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12A8. Nuclear scientist and Marxist theorist M.P. Parameswaran dies 

               औ                   ए .  .                  

 M.P. Parameswaran, former nuclear scientist who later became prominent as a Marxist 
theorist, people‘s science movement activist and writer, passed away in Thrissur on 

Tuesday. 

                     ए .  .         ,                           , ज -                         
औ                         ,                                     

 He was 92. 

    92            
 Dr. Parameswaran was one of the earliest and foremost members of Kerala Sastra Sahithya 

Parishad (KSSP). 

   .                                 (KSSP)           औ                          
 His ideas on the ‗fourth world‘ had triggered wide debate and eventually led to his expulsion 

from the CPI(M) in February 2004. 

 ‗           ‘                                            औ              2004         CPI(M) 

                            
 Born on January 18, 1935 in Thrissur district, Dr. Parameswaran secured his Bachelor‘s 

Degree in Engineering from the College of Engineering, Thiruvananthapuram, in 1956 
and his PhD in Nuclear Engineering from the Moscow Power Institute in 1965. 
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 18 ज    , 1935           ज             .             1956        ज ऑ    ज        , 

                 ज                          औ  1965                                     
  ज              ए             

 He was a scientist with the Bhabha Atomic Research Centre (BARC), Mumbai, from 1957 
to 1975. 

    1957    1975                             (BARC),                      
 After leaving BARC in 1975, he became a full-time activist and one of the best-known faces 

of KSSP. 

 1975    BARC                                          औ  KSSP                           
        

 His areas of interest included environment, energy, education and rural development. 

                            ,  ज  ,      औ                        
 He has written numerous books on a wide-range of topics, many of which won accolades. 

                                        ,           ई          औ                  
 Dr. Parameswaran was instrumental in the formation of the All India People‘s Science 

Network (AIPSN), a network of people‘s science organisations spread all over the country. 

                 -                       ऑ                             (AIPSN)             . 
                                ई     

 He also helped build the Bharat Gyan Vigyan Samiti, an organisation responsible for 
massive literacy campaigns across India. 

                                                       ,                                       

                                        

 His idea of the “Fourth World” was a proposed alternative model of development. 

It should not be confused with the conventional use of “Fourth World” for 

stateless or marginalised indigenous peoples. 

 Parameswaran envisaged a society that would move beyond the limitations he 

associated with both capitalist and conventional socialist models. His formulation 

stressed decentralised and participatory democracy, local self-reliance, ecological 

sustainability, equitable distribution of resources and production oriented 

towards people's needs rather than unlimited consumption. 
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12A8. The work that won Deepak Dhar the Dirac Medal 

                                       

 Theoretical physicist Deepak Dhar has been awarded the Dirac Medal for his contributions 

to statistical physics — an honour he is sharing with three other physicists, Bernard Derrida, 
Marc Mézard, and Haim Sompolinsky. 

                                                                                       
                    —                              , Bernard Derrida, Marc Mézard औ  
Haim Sompolinsky                        

 The Dirac Medal is awarded by the International Centre for Theoretical Physics (ICTP) in 

Trieste, Italy, on the birthday of the late British physicist Paul A.M. Dirac, for significant 
contributions to theoretical physics. 

                               International Centre for Theoretical Physics (ICTP)       
                          Paul A.M. Dirac                                  signi•cant 

contributions                           
 Dhar has spent most of his career in India. 

                                                   
 He is also the second Indian winner of the Dirac Medal; the first was string theorist Ashoke 

Sen in 2012. 

                                               ; •rst 2012                     Ashoke Sen     
 In physics circles, Dhar is known for his work on a concept called Abelian sandpiles. 

                    Abelian sandpiles                                                

What is an Abelian sandpile? 

Abelian sandpile       ? 

 Imagine dropping grains of sand, one at a time, on a flat surface. 

                  •at          -                                   
 The pile slowly grows until it gets steep enough. 

        -                 ,                                             
 Then, sometimes new grains on the pile will shift it, maybe cause a modest slide, sometimes 

even trigger an avalanche. 
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   ,    -                                  ,                                  औ     -    
                                        

 And it is hard to predict in advance which grain will trigger which size of event. 

औ                                             -                                       
 In the late 1980s, physicists Per Bak, Chao Tang, and Kurt Wiesenfeld proposed that this 

behaviour could be a general principle underlying many phenomena in nature, from 
earthquakes to forest fires to the extinction of species. 

1980                    ,           Per Bak, Chao Tang औ  Kurt Wiesenfeld                 
                                                                                     , 
                       •res औ                                                

 They called it self-organised criticality. 

           self-organised criticality      
 The term refers to a system that sometimes organises itself into a delicately balanced critical 

state where even small nudges can produce effects of any size, from trivial to significant. 

                                          -                                   critical state 

                     ,          -  -                            signi•cant                    
e•ects                   

 Dhar and his collaborators then developed the so-called Abelian sandpile model as a 
mathematical version of the sandpile idea. 

            औ                   sandpile                                          

Abelian sandpile model              
 ‗Abelian‘ means no matter in which sequence grains topple and cascade, the pile always 

settles into the same final shape. 

‗Abelian‘                                         औ    -                          ,               
•nal                       

 This was Dhar‘s important insight — a property that lets physicists calculate exact answers 
and thus predict the final shape. 

                              —                                                   औ     

     •nal                                         
 The Abelian sandpile model has numerous applications fundamentally because it captures 

a very general kind of behaviour: of systems that build up some kind of instability until they 
can release it in unpredictable ways. 

Abelian sandpile model                   ,                                             
                      :                      ,                                             
       ,                                                            

 Scientists have used it to model earthquakes, the spread of forest fires, bursts of activity 
in neural networks in the brain, and fluctuations in financial markets. 

                       earthquakes, forest •res        ,           neural networks    
                       औ  •nancial markets    •uctuations                                
    

Biographical sketch 

ज          

 Dhar was born in 1951 in Pratapgarh, Uttar Pradesh. 

          1951                                  
 He studied at Allahabad University, got his master‘s degree from IIT-Kanpur, and then went to 

the California Institute of Technology (Caltech) for his PhD, which he completed in 1978. 
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       Allahabad University              , IIT-Kanpur                       औ      PhD    
    California Institute of Technology (Caltech)   ,             1978               

 While at Caltech, he was a teaching assistant to Richard Feynman. 

Caltech                Richard Feynman    teaching assistant     
 After •nishing his doctorate, Dhar returned to India rather than stay in the U.S., and spent 

most of his career at the Tata Institute of Fundamental Research, Mumbai, before moving to 
the Indian Institute of Science Education and Research (IISER), Pune, in 2016. 

     doctorate                 , U.S.                                औ  2016    Indian 

Institute of Science Education and Research (IISER), Pune                               
            Tata Institute of Fundamental Research, Mumbai            

 Since 2024, he has been the INSA Distinguished Professor at the International Centre for 

Theoretical Sciences, Bengaluru. 

2024       Bengaluru      International Centre for Theoretical Sciences    INSA 

Distinguished Professor     
 The Abelian sandpile is Dhar‘s most well-known work but not his only one. 

Abelian sandpile                         ,                                   
 Across nearly •ve decades, Dhar has made important contributions to statistical mechanics 

— the branch of physics concerned with how the collective behaviour of vast numbers of 
particles, like grains or neurons, gives rise to large-scale patterns. 

     •ve              ,       statistical mechanics                            —           
                                            ,                                              
                                                             

 He won the Shanti Swarup Bhatnagar Prize in 1991, the TWAS Prize from the World 
Academy of Sciences in 2002, the Padma Bhushan in 2023, and the Boltzmann Medal in 

2022, together with John Hop•eld, who shared the physics Nobel Prize 2014 for laying the 
foundations of neural networks. 

       1991    Shanti Swarup Bhatnagar Prize, 2002    World Academy of Sciences    
TWAS Prize, 2023    Padma Bhushan, औ  2022    Boltzmann Medal          ,             
John Hop•eld                 ,         neural networks                     2014    physics 

Nobel Prize               
 The Boltzmann Medal, awarded once every three years, is often considered the single most 

prestigious prize in statistical physics. 

Boltzmann Medal,                                             ,         statistical physics    
                                       

What is the Dirac Medal? 

Dirac Medal       ? 

 The ICTP Dirac Medal was established in 1985 to honor Paul Dirac, the British physicist 

whose equations helped lay the foundations of quantum mechanics. 

ICTP Dirac Medal           1985    Paul Dirac                 ई   ,                    

                           quantum mechanics                            
 It is announced each year on Dirac‘s birthday and awarded to physicists who have made 

outstanding contributions to theoretical physics but who have not already received the very 
top honours. 

