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Season’s first cyclonic storm brewing over Bay
of Bengal, likely to cross A.P. coast in two days

The Hindu Bureau
CHENNAI

The depression hovering
over the Bay of Bengal is
expected to gradually gain
strength as a cyclonic
storm, likely to be named
Cyclone Montha, by Mon-
day. It is likely to cross the
Andhra Pradesh coast
around Kakinada by Tues-
day night, with maximum
wind speeds of 90-100
kmph, gusting to 110
kmph, the India Meteoro-
logical Department said.
The weather system will
begin to cause intense rain-
fall over north Tamil Nadu
from Sunday. The Regional
Meteorological Centre
(RMC), Chennai, hasissued
an orange alert indicating

GS Paper Mapping:

Pedestrians walk on a waterlogged street in Tirupati after a
flashflood on Saturday. K. POORNACHANDRA KUMAR

heavy to very heavy rain-
fall for Chennai, Ranipet
and Tiruvallur on Monday,
as the season’s first cyclon-
ic storm intensifies and
moves closer to the Tamil
Nadu coast.

The weather system will
also trigger intense down-
pours in coastal Andhra
Pradesh, Rayalaseema,
Kerala, and Puducherry,
apart from Tamil Nadu, on
Sunday. Some parts of

coastal Karnataka may also
experience heavy rainfall
early next week. Red alerts
have been issued to coastal
Andhra Pradesh and Raya-
laseema, indicating the
possibility of extremely
heavy rainfall at one or two
places for three days from
Monday.

The RMC has warned
that squally winds with
speeds reaching 50-60
kmph may prevail at isolat-
ed places over coastal And-
hra Pradesh and Rayala-
seema between Monday
and Wednesday. Fisher-
men have also been ad-
vised to return to the coast
immediately as squally
weather with wind speeds
gusting to 55 kmph is likely
to prevail along and off the

GS Paper 1 - Geography (Climatology, Tropical Cyclones in India)

English Summary:

Tamil Nadu coast, over the
Gulf of Mannar and the Co-
morin area.

Cabinet Secretary T.V.
Somanathan chaired a
meeting of the National
Crisis Management Com-
mittee to review prepared-
ness for the impending cy-
clone. National Disaster
Response Force teams will
be mobilised by Sunday
and relief teams of the In-

dian Army, Navy, Air
Force, and Coast Guard are
on alert.

Andhra Pradesh Chief
Minister N. Chandrababu
Naidu held a teleconfe-
rence with District Collec-
tors, Superintendents of
Police, and other senior of-
ficials on cyclone prepa-
redness on Saturday.

GS Paper 3 - Disaster Management (Preparedness, Institutional Response, Early Warning Systems)

A depression over the Bay of Bengal is expected to intensify into the season’s first cyclonic

storm, to be named Cyclone Montha, by Monday. The storm is likely to cross the Andhra Pradesh coast
near Kakinada by Tuesday night, with wind speeds of 90-100 kmph, gusting up to 110 kmph,
according to the India Meteorological Department (IMD).
@ Meteorological Developments:
e The system will cause intense rainfall over north Tamil Nadu, coastal Andhra Pradesh, and
Rayalaseema starting Sunday.
¢ Heavy to very heavy rain is predicted in Chennai, Ranipet, Tiruvallur, and other districts of
Tamil Nadu.
e The Regional Meteorological Centre (RMC), Chennai, has issued an orange alert, while red
alerts were issued for coastal Andhra Pradesh and Rayalaseema from Monday.
A Warnings and Preparedness:
e Squally winds of 50-60 kmph may prevail in coastal regions of Andhra Pradesh, Rayalaseema, and
Tamil Nadu.
¢ Fishermen have been warned not to venture into the sea.
e Cabinet Secretary T.V. Somanathan chaired a National Crisis Management Committee (NCMC)
meeting to review preparedness.
e National Disaster Response Force (NDRF), along with the Indian Army, Navy, Air Force, and
Coast Guard, has been placed on alert.
e Andhra Pradesh Chief Minister N. Chandrababu Naidu held an emergency review meeting with
district officials to coordinate disaster response.
7 Impact Regions:
e States likely to be affected: Andhra Pradesh, Tamil Nadu, Kerala, Puducherry, and coastal
Karnataka.
e Areas of maximum impact: Kakinada, North Tamil Nadu, and parts of Rayalaseema.
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Key Points for Exam Notes:
Name: Cyclone Montha (first of the season).
Region: Bay of Bengal.
Landfall: Near Kakinada, Andhra Pradesh.
Wind Speed: 90-110 kmph (gusting).
Preparedness: NCMC, IMD, NDRF, Army, Navy, Air Force on alert.
Alerts: Red (A.P., Rayalaseema), Orange (North Tamil Nadu).
Implications: Heavy rainfall, flash floods, disruption of coastal life and fisheries.
GS Relevance:
o GS Paper 1: Physical Geography - Cyclones, Indian Monsoon Systems.
o GS Paper 3: Disaster Management - Early Warning, Response Mechanisms, Role of NDRF.



Kerala govt. to prepare oil
spill crisis management plan

Dhinesh Kallungal
THIRUVANANTHAPURAM

In the wake of the two
shipwrecks off the coast of
Kerala, which raised se-
rious concern about the
threat posed by oil spillage
to marine biodiversity, the
State government will
frame a detailed oil spill
crisis management plan to
prevent oil spills and miti-
gate their impact.

The Ministry of De-
fence, the nodal ministry
for handling crises arising
out of the spill of oil and
hazardous substances at
sea, has directed the State
to notify the plan in line
with the one recently pre-
pared by Tamil Nadu. For

GS Paper Mapping:

The Defence Ministry
has directed the
State to notify the
plan in line with the
one prepared by T.N.

Kerala, with a coastline of
around 590 km along the
west coast and close to the
international shipping
channel, the risk of oil
spills is high as the Vizhin-
jam International Seaport
is hardly 10 nautical miles
from the east-west ship-
ping lane.

S. Sreekala, chairper-
son, Kerala State Pollution
Control Board, told The
Hindu that a Bengaluru-
based agency has been se-

lected for preparing the
plan.

The agency will prepare
a contingency plan in line
with the national contin-
gency plan. “The plan will
define the standard operat-
ing procedures to be fol-
lowed by different agencies
in the event of an oil spill,”
she said.

