dividend and economic aspirations. Key takeaways from the report highlight the need to: 

 Strengthen foundational literacy and numeracy during early years (Grades 1–3). 

 Enhance teacher training, particularly in regions with persistently poor performance. 

 Adopt formative and adaptive assessments to identify and address learning gaps early. 

 Update curricula to focus on critical thinking, problem-solving, and contextual learning. 

 Promote multilingualism and inclusive teaching strategies to reduce learning inequalities. 

Conclusion: A Wake-Up Call for India’s School System 

The 2025 PARAKH RS survey is more than just a set of statistics—it’s a call to action. As India aims to 
become a knowledge-driven economy, it cannot afford a generation grappling with basic academic 
competencies. 

Investing in early childhood education, equitable schooling infrastructure, and teacher capacity-
building must become top national priorities if India is to truly fulfill the vision of NEP 2020 and empower 
every child to learn, grow, and succeed. 
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Context: The Panna Tiger Reserve in Madhya Pradesh recently bid 
a heartfelt farewell to one of its most iconic inhabitants—Vatsala, 
believed to be Asia’s oldest elephant, who passed away at the 
remarkable age of over 100 years. Her presence was symbolic of the 
ancient wilderness and rich biodiversity that Panna has protected for 
decades. 

About Panna Tiger Reserve: A Wilderness Carved by Time 

Situated in the northern part of Madhya Pradesh, Panna Tiger 
Reserve sprawls across 542 sq.km. within the majestic Vindhyan mountain range. It holds the distinction 
of being the only tiger reserve in the Bundelkhand region, making it ecologically and strategically vital. 

Declared a Project Tiger Reserve in 1994, Panna is a crucial component of India's tiger conservation 
initiative. It falls within the Deccan Peninsula biogeographic zone and the Central Highlands biotic 
province, contributing immensely to India's ecological diversity. 

A Landscape of Ancient Plateaus and River Valleys: 

The topography of Panna is defined by its unique ‘table-top’ plateau formations, carved over centuries by 
geological processes. The terrain features: 

 Two parallel plateaus running from southwest to northeast. 

 Deep gorges and forested valleys offering ideal habitats for wildlife. 

 The Ken River, a lifeline of the reserve, flowing south to north, enriching the ecosystem as it carves 
its way through the land. 

Adding to its historical value, the reserve is home to rock paintings that date back over 2,000 years, a 
testament to the ancient human presence and cultural heritage of the region. 

Cultural Heritage: Land of Indigenous Tribes 

Panna is not just a natural haven—it’s also a cultural mosaic. The forests and villages around the reserve are 
inhabited by indigenous communities such as the Baiga and Gond tribes, known for their rich folk 
traditions, eco-centric lifestyles, and intricate art forms. 

These tribes have coexisted with nature for centuries, playing a vital role in community-based 
conservation and sustainable forest use. 

Flora: A Living Example of Teak’s Natural Range 

Panna’s vegetation is predominantly dry deciduous forest, blending beautifully with grassland patches 
that support a rich variety of herbivores and carnivores. 

 Teak (Tectona grandis) forms a major part of the forest cover, especially towards the northern 
boundary, marking the northernmost limit of its natural range in India. 

 In the eastern zones, one finds a mix of Teak-Kardhai (Anogeissus pendula) forest. 

 The steep, dry plateaus are dominated by Acacia catechu, well adapted to arid conditions. 

Fauna: Home of the Big Cats and More 

Panna supports a thriving population of apex predators and a wide range of carnivores, making it a 
biodiversity hotspot: 

  Panna Tiger Reserve: A Jewel of the Vindhyas and A Legacy of Wilderness 

GS Paper 1 – Geography  
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 Tigers, the crown jewels of the reserve, have made a significant comeback after local extinction in 
2009, thanks to successful reintroduction efforts. 

 Leopards, Sloth Bears, and Striped Hyenas are commonly sighted in the reserve’s varied terrain. 

 Other carnivores include the Indian Jackal, Wolf, Wild Dog (Dhole), Jungle Cat, and the elusive 
Rusty-Spotted Cat. 

In addition to carnivores, the reserve hosts rich populations of deer, antelopes, reptiles, and over 200 
species of birds, making it a paradise for birdwatchers and ecotourists. 

Conservation Highlights and Global Recognition: 

 UNESCO Biosphere Reserve Status: In 2020, the Panna Biosphere Reserve was included in the 
UNESCO Man and Biosphere Programme, enhancing its international ecological value. 

 Tiger Reintroduction Success: Following the local extinction of tigers in 2009, Panna became a 
global model for successful tiger rewilding, with a flourishing population today. 

 Ecotourism and Education: The reserve plays a leading role in wildlife education, community-
based tourism, and sustainable livelihood programs for nearby villages. 

Conclusion: Panna—Where Nature, Culture, and Conservation Converge 

The Panna Tiger Reserve is more than just a protected forest—it's a vibrant landscape of life, a cradle of 
ancient culture, and a testament to India’s conservation legacy. As the country mourns the loss of Vatsala, 
the gentle matriarch of the forest, her memory reminds us of the timeless connection between nature and 
humanity. 
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Context: India’s maritime defense capabilities have taken a significant 
leap forward with the successful user trials of the Extended Range 
Anti-Submarine Rocket (ERASR) from INS Kavaratti, a frontline Anti-
Submarine Warfare (ASW) Corvette of the Indian Navy. This major 
breakthrough signals the system’s readiness for operational 
deployment, strengthening India’s undersea warfare capabilities. 

What is ERASR? A Homegrown Shield Against Submarine Threats 

The Extended Range Anti-Submarine Rocket (ERASR) is an indigenously designed and developed 
underwater combat weapon aimed at neutralizing hostile submarines. Specifically created for use with 
the Indigenous Rocket Launchers (IRLs) mounted on Indian naval ships, ERASR enhances India’s blue-
water naval operations. 

This high-performance weapon system was developed by the Armament Research & Development 
Establishment (ARDE), Pune, a premier lab of the Defence Research and Development Organisation 
(DRDO). The development was carried out in collaboration with the High Energy Materials Research 
Laboratory (HEMRL) and the Naval Science & Technological Laboratory (NSTL). 

Key Features of ERASR: Power, Precision, and Indigenous Innovation 

 Twin-Rocket Motor Configuration: ERASR is equipped with a dual propulsion system, allowing it 
to engage submarine threats across a wide range spectrum with high accuracy and operational 
consistency. 

 Indigenous Electronic Time Fuze: The system employs a locally developed Electronic Time Fuze, 
enabling precise time-controlled detonation, crucial for hitting fast-moving underwater targets. 

 Rigorous Testing: A total of 17 ERASR rockets were tested under various conditions. Trials 
successfully validated all key parameters, including: 

o Range performance 

o Electronic Fuze accuracy 

o Warhead effectiveness 

Strategic Significance: Reinforcing Underwater Defence 

The induction of ERASR is expected to significantly upgrade India’s naval ASW arsenal, providing ships 
with a powerful countermeasure against enemy submarines lurking in littoral waters and strategic sea 
lanes. 

 Quick Response Capability: Unlike torpedoes, anti-submarine rockets like ERASR provide rapid 
launch and area coverage, making them ideal for immediate threats. 

 Complementary to Sonar Systems: ERASR is highly effective when integrated with advanced sonar 
and surveillance systems, ensuring quick detection-to-destruction cycle. 

Looking Ahead: Naval Induction on the Horizon 

With successful completion of user trials, the Indian Navy is set to induct the ERASR system, marking 
another milestone in the country's march toward complete self-reliance in defense technology. As global 
maritime threats evolve, ERASR stands as a symbol of India's indigenous R&D strength, technological 
prowess, and strategic foresight.  

  Extended Range Anti-Submarine Rocket (ERASR): Boosting India's Naval Strike Power 

GS Paper 3 – Science & Technology 

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


 

  45 
 

Freedom UPSC with Dhananjay Gautam 
Page No 

Download Our Application 

 

   
 

Context: In an unprecedented and awe-inspiring event, the Great Hornbill—
locally known as Malamuzhakki Vezhambal and the State Bird of Kerala—was 
recently spotted in the coastal belt of Kakkampara, near Ezhimala in Kannur. This 
is a highly unusual location for the bird, which typically inhabits dense forested 
regions, making the sighting a cause for excitement among ornithologists and 
nature enthusiasts alike. 

Introducing the Great Hornbill: 

Scientific Name: Buceros bicornis 

Common Names: Great Indian Hornbill, Great Pied Hornbill, Concave-Casqued Hornbill 

The Great Hornbill is one of the largest and most striking members of the hornbill family, known for its 
vibrant appearance and distinctive features. 

Habitat and Distribution: 

The species is distributed across the Indian subcontinent and Southeast Asia. In India, they are commonly 
found in the Western Ghats and along the Himalayan foothills. 

These birds favor wet evergreen and deciduous old-growth forests, generally residing at elevations of 
600 to 2,000 meters (approximately 2,000 to 6,500 feet). For nesting, they prefer towering trees that rise 
above the forest canopy. 