                     Dirac                         औ                                        
        theoretical physics                         ,                                        
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 In fact, the medal is explicitly not given to Nobel laureates, Fields Medallists, or Wolf Prize 
laureates. 

        ,                   Nobel laureates, Fields Medallists,    Wolf Prize laureates 

                      
 Past recipients include Edward Witten, Stephen Hawking, and Leonard Susskind. 

                        Edward Witten, Stephen Hawking औ  Leonard Susskind           
 Notably, several past Dirac Medallists have gone on to win a Nobel Prize. 

              ,  ई      Dirac Medallists           Nobel Prize          
 All four of this year‘s winners have been feted for pioneering work that applied the tools of 

statistical mechanics in distinct fields like non-equilibrium systems, optimisation 
problems, theoretical neuroscience, and artificial intelligence. 

                                                                      ,       statistical 

mechanics              non-equilibrium systems, optimisation problems, theoretical 

neuroscience, औ  arti•cial intelligence             •elds                   
 The ICTP itself was founded in 1964 by the Pakistani physicist and Nobel laureate Abdus 

Salam, together with the Italian government and the International Atomic Energy Agency. 

ICTP                1964                           औ  Nobel laureate Abdus Salam    
Italian government औ  International Atomic Energy Agency                     

 Salam had envisioned it as a place where physicists from the Global South could work 
together and exchange ideas with colleagues from around the world. 

Salam                                                  Global South                    

           औ                                           -             
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12A8.  Maurya questions seven-year tenure of 
U.P. Governor 

                                                     
        ए 

 Apni Janta Party president and former U.P. Minister 
Swami Prasad Maurya on Tuesday questioned the 
continuation of U.P. 's Governor in office for seven years. 

      ज                 औ                              
                                                             

                           
 He sought an ―impartial investigation‖, observing that 

the continuation of Governor Anandiben Patel after a five-year 
term raises serious Constitutional questions. 

        ―      ज   ‖                                     
                                                               
                                      

 ―If there is no clear order for extension or 
reappointment of the Governor after the five-year term ended, 

this should be investigated impartially,‖ Mr. Maurya said. 

               , ―                                          

                  -                           ई                
  ,                               ‖ 

 The former Minister also criticised the reappointment of King George‘s Medical University 
(KGMU) Vice-Chancellor Soniya Nityanand by the Governor. 

                                 ज ज                    (KGMU)                              
                             

 Though there are no formal allegations against Ms. Nityanand, Mr. Maurya in a post on X 
said, ―Despite the KGMU Vice-Chancellor being accused of corruption and ignoring 
reservation rules, her re-appointment is also under question. 

                                  ई औ                   ,                   X                  , 
―KGMU                      औ                                                   
                                    

 The question is simple – when rules and the Constitution are not followed in appointments, 
how will the SC/ST/OBC community get equal representation and justice?‖ 

             —                      औ                                ,    SC/ST/OBC 

                         औ                  ?‖ 
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12A8.  Vande Mataram Bill gets President‘s 
assent, becomes law 

                                       ,           

 President Droupadi Murmu on Tuesday gave assent to 
a Bill that criminalises intentional disruption or prevention of the 
singing of the National Song Vande Mataram, giving it the 
same legal protection currently accorded to the National 
Anthem, a government statement said. 

                         ,                                
                            ,                                      
                                                          औ  
                                 ,                              

    
 With the President‘s assent, the Prevention of Insults 

to National Honour (Amendment) Bill, 2026, has become a 

law. 

                                                   
       (      )       , 2026                     

 The Lok Sabha had passed the Bill on July 30, while 
the Rajya Sabha had cleared it a day earlier. 

                        30 ज                     , 
                                                 

 The legislation grants Vande Mataram the same status 
as the National Anthem, Jana Gana Mana. 

                                 ज                     
              

 Senior Congress leader Shashi Tharoor questioned the 

practicality of implementing the newly amended law, arguing that 
mandating its full rendition at official functions could prove counterproductive, asking whether 
respect and patience could be legislated. 

                                                                                               

                                                                                       औ  
                                                                          

 Mr. Tharoor noted that while Jana Gana Mana takes about 52 seconds to sing, a full 
rendition of Vande Mataram lasts around three minutes and 10 seconds. 

                       ज                        52              ,                               

                 औ  10                
 Referring to Tamil Nadu‘s decision to precede both with the State Song, he asked whether 

audiences could realistically be expected to stand respectfully for nearly six minutes before 
and after every function. 

                                                                                               
                                                           औ              छ          

                    
 He said he feared that the legislation‘s intended objective of promoting greater respect for the 

National Song might not be achieved and could instead produce the opposite effect. 

                                                                                          
                              औ                                         
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12A8.  In the way 

         
 

 The government should not be able to remove tribunal 
members at will 

                                       छ                            
    ए 

 Tribunals have a raison d‘être in the justice system: they allow 

specialists to settle technical disputes faster than the judiciary could. 

                                       औ       :                      
                                                                         
    

 In S.P. Sampath Kumar (1987) and L. Chandra Kumar (1997), 

the Supreme Court said that tribunals‘ decisions remain subject to review 
by High Courts because judicial review is part of the basic structure. 

ए .  .            (1987) औ  ए .           (1997)                        

                                                                  , 
                                                

 Sensible though they were, the orders left a structural flaw 
standing. 

                        ,                                           
     

 Tribunals have historically been administered by the same 
Ministries whose decisions the tribunal might have to review. 

                                                                        , 
                                                          

 In Rojer Mathew (2019), the Court recommended an independent, 
statutory National Tribunals Commission (NTC) to oversee the selection 

and administration of tribunals. 

  ज        (2019)                                        औ           
                       ,                                (NTC)    
            

 However, Parliament used the Finance Act 2017 to give the executive more control over 
appoint ments and the Tribunals Reforms Ordinance 2021 to reinstate conditions the Court 

had rejected. 

       ,                     2017                                                         

     औ                           2021                                                    

                         
 The final straw was the Court‘s judgment in Madras Bar Association (2025), where it struck 

down the objectionable provisions Parliament had reenacted, restored the previous 
framework, and gave the government four months to establish the NTC. 

                              ए    ए   (2025)                             ,            
                              ई                                ,                        

     औ           NTC                ए                        
 That is the Tribunal Reforms Bill 2026, which the Lok Sabha passed on August 10 with no 

discussion, and the Rajya Sabha on August 11. 
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                            2026   ,                10                           औ  
           11                        

 To its credit, inter alia, the Bill restores the five year terms for tribunal members, introduces 
un iform service conditions, includes provisions for a National Tribunals Data Grid, and 

does not maroon already pending appointments. 

                               ,                -   ,                                     
                          , ए                           ,                                   

               औ                                                   
 However, the Bill still does not give the NTC enough institutional autonomy. 

       ,               NTC                                              
 For one, Section 14 leaves the qualifications, manner of selection, salaries, allowances, and 

other conditions of service of tribunal members to future executive rules. 

         ,      14                             ,             ,     ,     औ              

                                                                   
 But in Rojer Mathew, Justice Deepak Gupta had held that defining who is qualified to 

exercise judicial power is an essential legislative function that cannot be delegated to 
rulemaking. 

        ज                                                                                 ए 

           ,                                         ,          -                        

                   
 Yet, the Bill claims consonance with the 2025 judgment while making room for the sort of 

delegation the judge‘s line of reasoning had resisted. 

      ,        2025                                       ,                                 
                                                        

 Experts have also flagged similarly vague language in Section 3. 

                3                                                 
 Further, under Section 16, a Ministry will first screen a complaint before it passes to the NTC 

for inquiry. 

          ,      16       ,                            NTC                             

                                
 So, while the process is more elaborate than it was in 2021, the Centre still appoints the 

NTC‘s members, only consulting the CJI for the chairperson and judicial members, and 

retains substantial influence over its finances and administration. 

       ,             2021                           ,                  NTC             
               ,           औ                                            (CJI)           
                     औ                                     

 That is essentially a continuing failure: a commission designed to insulate tribunals from 

executive control cannot be thus subject to the terms of the executive. 

                            :                                                              

                                                             

 The government must make the NTC fully independent by forsaking its power to appoint or 

remove its members at will. 

                      NTC                                                  NTC           
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12A8. Are regional parties losing relevance in India? 

                                             ? 

 Two political developments in the recent past make one ponder over the future of regional 
parties in Indian politics: the defeat of the Trinamool Congress in the 2026 West Bengal 

Assembly elections and the wave of defections witnessed across several regional parties. 

                                                                                           
                 : 2026                                                        औ   ई           
         ई               

 There have even been questions about whether regional parties can occupy salient positions, 
particularly in the context of the proposed ―One Nation, One Election‖ framework. 