Committees formed

As per a directive of the
Centre, the State has now
constituted a seven-mem-
ber core group headed by
the Chief Secretary, in ad-
dition to oil spill crisis
management groups at the
State, district, and local le-
vels to manage oil spill inci-
dents.

GS Paper 3 - Environment (Pollution Control, Disaster Management, Marine Ecology)

English Summary:

GS Paper 2 - Governance (Centre-State Coordination, Environmental Institutions)

The Kerala government has decided to frame a comprehensive il Spill Crisis Management

é} Key Highlights:

1. Centre’s Directive:
o The Ministry of Defence, which is the nodal ministry for handling oil spill crises, has
directed Kerala to prepare its plan in line with Tamil Nadu’s model and the National

Contingency Plan.

2. Rationale:
o Kerala’s coastline lies close to an international shipping channel, and the risk of oil spills
is high, especially near the Vizhinjam International Seaport (only 10 nautical miles from

major shipping routes).

Plan to tackle and mitigate marine oil spill disasters along its 590 km coastline. This move follows two
shipwrecks off the Kerala coast, which posed a serious threat to marine biodiversity and coastal
ecosystems.



3.

4.

5.

Plan Framework:
o The Kerala State Pollution Control Board (KSPCB) is the nodal agency for drafting the
plan.
o The plan will lay down Standard Operating Procedures (SOPs) for various agencies to
follow during oil spills.
o Itwill include a contingency protocol for rapid response, cleanup, and containment of
hazardous substances.
Institutional Setup:
o The state has constituted a seven-member core group, headed by the Chief Secretary, to
oversee the preparation of the plan.
o Additional district-level and local committees will also be established to manage site-
specific responses.
Environmental and Strategic Importance:
o The initiative will strengthen Kerala’s disaster preparedness in line with India’s National
0il Spill Disaster Contingency Plan (NOSDCP).
o It highlights the importance of marine ecosystem protection, coastal pollution
management, and Centre-State environmental coordination.

Hindi Summary
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Key Points for Exam Notes:
Topic: Oil Spill Disaster Management in Coastal India.
Key Agency: Kerala State Pollution Control Board (KSPCB).
Nodal Ministry: Ministry of Defence.
Reference Model: Tamil Nadu’s Oil Spill Plan & National Contingency Plan (NOSDCP).
Environmental Concern: Threat to Marine Biodiversity, Pollution in Arabian Sea.
Relevance:
o GS Paper 3: Disaster Management, Environmental Pollution, Conservation.
o GS Paper 2: Centre-State Relations, Institutional Frameworks for Disaster Response.



Centre announces Rashtriya Vigyan
Puraskar for scientific achievements

Jacob Koshy
NEW DELHI

The Centre announced the
Rashtriya Vigyan Puraskar
(RVP) — its Padma-style na-
tional awards for scientific
achievement with 24 indi-
vidual awards and one
team honour — on Satur-
day. Eminent physicist
Jayant Vishnu Narlikar,
who passed away in May,
was announced the reci-
pient of the Vigyan Ratna,
an award for lifetime
contribution.

This year, eight scien-
tists were selected for the
Vigyan Shri awards: Gya-
nendra Pratap Singh, Yu-
suf Mohammed Shaikh, K.
Thangaraj, Pradeep Thapa-
lil, Aniruddha Balchandra
Pandit, Venkata Mohan,
Mahan Mj and Jayan N.

Recipients for the Vi-
gyan Yuva awards: Jagadis
Gupta Kapuganti, Satendra
Kumar Mangrauthia, De-
barka Sengupta, Deepa

GS Paper Mapping:

i/

Jayant Vishnu Narlikar, who passed away in May this year, was

announced the recipient of the Vigyan Ratna. THULASI KAKKAT

Agashe, Dibyendu Das,
Waliur Rahman, Arkaprava
Basu, Sabyasachi Mukher-
jee, Shweta Prem Agrawal,
Suresh Kumar, Amit Ku-
mar Agrawal, Surhud Shri-
kant More, Ankur Garg and
Mohansankar Sivapraka-
sam.

The Vigyan Team award
went to the CSIR Aroma
Mission.

Last August, ahead of
National Space Day, 2024,

the inaugural RVP ceremo-
ny was held at the Rashtra-
pati Bhavan, with Presi-
dent Droupadi Murmu
presenting the awards to
33 scientists. This year, the
announcement had been
delayed for nearly two
months. Last year, there
were allegations that the
award selection process
was not fair, and specula-
tion that those scientists
critical of government poli-

cies had been ousted at the
last minute. An indepen-
dent panel — the Rashtriya
Vigyan Puraskar Commit-
tee, steered by the Princi-
pal Scientific Adviser — de-
cides on award recipients
and makes a recommenda-
tion to the Minister of
Science and Technology. It
is unclear if the Minister
has a veto on the
recommendation.

The Vigyan Ratna aims
at recognising lifetime
achievements and contri-
butions made in any field
of science and technology.
Vigyan Shri is awarded for
distinguished  contribu-
tions in any field of science
and technology. Vigyan Yu-
va award is for young
scientists under the age of
45 years to recognise their
exceptional contributions.
Vigyan Team award will be
given every year to a team,
comprising three or more
scientists, researchers or
innovators.

GS Paper 3 - Science & Technology (Achievements of Indians in Science and Technology,

Institutional Support, Awards and Recognition)
GS Paper 2 - Governance (Policy on Science Promotion, Institutional Frameworks)

English Summary:

The Government of India has announced the Rashtriya Vigyan Puraskar (RVP) — a Padma-
style national award series recognizing excellence in science and technology. It comprises 24 individual
awards and one team award, recognizing lifetime achievements, distinguished contributions, and
exceptional scientific innovation.