Distinctive Features: 

 Size: Measures between 95 to 120 cm in length, with a wingspan of 151 to 178 cm. Average weight 
is around 3 kg. 

 Coloration: Strikingly colored with a black body and wings, contrasted by a white neck, abdomen, 
and tail that features a bold black band. 

 A preen gland near the tail secretes tinted oil, which the bird uses for grooming. This natural oil may 
give the bill, casque, and feathers hues of yellow to red. 

 The most iconic feature is the casque, a large, hollow structure on top of the bill, used by males 
during courtship displays and territorial combat. 

 Eyelashes are also quite prominent, adding to the bird’s dramatic appearance. 

 Sexual dimorphism is subtle: Males have red irises, while females have white, and the male’s bill 
and casque are slightly larger. 

Diet and Behavior: 

Although primarily frugivorous, feeding mostly on figs and other fruits, the Great Hornbill is also an 
opportunistic feeder. It occasionally preys on small mammals, reptiles, and even birds, especially during 
the breeding season when protein intake is crucial. 

Conservation Status: 

The IUCN Red List classifies the Great Hornbill as Vulnerable, primarily due to: 

 Habitat loss from deforestation and land conversion 

 Hunting and poaching, as the casque and feathers are valued in tribal art and rituals 

 Slow reproductive rate, with females often nesting only once a year 

  Great Hornbill: A Majestic Bird Gracing Kerala’s Coastline 

GS Paper 3 –  Environment and Ecology 
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Fascinating Facts: 

 During nesting, the female seals herself inside a tree cavity, leaving only a small slit through which 
the male feeds her and the chicks until they are ready to fledge. 

 The Great Hornbill is considered a symbol of fidelity, as mating pairs often stay together for life. 

 Its loud wingbeats and deep calls, often heard echoing through the forest, have earned it the name 
Malamuzhakki Vezhambal, which roughly translates to "the one who makes the sky drum." 

Final Thought: 

The recent sighting of this magnificent bird in an unlikely habitat serves as a reminder of nature’s 
resilience, but also of the urgent need to protect its remaining strongholds. The Great Hornbill is not just 
a bird—it’s a living emblem of India’s rich biodiversity, and preserving it is a responsibility that extends 
to all of us. 
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Context: In a stark warning to the global community, the Financial 

Action Task Force (FATF) has revealed how digital platforms—

ranging from online payment gateways and social media apps to 

VPNs and e-commerce websites—are being increasingly exploited 

to fund and facilitate terrorism. 

The newly released report, titled “Comprehensive Update on 

Terrorist Financing Risks,” closely examines incidents like the 2019 

Pulwama attack and the 2022 Gorakhnath Temple attack, highlighting their links to digital financial 

misuse. 

What is the FATF? 

The Financial Action Task Force (FATF) is an intergovernmental watchdog, created in 1989 at the G7 

Summit in Paris, with a mission to develop and promote global standards to combat money laundering, 

terrorist financing, and other threats to the integrity of the global financial system. 

 Headquarters: Paris, France (OECD headquarters) 

 Members: 39 (37 countries + 2 regional bodies: European Commission and Gulf Cooperation Council) 

 India became a full member in 2010, boosting its global financial standing. 

Key Functions of FATF: 

 Formulating Standards: Known for its renowned “40 Recommendations” to combat money 

laundering and terror financing 

 Monitoring Compliance: Evaluates both members and non-members 

 Mutual Evaluations: Assesses the effectiveness of national systems 

 Issuing Warnings: Maintains Grey List and Black List of high-risk countries 

 Driving Reforms: Pushes for legal and regulatory improvements worldwide 

Digital Tools Now Weaponized for Terror: 

The FATF report warns of a rising global trend in which terrorists are taking advantage of technology-

driven platforms to conduct illicit transactions and hide their financial footprints. Among the key findings: 

 Online Payment Services like PayPal used for cross-border fund transfers 

 VPNs (Virtual Private Networks) employed to mask identities and locations 

 E-commerce websites exploited to purchase materials for bomb-making 

 Crowdfunding platforms, mobile apps, and messaging services misused to collect donations 

Pulwama Attack (2019): A Wake-Up Call 

The deadly Pulwama terror attack, in which 40 CRPF personnel lost their lives, was linked to the misuse 
of an e-commerce platform. Terrorists procured aluminum powder, a key ingredient in the IED, through 
Amazon. 

  FATF Raises Alarm on Digital Terror Financing: Pulwama and Gorakhnath Attacks Under Spotlight 

GS Paper 1 –  Internal Security and Cyber Security 
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The attack was attributed to Jaish-e-Mohammed, with the use of cross-border smuggling routes to move 

explosive components, raising concerns over online commerce regulation and international tracking of 

suspicious shipments. 

Gorakhnath Attack (2022): Digital Camouflage 

In the Gorakhnath Temple attack, the perpetrator—radicalized by ISIL propaganda—utilized VPNs to 

conceal his identity. He used PayPal to receive and send approximately ₹6.69 lakh (USD 7,736) 

internationally, connecting to ISIL-linked contacts abroad. 

PayPal flagged and suspended the account after detecting unusual activity, but the case underlined the 

urgent need for real-time transaction monitoring and AI-based fraud detection systems. 

FATF Exposes Broader Trends in Terror Financing: 

Beyond these attacks, the FATF emphasized several disturbing patterns: 

1. State-Sponsored Financing: While refraining from naming nations, the report points out that some 

governments provide direct and indirect support to terrorist groups—through logistics, funding, 

training, and sanctions evasion. 

2. Commodity-Based Schemes: Terrorists are turning to multi-layered financial operations, such as oil-

to-gold-to-cash conversions, to move money across borders while avoiding scrutiny. 

3. Decentralised Terror Cells: Modern terror groups are shifting away from central command 

structures, forming self-financed regional cells that operate using criminal proceeds, local 

investments, and business fronts. 

4. Trade and Jewellery Storage: Gold and jewellery are increasingly being used as compact, low-risk 

stores of value, especially by ISIL or Al-Qaeda affiliates in South Asia. FATF cited their use as a means 

of smuggling funds discreetly. 

Other Channels of Illicit Financing Identified: 

FATF uncovered an array of non-traditional funding sources, including: 

 Hawala networks, human trafficking, and wildlife smuggling 

 Drug trafficking and virtual assets (cryptocurrencies) 

 Misuse of non-profit organisations for covert funding 

 Extortion, ransom payments, and shell companies/accounts used for laundering 

Pahalgam Attack (2022): Reinforcing FATF's Warning 

Following the April 22 attack in Pahalgam, the FATF reiterated that such acts are not possible without 

financial support and secure transfer mechanisms. A detailed follow-up analysis was initiated to track 

the financial trail behind the incident. 

A Call for Stronger Oversight: 

The FATF’s latest report is a global alert urging countries to: 

 Tighten regulations on digital payments and virtual currencies 

 Enhance intelligence-sharing across jurisdictions 

 Monitor e-commerce transactions more rigorously 
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 Collaborate with tech firms and financial platforms for compliance enforcement 

Final Word: Technology Must Not Be a Terror Tool 

The increasing integration of digital technology into terrorism poses a major threat to international 

peace and security. The FATF’s findings serve as a critical reminder that while the digital revolution offers 

convenience and growth, it also brings vulnerabilities that need immediate and collaborative global 

action. 

Strong regulatory frameworks, tech-enabled surveillance, and cross-border cooperation are the need 

of the hour to stop the exploitation of digital platforms by terrorist networks. 
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Context: In a troubling sign of accelerated coastal erosion, Nyangai Island, a 
once-thriving landmass off the coast of Sierra Leone, has lost nearly two-thirds 
of its total area in under a decade. The island now stretches only about 200 
metres in length and 100 metres in width—roughly 650 by 330 feet—down 
from a significantly larger size. 

This stunning decline highlights the urgent impact of climate change, rising 
sea levels, and coastal degradation in West Africa. 

About Nyangai Island: 

Nyangai Island is part of the Turtle Islands archipelago, a small group of low-lying islands scattered off 
the southwestern coast of Sierra Leone. These islands are exposed to strong ocean currents, making them 
inherently vulnerable to erosion. However, the rate of land loss witnessed in recent years is both 
unprecedented and alarming. 

Once considered a vital hub for trade, agriculture, fishing, and marine transport, Nyangai also attracted 
visitors drawn to its historic ruins—remnants of the region’s slave trade era. Today, much of that heritage 
risks being lost to the sea. 

Sierra Leone: A Nation Shaped by Water 

Sierra Leone is a tropical country situated along the Atlantic Ocean in West Africa. It shares borders with: 

 Guinea to the north and east 

 Liberia to the south 

 The Atlantic Ocean to the west 

The landscape consists of lightly wooded hills, lush forests, and coastal mangrove swamps, many of 
which serve as natural barriers against erosion—though these too are being rapidly degraded. 