                                                                              ,         
        ―ए      , ए       ‖                    

 However, the electoral defeat of regional parties should not be interpreted as evidence of the 
decline of regional parties as a whole. 

       ,                                                                                       
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 Vote share is perhaps the best indicator of the underlying support base of a party. 

  -                                                                   
 The vote share of national and regional parties has not changed much during the last four Lok 

Sabha elections as well as across State Assembly elections. 

                              -                                      औ                 -

                                        
 Voters continue to display a much stronger preference for regional parties in Assembly 

elections than in Lok Sabha elections, highlighting the enduring importance of State-level 
political identities. 

                                                                                       

                       ,        -        ज                                                
 One cannot deny the fact that several regional parties have faced defections in recent years.  

                                                    ई                                  
        

 The Trinamool, following its defeat, witnessed several defections. 

                           ई             
 Similarly, the AAP saw many of its Rajya Sabha MPs defect, while the Nationalist Congress 

Party (Sharad Pawar) also saw defections in Maharashtra. 

        , AAP     ई                             ,      Nationalist Congress Party 

(Sharad Pawar)                                           
 While these developments point to organisational vulnerabilities, defections by themselves do 

not indicate a shrinking electoral support base. 

                            ज                         ,                                
                                      

Changing political landscape 

        ज             

 As far as the current political landscape is concerned, the Bharatiya Janata Party (BJP) is 

the ruling party on its own in 11 States, while the Congress has governments in three States. 

                                          , Bharatiya Janata Party (BJP) 11               
                 ,                                        

 Regional parties independently govern four States. 

                                                
 There are 10 other States where coalition governments are in office. 

10                                       
 Of these, in four States, regional parties are the dominant partners, while the BJP plays a 

supporting role (Andhra Pradesh, Meghalaya, Nagaland and Puducherry).  

                                             ,      BJP                        (        , 

      ,         औ          )  
 In the remaining six States, the BJP leads the coalition governments in alliance with regional 

parties (Bihar, Uttar Pradesh, Assam, Goa, Maharashtra and Tripura). 

                BJP                                                              (     ,     
    ,    ,     ,         औ        )  

 There are four States where the Congress is part of coalition governments with regional 
parties. 
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 Congress is the junior alliance partner in Jharkhand, Jammu and Kashmir and Tamil Nadu. 

झ     , ज    औ                                                           
 This is the lowest number of States independently governed by regional parties in nearly two 

and a half decades. 

                                                                                 
 Between 2015 and 2020, regional parties independently governed nine States without 

requiring support from any other party. 

2015 औ  2020       ,                                                                     
                    

 These figures certainly lend support to the perception that regional parties are facing a period 
of electoral and organisational stress. 

                                                                   औ                        
                    

 However, India‘s first-past-the-post electoral system often magnifies electoral victories and 
defeats. 

       ,             -    - -                                 औ            -            

         
 Consequently, the decline in the number of governments headed by regional parties does not 

imply a corresponding decline in their electoral support. 

          ,                                                                                
                               

 An analysis of the votes polled by various political parties during the last four Lok Sabha 
elections presents a more nuanced picture. 

                                                                                         

                    
 The combined vote share of national parties has varied between 60.04% and 68.15% during 

the last four Lok Sabha elections, indicating that their overall electoral support has remained 
relatively stable despite major changes in political outcomes (Table 1). 

                                                  -      60.04% औ  68.15%              , 
                                                                                             
       (       1)  

 The lowest combined vote share of national parties was recorded in the 2014 Lok Sabha 
elections, when they polled 60.04% of the total votes, while the highest was recorded in the 

2019 Lok Sabha elections, when they secured 68.15% of the vote in an election held against 
the backdrop of the Balakot air strikes. 

                               -      2014                                 ,               

       60.04%          ,                2019                                 ,    

                                                     68.15%              
 Importantly, the 2014 election demonstrates that vote share and electoral outcomes do not 

always move together under India‘s electoral system. 

              , 2014                                                -      औ                

      ए                 
 Despite national parties recording their lowest combined vote share in these four elections, 

the BJP-led alliance secured a decisive majority. 

                                                        -                        , BJP    
                                                

 All national parties together polled 63.59% and 62.72% in the 2009 and 2024 Lok Sabha 
elections, suggesting that their overall electoral presence has remained broadly consistent. 
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                        2009 औ  2024                          63.59% औ  62.72%    

         ,                                                                          
 Regional parties have consistently secured around one-third of the total votes cast in Lok 

Sabha elections with some variations across elections. 

                                                      ए -                         ,       

                                      
 Together, they polled 31.22% and 35.85% votes in the 2009 and 2014 Lok Sabha elections 

respectively. 

             2009 औ  2014                          31.22% औ  35.85%              
 In the latest Lok Sabha election, regional parties together polled 33.53% votes, the only 

exception being in 2019, when they polled 28.1% votes. 

                                          33.53%            ,             2019    , 
          28.1%              

 These figures suggest that it is still too early to write the obituary of regional parties in 

Indian politics. 

                                                                                             
 Despite electoral setbacks in some States, regional parties continue to retain a substantial 

support base. 

                                  ,                                                     
 The State-wise distribution of vote shares further shows that regional parties continue to 

retain significant electoral support in several States despite fluctuations in their electoral 
performance (Table 2). 

          -                                                   -                         ई 

                                           (       2)  
 One should not forget that in Tamil Nadu, while the Dravida Munnetra Kazhagam faced an 

electoral setback, it was replaced by another regional party. 

                                  ,      Dravida Munnetra Kazhagam                   , 
                                      

 National parties have a stable place in Indian politics and the same appears to be true for 
regional parties. 

                                                औ                                       

         
 The challenge before regional parties is not necessarily declining voter support, but 

organisational renewal. 

                                                              ,                
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12A8. The Mecca Pact and the rise of strategic hedging 

       झ    औ                               

 The mutual defence agreement signed by Saudi Arabia, Türkiye and Pakistan in Mecca on 
August 7 could mark an important turning point in the geopolitics of West Asia. 

        ,         औ                 7                                              
                 -                                             

 Its signi•cance lies not merely in its provision that an attack upon one member will be 
considered an attack upon all three, but in what it reveals about the changing calculations of 
three of the most important states in the Muslim world. 

                                                                                   , 
                                                                                         
                              

 For decades, West Asian, especially the Gulf, security has depended overwhelmingly upon 
the United States. 

                   ,                              ,                                         
        

 The new pact does not terminate that dependence. 

                                             
 Saudi Arabia remains closely tied to Washington militarily, Türkiye is a member of the North 

Atlantic Treaty Organization (NATO), and Pakistan retains an important, if complicated, 
relationship with the U.S. which has been recently strengthened because of the personal 
chemistry between U.S. President Donald Trump and Field Marshal Asim Munir. 

                                                  ,                                 (NATO) 
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          , औ                                     ,           ,                 ,              
                              औ                                                      औ  
                

 What the agreement suggests instead is a growing determination among regional powers to 
supplement external security guarantees with arrangements of their own. 

         ,                                                                                   
                                          

The partners, complementary strengths 

  झ     औ                ए  

 The three partners bring remarkably complementary capabilities. 

                                     ए               
 Saudi Arabia provides enormous •nancial resources, energy power and political in•uence 

throughout the Arab and Islamic worlds. 

                           ,           औ                                 ज           

              
 Türkiye contributes the strongest conventional military establishment among the Muslim 

countries of West Asia and a rapidly expanding indigenous defence industry. 

                                                                       औ                    
                                           

 Pakistan contributes a large professional military and decades of military cooperation with 
Saudi Arabia. 

                            औ                                                           
    

 But its most important strategic attribute is its nuclear weapons. 

                                                                
 Although Pakistan has not formally extended a nuclear guarantee to its partners, an 

adversary contemplating an attack upon one member must now take Pakistan‘s nuclear 
capabilities into account. 

                  औ                                ई                               ,        
                                                                                     
                   

 Each participant has distinctive reasons for joining. 

                                                                
 For Saudi Arabia, the agreement provides strategic insurance. 

                                       -                  
 The attacks on Saudi oil installations in 2019, subsequent regional crises and the current 

confrontation with Iran have demonstrated the risks of excessive dependence upon a single 
external guarantor. 

2019                           ए     ,                            औ  ई                  

                            -                                                      
 Türkiye sees the arrangement through the prism of strategic autonomy. 

                                                             
 President Recep Tayyip Erdoğan has sought to transform Türkiye from NATO‘s southeastern 

•ank into an independent centre of power. 

                    ए                   NATO        -     •ank                 -             
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 The pact expands Ankara‘s in•uence into the Gulf and South Asia while creating opportunities 
for its growing defence industry. 