O Key Highlights:

1. Categories of the Award:
o Vigyan Ratna: Lifetime achievement in any field of science and technology.
o Vigyan Shri: Distinguished contributions in any scientific field.
o Vigyan Yuva-Shanti Swarup Bhatnagar Award: For scientists below 45 years for
exceptional contributions.
o Vigyan Team Award: For research teams of three or more scientists.
2. Lifetime Honour:
o Eminent astrophysicist Jayant Vishnu Narlikar was posthumously awarded the Vigyan



Ratna for lifetime contribution to astrophysics and popular science.
3. Award Ceremony:
o The first RVP awards were presented by President Droupadi Murmu at Rashtrapati
Bhavan.
o The Vigyan Team Award was given to the CSIR Aroma Mission team.
4. Award Structure and Governance:
o The Rashtriya Vigyan Puraskar Committee, chaired by the Principal Scientific Adviser
(PSA), decides the awardees.
o Thelistis forwarded to the Ministry of Science and Technology for final approval.
o The structure mirrors the Padma Awards model but specifically honours contributions in
science, technology, and innovation.
5. Objective:
o To honour Indian scientists and researchers for their impactful and long-term
contributions across scientific domains.
o To inspire youth and promote a culture of innovation and research excellence.
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Key Points for Exam Notes:

Award Name: Rashtriya Vigyan Puraskar (RVP)

Introduced By: Ministry of Science and Technology

First Edition: 2024

Top Honour: Vigyan Ratna (Lifetime Achievement)

Governing Body: Principal Scientific Adviser-led RVP Committee
Significance: Indian equivalent of Padma Awards for Science

Aim: To promote innovation, recognize excellence, and build a culture of scientific research.
First Vigyan Ratna Awardee: Jayant Vishnu Narlikar (Posthumous)
Team Award: CSIR Aroma Mission

GS Relevance:



o GSPaper 3: Achievements of Indians in Science & Technology, Research and Innovation.
o GS Paper 2: Governance and Institutional Frameworks for Science Promotion.



Pakistan must end
rights violations in
occupied areas: India

Press Trust of India
UNITED NATIONS

Asserting that democracy
is an “alien” concept for
Pakistan, India has called
upon Islamabad to end
grave human rights viola-
tions in territories under
its illegal occupation,
where the population is in
“open revolt” against mili-
tary occupation, repres-
sion, brutality and
exploitation.

Responding to referenc-
es made by Pakistan’s en-
voy at the U.N. Security
Council’s open debate on
“The United Nations Or-
ganisation: Looking into
the future” on Friday, In-
dia’s Permanent Represen-
tative to the UN, Ambassa-
dor Parvathaneni Harish,
said, “The people of Jam-
mu and Kashmir exercise
their fundamental rights in
accordance with India’s
time-tested democratic tra-
ditions and constitutional
framework.”

“We, of course, know
that these are concepts
alien to Pakistan,” Mr. Har-
ish said. The envoy reiter-
ated that J&K “has been, is,
and will always be” an inte-
gral and inalienable part of
India.

“We call upon Pakistan
to end the grave and ongo-
ing human rights violations
in the areas illegally occu-
pied by it, where the popu-

Indian envoy says
that the Security
Council architecture
no longer reflects
contemporary
geopolitical realities

lation is in open revolt
against Pakistan’s military
occupation, repression,
brutality and illegal exploi-
tation of resources,” he
said. He added that the 80-
year-old Security Council
architecture no longer re-
flects contemporary geo-
political realities.

“An outdated Council ar-
chitecture that mirrors the
geopolitical realities of
1945 is not equipped to
handle the challenges of
2025,” he said, calling for
expansion in both perma-
nent and non-permanent
categories through “time-
bound” and “text-based
negotiations”.

He underlined that the
Global South must have a
greater voice in global
decision-making”.

Mr. Harish further em-
phasised the need to revi-
talise the General Assemb-
ly as the UN’s principal
deliberative and policy-
making body, enhancing
coordination with other or-
gans, particularly the Se-
curity Council, to realise
the purposes and princi-
ples of the UN Charter.



GS Paper Mapping:

GS Paper 2 - International Relations (India and Its Neighbourhood; United Nations; Human
Rights Issues)
GS Paper 3 - Security (Territorial Integrity and Strategic Interests)

English Summary:

At the United Nations Security Council’s open debate on “The United Nations Organisation:
Looking into the Future”, India strongly criticised Pakistan for its human rights violations in Pakistan-
occupied territories, asserting that democracy is an “alien concept” for Islamabad.

India’s Permanent Representative to the UN, Ambassador Parvathaneni Harish, stated that the
people of Jammu & Kashmir (J&K) exercise their rights within India’s democratic and constitutional
framework, unlike the situation in Pakistan-occupied areas where residents live under military
repression and exploitation.

IN India’s Key Points:

1. Violation of Rights:
o India accused Pakistan of severe and ongoing human rights violations, including
repression, brutality, and illegal resource exploitation in Pakistan-occupied territories
(PoK and Gilgit-Baltistan).
o Thelocal population, according to India, is in “open revolt” against the military occupation.
2. Status of Jammu & Kashmir:
o Indiareaffirmed that “Jammu and Kashmir has been, is, and will always be an integral
and inalienable part of India.”
o This reiteration was a firm diplomatic response to Pakistan’s repeated attempts to
internationalise the Kashmir issue.
3. UN Reforms & Global South Representation:
o Ambassador Harish emphasised that the UN Security Council (UNSC) architecture,
designed in 1945, is outdated and does not reflect contemporary geopolitical realities of
2025.
o India called for expansion of both permanent and non-permanent seats, promoting a
greater voice for the Global South in global decision-making.
4. Reform of the UN System:
o Indiaurged revitalising the UN General Assembly as the world’s principal policy-making
body to ensure fair representation and balance of power.
o India’s remarks aligned with its long-standing advocacy for multilateralism and
institutional reform to reflect the changing world order.
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Key Points for Exam Notes:
Topic: India-Pakistan Relations & UN Reforms
Representative: Parvathaneni Harish, India’s Permanent Representative to the UN
India’s Position:

o Pakistan’s human rights violations in occupied areas condemned.

o Jammu & Kashmir an integral part of India.

o UNSC needs reform for contemporary realities.

o Global South must have greater voice.
UN Reform Advocacy: Expansion in permanent & non-permanent categories; strengthen UNGA.
GS Relevance:

o GS Paper 2: International Relations, India and UN, India-Pakistan Issues, Global

Governance.
o GS Paper 3: Internal Security & Territorial Integrity.



Centre plans to sateguard
traditional media amid
digital disruption: Minister

The Hindu Bureau
NEW DELHI

The Centre will take initia-
tives for the protection of
conventional media
against the disruption
caused by digital media,
Union Information and
Broadcasting Minister Ash-
wini Vaishnaw said on
Saturday.

The government is con-
sidering reforms in the ra-
dio, television, and direct-
to-home sectors to create
more conducive condi-
tions for their growth, Mr.
Vaishnaw said. Guidelines
for Television Rating
Points (TRP) agencies were
being formulated to ad-
dress existing distortions.