The country is intersected by major rivers, including: 

 Rokel River 

 Taia River 

 Moa River 

 Sewa River 

These water systems support agriculture, fisheries, and biodiversity, but also contribute to flooding and 
coastal instability during heavy rains. 

Erosion Threatens Culture, Livelihoods, and Tourism 

The loss of land on Nyangai Island is more than a geographical issue—it is a human crisis in the making. 
The island was once a center for: 

 Local fishing communities who depended on the rich marine ecosystem 

 Agricultural activities, including rice and cassava farming 

 Cultural tourism, with visitors exploring colonial ruins and oral histories tied to the Transatlantic 
Slave Trade 

 

  Nyangai Island Faces Dramatic Erosion: A Vanishing Jewel off Sierra Leone’s Coast 

GS Paper 1 – Geography 
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Today, all of this is at risk. The shrinking coastline threatens to displace islanders, destroy livelihoods, 
and erase centuries of heritage. 

Climate Change & Coastal Erosion: A Regional Wake-Up Call 

The case of Nyangai is not isolated. Across West Africa, rising sea levels and unregulated coastal 
development are accelerating erosion. According to various environmental studies: 

 More than 50% of West Africa’s coastline is under threat from erosion. 

 Low-lying islands like those in the Turtle Islands cluster may become uninhabitable within decades 
without urgent intervention. 

 Mangrove degradation has further removed natural coastal buffers, leaving these areas highly 
exposed to storm surges. 

The Way Forward: Conservation and Resilience 

The fate of Nyangai Island calls for: 

 Coastal protection strategies, including mangrove restoration 

 Community-led adaptation projects to preserve island livelihoods 

 Increased scientific monitoring to track land loss and inform policy 

 International cooperation and climate funding to support vulnerable island nations 

Final Thought: A Race Against Time 

Nyangai Island is more than just land—it is a living piece of Sierra Leone’s history, a symbol of resilience, 
and a natural treasure. But its rapid erosion is a warning sign of what lies ahead for many coastal 
communities in Africa and beyond. 

The island's vanishing shoreline is a powerful reminder that the fight against climate change must start 
at the front lines—where land meets water, and where lives, cultures, and ecosystems are literally being 
washed away. 
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Context: In a recent development, the Kerala High Court ordered the 
conditional arrest of the Liberian container ship MSC Akiteta II. This action 
followed a suit filed by the Kerala Government under Section 4 of the Admiralty 
(Jurisdiction and Settlement of Maritime Claims) Act, 2017. The case 
highlights the growing use of this modern legislation to address complex maritime 
disputes involving foreign-flagged vessels within Indian jurisdiction. 

Objective of the Admiralty Act, 2017: 

The Admiralty (Jurisdiction and Settlement of Maritime Claims) Act, 2017 was enacted to unify and 
modernize the laws related to admiralty jurisdiction, including: 

 Legal proceedings related to maritime disputes 

 Arrest, detention, and sale of vessels 

 Maritime claims and resolution mechanisms 

This legislation provides a comprehensive framework for the settlement of maritime claims in Indian 
courts. 

Repeal of Outdated Colonial Laws: 

To modernize the legal regime, the 2017 Act repeals several outdated British-era legislations, including: 

 The Admiralty Court Act, 1861 

 The Colonial Courts of Admiralty Act, 1890 

 The Colonial Courts of Admiralty (India) Act, 1891 

 Admiralty provisions in Letters Patent, 1865, applicable to Bombay, Calcutta, and Madras High 
Courts 

Scope and Applicability: The Act is applicable to all vessels, regardless of the nationality or residence 
of the owner. 

However, certain exceptions exist: 

Not Applicable To: 

 Inland vessels under the Inland Vessels Act, 1917 

 Unlaunched vessels under construction, unless specifically notified 

 Warships or naval vessels owned or operated by the Central/State Government for non-
commercial use 

 Foreign vessels used for non-commercial purposes (as notified) 

High Courts Empowered with Admiralty Jurisdiction: 

The Act confers admiralty jurisdiction on the following eight High Courts: 

 Calcutta 

 Bombay 

 Madras 

 Karnataka 

  Admiralty (Jurisdiction and Settlement of Maritime Claims) Act, 2017 

GS Paper 2 – Governance, Constitution, Polity, Social Justice 
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 Gujarat 

 Orissa 

 Kerala 

 Hyderabad 

These High Courts can exercise jurisdiction up to the territorial waters within their respective regions. 

What Constitutes a Maritime Claim? 

The Act defines “maritime claims” to include a wide range of disputes, such as: 

 Ownership or possession disputes of a vessel 

 Damage caused by the operation of a vessel 

 Loss of life or personal injury connected to the vessel's operation 

 Damage to goods carried by sea 

 Breach of contracts related to carriage or use/hire of a vessel 

 Salvage operations, towage, pilotage, and port charges 

This broad categorization ensures that most maritime disputes can be effectively addressed under the Act. 

Arrest of Vessels and Enforcement of Claims: 

One of the key features of the Act is the power to arrest vessels to secure maritime claims. The courts may 
arrest a vessel if: 

 The vessel owner is liable for the claim 

 The claim relates to a mortgage or lien on the vessel 

 There is a dispute over ownership or possession 

This mechanism is a powerful tool to secure compensation or enforce judgments. 

Did You Know- Arresting a vessel is a globally recognized legal remedy in maritime law, especially when 
claimants have no other means to secure their claim against foreign shipowners. 

Security for Damages and Wrongful Arrests 

The High Court may require the claimant to furnish an undertaking to protect the shipowner from 
unjustified or wrongful arrest. This ensures a balance between the claimant’s interest and the 
shipowner’s rights. 

Sale of Vessels and Distribution of Proceeds: 

If necessary, the High Court may order the judicial sale of a vessel. The court also has the authority to: 

 Determine claims on the proceeds of sale 

 Settle priorities among multiple claimants 

 Resolve ownership disputes post-sale 

This ensures a fair and transparent process in the event of vessel liquidation. 

Conclusion: The Admiralty (Jurisdiction and Settlement of Maritime Claims) Act, 2017 marks a 
significant milestone in aligning India’s maritime law with international standards. It empowers Indian 
courts with modern legal tools to address the complexities of global shipping and commerce. As India aims 
to become a global maritime hub, such legal reforms play a critical role in ensuring the confidence of 
foreign investors and seafarers alike.  
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Context: In a landmark decision, European Union ministers have 

officially approved Bulgaria’s accession to the Eurozone, setting 

January 1, 2026 as the date when the country will adopt the euro as 

its official currency. This move will make Bulgaria the 21st member 

of the Eurozone, further deepening its integration into the European 

single market and strengthening its economic ties within the region. 

Discovering Bulgaria: Where Mountains Meet the Sea 

Strategic Location in Southeastern Europe: 

Bulgaria is nestled in the southeastern part of Europe, occupying the eastern section of the Balkan 

Peninsula. The country shares its borders with five nations: 

 Romania to the north, separated by the majestic Danube River 

 Turkey and Greece to the south 

 North Macedonia to the southwest 

 Serbia to the west 

To the east, Bulgaria is beautifully bounded by the Black Sea, granting it access to important maritime trade 

routes and tourism opportunities. 

Geographical Wonders: From Peaks to Rivers 

Bulgaria boasts a diverse landscape, including: 

 The Balkan Mountains stretching from the western to eastern part of the country 

 The Rhodope Mountains, rich in forests and folklore, lining the southern frontier with Greece 

 The towering Rila Mountains, home to Musala – at 9,594 feet (2,925 m), it's the highest peak in 

both Bulgaria and the entire Balkan Peninsula 

Major Rivers: 

 Danube – forming Bulgaria’s northern border 

 Maritsa, Iskur, Struma, Tundzha, and Yantra – vital for agriculture, transportation, and energy 

production 

Climate: A Blend of Continental and Mediterranean 

Most of Bulgaria enjoys a moderate continental climate, marked by cold winters and hot summers. 

However, in the southern regions, particularly near Greece and Turkey, a Mediterranean influence 

brings milder winters and warmer springs. 

Capital Insight: Sofia – A City of Heritage and Innovation 

  Bulgaria Set to Join the Eurozone in 2026: A Historic Step Towards Deeper EU Integration 

GS Paper 1 – Geography  
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The capital city, Sofia, is not only the political and economic heart of Bulgaria but also one of Europe’s 

oldest cities, with a history dating back over 7,000 years. It’s a dynamic metropolis where Roman ruins, 

Orthodox churches, and modern architecture co-exist harmoniously. 

Did You Know? Fascinating Facts About Bulgaria 

 Bulgaria is one of the oldest countries in Europe, established in 681 AD and never renamed since. 

 It is the birthplace of the Cyrillic alphabet, used across Eastern Europe and Central Asia. 

 Bulgarian yogurt is world-renowned for containing the unique Lactobacillus bulgaricus, a 

probiotic bacteria only found naturally in the country. 

 The country is known for its rose oil production, particularly in the Valley of the Roses, contributing 

over 70% of the world’s rose oil supply. 

