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“It is better to fail in originality than to succeed 
in imitation.” —Herman Melville
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SPADEX FIRST OF MANY AS ISRO PREPARES FOR CHANDRAYAAN-4

 
 

Context 
 On December 30, 2024, ISRO launched the Polar Satellite Launch Vehicle (PSLV-C60) from the SaƟsh 

Dhawan Space Centre in Sriharikota, Andhra Pradesh. This mission deployed two 220 kg satellites into 
a 470 km circular orbit, marking the commencement of SpaDeX. The primary objecƟve is to 
demonstrate in-space docking technology, a criƟcal capability for upcoming missions like 
Chandrayaan-4 and the planned BharaƟya Antariksh StaƟon (BAS). 
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Background 
 Space docking involves the precise joining of two spacecraŌ in orbit, enabling the transfer of 

materials, crew, or modules. Historically, only the United States, Russia, and China have successfully 
demonstrated this capability. For India, achieving this feat is vital for complex missions requiring 
assembly or resource transfer in space, such as lunar sample return missions and the construcƟon of 
space staƟons. 

 
Significance of SpaDeX 
 Technological Advancement: SpaDeX aims to validate autonomous rendezvous and docking 

procedures, including the transfer of electric power between docked spacecraŌ. This capability is 
essenƟal for in-space roboƟcs, composite spacecraŌ control, and payload operaƟons post-undocking. 

 FoundaƟon for Future Missions: Success in SpaDeX will pave the way for Chandrayaan-4, ISRO's 
planned lunar sample return mission, and the development of BAS, targeted for compleƟon by 2035. 
These projects necessitate reliable docking technology for assembling modules and transferring 
materials in space. 

 
Impact and Consequences 
 Enhanced Mission CapabiliƟes: Mastering docking technology will enable ISRO to undertake more 

complex missions, including human spaceflight and interplanetary exploraƟon, by facilitaƟng on-orbit 
assembly and resource transfer. 

 Global Standing: Achieving successful in-space docking will posiƟon India among a select group of 
naƟons with this experƟse, enhancing its reputaƟon in the global space community. 

 Commercial OpportuniƟes: Developing indigenous docking technology opens avenues for ISRO to 
offer satellite servicing and other in-space operaƟons, potenƟally aƩracƟng internaƟonal 
collaboraƟons and commercial ventures. 

 
Challenges 
 Technical Complexity: Achieving precise alignment and connecƟon between two spacecraŌ traveling 

at high velociƟes in orbit presents significant engineering challenges. 
 Autonomous OperaƟons: Developing reliable autonomous systems for docking without human 

intervenƟon requires advanced algorithms and robust tesƟng. 

 
Way Forward 
 Incremental TesƟng: ISRO plans to conduct a series of docking experiments, with the iniƟal docking 

of SpaDeX satellites expected around January 7, 2025. These tests will progressively validate the 
technology's reliability. 

 IntegraƟon into Future Missions: Insights gained from SpaDeX will inform the design and execuƟon 
of Chandrayaan-4 and BAS, ensuring these missions are equipped with proven docking capabiliƟes. 
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EXCESSIVE NITRATES FOUND IN GROUNDWATER IN 440 DISTRICTS 

 
 

Context 
 A recent report by the Central Groundwater Board (CGWB) indicates that as of 2023, excessive nitrate 

levels have been detected in groundwater across 440 districts in India, up from 359 districts in 2017. 
This means that approximately 56% of India's districts are affected by nitrate contaminaƟon, primarily 
due to the use of syntheƟc nitrogenous ferƟlizers in agriculture. Nitrate concentraƟons exceeding 45 
mg per liter are considered unsafe. 
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Background 
 Nitrates are compounds commonly found in ferƟlizers. When applied to agricultural fields, nitrates 

can leach into the soil and contaminate groundwater sources, especially when used in excess. This 

contaminaƟon poses significant health risks, parƟcularly to infants and young children, and can lead 

to environmental degradaƟon. 

 

Impact 

 Health Risks: High nitrate levels in drinking water can cause methemoglobinemia, commonly known 

as "blue baby syndrome,“ which reduces the blood's ability to carry oxygen in infants. Long-term 

exposure in adults has been linked to various health issues, including certain types of cancer. 

 Environmental DegradaƟon: Elevated nitrate levels contribute to eutrophicaƟon in aquaƟc 

ecosystems, leading to algal blooms that deplete oxygen in water bodies, harming aquaƟc life. 