The first round of public
consultations had already
been completed in this re-
gard, and further rounds
of consulations were ex-
pected to follow, the Minis-
ter said.

The government’s ad-
vertisement rates may also

GS Paper Mapping:

Ashwini Vaishnaw

be rationalised to ensure a
level playing field for con-
ventional media, including
print media, sources said.

The Press Information
Bureau (PIB) had intensi-
fied its outreach efforts, is-
suing backgrounders and
research-based docu-
ments on key topics regu-
larly to strengthen public
dissemination of informa-
tion about government
policies, programmes, and
achievements, Mr. Vaish-
naw said, speaking to re-
porters.

The Registrar of New-

spapers for India, the PIB,
and the Central Bureau of
Communication  would
soon be integrated for efh-
cient coordination and
convergence across media
outreach and regulatory
functions. A chatbot on
online content flagged as
fake by the PIB’s Fact
Check Unit was being de-
veloped. Efforts were un-
der way to introduce soft-
ware to enable swift
authenticity verification of
videos circulating on social
media platforms, Mr.
Vaishnaw said.

‘Creator economy’

The government is focus-
ing on strengthening the
“creator economy”, the
Minister said, adding that
initiatives such as WAVES
Bazaar and the new Indian
Institute of Creative Tech-
nology in Mumbai are driv-
ing global engagement and
is offering industry-orient-
ed courses of three
months to three years.

GS Paper 2 - Governance (Government Policies, Information & Broadcasting, Regulation and



Reforms)
GS Paper 3 - Science and Technology (Impact of Digital Media, Cyber Regulations, Information
Ethics)

English Summary:

The Government of India plans to introduce a comprehensive policy framework to protect and
promote traditional media—such as radio, television, and print—amid the growing disruption
caused by digital platforms.

Union Minister for Information and Broadcasting Ashwini Vaishnaw announced several reform
measures to ensure a level playing field between conventional and digital media, while addressing
issues like misinformation and authenticity of content.

N Key Highlights:

1. Reforms in Traditional Media:

o The government is working on reforms for the radio, television, and direct-to-home
(DTH) sectors to improve their growth environment.

o Television Rating Points (TRP) guidelines are being revised to remove distortions and
ensure fair evaluation of TV viewership.

2. Public Consultations:

o The first round of stakeholder consultations has been completed, and further

consultations are planned to refine the reforms.
3. Ad Reforms and Media Coordination:

o The government’s advertisement policies will be rationalised to create a fair
competitive environment for traditional print and broadcast media.

o Coordination among the Press Information Bureau (PIB), Central Bureau of
Communication (CBC), and the Registrar of Newspapers for India (RNI) will be
strengthened.

4. Fake News & Digital Verification:

o A chatbotis being developed by the PIB’s Fact Check Unit to flag fake online content and
verify authenticity in real-time.

o The government plans to introduce software-based authenticity verification tools for
detecting deepfakes and manipulated social media content.

5. Focus on Creator Economy:

o The government aims to strengthen the “creator economy”, which focuses on supporting
digital creators, artists, and content producers.

o Initiatives like WAVES Bazaar and the Indian Institute of Creative Technology (IICT),
Mumbai will offer industry-oriented digital media courses to enhance employment and
innovation in the sector.
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Key Points for Exam Notes:
Topic: Media Policy Reforms & Digital Regulation in India
Announced by: Ashwini Vaishnaw, Minister for Information & Broadcasting
Key Bodies: PIB, CBC, RNI, Fact Check Unit
Initiatives: TRP Reforms, Rationalised Ad Policy, Fake News Chatbot, Creator Economy
Programmes
Significance: Balancing digital growth with traditional media protection and curbing
misinformation.
GS Relevance:
o GS Paper 2: Government Policies, Regulatory Mechanisms, Freedom of Media
o GS Paper 3: Technology, Cybersecurity, Digital Governance



Have green’
crackers brought
down pollution?

Who developed these fireworks?

lacnh Kashy

The story so far:

1 the run-up to Deepavali, the Supreme
l Court legalised the sabe of “proen” crackers,

i bid tes balance three competing
inferests: the “sentiments™ of the people during
the festive seazon: the pollutlon caused due w
the bumning of hrecrackers; and [velihood
concermss of those emplayed in the firecracker
Endustry. The largely small-scale informal sector
Tas been hit by the cracker ban in the National
Capital Region since 2018,

How are “green’ crackers made?
I 2008, the Nagpur-based CSIR-National
Environmental and Engineering Research
Institute (NEERD initiated the development of
“green’” crackers that reportedly cut particulae
y i i of 3%, and
up o BO%, whike mmintaining brightness, safety,
and shell-ife. This was langely achivved by three
mapor chemieal-formulation changes: the use of
additives such as ‘zeolite's water-relvasing
malecules sich as boron-hassd reagients o act
as dust suppressants; and the addition of
metallic compaosites to enhance eombustion
and improve combust
efficiency. Traditionally, firecrackers have been
madk with barium nitrste, antimony and a range
of metals that, over the vears, have been linked
o respiratory disesses and ever cancer.

The green
The clalm of NEERI, avaiar of the
which initiated the “flower pot’, one

development of ‘green”  of the most
crackers, i that they r;?:‘:“‘fm"‘;‘“-
"Rl . Al
Fter poihaion by e 2 e
e W that s chemically
stared in the
cracker. When Bit, the effulgence also triggers
water, and the molsture, s smakers contend,
wets the dust-and-smoke particles making it
settle rather than becoming airborne. NEERI
claims that tests in 15 labs have seen a reduction
of nearly 30% in particulate matter and also
reduced the refease of sulphur dioxide as well as
nitrous axlde emissions when these flower pats
are burnt, Green sparklers use 32% potassium
nitrate, 40% i powder, 1% i
chips, and 7% “proprictary additives” o reduce
PMIO and PM2.5 1 300,

Strmilarty, a new formulation of a “bomb’'
named SWAS uses 72% of a “proprietary
adaiive,” 16% potassium mitrate oxkdiser, 5%
aluminium powdes, and 5% sulphur to reduce
PMIO and PM25, Sinee these crackers were
developed, there have been demonstrations by
NEERI at major fireworks manufacturing units
such as Sivakasi in Tamil Nadu.