As Bulgaria prepares for its Eurozone debut in 2026, the nation continues to shine as a blend of ancient 

tradition, natural beauty, and modern progress. 
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Context: In a recent and heartbreaking incident, a SEPECAT Jaguar 
aircraft of the Indian Air Force (IAF) crashed near Churu, Rajasthan, 
resulting in the loss of two pilots. The IAF has launched a thorough 
investigation to determine the cause of the tragedy. This unfortunate 
event has once again brought attention to one of the most enduring 
aircraft in the Indian fleet. 

SEPECAT Jaguar – The ‘Shamsher’ of the Indian Skies 

Nicknamed ‘Shamsher’, meaning ‘Sword of Justice’, the SEPECAT Jaguar was born from a collaborative 
effort between the British Aircraft Corporation and France’s Breguet Aviation (now part of Dassault 
Aviation). First unveiled in 1968, the Jaguar was built for one mission – deep penetration strike into 
hostile territory, targeting high-value enemy positions under intense air defense. 

Key Features: Designed for Precision and Power 

The Jaguar stands as a fine example of aerial engineering, blending speed, strength, and advanced avionics: 

 Maximum Speed: 1,699 km/h 

 Combat Range: 850 km (extendable to 1,400 km with external fuel tanks) 

 Payload Capacity: Up to 4,500 kg of bombs, missiles, and fuel 

 Service Ceiling: 46,000 ft 

 Twin-engine monoplane with a rugged aluminium airframe 

 In-flight refueling probe for extended operations in adverse weather 

Its aerodynamic design includes spoilers, air brakes, slats, rudder, and double-slotted flaps, offering 
remarkable maneuverability at low altitudes. 

State-of-the-Art Cockpit: Built for Mission Excellence 

The Jaguar’s cockpit is built to empower the pilot with complete control and awareness: 

 Glass canopy enclosing a fully digital cockpit 

 Head-Up Display (HUD) and Multifunctional Displays (MFDs) 

 Night Vision, GPS, and Helmet-Mounted Display (HMD) 

 Radar Altimeter, Inertial Navigation System (INS), Weapon Aiming Computer, and Digital Data 
Bus 

 Bulletproof windshield for added pilot protection 

 Equipped with IFF (Identification Friend or Foe) and Automatic Direction Finder 

India’s Jaguar Journey: A Legacy of Power and Persistence 

The Indian Air Force began its association with the Jaguar in 1979, when the first 40 aircraft were acquired 
in fly-away condition. In subsequent years, an additional 100 Jaguars were license-built by Hindustan 
Aeronautics Limited (HAL). 

To date, the IAF has inducted approximately 160 Jaguar variants, including: 

 Jaguar IS – Single-seat strike fighter 

 

  SEPECAT Jaguar: Legacy Fighter of the IAF Faces Tragic Setback 

GS Paper 3 – Science & Technology 
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 Jaguar IB – Two-seat trainer 

 Jaguar IM – Maritime strike version 

Currently, the IAF maintains around 120 Jaguar aircraft in active service, spread across six squadrons. 
Remarkably, India remains the only country in the world still operating Jaguars in combat roles, thanks 
to regular upgrades and modernizations. 

Did You Know? Fascinating Jaguar Facts 

 The Jaguar was the first aircraft in the IAF capable of flying below radar to evade detection during 
high-risk missions. 

 The aircraft has participated in numerous exercises, including Operation Safed Sagar during the 
Kargil War in 1999, where it played a key role in precision bombing. 

 The Indian Jaguar has undergone Avionics and Engine upgrades, and HAL has also developed an 
upgraded version known as Jaguar DARIN III, featuring new navigation-attack systems. 

Despite its age, the SEPECAT Jaguar remains a symbol of courage, resilience, and strategic firepower in 
the IAF’s arsenal. As India continues to modernize its air force, this iconic aircraft holds a place of pride for 
its unmatched legacy in low-level strike missions and its enduring role in defending the skies. 
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Context: In a progressive move, India is considering the launch of 
catastrophe bonds—or cat bonds—as a powerful financial strategy to 
improve its disaster risk management. With natural disasters becoming more 
frequent and severe due to climate change, these instruments could offer India 
a smarter way to finance recovery efforts and reduce fiscal vulnerability. 

Rising Threats Demand Innovative Solutions: 

With cyclones, floods, earthquakes, and forest fires increasingly threatening lives and infrastructure, 
India faces growing pressure to find reliable, rapid-response financial mechanisms. Traditional 
insurance penetration in the country remains low, especially among small businesses and rural 
populations. In this context, catastrophe bonds emerge as a game-changing solution, offering 
predictable, fast-disbursing funds when disaster strikes. 

What Are Catastrophe Bonds? A Fusion of Insurance and Investment 

Catastrophe bonds are hybrid financial instruments that combine elements of debt securities and 
insurance. Here’s how they work: 

 Issued by a sovereign or agency, often via intermediaries like the World Bank or Asian 
Development Bank. 

 Purchased by institutional investors such as pension funds, hedge funds, or asset managers. 

 If a predefined disaster event (e.g., a cyclone or earthquake) occurs, the investor loses part or all 
of the principal, which is used for post-disaster recovery. 

 If no disaster occurs, the investor receives their money back with an attractive coupon rate, often 
higher than typical market returns. 

This approach essentially transforms a country’s natural disaster risk into a tradable asset, opening 
doors to global capital markets and providing faster liquidity during emergencies. 

Why Global Investors Are Interested: 

Cat bonds are attractive to global investors for several reasons: 

 High returns due to the nature of non-traditional risk 

 Diversification benefits, as catastrophe risks are generally uncorrelated with financial market 
risks 

 Alignment with modern portfolio theory, as advocated by Nobel laureate Harry Markowitz, which 
stresses the importance of risk diversification 

Over $180 billion worth of cat bonds have been issued globally since their introduction in the late 1990s, 
with about $50 billion currently outstanding. 

India’s Urgent Need for Cat Bonds: 

India, being among the most disaster-prone countries in the world, suffers billions in losses every year. 
However, disaster insurance remains scarce, especially in high-risk zones. 

Introducing cat bonds could help India: 

 Reduce pressure on public funds for post-disaster reconstruction 

 Transfer fiscal risk from the government to international investors 

 

  Catastrophe Bonds: A Bold Financial Innovation for India’s Disaster Resilience 

GS Paper 3 –  Environment & Disaster Management 
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 Ensure rapid availability of emergency funding 

 Use its strong sovereign credit rating to negotiate better terms on premiums 

India already allocates ₹15,000 crore ($1.8 billion) annually for disaster mitigation and preparedness—
funds that could strategically support a cat bond issuance, potentially reducing the risk for investors and 
lowering bond costs. 

Regional Potential: South Asia’s Shared Shield: 

India is uniquely placed to lead a South Asian catastrophe bond framework, benefiting multiple nations 
with shared climate vulnerabilities. 

A regional cat bond could: 

 Distribute risk across countries like India, Nepal, Bhutan, Bangladesh, Myanmar, Maldives, and 
Sri Lanka 

 Lower overall premiums by pooling diverse geographic hazards 

 Offer investors diversified exposure, making the bond more attractive and stable 

Hazards like earthquakes in the Himalayas, and cyclones in the Bay of Bengal, would be covered under 
a collective structure, fostering both financial cooperation and climate resilience in the region. 

Challenges Ahead: Precision in Design is Crucial: 

While the potential is immense, cat bonds are not without pitfalls: 

 Rigid triggers may prevent payouts even in severely damaging events (e.g., a 6.5 magnitude 
earthquake just below a 6.6 trigger limit) 

 Cost concerns may arise if no disaster occurs during the bond term, leading to political questions 
about premium payments without return 

 Technical complexity in risk modelling and payout mechanisms requires robust governance and 
transparent frameworks 

To address these, India must: 

 Benchmark historical disaster costs against potential cat bond premiums 

 Design flexible, parametric triggers based on scientifically reliable data 

 Partner with credible intermediaries like the World Bank and engage expert risk modellers 

The Way Forward: A Resilient India Through Financial Innovation 

In an era where climate shocks are intensifying, catastrophe bonds offer India a strategic opportunity 
to build resilience, protect public finances, and enable swift recovery. With the right design, transparency, 
and stakeholder engagement, India can pioneer a new model of disaster risk financing—not just for itself, 
but for the entire South Asian region. 
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Context: A recent government release has stirred controversy by 
claiming that India ranks as the fourth most equal country in the 
world, citing a Gini Index value of 25.5 from the World Bank’s 
Poverty and Equity Brief. According to this claim, only Slovakia, 
Slovenia, and Belarus rank higher in equality. The report suggested 
that India’s economic growth is now more equitably distributed. 

However, this assertion has been widely challenged by economists 
and data experts, who argue that the figure is misleading and does not accurately reflect the ground 
reality of widening inequality in the country. 