 Agricultural Concerns: While ferƟlizers boost crop yields, their excessive use can degrade soil health 

over Ɵme, affecƟng long-term agricultural producƟvity. 

 

Way Forward 

 Implement Sustainable Farming PracƟces: Encourage the use of organic ferƟlizers and integrated 

nutrient management to reduce reliance on syntheƟc nitrogenous ferƟlizers. 

 Strengthen RegulaƟons: Enforce stricter guidelines on ferƟlizer applicaƟon rates and promote soil 

tesƟng to ensure appropriate use. 

 Public Awareness Campaigns: Educate farmers and communiƟes about the risks of nitrate 

contaminaƟon and the importance of sustainable agricultural pracƟces. 

 Regular Monitoring: Establish comprehensive groundwater quality monitoring systems to detect and 

address contaminaƟon early. 
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FOUR UN ENVIRONMENTAL SUMMITS FELL SHORT IN 2024. WHAT HAPPENED? 
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Context 
 The failure of four major United NaƟons (UN) environmental summits in 2024—focused on 

biodiversity (Colombia), climate change (Azerbaijan), land degradaƟon (Saudi Arabia), and plasƟc 
polluƟon (South Korea)—has raised serious concerns about global environmental governance. These 
summits were expected to establish acƟonable frameworks to address pressing environmental issues 
but ended with no or parƟal success, largely due to conflicƟng naƟonal prioriƟes and inadequate 
consensus. 

 
Background 
 Recurring Failures: This is the fourth consecuƟve year where UN summits on criƟcal environmental 

issues have ended in unsaƟsfactory outcomes. 
 Key ObjecƟves of Summits: 

 Colombia: Address financing for biodiversity conservaƟon and sustainable land use. 
 Azerbaijan: Implement the Paris Agreement's global stocktake and increase climate finance. 
 Saudi Arabia: Develop a legally binding protocol for drought miƟgaƟon. 
 South Korea: Establish a treaty to combat plasƟc polluƟon. 

 Underlying Challenges: Divergent naƟonal interests, limited financial commitments from developed 
naƟons, and compeƟng domesƟc prioriƟes have been at the core of these failures. 

 
Meaning and Impact 
 The inability to achieve consensus at these summits signals a lack of global unity and ambiƟon in 

tackling environmental challenges. This divergence threatens to delay meaningful acƟon, risking 
irreversible damage to ecosystems and vulnerable communiƟes worldwide. 

 Impacts 
1. On Global Environmental Goals: 

○  Delayed progress in addressing biodiversity loss, climate change, and polluƟon. 
○  Increased risk of crossing criƟcal environmental Ɵpping points. 

2.  On Developing Nations: 
○  Greater vulnerability to climate impacts due to insufficient financial and technological 

support. 
○  Widening inequity in addressing global environmental crises. 

3.  On Global Cooperation: 
○  Erosion of trust among naƟons. 
○  Increased likelihood of fragmented, unilateral acƟons, which lack global coherence. 

4. On Future Summits: 
○  Heightened pressure to deliver tangible outcomes, creaƟng a high-stakes environment for 

future negoƟaƟons. 
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Consequences 
●  Environmental: 

○  Accelerated biodiversity loss and habitat destrucƟon. 
○  Rising plasƟc polluƟon and its impact on marine and terrestrial ecosystems. 
○  Aggravated effects of climate change due to delayed miƟgaƟon and adaptaƟon efforts. 

●  Economic: 
○  Increased economic losses for vulnerable countries facing climate-induced disasters. 
○  Strained financial resources due to delayed global agreements. 

●  Social: 
○  Heightened climate-related displacement and social unrest in affected regions. 
○  Reduced public trust in global governance insƟtuƟons. 

 
Way Forward 

1. Honouring Commitments: 
○  Developed naƟons must fulfill their financial pledges for climate acƟon and biodiversity 

conservaƟon. 
○  Increased focus on transparent and accountable mechanisms to track progress. 

2.  Promoting Inclusive Diplomacy: 
○  Ensure equal representaƟon of vulnerable naƟons in negoƟaƟons. 
○  Bridge trust gaps by addressing the concerns of all stakeholders. 

3.  Integrated Solutions: 
○  Develop strategies that address biodiversity loss, climate change, and polluƟon simultaneously. 
○  PrioriƟze ecosystem restoraƟon and polluƟon control as part of climate miƟgaƟon plans. 

4.  Shift to Tangible Actions: 
○  Focus on implementaƟon rather than ambiƟous but vague commitments. 
○  Establish clear, measurable targets with enforcement mechanisms. 