‘What has been the uptake?

NEERI, according to the Comimission fier Air
Quetlity Management (Delhi-NCR), had also
developed a Standard Operuting Procedure
(501 to register green cracker mamacturners
and to provide technology transfer of the
formutations for manufacturing such crackers,
‘The list of green crackers have been put on the
wehsite of NEERI for registration and grant for
individual products. It would require the
mamufacturer to get multiple registrations from
NEERI Based on the number of produets, Only
manufaciurers with an explosive licence from
the Petrolewn and Explosives Safety
Orgamisarion (PESC) would be granred
registration by NEERL This vear, there were
nearly 1,500 applicants whe procured a licence
o manifacture these crackers with the vast
majority of them from Tumil Nadu, followed by
West Bengal. The term “green” cracker, strictly
spraking, is a misnomer as green usually refers
o zeri-ermnission-or-smoke produets, An electric
wvehicle, for instance is ‘green,' powered
by a battery with no carban emissions. In an
seademic article from 2023, scientists from
NEERI when evaluating the resulis from such
crackers referred to them as *Heduced Emission
Fireworks;” a more securate term. However, the
5C onder refers w these producs as “green”,

Are green crackers less polluting?

The stated claim of the makers s that they
redduce particulate matter polluthon by WK,
Hovwever, these are mumbers computed by the
fab themeselves and have wot been verified In
realworkd conditions. The Supreme Court in its
arder nored thit relaive o 2018 and 2024, there
was “not much improvement” in the overall air
quality. However, it used this to condude that,
therebore, permitting green crackers for
Deepavali, though with restrictions on their use,
coutd not make the deteriorating air quality
much worse than it already was. On October 20
and 21, alr quality deteriorated to “very poor”,
according Lo readings from sensors through the
NCR. In the days leading up to the festival, the
air quality was already on a decline. This is nov
uruesal In mid-Ocuober, gven dipping
temperatures and a drop in wind speed, Several
senanTs recorded particulare marter
concentrations well over 1,000 microgram/cuble
wmetre, A contribiotor to this was also stuhble
burning in Punjab but there is no official or
Independent sclentific measurement available
yet of their relative contribation.



GS Paper Mapping:
GS Paper 3 - Environment & Ecology (Pollution Control, Green Technology, CSIR Initiatives)
GS Paper 2 - Governance (Judicial Interventions in Environmental Protection, SC Directives)

English Summary:

In the run-up to Deepavali, the Supreme Court of India allowed the use of “green crackers”,
balancing three concerns — public sentiment, air pollution, and the livelihood of workers in the firecracker
industry.

These “green” or reduced-emission fireworks were developed by CSIR-National Environmental
and Engineering Research Institute (NEERI) in 2018, with the claim that they reduce particulate
emissions by 30-80% while maintaining brightness, safety, and shelf life.

Development of Green Crackers:
e Developed by: CSIR-NEERI, Nagpur.
e Objective: Reduce emissions of PM2.5 and PM10 and other toxic elements such as sulphur dioxide
(SO3) and oxides of nitrogen (NOx).
e Method:
o Replacement of barium nitrate with zeolite-based and boron-based reagents as
suppressants.
o Use of water-releasing molecules to settle dust.
o Addition of metallic composites to improve combustion efficiency.

Examples:

1. ‘SAFAL’ (Safe Water Releaser): 40% aluminium powder, 17% additives — reduces PM10 & PM2.5
by up to 30%.

2. ‘SWAS’ (Safe Water Releaser System): 16% potassium nitrate, 9% aluminium powder — reduces
PM10 & PM2.5 up to 30%.

3. ‘STAR’ Series: Uses minimal sulphur and proprietary additives to suppress smoke.

NEERI’s Claim:

e Green crackers reduce particulate matter by ~30% compared to conventional ones.

e However, these are lab-based results, not verified in real-world field conditions.

e According to NEERI, the “reduced emission fireworks (REF)” is a more technically accurate term
than “green crackers.”

Supreme Court Observations (2024):

e Despite restrictions, air quality in NCR showed “no significant improvement” between 2018 and
2024.

e AQIlreadings remained in the “very poor” range during the festive period.

e SC concluded that even though green crackers exist, their limited use could not offset stubble
burning, weather patterns, or wind stagnation — the main contributors to poor air quality.

Implementation Challenges:

e The Commission for Air Quality Management (CAQM) created an SOP for licensing
manufacturers through NEERI and the Petroleum and Explosives Safety Organisation (PESO).

e Asof 2024, around 1,500 licensed manufacturers existed (mostly in Tamil Nadu’s Sivakasi
region).

e Counterfeit products claiming to be “green” remain a major issue.

Critical Analysis:
e Green crackers represent a technological intervention, but their actual environmental benefit
remains limited due to:
o Weak enforcement of bans on non-green crackers.
o Inadequate public awareness.
o Other dominant pollution sources (stubble burning, vehicular emissions).



Environmental experts argue that calling them “green” is misleading, preferring the term
“Reduced Emission Fireworks.”

Hindi Summary
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Key Points for Exam Notes:

Developed by: CSIR-NEERI, Nagpur (2018).

Scientific Basis: Reduced emission fireworks (REF).

Emission Reduction: ~30% (lab data).

Supervising Agencies: CAQM, PESO, NEERI.

Supreme Court’s View: No significant real-world improvement in AQI.

Main Issue: Implementation gap, enforcement, and parallel pollution sources.

GS Relevance:
o GS Paper 3: Pollution Control, Environmental Technology, Air Quality.
o GS Paper 2: Role of Judiciary in Environmental Governance.



Google’s Al for drug discovery
is a win for scientific research

The C25-Scale model was trained on a large dataset of real-world patients and cell-line data, based on which it suggested a
drug called silmitasertib could be used to improve the immune system's ability to identify cancerous tumours

Jacob I* Koshy

oogle’s launch

of a suite of ar-

tificial  intelli-

gence (AI) tools,
which its researchers re-
ported to be successful at
not only suggested a new
drug combination for can-
cer therapy but even stood
up to early tests in the lab-
oratory, is a signal that re-
search scientists ought to
be integrating Al into the
process of  scientific
discovery.

Built on the Gemma fa-
mily of open models, the
Cell2Sentence-Scale 27B
(C28-Scale) is a 27-billion-
parameter foundation mo-
del designed to “under-
stand” the language of in-
dividual cells.