Understanding the Gini Index: What It Does and Doesn’t Measure 

The Gini Index is a commonly used statistical tool to measure income inequality, expressed on a scale from 
0 (perfect equality) to 1 (perfect inequality). But like all metrics, it has its limitations—especially when 
used without context or clarity. 

The figure cited by the Indian government does not represent income inequality but is based on 
consumption data, which tends to underestimate real inequality, particularly in wealth and earnings. 

What the Data Really Shows: Two Competing Pictures 

While the World Bank’s data puts India's Gini Index at 25.5, it explicitly cautions that this number may be 
understated due to data limitations. On the other hand, the World Inequality Database (WID)—a 
respected global initiative—reports that India's income-based Gini Index has surged from 52 in 2004 to 
62 in 2023. 

This dramatic rise is supported by other alarming findings: 

 The top 10% of earners in India make 13 times more than the bottom 10%. 

 The richest 1% have seen a disproportionate increase in income and wealth. 

 Wage inequality and urban-rural gaps remain stark and persistent. 

Why Consumption-Based Measures Paint a Rosier Picture: 

Consumption-based Gini indices tend to show lower inequality because they reflect spending patterns, 
not income or wealth. This is problematic because: 

 High-income households often save or invest a larger share of their earnings, which narrows the 
consumption gap. 

 Poorer households typically spend almost all of their income, exaggerating perceived equality. 

Hence, consumption-based data creates an illusion of equity, ignoring the growing divide in asset 
ownership, financial security, and intergenerational wealth. 

Survey Limitations: Why the Rich Are Invisible in the Data 

A major reason India’s inequality appears lower in surveys is due to sampling issues: 

 Differential Non-Response: High-income individuals are often underrepresented in national 
surveys—they either refuse participation or are unreachable. 

 Sampling Bias: Standard household surveys are not designed to capture the wealthiest 1%, whose 
extreme wealth skews national inequality. 

  India’s Gini Index Controversy: Are We Really One of the Most Equal Nations? 

GS Paper 3 –  Indian Economy and Issues 
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To counteract this, researchers at the World Inequality Database integrate income tax filings, corporate 
earnings, and wealth registry data with household surveys—offering a more realistic picture of 
inequality. 

Flaws in the Gini Index: A Narrow Lens on a Complex Problem 

Despite being a widely used tool, the Gini Index has serious limitations: 

 It is less sensitive to extremes, meaning it does not fully capture the wealth of the ultra-rich or 
the poverty of the ultra-poor. 

 It is more responsive to changes in the middle-income brackets, missing inequality trends at the 
top or bottom. 

 It fails to consider non-income factors like education, healthcare access, social mobility, and land 
ownership. 

Even Nobel laureate Abhijit Banerjee has emphasized the difficulty in interpreting Gini scores in isolation, 
noting that global Gini trends show rising inequality, not decline. 

Moving Beyond Gini: A Call for Holistic Measurement 

To truly assess and respond to inequality, India must adopt broader and more accurate indicators, such 
as: 

 Income-tax-based inequality measures 

 Wealth distribution data 

 Intergenerational mobility studies 

 Multidimensional Poverty Indices (MPI) 

Using only consumption-based Gini scores gives a false sense of equality, which could lead to misguided 
policies that fail to address real disparities. 

A Deeper Truth Behind the Numbers: 

India's claim to being one of the world’s most equal nations contradicts the lived experiences of millions 
facing limited access to quality healthcare, education, and livelihoods. While economic growth is real, 
its benefits have been unevenly distributed, with the richest gaining disproportionately. 

Extra Insight: According to Oxfam’s 2023 report, India’s top 1% held over 40% of the nation’s wealth, 
while the bottom 50% owned just 3%. Such inequality has far-reaching effects on democracy, 
development, and social cohesion. 

Conclusion: Time for Transparent Metrics and Honest Conversations 

As India aims to become a $5 trillion economy, it must also aim to be an inclusive one. That requires clear-
eyed assessments of inequality and the courage to move beyond misleading statistics. Only then can 
policies truly reflect the needs of all citizens—and not just the privileged few. 
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Context: The United Nations Framework Convention on Climate Change 
(UNFCCC), the core platform for international climate dialogue, is facing an 
unprecedented crisis of credibility. Despite decades of annual climate summits 
and high-profile commitments, many critics argue that real climate action has 
lagged, particularly in ensuring climate justice for the Global South. 

Concerns over structural inefficiencies, inadequate financing, and a lack of 
inclusivity have intensified, prompting calls for urgent reform. With COP30 set 
to take place in Brazil in 2025, the spotlight is now on whether the UNFCCC process can be meaningfully 
revitalized. 

What Is the UNFCCC? A Quick Recap 

The UNFCCC is a global treaty established in 1992 during the Earth Summit in Rio de Janeiro. Signed 
initially by 154 countries, the Convention came into force in March 1994 and now includes 198 parties. 
Its core mission is to prevent dangerous human interference with the climate system by reducing 
greenhouse gas emissions. 

The UNFCCC is also the name of the Secretariat based in Bonn, Germany, which organizes the annual 
Conference of the Parties (COP)—the forum for global climate decision-making. 

Why the UNFCCC Process Faces Growing Criticism: 

1. Failure to Deliver Climate Justice: 

 Developed countries continue to fall short on emission reduction targets and financial promises. 

 Developing and vulnerable nations, especially small island states, express frustration over being 
excluded from key decisions. 

 The lack of accountability mechanisms has fueled disillusionment in the South. 

2. US Withdrawal Weakened Trust: 

 The temporary withdrawal of the United States under the Trump administration dealt a serious 
blow to global trust. 

 It reinforced the belief that climate diplomacy under the UNFCCC is fragile, ineffective, and at times 
symbolic rather than transformative. 

The Bonn Climate Talks 2025: Paving the Way to COP30 in Brazil 

The Bonn Climate Conference, held annually to prepare for COP summits, has taken on heightened 
importance this year. With COP30 set to be hosted by Brazil, expectations are high for a reset of climate 
negotiations. 

Brazil is leading the charge by proposing a 30-point reform agenda, aiming to make the UNFCCC more 
efficient, transparent, and inclusive. 

Key Reform Proposals to Reshape the UNFCCC: 

Structural Reforms: 

 Streamline agendas to eliminate redundancies and shorten negotiations. 

 Limit the size of national delegations to prevent dominance by wealthier countries. 

 Simplify procedures to accelerate decision-making. 

 

  Reimagining the UNFCCC: Can Global Climate Talks Deliver Real Change? 

GS Paper 3 – Environment and Ecology 
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Rethinking Host Country Criteria: 

 Proposals suggest barring fossil-fuel-dependent nations from hosting future COPs. 

 This follows criticism of COP28 in Dubai and the upcoming COP29 in Baku, Azerbaijan, both 
countries with heavy fossil fuel interests. 

Mainstreaming Climate Action Beyond the UNFCCC: 

 Brazil has proposed embedding climate discussions into other global platforms, such as UN 
development agencies, financial institutions, and trade forums. 

 It is also considering parallel mechanisms to complement and fast-track climate action outside 
the slow-moving UNFCCC structure. 

Financing: The Biggest Obstacle for Developing Nations 

The most pressing concern for the Global South remains climate finance: 

 Under the Paris Agreement, developed countries pledged to provide at least $100 billion annually 
to support developing nations in adaptation and mitigation. 

 However, the latest pledge—announced in Baku—to provide $300 billion per year from 2035 falls 
drastically short of actual needs, which are estimated at $1.3 trillion annually. 

 Countries like India, Brazil, and South Africa have demanded a new, more ambitious and binding 
climate finance goal with predictable, accessible, and sustained funding. 

Civil Society’s Call: More Inclusion, Less Greenwashing 

 Civil society organizations, youth groups, and indigenous communities are demanding a more 
transparent and inclusive COP format. 

 There is growing pressure to limit the influence of fossil fuel lobbyists and corporate 
greenwashing at UN climate forums. 

 Activists have called for restructured participation rules to ensure that those most affected by 
climate change have a real seat at the table. 

The Glaring Gaps in the UNFCCC Framework: 

Despite its foundational role, the UNFCCC faces deep-rooted structural limitations: 

 Lack of enforcement mechanisms: Countries can walk back on climate commitments with little to 
no consequence. 

 Slow consensus model: Decisions require unanimous agreement, leading to delays and diluted 
outcomes. 

 Overrepresentation of wealthy nations: Unequal resources skew participation and negotiating 
power. 

Can COP30 in Brazil Become a Turning Point? 

Brazil’s leadership in pushing for reform could mark a pivotal shift in how global climate diplomacy is 
conducted. As one of the world’s largest democracies with rich biodiversity and a vulnerable Amazon 
ecosystem, Brazil is uniquely positioned to bridge the gap between developed and developing nations. 

Its reform agenda, although ambitious, faces resistance from entrenched interests and powerful players 
who benefit from the status quo. Nonetheless, the proposals serve as a critical wake-up call for rethinking 
how international climate cooperation should function in the face of a worsening planetary crisis. 