               औ                                                ,                      
                                      

 For Pakistan, the agreement widens the country‘s strategic horizons beyond its traditional 
rivalry with India. 

                                                                                      

    ज                    
 It institutionalises Islamabad‘s close relations with Saudi Arabia and Türkiye and converts 

Pakistan‘s considerable military capabilities into greater geopolitical in•uence. 

            औ                                                                 औ           

                                  -  ज                                

The pact through India‘s eyes 

                  झ    

 This inevitably raises questions for India. 

                            ए                  
 New Delhi has cultivated exceptionally close relations with Saudi Arabia during the past two 

decades. 

 ई                                                                                  
 Therefore, India must not interpret the pact automatically as an anti-Indian development. 

     ,                               -                                         
 Riyadh has enormous economic and strategic interests in maintaining good relations with 

India and would have little incentive to allow the agreement to become an instrument in 
Pakistan‘s disputes with New Delhi. 

                                                          औ                 औ           

                          ई                                                                 

      
 Türkiye presents a more complicated problem because Ankara has repeatedly supported 

Pakistan‘s position on Kashmir and supplied weapons that Pakistan has used against India. 

                                        ,                                               -
                  औ                                                                         
    

 New Delhi should seek explicit reassurance from Riyadh that the pact has no application to 
an India-Pakistan confrontation but it should resist viewing the emerging alignment 
exclusively through the prism of Pakistan. 

 ई                                                                   -               

                 ,                                                                              
            

 The pact‘s implications for Iran are very complicated. 

ई                                       ज        
 Given the Saudi-Iranian rivalry and recent Iranian attacks on Saudi Arabia, and vice-versa, it 

is tempting to interpret it as an anti-Iranian coalition. 

    -                             ई                      औ                             
         ,         -                                                  

 However, Türkiye and Pakistan share borders with Iran with complementary interests in 
keeping their restive minorities inhabiting the border regions in check. 
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       ,         औ                              ए     औ                                    

                                                              
 They thus have strong reasons to avoid confrontation with Tehran. 

     ,                                          ज             
 Israel is likely to view the development with greater concern. 

                                                           
 One of its enduring strategic advantages has been the political and military fragmentation of 

the Muslim world. 

                                                           औ                      
 The Mecca agreement does not explicitly create an anti-Israeli alliance. 

       झ                 ई       -                             
 Nevertheless, an institutionalised relationship combining Saudi •nancial power, Turkish 

conventional strength and Pakistani nuclear capability inevitably alters strategic calculations. 

      ,                ,                               औ                             
                                                                              

 For Washington, the pact presents a paradox. 

              ए,      झ    ए                           
 The U.S. has long demanded that regional partners assume greater responsibility for their 

own defence. 

                                                                        ज                     
 But greater responsibility can also produce greater strategic autonomy and consequently 

diminish American leverage. 

                                                                 औ             

                            

Put together by regional powers 

                                 

 It would be premature to describe the agreement as an anti-American realignment. 

                    -                                        
 Saudi Arabia continues to depend heavily upon American military technology and security 

guarantees; Türkiye remains in NATO; and Pakistan has no interest in unnecessary 
confrontation with Washington in the midst of their current love fest. 

                                       औ                                   ;         NATO 

                  ; औ                                                                     

           ई              
 The more appropriate description is strategic hedging. 

                                   ज                           
 But when several major states begin hedging simultaneously, their cumulative actions can 

transform the regional order. 

          ई                             ज              ,                                  

                       
 For most of the modern era, West Asian security arrangements have been created or 

guaranteed by outside powers. 

                            ,       ए                    ए                        ई    
                         

 The Mecca pact raises the possibility of something di•erent: a more autonomous security 
architecture constructed by regional powers themselves. 
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       झ                                :                                           

              
 India, with enormous economic, energy and strategic stakes in West Asia, cannot remain a 

spectator to that transformation but, at the same time, should not react to it with undue alarm. 

      ए                   ,  ज   औ                                                   

                          ;             ,                                                     
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12A8. India‘s rising dependence on U.S. LPG 

        LPG                         

 The Union Minister of Petroleum and Natural Gas, Hardeep Singh Puri, said last week that 
67% of India‘s lique•ed petroleum gas (LPG) came from the U.S. 

         औ                           ,                ,                               67% 

lique•ed petroleum gas (LPG)                    
 Although he did not mention the timeframe for when energy-hungry India ―achieved‖ this, it is 

clearly a drastic shift from an earlier government decision to source about 10% of cooking gas 
from the U.S. 

                   -                       ,                            ―      ‖         , 
                                                                ,                10% 

                                                               
 As part of crisis management, India, the world‘s second-largest importer of LPG, started 

buying cooking gas from the U.S., backed by a long-term deal signed by state-run oil re•ners 
for 2.2 million tonnes in 2026, even as exact contracted $/tonne or landed cargo price has not 
been publicly disclosed. 

                            ,                          LPG                                     
                        ,      2026    2.2                                          re•ners 

                              झ                    ,                    $/tonne    
landed cargo price                                         

 India‘s reliance on the U.S. for two-thirds of its LPG assumes signi•cance, signalling prudent 
diversi•cation of sources amid the crisis in the narrow Strait of Hormuz, which suggests that 
the country‘s LPG security cannot be anchored to a single geography. 
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     LPG      -    ई                                                    ,                  

                                                                      , औ                  

       LPG                                                         
 As per Vortexa, India‘s LPG imports from West Asia fell almost 85% between February 2026 

and June. 

Vortexa          ,       2026 औ                                    LPG              

85%            ई  
 However, India partially o•set the lost •ows by increasing LPG imports from other countries, 

including the U.S., from where India‘s imports in June reached 0.77 million metric tonnes. 

       ,                                  LPG              ई   ई                       
        ,                             0.77                               

The risk of overdependence 

                  ज     

 Overdependence on any market is risky, but relying more on a nation which keeps 
amorphous relations and sees partners through the lens of national interest could prove 

costly, as it may wield energy as a bargaining tool in bilateral trade talks. 

                                                 ,                                  ,    
                         औ                                               ,                
       ,                                                  ज                              
         

 Energy-import dependence also makes monetary policy more complicated. 

                                                          
 The U.S. has historically used •nancial sanctions, export controls and technology as foreign 

policy tools, going by the episodes in Iran, Iraq, Cuba, North Korea, Syria, Russia, Venezuela, 
Myanmar, Libya, Sudan and Afghanistan. 

                          •nancial sanctions, export controls औ  technology          

                                    ,         ई   ,     ,      ,           ,       ,   ,          , 
       ,       ,       औ                                        

 Even when commercial ties are extant, the U.S. can in•uence third-country transactions. 

                                                           -                          
 The Lindsey O. Graham Sanctioning Russia and Iran Act of 2026, proposing tari•s of up 

to 100% on the top •ve buyers of Russian oil and natural gas, is a non-tari• trade barrier. 

Lindsey O. Graham Sanctioning Russia and Iran Act of 2026,               औ          

            •ve            100%       tari•s            ,       -tari•                 

Proximity pricing 

      -                    

 Unlike the West Asian supplies, largely based on long-term Strategic Partnership 
Agreements (SPA), U.S. energy exports could potentially be swayed by trade and other 

agendas, enhancing dependence risks. 

           ई                   ,                     Strategic Partnership Agreements 

(SPA)             ,                               औ                                       
       ,                                    

 Traditionally leaning towards the Gulf region, India imports about 60% of the LPG (a mix of 
propane and butane) it consumes, with nearly 90% passing through the Strait of Hormuz. 
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                                                                    60% LPG (      औ  
              )             ,            90%      ज ज                           

 It could lose the advantage of proximity pricing, as U.S. shipments generally take 25-35 

days, compared with 5-10 days from the Gulf. 

           -                                           ,                                   
         25-35            ,                                   5-10              

 Although the U.S. LPG (Mont Belvieu propane-based) claims a competitive edge over West 
Asian supplies; the reality is that the former could be cheap at the point of production, but the 
West Asian LPG (Saudi Aramco CP) is usually cheaper at the disembarking point because of 
the much shorter shipping distance although the arithmetic has changed now due to 
geopolitical risk temporarily in•ating the West Asian supply costs. 

              LPG (Mont Belvieu propane-based)            ई                      
                               ;                                                      , 
                 ई LPG (Saudi Aramco CP)                                              
       ,                                  ,            -                                

      ,                               ई                in•ating             

Politically volatile fuel 

  ज                      

 For India, cooking gas is not merely a good but a politically volatile fuel, the shortages of 

which would have social and political consequences; and so the priority is making it available 
rather than cost optimisation. 