“This announcement
marks a milestone for Al in
science,” Shekoofeh Azizi
and Brian Perozzi, staff
scientists at Google Deep-
Mind and Google Re-
search, respectively, wrote
in a post accompanying
the announcement.

“C28-Scale generated a
novel hypothesis about
cancer cellular behaviour
and we have since con-
firmed its prediction with
experimental validation in
living cells. This discovery
reveals a promising new
pathway for developing
therapies to fight cancer,”
they added.

The C28-Scale model
was trained on a large data-
set of real-world patients
and cell-line data, based on
which it suggested a drug
called silmitasertib could
be used to improve the im-
mune system’s ability to
identify cancerous tu-
mours when they were

GS Paper Mapping:

Cell whisperer

The C25-5Scale model was trained on a large
dataset of real-world patients and cell-line data

® Google's new Al model
C25-5cale proposed

a potential cancer

drug combination that
scientists validated in
lab tests

® (25-Scale suggested a new use for
silmitasertib, improving immune detection of

early-stage cancerous tumours

= Built on the Gemma
family of open models,
C25-Scale is designed
to interpret the
maolecular languapge’
of individual cells

The novelty of Google's effort that it

= Experts noted
the finding was
impressive but not
revoluticnary, as
trained biologists
could have reached
similar insights

nascent. To be sure, silmi-
tasertib (CX-4945) is cur-
rently in several clinical
trials to treat multiple mye-
loma, kidney cancer, me-
dulloblastoma, and ad-
vanced solid tumours. In
January 2017, the US Food
and Drug Administration
granted it orphan drug sta-
tus for advanced
cholangiocarcinoma.
However, the novelty of
Google's effort was not in
(re)discovering the drug
but that it had scanned the
vast cancer biology litera-
ture to suggest a novel use
for a drug candidate. Phar-
maceutical companies in
their usual course spend
billions of dollars and em-

ploy highly trained person-
nel to reveal similar
insights.

“It’s a nice result and
was a well-chosen problem
to test the capabilities of an
LLM [large language mo-
del],” Sunil Laxman, sys-
tems biologist at the Insti-
tute for Stem Cell Science

w C25-Scale's developers
said Al models can

leam biclogical rules
autonomously, through
reinforcement of
successes and penalties
for mistakes

and Regenerative Medi-
cine, Bengaluru, told The
Hindu.

“This would, in the
usual course, have taken a
focussed team of dedicated
researchers several
months to suggest such a
use of the drug”

Dr. Laxman however
underlined that the model
hadn’t suggested someth-
ing that couldn't have oc-
curred to a trained biolo-
gist nor had discovered
something new about can-
cer biology.

“It's very good. Not
great. The average labora-
tory in India will not have
access to a vast library of
chemical compounds
where they can be tested.
This one had, and while it
has certainly shortened
the time [in this case] for a
potential discovery, it isn't
a path-breaking discovery.”

LLMs are at the core of
Al and are trained on hu-
man-annotated data to un-
derstand human language

scanned the vast cancer biology literature to
suggest anovel use for a drug candidata.
DAVID 5. GODDSELL

= Researchers view such advances as signs
that Al could soon tackle deeper scientific and
mathematical problems

and solve problems.

Drs. Azizi and Perozzi
have contended that their
results demonstrate that
it’s possible to create LLMs
that don’t have to be
trained on the rules of bio-
logical systems.

Instead, they wrote, the
models can be encouraged
to figure the rules out just
by having their successes
‘Tewarded’ and failures
‘punished’. This is how
some of the most powerful
chess-playing LLMs were
trained.

Indian  Institute of
Science, Bengaluru, math-
ematics professor Siddhar-
tha Gadgil interpreted the
findings as significant and
reckoned that the best Al
models in  mathematics
were today at the level of a
“skilled mathematician but
not at genius-human
levels”.

“We can't say when an
Al model will solve the Rie-
mann hypothesis  but
there’s no reason to sup-

pose it never can. Already
there are several initiatives
and even companies that
are tackling unsolved
mathematical problems
and they do come up with
novel hypotheses™

Dr. Gadgil cited the In-
ternational Mathematical
Olympiad 2025, where
OpenAl, the maker of
ChatGPT, said an “experi-
mental reasoning model”
had figured out answers to
the questions, which, if it
were a human, would have
won it a gold medal. The
model followed the same
time limits as human parti-
cipants and hadn’t specifi-
cally been trained for the
contest.

This said, the Olym-
piad’s problems aren’t re-
presentative examples of
the problems professional
mathematicians work on;
they’re intended for talent-
ed high-schoolers and con-
stitute a gold standard test
of mathematical talent.
The Riemann hypothesis
on the other hand is a pro-
blem many mathemati-
cians are working on. It’s a
statement about the nature
of prime numbers whose
proof has eluded mathe-
maticians for over a
century.

Prof. Gadgil, who em-
braces LLM tools in his
own research, said his field
is “still divided” on incor-
porating them.

According to him, there
were several good models
that “showed no signs of
plateauing and had a lot of
latent capabilities that still
weren't fully explored”,
and therefore ought to be
encouraged as tools a
working researcher could
incorporate.

GS Paper 3 - Science and Technology (Al Applications, Biotechnology, Drug Discovery,

Research & Innovation)
GS Paper 2 - Health (Public Health, Medical Research, Technology Integration in Healthcare)

English Summary:



Google has launched a suite of artificial intelligence (AI) tools that are being hailed as a major
milestone in scientific research and drug discovery.

The C2S-Scale model, developed by Google DeepMind and Google Research, is a 27-billion
parameter foundation model designed to understand the cellular language of biological systems. It
has successfully generated new hypotheses about cancer cell behaviour, validated in laboratory tests.

Key Features of C2S-Scale Model:
1. Foundation Model:
o Built on Gemma, Google’s family of open Al models.
o (C2S-Scale is trained on real-world datasets of patients and cell-line data to interpret
complex molecular and cellular signals.
2. New Discovery:
o The Al model suggested a new therapeutic use for a drug called Silmitasertib (CX-4945)
— originally approved for rare bile duct cancer — to enhance the immune system’s ability
to identify and attack early-stage cancerous tumours.
3. Scientific Validation:
o Early lab experiments confirmed C2S-Scale’s predictions on cellular behaviour.
o Researchers viewed this as proof that Al can autonomously generate viable scientific
hypotheses.
4. Drug Development Potential:
o This discovery could help repurpose existing drugs, cutting costs and time for new drug
development.
o Pharmaceutical companies could use such Al models to analyze vast biological datasets,
reducing human trial errors.