Extra Insight: Time Is Running Out 
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According to the IPCC, global greenhouse gas emissions must peak before 2025 and decline rapidly 
thereafter to limit warming to 1.5°C. Without a functional and fair global climate governance structure, 
this goal remains elusive. 

As climate-related disasters escalate, the credibility of the UNFCCC process hinges not on more promises—
but on reform, accountability, and action. 

Conclusion: Reform or Relevance? 

Unless the UNFCCC evolves to reflect the urgency and equity of the climate crisis, it risks becoming a 
ritualistic platform disconnected from real-world needs. Brazil’s proposals may not be a cure-all, but 
they offer a timely opportunity to make the process more just, inclusive, and impact-driven—a change 
the world cannot afford to delay.  
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Context: The collapse of the Mujpur-Gambhira bridge over the 
Mahisagar (Mahi) River in Gujarat has once again laid bare the alarming 
vulnerability of India’s public infrastructure. This tragic incident is not 
an isolated event — it echoes a pattern of infrastructure failures across 
the country that risk both public safety and economic progress. 

The Mahisagar River: A Unique Waterway in India 

The Mahisagar River, also known as the Mahi River, is a rare west-
flowing interstate river. 

 Origin: Northern slopes of the Vindhya Range in Dhar district, Madhya Pradesh 

 States Traversed: Madhya Pradesh, Rajasthan, and Gujarat 

 Endpoint: Drains into the Gulf of Khambhat in the Arabian Sea 

 Geographical Distinction: It is the only river in India to cross the Tropic of Cancer twice 

 Major Tributaries: 

o Right Bank: Som River 

o Left Bank: Anas River, Panam River 

Public Infrastructure: Backbone of India’s Development 

India’s public infrastructure forms the foundation of economic growth, social equity, and national 
resilience. It includes a wide range of systems: 

 Transport networks like highways, bridges, and railways 

 Urban utilities such as drainage, water, and waste management 

 Energy and telecom systems 

 Port and shipping infrastructure 

Despite major progress in the last decade — particularly in transportation, housing, and digital 
connectivity — the integrity and sustainability of infrastructure remain deeply compromised. 

The Numbers Paint a Grim Picture: 

According to data from the Ministry of Statistics and Programme Implementation (MoSPI): 

 431 major infrastructure projects are delayed with a total cost overrun of 4.82 lakh crore (as of 
December 2023) 

 Around 36% of these projects are running 25 to 60 months behind schedule 

 Urban India will require an estimated 70 lakh crore investment by 2036 just to meet its 
infrastructure demands 

Why India’s Infrastructure is So Fragile: 

1. Chronic Underfunding and Investment Gaps: 

 Municipal budgets remain at just 1% of India’s GDP, severely limiting local governments' capacity 
to maintain or upgrade infrastructure. 

 Private sector investment remains low due to long payback periods and high financial risks. 

  Gujarat Bridge Collapse: A Stark Reminder of India’s Fragile Public Infrastructure 

GS Paper 3 – Disaster Management 
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2. Overdependence on the Public Sector:  

 The public sector contributes nearly 78% of total infrastructure investment, putting an immense 
financial burden on the government. 

3. Fragmented and Inefficient Governance: 

 Multiple agencies operate with overlapping responsibilities and poor coordination — a reality in 
cities like Delhi and Mumbai. 

 The result: reactive maintenance, blame games, and lack of long-term planning. 

4. Faulty Project Planning and Execution: 

 Many infrastructure projects are launched without detailed feasibility studies or accurate data. 

 Underpasses prone to flooding and drainage systems built on natural water basins are common 
planning errors. 

 Detailed Project Reports (DPRs) are often outsourced and of inconsistent quality. 

5. Regulatory and Legal Roadblocks: 

 Land acquisition issues, outdated building codes, and weak enforcement of safety standards 
delay projects. 

 Dispute resolution mechanisms are slow and ineffective, discouraging private investment. 

6. Lack of Skilled Manpower and Modern Tools: 

 Urban local bodies often operate without trained engineers, project managers, or digital 
planning tools. 

 Although short-term training programs are being considered, systemic reforms are urgently 
needed. 

7. Rising Vulnerability to Climate and Disasters: 

According to the CBRE-CII Report 2024, half of India’s infrastructure is unprepared for: 

 Natural disasters such as floods, cyclones, and heatwaves 

 Man-made risks like industrial accidents, cyberattacks, and public health emergencies 

Path Forward: A Blueprint for Stronger Infrastructure: 

1. Structural and Governance Overhaul: 

 Recognize urban infrastructure as critical national infrastructure 

 Set up integrated, tech-enabled urban governance bodies to manage planning and operations 

 Empower municipalities through stronger State Finance Commissions 

2. Rethinking Finance: 

 Develop a robust municipal bond market 

 Create pooled finance mechanisms for smaller towns 

 Separate project preparation from funding to ensure objectivity and sustainability 

3. Better Spatial and Industrial Alignment: 

 Align urban growth with industrial corridors to improve resource utilization 

 Implement land value capture policies in transport hubs and metro systems 
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4. Climate Resilience and Sustainability: 

 Integrate climate adaptation strategies into all infrastructure projects 

 Promote green building norms, renewable energy adoption, and circular economy models for 
waste and sanitation 

Additional Insight: Lessons from Global Best Practices: 

Countries like Japan and Germany have achieved resilience in infrastructure through: 

 Strict quality standards and audits 

 Public-private partnerships (PPPs) with robust legal backing 

 Citizen participation in urban planning 

India can draw from such examples by fostering accountability, encouraging local innovation, and 
ensuring community involvement in infrastructure development. 

Conclusion: Time to Act, Not React 

The Gujarat bridge collapse must serve as a catalyst for transformation. Infrastructure cannot be seen 
merely as concrete and steel — it is the lifeline of a modern, inclusive, and resilient India. Proactive 
governance, sustainable planning, and empowered institutions are no longer optional — they are essential. 
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Context: In a landmark development, Elon Musk’s Starlink has 
received the final regulatory green light from India’s space 
regulator, IN-SPACe (Indian National Space Promotion and 
Authorisation Centre), to operate satellite-based internet services 
across the country. This approval marks a significant step forward 
in India’s ambition to expand digital connectivity to remote and 
underserved regions. 

About Starlink’s Entry into India: 

 Waiting Since 2022: Starlink has long awaited operational clearance in India. 

 Third Licensed Player: It follows Eutelsat’s OneWeb and Reliance Jio’s satellite arm, becoming 
the third major company authorized to provide satellite broadband in India. 

 Valid Till 2030: Starlink’s license permits operation of its Gen1 satellite constellation until the end 
of the decade. 

While the regulatory nod is secured, Starlink still needs to: 

 Obtain spectrum allocation from the government, 

 Establish ground-based infrastructure, and 

 Pass security and compliance trials required by Indian authorities. 

India’s Regulatory Framework for Satellite Internet 

Telecom Licensing Laws: 

 Indian Telegraph Act, 1885: 

o Section 4: Reserves telecom rights for the Union Government. 

o Section 7: Allows formulation of licensing rules. 

 Telecom Regulatory Authority of India (TRAI) under the TRAI Act, 1997: 

o Section 11: Guides TRAI in licensing conditions, spectrum management, and ensuring fair 
competition. 

o TRAI plays a critical role in framing recommendations that impact Starlink’s operations. 

Telecommunications Act, 2023: 

 Governs satellite spectrum allocation through administrative means. 

 Enforces compliance on: 

o Security and encryption protocols 

o Fair pricing structures 

Space Sector Oversight: 

 Satellite Communications Policy, 2000: Governs satellite usage in India. 

 IN-SPACe acts as a nodal agency coordinating private players like Starlink and aligning them with: 

o ISRO operations 

 

  Starlink Gets Final Regulatory Clearance to Launch in India: A New Era of Satellite Internet Begins 

GS Paper 3 – Space & Technology 
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o National strategic space priorities 

Cybersecurity and Data Laws: 

 Information Technology Act, 2000: Covers cybersecurity and lawful interception. 

 Digital Personal Data Protection Act, 2023: Mandates data encryption, local storage, and strict 
data privacy compliance. 

 National Security Protocols: Starlink must adhere to surveillance and monitoring guidelines by the 
Ministry of Home Affairs and intelligence agencies. 

Why This is a Big Deal for India: 

1. Revolutionizing Connectivity: With Starlink’s low-earth orbit (LEO) satellites, high-speed 
broadband can reach even the most remote villages and mountainous terrains — where traditional 
telecom infrastructure is either infeasible or too expensive. 

2. Encouraging Innovation Through Privatization:  

 Private firms like SpaceX have slashed operational costs by innovating technologies like reusable 
rockets (e.g., Falcon 9). 

 Lean teams, faster decision-making, and efficient funding make private participation a key to 
India’s space success. 

3. Boosting Employment & Self-Reliance:  

 Increased private sector involvement translates into high-skill job creation, technology 
transfers, and indigenous capability building. 

 India aims to become not just a user but a global exporter of space technology and services. 