5.  Building Resilience in Developing Nations: 
○  Provide technological and insƟtuƟonal support to enhance adapƟve capaciƟes. 
○  Address economic dispariƟes that limit parƟcipaƟon in global efforts. 

 
Conclusion 
 The repeated failures of UN environmental summits in 2024 underscore the urgent need for renewed 

global solidarity and commitment. NaƟons must transcend short-term interests and focus on a shared 
vision for sustainable development. 
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TACKLING DELIMITATION BY REVERSING POPULATION CONTROL 

 
 

Context 
 The southern states of India, including Andhra Pradesh and Tamil Nadu, have effecƟvely implemented 

family planning policies, leading to ferƟlity rates below the replacement level. This demographic shiŌ 
has raised concerns about potenƟal reducƟons in their representaƟon in the Indian Parliament 
following the upcoming delimitaƟon exercise. In response, poliƟcal leaders in these states are 
contemplaƟng measures to encourage higher ferƟlity rates. 

 
Background 
 DelimitaƟon Exercise: This process involves redrawing the boundaries of electoral consƟtuencies 

based on the latest census data to ensure equal representaƟon. The upcoming exercise, scheduled 
for 2026, has prompted apprehensions among southern states about losing parliamentary seats due 
to their declining populaƟons. 

 FerƟlity Rates: Southern states have achieved ferƟlity rates below the replacement level of 2.1 
children per woman, a significant demographic milestone. For instance, Kerala reached this level in 
1988, followed by Tamil Nadu in 1993, Andhra Pradesh in 2001, and Karnataka in 2005. 

TATHASTU IC
S



 

 

Meaning and Impact 
 The southern states' success in family planning has led to a demographic transiƟon characterized by 

lower ferƟlity rates and an aging populaƟon. While this transiƟon has economic benefits, such as a 

potenƟal demographic dividend, it also poses challenges, including reduced poliƟcal representaƟon 

and increased dependency raƟos. 

 Impact 

• PoliƟcal RepresentaƟon: A decline in populaƟon could result in a reduced number of 

parliamentary seats for southern states, affecƟng their poliƟcal influence at the naƟonal level. 

• Economic Challenges: An aging populaƟon may strain social security systems and healthcare 

services, potenƟally leading to increased economic burdens. 

 

Consequences 

 Policy Reversals: In response to these challenges, some southern states are considering reversing 

their family planning policies to encourage higher ferƟlity rates. For example, Andhra Pradesh is 

contemplaƟng legislaƟon to make individuals with more than two children eligible to contest local 

body elecƟons. 

 Social ImplicaƟons: Encouraging higher ferƟlity rates may have social implicaƟons, including 

increased economic burdens on families and potenƟal impacts on women's parƟcipaƟon in the 

workforce. 

 

Way Forward/Conclusion 

 Addressing the demographic challenges faced by southern states requires a balanced approach: 

• Policy Revisions: Revising the criteria for poliƟcal representaƟon to account for demographic 

changes, ensuring fair representaƟon without solely relying on populaƟon numbers. 

• SupporƟve Measures: ImplemenƟng policies that support families, such as improved 

healthcare, educaƟon, and economic incenƟves, to encourage higher ferƟlity rates without 

coercion. 

• MigraƟon Strategies: Encouraging internal migraƟon from regions with higher ferƟlity rates 

to southern states could help balance demographic dispariƟes. 
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SOLVE MCQ 

Q.1  With reference to the impact of the delimitation exercise on southern states in India, consider the 

following statements: 

1. The delimitaƟon exercise redraws electoral consƟtuency boundaries based on the latest census 

data to ensure proporƟonal representaƟon. 

2. Southern states, due to their lower ferƟlity rates, risk losing parliamentary seats in the upcoming 

delimitaƟon exercise. 

3. The replacement level ferƟlity rate is defined as 2.5 children per woman. 

4. Some southern states are considering policy measures to encourage higher ferƟlity rates, such as 

incenƟvizing candidates with more than two children for local body elecƟons. 

Which of the above statements are correct? 

(a)  1, 2 and 4 only  

(b)  1, 3 and 4 only  

(c)  2 and 3 only  

(d)  All of the above 

Answer: (a) 1, 2 and 4 only  

Explanation: 

 Statement 1: Correct. The delimitaƟon exercise is conducted to redraw consƟtuency boundaries 

based on census data for proporƟonal representaƟon. 

 Statement 2: Correct. Southern states fear losing parliamentary representaƟon due to their declining 

populaƟon. 