Experts’ Views:
e Dr.Laxman, Bengaluru:
o The Al didn’t “invent” the drug but rediscovered its potential by analyzing vast biological
literature — a significant time-saving innovation.
e Dr. Aziz and Perozzi (DeepMind):
o Al models can “learn” biological rules through reinforcement learning — rewarding
successful predictions and penalizing errors, similar to how Al learned to play chess and
Go.
e Dr. Gadgil, Indian Institute of Mathematical Sciences:
o Al's progress in drug discovery reflects its potential to solve unsolved mathematical and
scientific problems.

Significance of the Breakthrough:

e The integration of Al with life sciences marks a new paradigm in scientific research.

e The approach can be applied to personalised medicine, cancer research, and rare disease
treatment.

e Demonstrates Al’s ability to formulate hypotheses rather than just analyze data — moving
towards “experimental reasoning models.”

Hindi Summary (%?ﬁm
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Key Points for Exam Notes:
Model Name: C2S-Scale (Cell2Science-Scale)
Developed by: Google DeepMind & Google Research
Built on: Gemma model family
Dataset: Real-world patient and cell-line data
Drug Suggested: Silmitasertib (CX-4945) — immune-based cancer therapy
Significance:
o Al-based hypothesis generation
o Drugrepurposing
o Boosts precision medicine research
o Integrates biology and computation
GS Relevance:
o GS Paper 3: Science & Technology, Biotechnology, Al in Healthcare
o GS Paper 2: Health, Policy Implications of Emerging Technologies



‘Samsung’s India R&D
has emerged as a key
global collaborator’

Mini Tejaswi
BENGALURU

Samsung’s India R&D facil-
ity based in Bengaluru, a
site that had a humble be-
ginning in 1996, has
emerged as a critical col-
laborating partner globally
for South Korean consum-
er electronics corporation.

“The centre has been
making key contributions
to wireless communica-
tions technology. It worked
through various genera-
tions of communication
technology, from the 2G to
3G transition, 3G to 4G
transition, and currently,
the 4G to 5G transition and
beyond,” Mohan Rao Goli,
MD, Samsung R&D Insti-
tute India-Bengaluru (SRI-
B) told The Hindu.

Another huge wave of
transition, the company
working from Bengaluru
R&D was on the transition
from feature phone to
smartphone technology.
The 4G transition was also
happening. So along with
connectivity and cellular
technologies, smartphone
technologies also began to
take shape. This then led to
requirements for smart-
phone platforms. “So, our
take on the Android, our
take on the smartphone,
our take on the Galaxy eco-
system created the transi-
tion from the feature
phone to the smartphone,”
Mr. Goli said.

Samsung is now wit-
nessing yet another wave
of transition with the ad-
vent of AL “I think now we
are witnessing another
such kind of transition,
smartphone to the Al
phone or smartphone era

Mohan Rao Goli

to the Al era. With this, we
are also playing a very im-
portant role with the Ga-
laxy Al as a platform to
create that Al phone transi-
tion to happen for the
consumers.”

Mr. Goli said at the Ben-
galuru R&D Centre, either
it is the wireless communi-
cations or the computer vi-
sion, system software, In-
ternet of Things and Al and
services.

Elaborating on the
centre’s global contribu-
tions, he said the company
believed in a collaborative
approach and accordingly
all its R&D centres across
the world, including Su-
won R&D centre, Seoul
R&D center, Bangalore
R&D centre, work together
to provide meaningful con-
tribution to all our Sam-
sung Galaxy devices.

At this R&D centre, Sam-
sung has a huge responsi-
bility to understand the re-
quirements of all
consumers, including In-
dian consumers, and then,
develop innovations. “For
example, the Samsung
wallet is part of our Galaxy
devices. We prepared UPI
as a payment service in the
Samsung wallet itself,
which is an Indian custo-
misation,” he said.



GS Paper Mapping:
GS Paper 3 - Science & Technology (R&D, Innovation, Al, Digital Infrastructure)
GS Paper 2 - Governance (India-South Korea Relations, Technological Collaboration)

English Summary:

Samsung’s India R&D Centre in Bengaluru, established in 1996, has grown into a critical global
collaborator for the South Korean tech giant, contributing significantly to wireless communications,
smartphone technologies, and artificial intelligence (AI).

Mohan Rao Goli, Managing Director of Samsung R&D Institute India-Bengaluru (SRI-B),
highlighted how the centre has evolved from early telecom research to driving innovations across 5G, Al,
10T, and system software.

Evolution and Key Contributions:
1. Telecom Evolution:
o The Bengaluru R&D centre has contributed to all major communication transitions — 2G
to 3G, 3G to 4G, and now 4G to 5G.
o Italso played a pivotal role in developing wireless communication technologies and
cellular standards for global Samsung devices.
2. Smartphone Revolution:
o The R&D team contributed to the transition from feature phones to smartphones,
developing core technologies for Android and Galaxy ecosystems.
o The centre was instrumental in creating a seamless user experience across Samsung
Galaxy platforms.
3. Al and Emerging Technologies:
o Samsung India R&D is now focusing on Al-based phone transitions, using Galaxy Al as a
platform to integrate new intelligent features for consumers.
o Areas of work include computer vision, system software, IoT (Internet of Things), and
Al-powered services.
4. Global Collaboration:
o The Bengaluru R&D centre works jointly with Samsung’s Suwon and Seoul (South Korea)
research centres to ensure innovation across all Galaxy devices.
o This collaboration promotes a global-local model, where India contributes both
engineering expertise and consumer insights.
5. Localized Innovation:
o The centre has been developing solutions tailored for Indian users, such as Samsung
Wallet with UPI payment integration, showcasing “Indian customization for global
products.”

Significance for India:

e Positions India as a global R&D hub for advanced technology development.

e Strengthens India-South Korea technology cooperation.

e Aligns with India’s Digital India and Make in India initiatives by fostering indigenous innovation
capacity.

e Encourages India’s skilled workforce participation in global product innovation.