Government Steps to Strengthen India’s Space Sector: 

Space Sector Reforms (2020): 

 Defined roles of ISRO, IN-SPACe, and NSIL 

 Opened doors for private enterprise and startups 

Indian Space Policy, 2023: 

 Provides a level playing field to Non-Government Entities (NGEs) 

 Encourages foreign and domestic investment 

Strategic Roadmap: Space Vision 2047 

 Bharatiya Antariksh Station (BAS) by 2035 

 Indian Moon Landing targeted by 2040 

 Upcoming missions: 

o Gaganyaan follow-ons 

o Chandrayaan-4 (2027) to collect moon samples 

o Venus Orbiter Mission (2028) 

o Next-Gen Launch Vehicle (NGLV) by 2032 

Funding and Innovation Ecosystem: 

 IN-SPACe Venture Capital Fund: 1000 crore for startups over 5 years 
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 SpaceTech Innovation Network (SpIN): Unique public-private collaboration to support SMEs and 
early-stage innovators 

 100% FDI allowed under revised policy — a bold move to attract global capital 

What Lies Ahead for Starlink and India: 

1. Early Engagement is Crucial: Starlink’s long wait shows the need for early, transparent dialogue 
between regulators and global tech companies. Streamlining approvals can reduce uncertainty and 
encourage more innovation. 

2. Upholding Digital Sovereignty:  India’s regulatory framework stresses national security through strict 
data localization, encryption, and interception protocols — ensuring digital self-reliance while 
welcoming foreign tech. 

3. Bridging the Digital Divide:   Starlink’s launch could become a game-changer for rural India, 
supporting: 

 Digital education 

 Remote healthcare access 

 Online commerce and governance in far-flung regions 

4. Strengthening India’s Digital Infrastructure Vision:  

As India aspires to be a global digital powerhouse, Starlink’s onboarding reflects a test of: 

 Regulatory transparency 

 Investment climate for future tech 

 Commitment to inclusive digital growth 

Conclusion: A New Orbit for India’s Digital Future 

The approval of Starlink is more than just a business clearance — it’s a milestone in India's journey 
towards a globally connected, innovation-driven future. With satellite broadband, India is poised to 
democratize access to information, strengthen its strategic autonomy, and unlock the full potential of 
its digital economy. 
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Context: In a remarkable scientific achievement, researchers have 
successfully extracted enamel proteins from 18–20 million-year-old 
mammal fossils found in the Lake Turkana Basin. This groundbreaking 
discovery offers unprecedented insights into prehistoric species 
evolution, climate change, and the biogeography of ancient Africa. 
The study marks one of the oldest molecular-level extractions ever 
achieved from fossilized remains. 

Lake Turkana: Geography and Ecological Significance 

Located in the rugged and remote northern region of Kenya, Lake Turkana lies within the Eastern Rift 
Valley, with its northernmost tip extending into Ethiopia. 

 Inflow Rivers: Three rivers feed the lake — Omo, Turkwel, and Kerio. 

 Among these, only the Omo River is perennial, providing 90% of the lake’s annual water supply. 

 Despite being in a desert landscape, Lake Turkana is the world’s largest permanent desert lake 
and Africa’s fourth-largest lake by surface area. 

 The lake is semi-saline and located in a hot, arid environment, with extremely high evaporation 
rates. 

UNESCO World Heritage and Biodiversity Hotspot: 

Recognized as a UNESCO World Heritage Site, Lake Turkana is famed not only for its geological and 
ecological uniqueness, but also for its cultural and anthropological importance. 

 The region has been called the "Cradle of Mankind" due to the discovery of numerous early hominin 
fossils by paleoanthropologists such as Richard Leakey. 

 The lake supports rare species of fish, crocodiles, and is an essential stopover for migratory birds. 

 It provides vital water and food resources for surrounding pastoral and fishing communities. 

Human and Economic Dynamics Around the Lake: 

The Turkana region, home to an estimated 1 million people, relies on: 

 Pastoralism (herding livestock), 

 Fishing, and 

 To a lesser degree, small-scale agriculture. 

Despite its natural wealth, the area remains one of the most underdeveloped regions in Kenya. 

Challenges: A Volatile and Unpredictable Ecosystem 

Lake Turkana’s semi-saline nature, combined with unpredictable water levels — which can fluctuate by 
up to 8 meters per decade — poses serious challenges for sustainable development. 

 Past attempts to industrialize the fishing industry have largely failed, due to the lake's capricious 
climate and limited ecological data. 

 High evaporation, poor infrastructure, and remoteness hinder consistent economic growth. 

 Seasonal and environmental stressors also threaten the delicate balance of local ecosystems. 

 

  Lake Turkana: Ancient Discoveries and Modern Challenges in Africa's Great Desert Lake 

GS Paper 1 – Geography 
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Additional Insight: Hydrological and Geopolitical Concern 

 The Ethiopian Gibe III Dam on the Omo River has raised environmental concerns, potentially 
reducing freshwater flow into Lake Turkana. 

 This reduction may accelerate salinization, affecting fish stocks and the livelihoods of local 
communities. 

 Climate change is intensifying drought cycles, threatening both the natural ecosystem and human 
survival in the region. 

Looking Forward: The Need for Integrated Conservation and Development 

Efforts to ensure the sustainable management of Lake Turkana must focus on: 

 Scientific monitoring of lake dynamics and biodiversity 

 Community-led conservation programs 

 Cross-border cooperation between Kenya and Ethiopia 

 Promotion of eco-tourism, heritage preservation, and adaptive livelihoods in harmony with the 
region’s ecological fragility 

Conclusion: A Lake of Paradoxes 

Lake Turkana is a land of contrasts — at once a site of prehistoric revelations and a region facing modern 
environmental and developmental pressures. Its preservation and sustainable use are not just a matter 
of national interest for Kenya, but a global imperative for heritage, biodiversity, and climate resilience. 
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Context: In a delightful discovery for bird enthusiasts, an uncommon, partially 

white Laughing Dove was recently sighted in the Nagamalai hillock forest near 

Nambiyur, located in Erode district, Tamil Nadu. This rare sighting of a color 

variation (partial leucism) in a generally brown-feathered species highlights the 

region's rich biodiversity and the importance of habitat conservation in southern 

India. 

About the Laughing Dove: A Symbol of Subtle Elegance 

The Laughing Dove (Spilopelia senegalensis) is a small, long-tailed pigeon known for its gentle cooing 

call, which resembles laughter — earning it names like laughing turtle dove, palm dove, and Senegal dove. 

In India, it is affectionately called the "little brown dove." 

Widespread Distribution Across Continents: 

The Laughing Dove is native to vast regions across: 

 Africa (especially sub-Saharan areas) 

 The Middle East — including Saudi Arabia, Iran, and Afghanistan 

 South Asia — such as Pakistan and India 

It has also been observed in: 

 Israel, Lebanon, Syria, the UAE, and Turkey (some populations may be introduced) 

 Western Australia, where it was deliberately introduced 

Preferred Habitat: Dry, Open Landscapes 

Laughing Doves typically thrive in semi-arid habitats, including: 

 Dry scrublands 

 Semi-desert regions 

 Cultivated areas and grasslands 

They are most often seen feeding in pairs on the ground, quietly foraging for seeds and small insects. 

Physical Features: Graceful and Distinctive 

 Size: Around 25 cm long, with a slender build 

 Coloration: 

o Back, wings, and tail: Reddish-brown 

o Wing patches: Blue-grey 

o Underwings: Rich chestnut in flight 

o Head and underparts: Soft pinkish tones fading to white 

o Throat: Decorated with black speckling 

  Laughing Dove Spotted in Tamil Nadu: A Rare Beauty in the Wild 

GS Paper 3 –  Environment and Ecology 
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o Legs: Bright red 

 Juveniles: Appear more rufous with fewer throat spots 

Unlike many pigeon species, Laughing Doves are not highly social. They are usually seen alone or in pairs, 

reflecting a more solitary lifestyle. 

Conservation Status: Least Concern, But Worth Watching 

According to the IUCN Red List, the Laughing Dove is listed as ‘Least Concern’, indicating a stable global 

population. However, habitat loss, urban expansion, and climate variability can pose future risks — 

especially in regions where natural landscapes are shrinking. 

Did You Know? 

 The “laughing” sound of this dove is a low, bubbling coo that sounds like a chuckle — giving it its 

common name. 

 The species has adapted well to urban fringes, and can sometimes be spotted in parks and gardens. 

 Leucism, the partial white coloration seen in the Erode sighting, is a rare genetic condition that affects 

pigmentation, but not eyesight or survival, unlike albinism. 

Conclusion: A Glimpse of Rare Beauty in Nature’s Calm 

The recent sighting of the partially white Laughing Dove in Tamil Nadu is a gentle reminder of the hidden 

wonders of our natural world. Though common in many regions, each encounter with this charming, soft-

voiced bird brings a sense of peace and a deeper appreciation for India’s rich avifauna. 
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Context: In a significant move, the Supreme Court of India recently 
directed the Election Commission to allow Aadhaar, voter ID, and 
ration cards for updating the voter list in Bihar. The Court 
underscored that the right to vote lies at the heart of Indian 
democracy, reinforcing the nation’s long-standing commitment to 
universal adult suffrage. 