 Statement 3: Incorrect. The replacement level ferƟlity rate is 2.1 children per woman, not 2.5. 

 Statement 4: Correct. Some states, like Andhra Pradesh, are exploring measures such as allowing 

candidates with more than two children to contest local elecƟons to encourage higher ferƟlity. 
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TIGER RELEASED BACK INTO ODISHA'S SIMILIPAL RESERVE 

 
 
Context 
 A three-year-old Ɵgress named Zeenat was translocated from Maharashtra's Tadoba-Andhari Tiger 

Reserve (TATR) to Odisha's Similipal Tiger Reserve (STR) on November 14, 2024. This iniƟaƟve aimed 
to enhance the geneƟc diversity of Similipal's Ɵger populaƟon, which has been experiencing 
inbreeding issues, parƟcularly with pseudo-melanisƟc Ɵgers. 

 Pseudo-melanisƟc Ɵgers, oŌen referred to as "black Ɵgers," are a rare geneƟc variant of Bengal Ɵgers 
(Panthera Ɵgris Ɵgris). 
 

Tadoba-Andhari Tiger Reserve (TATR): 
 LocaƟon: Chandrapur, Maharashtra 
 Established: NaƟonal Park in 1955; Tiger Reserve in 1995  
 Area: 

●  Core: 625.4 sq km 
●  Buffer: 1,101.77 sq km 
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Key Features 
 Geography: Dry deciduous forests, hilly terrain, and lakes like Tadoba Lake. 

 Flora: Teak, Bamboo, Ain, and grasslands. 

 Fauna: 

○  Tigers (flagship species), Indian Leopard, Sloth Bear, Dhole. 

○  Birds: Grey-headed Fish Eagle, Serpent Eagle. 

○  RepƟles: Indian Python, Monitor Lizard. 

 

Simlipal Tiger Reserve: Overview 

 Simlipal Tiger Reserve, located in Mayurbhanj district, Odisha, is one of India's largest Ɵger reserves 

and part of the Simlipal Biosphere Reserve. 

 

Key Highlights: 

1. Area: Covers 2,750 sq. km (Core: 845.70 sq. km, Buffer: 1,904.30 sq. km). 

2. Flora: Predominantly tropical moist deciduous and semi-evergreen forests with rich sal vegetaƟon 

and medicinal plants. 

3. Fauna: Home to Royal Bengal Tigers, Asian elephants, leopards, and over 200 bird species including 

hornbills and peafowls. 

4. Water Features: Rivers like Budhabalanga and waterfalls such as Barehipani (India's 2nd highest) and 

Joranda. 

5. ConservaƟon: 

○  Declared a Ɵger reserve in 1973 under Project Tiger. 

○  Recognized as a UNESCO Biosphere Reserve in 1994. 

6.  Tribal Culture: Inhabited by tribes like the Santhal and Ho, living in harmony with nature. 

 

SOLVE MCQ 

Q.2  With reference to the recent tiger translocation in India, consider the following statements: 

1. The translocaƟon of a Ɵgress from Tadoba-Andhari Tiger Reserve (TATR) to Simlipal Tiger Reserve 

(STR) was primarily aimed at addressing inbreeding issues in Simlipal's Ɵger populaƟon. 

2. Tadoba-Andhari Tiger Reserve is known for its dry deciduous forests and supports a flagship 

populaƟon of Ɵgers and Indian leopards. 
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3. Simlipal Tiger Reserve, located in Odisha, is part of the Simlipal Biosphere Reserve and is 

recognized as a UNESCO Biosphere Reserve. 

4. Simlipal Tiger Reserve features India's second-highest waterfall, Barehipani. 

Which of the above statements are correct? 

(a)  1, 2 and 3 only  

(b)  2, 3 and 4 only  

(c)  1 and 4 only  

(d)  All of the above 

Answer: (d) All of the Above Explanation: 

 Statement 1: Correct. The translocaƟon aimed to enhance geneƟc diversity and address inbreeding 

issues, parƟcularly with pseudo-melanisƟc Ɵgers in Simlipal. 

 Statement 2: Correct. TATR, located in Maharashtra, is known for its dry deciduous forests and is 

home to flagship species such as Ɵgers and Indian leopards. 

 Statement 3: Correct. Simlipal is part of the Simlipal Biosphere Reserve and was recognized as a 

UNESCO Biosphere Reserve in 1994. 

 Statement 4: Correct. Simlipal is home to the Barehipani waterfall, India's second-highest 
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