                                               ,           ज                        , 
                     औ                      ; औ                                 
                         

 The Strait of Hormuz disruptions have led to Gulf LPG prices surging sharply, with Saudi CP 

rising from about $543 per tonne in February to around $790 in June. 

                                        LPG                         ई   ,       Saudi CP 

                      $543                            $790            ई  
 Under such conditions, even costlier U.S. cargoes would become attractive because they 

were available and reduced supply risk. 

                 ,            U.S.                                            औ         
                     

 Higher Gulf benchmark, shipping disruptions and risk premia can make the U.S. LPG 

competitive despite its longer voyage. 

                ,                     औ              ,                           U.S. LPG 

                        
 India may have cut Hormuz risk, but remains exposed to commodity-price, dollar and freight 

risks. 

                      ज                     ,                     -    ,      औ          ई 

                                           
 If U.S. in•ation remains elevated, the Federal Reserve may have to keep interest rates higher 

for longer. 

    U.S.    in•ation                 ,    Federal Reserve                                 
                      

 Tighter U.S. monetary policy can simultaneously strengthen the dollar, raising the rupee 

cost of each imported cargo. 
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     U.S.                                           ,                                 
                 

 If domestic LPG prices are held down when the global price rises amid rupee depreciation, 
then oil companies‘ under-recoveries expand, leading to more •scal and external-sector 

issues. 

                                                     LPG                        ,        

               -                 ,            •scal औ      -                ए             
    

 The government recently informed the Parliament that the accumulated under-recoveries of 
public sector Oil Marketing Companies (OMC) was over ₹59,000 crore as of July 31 this 

year. 

                                                         Oil Marketing Companies (OMC) 

             -              31     ई    ₹59,000                  

The way forward 

           

 The Petroleum Planning and Analysis Cell (PPAC) data suggests that as of July 1, 2026, 
the PSU OMCs (Indian Oil, Bharat Petroleum and Hindustan Petroleum) together have 33.14 
crore active domestic LPG customers, with a compound annual growth rate (CAGR) of 

7.6% during 2015–2026. 

Petroleum Planning and Analysis Cell (PPAC)                      1     ई 2026    PSU 

OMCs (Indian Oil, Bharat Petroleum औ  Hindustan Petroleum)                     33.14      

           LPG        ,       2015–2026                                  (CAGR) 7.6%     
    

 The original LPG consumption estimate is 34,692 TMT for 2026-27. 

    LPG               2026-27        34,692 TMT     
 India‘s LPG production, which remained nearly stagnant over the past several years, has not 

been keeping pace with consumption growth. 

        LPG       ,           ई                        ,                                   
    

 While LPG production was 4.3 MMT (million metric tonnes), consumption was 6.5 MMT in the 
•rst quarter of FY27. 

     LPG        4.3 MMT (million metric tonnes)   ,      FY27    •rst quarter        6.5 

MMT     
 Refineries were directed to maximise the LPG output by diverting propane, butane and other 

streams into the LPG pool. 

Re•neries    propane, butane औ                LPG pool                    LPG output    
                               

 As per Q1FY27, LPG production saw 35.73% year-on-year increase to a total of 4.26 MMT. 

Q1FY27          , LPG           35.73% year-on-year increase     औ         4.26 MMT 

        
 At the peak of the crisis, India‘s OMCs ramped up their cumulative daily production of LPG 

from 34,000 metric tonnes (MT) to 55,000 MT, which helped the country absorb some 

impact of lower imports. 

              ,         OMCs    LPG                               34,000 metric tonnes 

(MT)          55,000 MT        ,                                                     
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 Australia o•ers strategic advantages as it is in the Indo-Paci•c, outside Hormuz, and has a 

shorter route than the U.S., but export volumes are much smaller. 

Australia                                   Indo-Paci•c           , Hormuz            औ  
          U.S.                    ,                                  

 However, energy security is not about replacing one supplier with another; it is about 

ensuring that no single player holds all the cards. 

       ,  ज                                                       ;                              
                                                    

 Instead, India must strengthen local production, bolster multiple supply chainsand build 
more strategic reserves. 

         ,                           ज        ,                                  औ  
                                         

 
 

12A8. Centre approves 1 billion ₹10, ₹20 polymer 

banknotes 

       1     ₹10 औ  ₹20                        ज       

 The government has approved the introduction of one 
billion polymer bank notes of ₹10 and ₹20 for field trials, 

Parliament was informed on Tuesday. 

         ₹10 औ  ₹20    ए -ए                           -

                                         ,                       

            ई  
 The Reserve Bank of India (RBI), with the 

recommendation of its central board, had sent a proposal to the 
government in terms of Section 25 of the RBI Act, 1934, for the 
introduction of one billion pieces each of ₹10 and ₹20 polymer 
banknotes for field trials and for regular issuance of polymer 
banknotes in these two denominations after successful 
completion of field trials, Finance Minister Nirmala Sitharaman 

said in a written reply to the Rajya Sabha. 

Reserve Bank of India (RBI)                                      

RBI Act, 1934         25                                 , 
         -             ₹10 औ  ₹20    ए -ए             
                        -                                        

                                                            
        ,                                                    
     

 ―The proposal has been approved by the government. 

―                          ज           ई     
 As per the RBI, these polymer banknotes are proposed 

to be issued along with paper substrate-based banknotes,‖ she said. 

RBI          ,                         ज-                                           ,‖ 
            

 The banking regulator informed that the procurement process is presently at an initial stage. 
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 Therefore, Ms. Sitharaman said, at this point of time, it would not be possible to practically fix 
the exact timeframe for introduction of such notes or the expenditure likely to be incurred 
thereon. 

     ,                                                                -                   
                                                                  

 

12A8. Govt extends PM E-DRIVE scheme 2W 
timeline, sop halved 

         PM E-DRIVE   ज      2W         
    ,                  

 The government has extended the PM Electric 
Drive Revolution in Innovative Vehicle Enhancement (PM 
E-DRIVE) Scheme for electric two-wheelers till March 31, 

2028 while incentives for the segment have been halved to 
₹2,500 per kWh from ₹5,000 per kWh. 

                                      PM Electric Drive 

Revolution in Innovative Vehicle Enhancement (PM E-

DRIVE) Scheme    31      2028               ,         

                      ₹5,000     kWh          ₹2,500     

kWh                 

Incentive capped 

                                

 In a notification issued late on Monday, the Ministry 

of Heavy Industries (MHI) said registered electric two-
wheelers (E2W) can avail an incentive of ₹2,500 per kWh, 
capped at ₹5,000 per vehicle, for the period between April 1, 
2025, and March 31, 2028. 

                                   Ministry of Heavy 

Industries (MHI)                                        

(E2W) 1      2025    31      2028        ₹2,500     kWh    
                          ,                            

₹5,000       
 In comparison, for FY 2024-25, E2Ws were eligible to avail an incentive of ₹5,000/ kWh, 

capped at ₹10,000 per vehicle. 

           , FY 2024-25        E2Ws ₹5,000/ kWh                                 ,       
                     ₹10,000     

 The maximum ex-factory price for E2Ws to avail the incentive is ₹1.5 lakh, with a total fund 

support of ₹2,767 crore from the MHI. 

E2Ws                                         ex-factory price ₹1.5       ,      MHI    
          ₹2,767                                     

 ―The proposed incentive per kWh is, however, subject to review as per the reduction in 
vehicle cost and would be notified accordingly from time to time. 

―       ,             kWh                                                          औ  
   -                                          
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 The incentive shall be limited to as specified above or 15% of ex-factory price of e-2W/ e-
3W, whichever is lower,‖ it stated. 

                            e-2W/ e-3W    ex-factory price    15%,                    ,    

           ,‖               
 The scheme, with an outlay of ₹11,900 crore, is being implemented from April 1, 2024 till 

March 31, 2028. 

₹11,900                              1      2024    31      2028                       
 The government has extended the PM Electric Drive Revolution in Innovative Vehicle 

Enhancement (PM E-DRIVE) Scheme for electric two-wheelers till March 31, 2028 while 
incentives for the segment have been halved to ₹2,500 per kWh from ₹5,000 per kWh. 

                                      PM Electric Drive Revolution in Innovative Vehicle 

Enhancement (PM E-DRIVE) Scheme    31      2028               ,                    

           ₹5,000     kWh          ₹2,500     kWh                 

 

 

12A8. Foreign investors may get non-

agri derivatives access 

                     -                         

            

 India‘s markets regulator proposed to 
widen foreign investors‘ access to non agricultural 
commodity derivatives by allowing them to trade 

in physically settled contracts, a proposal paper on 
its website showed. 