India’s Unique Approach to Universal Voting Rights: 

While many democracies evolved slowly towards voting equality, India granted voting rights to all adults 
from the very beginning — a bold step taken right after independence. 

 In contrast, women in the UK were given equal voting rights only in 1928. 

 In the United States, although women and Black citizens gained legal voting rights early, they 
continued to face systemic obstacles for decades. 

How India Made Voting Rights a Reality for All: 

Constitutional Foundation: 

 Article 326 of the Constitution provides for universal adult suffrage, allowing every citizen aged 18 
and above to vote, regardless of gender, caste, religion, education, or property. 

 The voting age was reduced from 21 to 18 by the 61st Constitutional Amendment in 1989, 
empowering millions of young Indians. 

Legal Backing: Two Pillars of Electoral Law: 

1. Representation of the People Act, 1950 – Governs the creation and maintenance of electoral 
rolls. 

2. Representation of the People Act, 1951 – Deals with conduct of elections, qualifications, 
disqualifications, and election offences. 

Innovations to Ensure Inclusive Elections: 

To facilitate participation of over 173 million largely illiterate voters during the first general election, 
Sukumar Sen, India's first Chief Election Commissioner, introduced visual election symbols — an 
innovation that empowered citizens to vote with dignity and understanding. 

The Election Commission of India (ECI) has since made tireless efforts to reach every eligible voter, even 
in the most remote and inaccessible regions, ensuring that democracy is lived and not just promised. 

Is Voting a Fundamental Right? Understanding the Legal Status 

 Although voting is vital to democracy, the Supreme Court has consistently held it as a statutory 
right under Section 62 of the Representation of the People Act, 1951. 

 In Kuldip Nayar v. Union of India (2006), the Court clearly stated that voting is not a 
constitutional or fundamental right. 

 While the Rajbala v. State of Haryana (2016) judgment viewed it as a constitutional right, the 
Kuldip Nayar ruling prevails as the larger bench decision. 

 In Anoop Baranwal v. Union of India (2023), Justice Ajay Rastogi’s dissenting opinion linked 
voting to Articles 19(1)(a) (freedom of expression) and 21 (right to life), but this was a minority 
view. 

  Protecting Voting Rights in India: Upholding Democracy Through Law, Access, and Fairness 

GS Paper 2 –  Polity, Governance, and Constitution 
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Still, despite its statutory status, voting is seen as a "democratic imperative" — essential to the health, 
legitimacy, and future of Indian democracy. 

Accuracy of Electoral Rolls: Foundation of Free Elections 

A clean and accurate electoral roll ensures the principle of "one person, one vote", making it a 
cornerstone of electoral fairness. 

 Under the Representation of the People Act, 1950, the ECI is empowered to update and correct 
voter lists regularly. 

 Inaccuracies like mass deletions, duplicate entries, or inclusion of ineligible voters can lead to 
impersonation, disenfranchisement, and unfair outcomes. 

 The use of multiple ID documents — like Aadhaar, voter ID, and ration cards — helps ensure 
greater inclusion and transparency. 

In the landmark case Lakshmi Charan Sen v. A.K.M. Hassan Uzzaman (1985), the Court emphasized that 
political parties share the responsibility to verify the integrity of voter lists, particularly in a country with 
widespread illiteracy. 

Who Can Be a Voter? Understanding Ordinary Residency 

According to Article 324 of the Constitution and Section 19 of the RPA, 1950, anyone who is: 

 An Indian citizen 

 18 years or older, and 

 An ordinary resident of the constituency 

is eligible to be registered as a voter. 

What Does “Ordinary Resident” Mean? 

 It refers to a regular, genuine presence in a locality — not just a temporary stay. 

 For example, a student living in a hostel may not qualify if their permanent residence is 
elsewhere. 

 In Manmohan Singh v. Returning Officer (1991), the Court clarified that habitual residence is 
key, not just formal addresses. 

This provision helps prevent bogus entries and ensures voters have a real connection to their constituency. 

Special Voter Categories and Overseas Voting: 

 Postal ballots are provided for: 

o Armed forces personnel 

o Government staff serving abroad 

o Election officials on duty 

 Overseas Indians can register as voters under Section 20A of the RPA, but they must vote in person 
in their home constituency. 

The Citizenship Verification Debate: The Bihar Context 

In the ongoing Special Summary Revision (SSR) of electoral rolls in Bihar, citizenship verification has 
become a contentious issue. 

Key Legal Precedents: 
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 In Lal Babu Hussein v. Electoral Registration Officer (1995), the Supreme Court struck down 
arbitrary voter deletions, ruling that: 

o No one can be removed from voter rolls without proper investigation. 

o Past voter lists and official entries must be respected. 

o Authorities must act in accordance with the Constitution and the Citizenship Act, not based 
on suspicion or hearsay. 

 The Md. Rahim Ali v. State of Bihar (2024) ruling reaffirmed these protections, warning against 
misuse of administrative discretion to suppress voting rights. 

Conclusion: Voting as a Lifeline of Indian Democracy 

Though classified as a statutory right, the right to vote is sacred in Indian democracy. It is the most 
powerful instrument citizens possess to shape governance, uphold justice, and hold leaders accountable. 

To protect this right, India must: 

 Keep voter rolls accurate and inclusive 

 Ensure fair procedures in disputes over citizenship 

 Facilitate access through simplified ID verification 

 Continue legal and electoral reforms that uphold transparency and equity 

In a diverse and populous democracy like India, safeguarding the vote is not just a legal obligation — 
it is a national mission. 
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Context: Context: Sierra Leone, with its capital at Freetown, is a small 
yet strategically located country in West Africa, bordered by Guinea to 
the north and east, and Liberia to the south. Its western coast opens to 
the Atlantic Ocean, making it a maritime gateway and giving rise to its rich 
coastal ecosystems. 

Nyangai and the Turtle Islands: Victims of Rising Seas 

One of the nation’s most vulnerable regions, Nyangai, situated in the 
Turtle Islands off southern Sierra Leone, is under growing threat. The 
island has lost nearly two-thirds of its land area due to rising sea levels 
— a stark indicator of the climate crisis impacting coastal communities 
across the globe. 

 These islands are low-lying and ecologically fragile, home to fishing communities and traditional 
ways of life. 

 With coastal erosion and saltwater intrusion on the rise, residents face displacement and loss of 
livelihoods. 

 According to international climate studies, West Africa’s coastal zones are among the fastest 
eroding in the world, posing a severe risk to island and delta populations. 

Geopolitical Context and Regional Connections: 

 Location: Nestled along the western bulge of Africa, Sierra Leone lies just north of the equator. 

 Land Borders: 

o Guinea to the north and northeast 

o Liberia to the southeast 

 Maritime Border: The vast Atlantic Ocean defines its entire western frontier, enhancing both 
trade potential and exposure to sea-level threats. 

Natural Wealth and Resources: 

Sierra Leone is endowed with abundant mineral resources, including: 

 Diamonds – historically significant, but also linked to the country’s civil conflict in the 1990s. 

 Gold, bauxite, and chromite 

 Large deposits of rutile, a rich source of titanium dioxide, used in pigments, aerospace, and 
manufacturing. 

These resources remain central to Sierra Leone’s economy, though challenges such as illegal mining, 
environmental degradation, and corruption continue to hinder sustainable development. 

Climate Profile: A Land of Seasons 

Sierra Leone’s tropical climate is marked by distinct wet and dry seasons: 

 The rainy season typically lasts from May to November, bringing heavy monsoonal downpours. 

 The dry season, from December to April, includes the Harmattan winds, which blow dust from the 
Sahara and reduce humidity. 

  Sierra Leone in the Spotlight: A Coastal Nation Facing Climate and Geopolitical Challenges 

GS Paper 3 – Environment and Ecology 
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This climate sustains rich biodiversity but also increases the country’s vulnerability to climate variability, 
floods, and agricultural instability. 

Did You Know? 

 Freetown, Sierra Leone’s capital, was founded in the late 18th century as a settlement for freed 
African slaves repatriated from the Americas and the UK. 

 Sierra Leone was ranked among the top 10 countries most vulnerable to climate change despite 
contributing minimally to global emissions. 

 The country is part of ECOWAS (Economic Community of West African States) and plays a key role in 
regional peacekeeping and diplomacy. 

Conclusion: Rising Waters, Resilient Nation 

Sierra Leone's geographic beauty and resource richness are accompanied by serious climate and 
development challenges. The case of Nyangai’s submergence is not just a local tragedy — it is a global 
warning. As the world grapples with rising seas and environmental shifts, coastal nations like Sierra 
Leone will need international support, climate justice, and resilient governance to protect both their 
people and their heritage. 
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