                           -      ज                 

                                              ,       
                          ए ज                    
                               ,           
                                           
      

 Overseas investors are not at present 
permitted to participate in contracts linked to crude oil, natural gas, gold or silver that are 

settled by actual delivery of the underlying goods. 

                                    ,            ,                                                  
              ,                                                                          

Deepen liquidity 

               

 Capital markets regulator Securities and Exchange Board of India (SEBI) said broader 
foreign participation would deepen liquidity, improve price discovery and better align India‘s 

commodity derivatives market with global counterparts. 

                   Securities and Exchange Board of India (SEBI)                          
                                   ,        ज               औ                                   
                                           ज                              
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12A8.  NASA invites ISRO to join its 
mission for lunar outpost 

NASA                                     ए 

ISRO                

 The National Aeronautics and Space 
Administration (NASA) has invited the Indian Space 
Research Organisation (ISRO) to join its Moon Base 
programme. 

       ए         ए        ए           (NASA) 

                                (ISRO)                 

                                            
 The formal invitation was extended by the U.S. 

space agency at the ninth meeting of the India-U.S. 
Civil Space Joint Working Group (CSJWG), held 
recently in Bengaluru. 

    औ                             एज          
                               -                      

                 (CSJWG)                            
 ―NASA invited ISRO to join its Moon Base 

program, building on the two countries‘ partnership 
under the Artemis Accords,‖ the U.S. Embassy said 

in a statement. 

                                  , ―NASA    
         झ                                           
          ISRO                                         
                ‖ 

 According to NASA, the programme aims to 
establish humanity‘s first outpost on another celestial 

body near the South Pole of the moon. 

 NASA          ,                                                                        
                                    

 The meeting also advanced civil and commercial space cooperation under the U.S.-India 
Transforming the Relationship Utilizing Strategic Technology Initiative, aligning with the 
February 2025 Joint Leaders‘ Statement issued by Prime Minister Narendra Modi and 
President Donald Trump. 
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                -     ‗                               ज         ज         ज       ए   ‘    
                                                           ,                        औ  
                                    2025                                        

 ―Both sides discussed expanding cooperation following the successful launch of the joint 
NASA-ISRO Synthetic Aperture Radar (NISAR) mission last year, as well as pursuing 
future science and human spaceflight technology collaborations. 

 ―                             NASA-ISRO                     (NISAR)                      
                               -                   औ                                    

                                  
 They reaffirmed their commitment to advancing the United Nations Committee on the 

Peaceful Uses of Outer Space guidelines on the long-term sustainability of outer space 
activities, as well as reviewed ongoing multilateral efforts for ensuring its effectiveness,‖ the 

statement added. 

                    , ―                                                                           
                                                      -                                     
     ई                                                                           ‖ 

 

12A8. Surface area: daily 
life champ 

            :       ज       
            

 Some materials have a 
surprisingly large surface area 
relative to their volume. 

                              
                            
                   

 And in our daily lives, 
such materials perform useful 
functions. 

औ                                
                     

 For example, the kitchen 
sponge is full of pores and packs 
around 10,000 m2/m3 or more of 
internal surface area. 

             ,    ई               
                              औ  
          10,000 m2/m3    
                              

         
 When water enters the sponge, it encounters this enormous area and can become ‗trapped‘. 

                            ,                                         औ          ‗   ‘      
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 Coffee grounds, flour, and powdered spices also have more surface area than larger lumps 
— roughly 2,000-10,000 m2/m3 for coffee — helping water and air come in contact with more 
of the material at once. 

Co•ee grounds,     औ                                                                   

        — co•ee                2,000-10,000 m2/m3         —            औ             

                                           
 Another well-known example is activated charcoal: its intricate labyrinth of microscopic 

pores give it a surface area of more than 1,000 m2 per gram. 

                                (activated charcoal)   :                        

                      1,000 m2                                    
 Molecules that enter these pores stick to the surfaces, so activated charcoal is handy for 

removing substances like pollutants from water and the air and to remove toxins from the 
body. 

                                                       ,                   ज  औ          
                                                                                  

 Soil ‗works‘ the same way because it consists of numerous mineral particles as well as 
organic matter, and the more surface there is, the more places there are where soil can 
retain water and nutrients. 

                 ‗    ‘                                        -                            , 
औ                              ,                                  ज  औ               
   ए             

 Engineers also design catalysts to be highly porous, so that when they are introduced in a 

chemical reaction, the high surface area allows more of the reactants to interact with the 
catalytic material. 

                 (catalysts)                              ,                            

                         ,                                                               
                                

 At the nanometre scale, scientists have recorded enormous ratios of surface area to volume. 

                                            औ                                       
 Nanoporous materials can fold thousands of square metres into a volume that can fit in your 

hand. 

     छ                                                                                 , 
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12A8.  Ladakh‘s giant ‗rivers of ice‘ are slowing as the mountains warm 

               ‗             ‘                                         

 Glaciers look still — but in reality they are constantly moving as they slowly carry ice from 
high mountains to the lower reaches. 

               ई         —                                        ,              -                
                                    

 A new study has reported that glaciers in the Zanskar region of Ladakh are now moving more 
slowly than they did 30 years ago, offering new clues about how climate change is affecting 

these giant ‗rivers of ice‘. 

                                                               30                      
                          ,                                           ज                 

      ‗            ‘                               
 The Zanskar region is home to some of the largest, most extensive glaciers in the Himalaya. 

 They are natural reservoirs of freshwater, which they release as meltwater in the warmer 

months. 

        ज                     ,                         -                                
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 This seasonal supply sustains rivers, ecosystems, agriculture, and local communities in the 
otherwise arid environment of Ladakh. 

           -                                           ,                ,      औ         

                         
 The glaciers ―receive most of their snowfall from the mid-latitude westerly disturbances during 

winter,‖ study co-author and IIT-Bombay doctoral student Tirthankar Ghosh said. 

           -     औ  IIT-                                      , ―                       

                           -                                      ‖ 
 ―Most of the glaciers are located at quite a high altitude compared to other regions. 

―                                                 ई             
 This unique climatic setting means that their response to climate change can differ from 

glaciers in the eastern or central Himalaya, making them valuable natural indicators of 
environmental change,‖ he said. 

                                      ज                                              

                                   ,                                                         

       ,‖             

Rate of slowing 

                

 In their paper, in the journal The Cryosphere, the researchers described investigating how 
glacier flow changed from 1992 to 2023 across 12 glaciers in the Zanskar Himalaya and how 
these changes relate to ongoing glacier thinning due to climate change. 

                                    -                                                    
12           1992    2023          •ow                 औ                                   
               -                             

 They used satellite data to derive the glaciers‘ surface velocities, which determine how 

efficiently ice is transferred from the high accumulation zones to the lower elevations, where 
melting is greatest. 

                                                                            ,       

                                                                  e•ciently                   , 
                               

 ―When a glacier loses more ice than it gains over many years, it generally becomes thinner,‖ 
Mr. Ghosh said. 

―     ई        ई                              ,                      ,                

               ,‖                
 ―Thinner ice exerts less driving force, causing the glacier to •ow more slowly. 

―                                 ,                              •ow          
 This is why changes in glacier velocity can reveal important changes within a glacier.‖ 

                                                                                              
                 ‖ 

 The researchers found that glaciers were moving more slowly across the terrain, having 
slowed by 2.4 m/year per decade on average. 

                       -                                    औ  औ                      

       2.4     /            ई     
 The team also found the pace of surface thinning had increased from around 0.22 m/year 

between 2000 and 2005 to around 0.57 m/year between 2015 and 2020. 
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                                        2000 औ  2005             0.22     /            
2015 औ  2020             0.57     /        ई     

 The study also reported that the glaciers were not all responding to warming in the same way.  

                                                                                          
    

 Factors such as glacier geometry, debris cover, and conditions at the glacier‘s terminus (or 

snout) can all in•uence how quickly it •ows, Mr. Ghosh said. 

                                 ,              औ                     (        )    
                                                                •ow          

‗Ice transport slows‘ 

‗                          ‘ 

 Mehnaz Rashid, a lecturer of environmental management and sustainability at the University 
of Teesside, the U.K., said a major strength of the study is its long observational record, 
covering more than 30 years. 

                              ऑ                          औ                                  

                                                                  ,    30                
           

 Dr. Rashid was not associated with the study. 

  .                                   
 While most Himalayan studies have focused on glacier retreat or mass loss, which are 

important indicators of climate change, Dr. Rashid said the new study linked three processes 
— mass loss, glacier thinning, and glacier flow — to show that thinning is not just a 
consequence of warming but also changes the glacier‘s ability to move. 

                                                                                           , 
                                       ,        .                                         — 

           ,      -        औ        •ow —                  ,                          

                                      ,                                                

         
 ―As glaciers become thinner, the driving stress decreases, and ice transport slows,‖ she 

explained. 

             , ―    -                            ,                           औ                

                ‖ 
 ―That means the lower parts of the glacier receive less replenishment from higher elevations, 

which can make continued shrinkage more likely. 

―                                           ई                                       ,       
                                      

 In that sense, the study helps explain not only what is happening to Himalayan glaciers but 
also the physical mechanism behind those changes.‖ 

         ,                                                                             
      ,                                                                        ‖ 

 On a di•erent note, Rayees Ahmed, project scientist at the Divecha Centre for Climate 
Change, Indian Institute of Science, Bengaluru, said the study focused on 12 representative 
glaciers whereas the Zanskar basin hosts around 1,755. 

        ,                                                                                    

 ई                          12                                      ,             
              1,755           
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 So while the glaciers the researchers studied do cover a range of settings, he advised caution 
before extending the •ndings to every glacier in Ladakh. 

     ,                                                                                , 
          •ndings                                                                        

 ―Surface velocity observations derived from satellite imagery also cannot directly reveal 
processes occurring beneath the glacier, such as subglacial hydrology or basal sliding, which 
can strongly in•uence glacier motion,‖ he said. 

          , ―                                                                    ,      
                                  ,                            ,                    
                         ‖ 

 ―In addition, long-term •eld measurements of ice thickness, glacier mass balance, and bed 
conditions remain limited in this region, making it di•cult to fully attribute all observed 
changes.‖ 

―            ,                      ई,                        औ      -           
          •eld                    ,                                                        

                     ‖ 

Effect on Indus basin 

                    

 E•ect on Indus basin That said, according to Dr. Ahmed, glacier thinning and slowdown 
have important long-term implications for the Indus basin, where glacier melt contributes 

signi•cantly to river •ows during the dry summer months. 

      ,   .               ,                     औ                                          

                                     ,                                                     
       •                                

 More melting may temporarily increase runo•, a phenomenon called peak water — but once 

glaciers lose a substantial fraction of their stored ice, the meltwater contributions are expected 
to drop. 

                                                     ,                     (Peak Water) 

            —                                                            ,                    
                                 

 ―This does not mean the Indus basin will immediately experience water shortages solely 
because glaciers are slowing down. River •ows also depend on snowfall, rainfall, 
groundwater, and water management,‖ Dr. Ahmed explained. 

  .                  , ―                                                                   
               ज                          •                  ,     ,   ज  औ  ज           
                 ‖ 

 ―Nevertheless, continued glacier thinning and slowdown are clear indicators that long-term 
glacier water storage is declining, which could have important implications for water security, 
agriculture, hydropower, and downstream ecosystems in the coming decades.‖ 

―      ,                            औ                                              

                                              ,                     ज       ,     , 

ज        औ                                                               ‖ 
 Similar glacier slowdowns have been reported across the European Alps, Alaska, the 

Canadian Arctic, the Andes, and parts of the Tibetan plateau. 

                                                    ,       ,              , ए   ज औ  
                 छ                     ई     
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 Most of these regions have a similar dominant mechanism: as glaciers become thinner, they 
experience lower driving stress, causing them to •ow more slowly. 

                                                     :     -                            ,       
          (driving stress)              ,                                •               

 ―However, there are important exceptions,‖ according to Dr. Ahmed. 

  .               , ―       ,                               ‖ 
 ―Some glaciers can temporarily accelerate due to increased meltwater reaching the glacier 

bed, glacier surges or interactions with proglacial lakes or marine environments. 

―                                         ,                                          
                    ,                  (glacier surges)           -   झ             
                                     

 Therefore, while glacier slowdown is becoming increasingly widespread, local glacier 
characteristics still play an important role in determining individual glacier behaviour,‖ he 

said. 

          , ―     ,                                                      ,               

               ए                                                                      ‖ 
 The experts emphasised in their paper that they need long-term observations to understand 

how glaciers respond to climate change over decades. 

                   -                                                  ज                 
                            ,                                                   

 And while satellite observations have greatly improved glacier monitoring, Mr. Ghosh said 
more ground-based measurements of glacier thickness, mass balance, ice temperature, 

and meltwater discharge are required to validate satellite data and improve glacier models. 

औ            -                                                         ,                  

                          औ                                               ई,        

      ,               औ          ए ज                       -                           
 ―Continuous weather observations at high elevations are also critical because climate 

conditions can vary considerably across mountainous terrain,‖ he added. 

              , ―                                                                      , 
                                                                  ‖ 

 

 

Assam Himalayas = Teesta to Dihang 
 Nepal Himalayas = Kali to Teesta 
 Kumaon Himalayas = Sutlej to Kali 
 Punjab Himalayas = Indus to Sutlej 
Within the Punjab Himalayas, the part between the Indus and Satluj is traditionally known 
regionally as the Kashmir Himalaya and Himachal Himalaya. 

 

North → South 

Karakoram → Ladakh → Zanskar → Pir Panjal → Dhauladhar → Shiwalik 

Broadly: 
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Order Range Position 

1 Karakoram 
Range 

Northernmost; part of the Trans-Himalayan region 

2 Ladakh 
Range 

South of Karakoram 

3 Zanskar 
Range 

South of Ladakh Range 

4 Pir Panjal 
Range 

South/southwest of the Great Himalaya; major Lesser Himalayan range 

5 Dhauladhar 
Range 

Lesser Himalaya, especially Himachal Pradesh 

6 Shiwalik 
Range 

Southernmost/outermost Himalayan range 

Where does Mahabharat Range fit? 

 The Mahabharat Range (Mahabharat Lekh) is mainly the Lesser Himalaya of Nepal. 
Therefore, it is better understood as being broadly parallel/equivalent in position to the Pir 

Panjal–Dhauladhar belt, rather than placing it strictly between Dhauladhar and Shiwalik.  

So conceptually: 

 NORTH 

 Karakoram 

 Ladakh 

 Zanskar 

 Great Himalaya / Himadri 

 Lesser Himalaya / Himachal 

 Pir Panjal (western sector) 

 Dhauladhar (western sector) 

 Mahabharat Range (Nepal sector) 

 Shiwalik / Outer Himalaya 

Indo-Gangetic Plains 

 The cryosphere means all parts of the Earth where water exists in frozen form—
as snow or ice, either permanently or seasonally.  
 

What does the Cryosphere include? 

 The cryosphere consists mainly of: 

 Glaciers: Large masses of ice formed on land that slowly move downhill. 
 Example: Gangotri Glacier in Uttarakhand, which is associated with the headwaters of the 

Ganga system. 
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 Ice Sheets: Enormous masses of land ice covering very large areas. Today, major ice sheets 
occur in Antarctica and Greenland. Antarctica contains the world's largest ice sheet. 

 Sea Ice: Frozen seawater floating on the ocean, particularly in the Arctic Ocean and around 

Antarctica. Unlike glaciers and ice sheets, it is already floating in water. 

 Snow Cover: Snow lying over Earth's land surface, either seasonally or throughout the 
year. For example, large parts of the Himalayas receive seasonal snow. 

 Permafrost: Ground that remains at or below 0°C for at least two consecutive years. It 
occurs extensively in places such as Siberia, Alaska and northern Canada, as well as high-

altitude regions. 

 Frozen lakes and rivers: Lakes and rivers in extremely cold regions can freeze seasonally. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

12A8.  The missing ‗reuse‘ principle in India‘s EV transition journey 

        EV                          ‗          ‘            

 India‘s electric mobility transition is gathering momentum. 

                                                
 Electric vehicle adoption is rising, manufacturing investments are expanding, and policy 

support continues to strengthen. 

                                       ,                                    औ               
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 Meanwhile, circular economy principles are becoming increasingly embedded in India‘s 
sustainability and industrial policy frameworks. 

      ,                                              औ  औ                             
                  

 Yet, circularity is not a single action — it is built on a hierarchy that prioritises reducing 
resource consumption, reusing existing assets, and recycling materials only when products 
have genuinely reached the end of their useful life. 

      ,           ई           ई         —                                        ,    
                         ,                                      औ                      
                           ,                                                            

 India‘s policy framework has made important progress on the recycling dimension of this 
hierarchy. 

                                                                                
 The Motor Vehicles (Registration and Functions of Vehicle Scrapping Facility) Rules, 2021, 

and the Environment Protection (End of Life Vehicles) Rules, 2025, have strengthened the 
framework for responsible vehicle recycling and material recovery. 
Motor Vehicles (Registration and Functions of Vehicle Scrapping Facility) Rules, 2021 

औ  Environment Protection (End of Life Vehicles) Rules, 2025                          

औ                                                 
 As of January 2026, 129 Registered Vehicle Scrapping Facilities were operational across 21 

States and Union Territories, and 4.3 lakh vehicles had been processed through them. 

      2026   , 21       औ                     129 Registered Vehicle Scrapping Facilities 

            औ                4.3                                       
 This represents important progress in building a formal ecosystem for vehicle recycling and 

resource recovery. 

                औ                          ए  औ                                            
                            

 However, circularity is not only about managing waste after it is created, but equally about 
preserving value before assets become waste. 

       ,                                                                    ,                    
                                                                          

 That‘s why the principle of reuse deserves greater attention within India‘s electric mobility 

transition. 

                                                                                           
               

 India has one of the world‘s largest vehicle populations. 

                                                       
 As the country pursues transport electri•cation, the challenge is not only how many new 

electric vehicles can be sold, but also how existing vehicles can be integrated into the 
transition in the most resource-e•cient manner. 

    -                                               ,                                            

                    ,                                                  -                 

                                        
 An e•ective scrappage policy is essential for removing vehicles that have genuinely reached 

the end of their useful lives. 

                                                                          ज                
 Yet, treating every ageing vehicle as a candidate for disposal risks overlooking a signi•cant 

opportunity to extend asset life while simultaneously accelerating electri•cation. 



                      
 

  

P
ag

e3
9 

      ,                                                                        औ         
                ज                                                       

 Vehicle retro•tment o•ers one such pathway. 

                                              
 By replacing the internal combustion engine, fuel system, and related components of an 

existing vehicle with an electric powertrain, and retaining the core vehicle structure, 
retro•tment enables the continued use of assets that remain structurally sound. 

                                 ज ,           औ                                     
                                             ,                                             
            ,                                     

 In circular economy terms, it is a practical expression of reuse. 

                           ,                                            
 Rather than recovering value only after a vehicle becomes waste, retro•tment preserves and 

extends the value already embedded in the asset. 

                                                        ,                                      

               औ                    
 The distinction is important. 

                     
 Recycling recovers materials. 

                                     
 Reuse preserves functionality. 

                                       

The significance of retrofitting 

                   

 A vehicle can be old yet structurally sound. 

                         ,                         ज                
 It can have a polluting engine while retaining a strong chassis, intact body, and years of 

potential service life remaining. 

                    ज            ,                      ,             औ   ई        
                                 

 In such cases, retro•tting the vehicle to electric powertrain through certi•ed technology 
becomes the more circular option than scrapping. 

            ,                                                                               
                                      

 This is not a competing strategy to scrappage. 

                                     
 It is the missing middle path that policy has not focused on yet. 

                  ,                                                
 The environmental mathematics underscore why this distinction matters. 

                                                    
 A single two-wheeler generates approximately 90 kilograms of material for recycling and 18 

kilograms of land•ll waste when scrapped. 

                                     90                            औ  18         

land•ll                       
 Scaled across India‘s vehicle fleet of approximately 30 crore vehicles, a scrap-•rst approach 

would generate 2.7 crore tonnes of recyclable material alone, in addition to generating 0.54 
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crore tonnes of land•ll waste that strains land and environmental resources. 

             30                                               ,          -               2.7 

                                     ,              0.54         land•ll           
          ,            औ                                   

 Retro•tment mitigates this burden by extending vehicle life where safety permits, thereby 
reducing both material demand and waste generation. 

                              ,                                                        औ     

                                                       
 This alignment with UN Sustainable Development Goal no. 12 — responsible 

consumption and production — is not coincidental. 

   UN Sustainable Development Goal no. 12 —  ज             औ                       

                 
 Retrofitment directly supports the call for sustainable consumption patterns, better resource 

e•ciency, and reduced waste. 

                             ,                   औ                                   

         
 Scrappage contributes to circularity by recovering materials from vehicles that have genuinely 

reached the end of their useful lives. 

     ज                                                               ,                         
                             

 Retrofitment contributes to circularity by preventing vehicles with structural integrity from 
reaching that stage prematurely. 

                                                                                         
                   

 Both are necessary; the question is which pathway each vehicle follows. 

             ;                                                     

A vehicle hierarchy approach 

                     

 Policy should be designed to treat vehicles based on their condition rather than age alone.  

                                                                                      
            

 A useful starting point is a national vehicle hierarchy framework that distinguishes between 

three distinct pathways. 

                                                                ,           -            
                  

 The first pathway addresses vehicles that remain safe, compliant, and efficient. 

                                                 ,                औ         
 These should continue operating with routine maintenance. 

                                                         
 Not every older vehicle is problematic, and age alone should not trigger removal from 

service. 

                                        औ                                                     

        ज        ए  
 The second pathway is retrofitment, which applies to vehicles with sound structural integrity 

but ageing, inefficient, or polluting powertrains. 
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                        ,                                                            ,       

                    ,                      
 These vehicles can be transformed into electric vehicles through certified conversion 

processes, extending their useful lives while reducing emissions and fossil fuel dependence. 

                                                                                        , 
                         ई            औ                                                

                 
 In the third pathway, vehicles proceed to scrappage and recycling. 

                           औ                               
 It applies exclusively to vehicles with compromised safety, severe structural degradation, 

accident damage, significant corrosion, or conditions that render continued operation unsafe. 

                                                  झ              ,  ज                    

   ,                   ,          ज                                                           
         

 Such a hierarchical framework would align India‘s mobility transition with genuine circular 
economy principles. 

                                                                                       
              

 It would recognise that not all vehicles are alike and that policy must distinguish between 
assets that have exhausted their value and assets that retain substantial utility. 

                                                   औ                                         
                                  औ                      ,                                  
  ई     

The deeper question 

        

 India‘s transport sector transition is not a competition between new EVs and older vehicles.  

                                 EVs औ                        ई                   
 Rather, it is a question about how India approaches resource efficiency during an energy 

transformation. 

                                                                                          
           

 The circular economy hierarchy exists for a reason. 

                                                   
 It prevents waste before it is created and recycles only after a product has genuinely reached 

the end of its useful life. 

                                             औ                                            
                                               

 The distinction avoids unnecessary scrappage. 

                                     
 If India adopts an age-assessed transition pathway, it would signal that it genuinely 

understands this circularity principle. 

            -                            ,                                              
                     

 It would make scrappage more acceptable because citizens would perceive that older 
vehicles are not dismissed indiscriminately but assessed for their potential transformation. 
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                                            ,                                               
    

 It would advance authentic circularity. 

                                 
 India is emerging as a global leader in energy transition. 

      ज                                                     
 It can equally lead in how transitions are managed. 

                                                                              
 Not only through waste, but through wisdom. 

                            ,                         
 That is not simply sustainability. 

                       
 That is the principle that has made India‘s economy resilient across centuries. 

                                                            औ                    

 

 

12A8. Quiz 

1. World Lion Day 

 World Lion Day is observed annually on 10 August to spread 
awareness about declining lion populations and the need to protect their 
habitats. 

 It was initiated in 2013 by wildlife conservationists and 
filmmakers Dereck and Beverly Joubert, associated with the Big Cat 
Initiative. 

 The supplied answer, African Lion & Environmental Research 
Trust (ALERT), appears in some secondary accounts because ALERT 

actively supported and organised events for the first World Lion Day. 

 However, available historical accounts more commonly credit the 
original idea to the Jouberts, making this the safer answer for 

examination purposes.  

2. Scientific Name of the Asiatic Lion 

 Under the taxonomy presently followed by the IUCN SSC Cat 
Specialist Group, the Asiatic lion belongs to the subspecies Panthera 

leo leo. 
 This subspecies includes lion populations occurring in India as well as those historically 

associated with northern, western and central parts of Africa. 

 Earlier classifications treated the Asiatic lion as a separate subspecies called Panthera leo 
persica. 

 Consequently, many Indian government publications still use Panthera leo persica, although 
the revised two-subspecies classification uses Panthera leo leo. 

 In India, its only surviving wild population occurs in Gujarat‘s Greater Gir landscape. 

3. Project Lion and the 2025 Lion Population 

 Prime Minister Narendra Modi announced Project Lion on 15 August 2020 during his 

Independence Day address from the Red Fort. 
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 It seeks the long-term conservation of Asiatic lions through habitat improvement, disease 
surveillance, veterinary care, scientific population monitoring, technological interventions and 
community participation. 

 According to the 2025 population estimation, Gujarat has 891 Asiatic lions, compared with 
674 in 2020, representing an increase of approximately 32%. 

 Their distribution range has also expanded from nearly 30,000 sq. km in 2020 to 35,000 sq. 
km. 

 Thus, both the supplied date and population are correct. 

 

 