Hindi Summary (‘%?ﬁ JARM):

QU BT YR UG U TG AP F5 (R&D Centre), S 1996 T TGS T RITUT g7 21,
ma@maﬁﬁuﬁmﬁaﬁﬁwmw AP Y ARt e T IHI 5 |

g g e, Uae G, AT R&D §eege Sfear-angs (SRI-B) A SAm1 fds 98 %5 3«
26 ¥ 56, WITHIF de-1w, 3R HEW gGHHT (A1) S &= 7 Ay TaaR &1 g S @18 |

B AGTH:
1. UOR de-ie! f[der:




o 826 56 9F P g BN F dhi! deH fearg |
o gﬁ%wmaﬂwﬁﬁvﬁwaﬁmmﬁﬁamﬁmm
!
WICBIH hifa:
ST S A WHER B I WIEHIH H 9eard & THR BTl
o USIES MR AR sHIRNeH & f[aHRI  dhg 1 Agayul YfHeT g |
Al 3R UL aP-i1d:
o F HE Al STUTRA “Galaxy Al” WIEWH TR HTH FH 38T § dlfch B H gigH Hras
A T o b |
o W%Weﬁa% Huex faeH, RRen QTweawR, loT MR Al AT |

R&D% O o G MR Rrae Sl & T e FH Har g
WW‘T Hisd (Global-Local Collaboration) T 3clgUl % I

o Wﬁmwmmﬁm%mwm%wm% S AAAT dfde o

UPI YITd
o TG URAH B‘(WIT'.?[G?'[ RIS (Indian customization for global innovation)”

PTUAD g

Key Points for Exam Notes:
Institution: Samsung R&D Institute India-Bengaluru (SRI-B)
Head: Mohan Rao Goli
Established: 1996
Focus Areas: Wireless Communication, Smartphones, 5G, [oT, Al, System Software
Contribution: Transition from feature to smartphone, 4G-5G development, Galaxy Al innovation
Example of Indian Contribution: Samsung Wallet with UPI integration
Significance:
o Boosts India’s role as a global tech collaborator
o Strengthens India-South Korea R&D partnership
o Promotes Digital India and Make in India visions
GS Relevance:
o GS Paper 3: Science & Technology, Innovation, Al, R&D
o GS Paper 2: International Relations (India-South Korea cooperation), Digital Governance



Trump’s Asia return,
East Timor’s entry to
mark ASEAN summit

Associated Press

KUALA LUMPUR

Southeast Asian Foreign
Ministers held talks on Sa-
turday ahead of a land-
mark ASEAN summit that
will formally welcome East
Timor as the bloc’s 1ith
member and mark U.S.
President Donald Trump’s
first trip to Asia since re-
turning to the White
House.

The meeting serves as a
curtain-raiser for the an-
nual Association of South-
east Asian Nations (ASEAN)
summit which starts on
Sunday in Kuala Lumpur,
followed by two days of
high-level engagements
with key partners, includ-
ing China, Japan, India,
Australia, Russia, South
Korea and the U.S.

Leaders are expected to
focus on regional security,
economic resilience, and
maritime disputes — with
U.S. tariffs and shifting glo-
bal trade patterns looming
large over discussions.

“As the international
landscape becomes in-
creasingly dominated by
contestation rather than
consensus, division rather
than dialogue, ASEAN
finds itself at a crossroads,”
Malaysian Foreign Minister

Donald Trump

Mohamad Hasan said.

Mr. Trump’s trip marks
his first ASEAN meeting
since 2017 and his first
journey to Asia in his se-
cond term. The last U.S.
president to attend an
ASEAN meeting was Joe Bi-
den in 2022. Officials say
Mr. Trump is expected to
witness new U.S. trade
deals, including with Ma-
laysia. Mr. Trump is also
expected to preside over
the signing of an expanded
ceasefire between Thai-
land and Cambodia.

This year’s summit
marks a milestone for
ASEAN as it welcomes a
new member for the first
time in 26 years. East Ti-
mor, also known as Timor
Leste, applied for member-
ship in 2011. The last mem-
ber to join ASEAN was
Cambodia in 1999.



GS Paper Mapping:

GS Paper 2 - International Relations (ASEAN, Regional Groupings, India’s Foreign Policy, U.S.
Role in Indo-Pacific)
GS Paper 1 - Geography (ASEAN countries, regional integration in Southeast Asia)

English Summary:
The ASEAN Summit 2025, held in Kuala Lumpur (Malaysia), will be significant for two major
reasons —
1. Formal admission of East Timor (Timor-Leste) as ASEAN’s 11th member, and
2. U.S. President Donald Trump’s first visit to Asia in his second term.

Key Highlights:
1. East Timor Joins ASEAN:

o East Timor, also known as Timor-Leste, will officially become the 11th member of ASEAN
— the first new addition in 26 years (since Cambodia joined in 1999).

o The country had applied for membership in 2011, and its inclusion reflects ASEAN’s policy
of regional expansion and inclusivity.

2. ASEAN Summit 2025:

o Venue: Kuala Lumpur, Malaysia.

o Leaders from China, Japan, India, Australia, Russia, South Korea, and the U.S. will
participate.

o Discussions will cover regional security, economic resilience, maritime disputes, and
the impact of global trade disruptions and U.S. tariffs.

3. Trump’s Asia Visit:

o Marks his first ASEAN engagement since 2017 and his first trip to Asia in his second
presidential term.

o Trump is expected to announce new trade deals with several ASEAN nations, including
Malaysia, and oversee the signing of an expanded ceasefire between Thailand and
Cambodia.

o His visit signals renewed U.S. engagement in the Indo-Pacific amid rising strategic
competition with China.

4. Geopolitical Context:

o ASEAN is navigating a complex geopolitical landscape, marked by U.S.-China rivalry,
maritime tensions in the South China Sea, and supply chain realignments.

o The bloc aims to maintain its “centrality” and unity amidst growing polarization in the
region.

Significance for India:

¢ India, as a key dialogue partner, participates in ASEAN-led frameworks such as the East Asia
Summit, ASEAN Regional Forum (ARF), and ADMM-Plus.

e Strengthening India-ASEAN ties aligns with India’s Act East Policy and the Indo-Pacific Vision.

e India’s engagement at this summit could focus on trade diversification, maritime cooperation,
and regional connectivity projects (like the India-Myanmar-Thailand Trilateral Highway).

Hindi Summary (%?ﬁ
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Key Points for Exam Notes:

Event: ASEAN Summit 2025, Kuala Lumpur

New Member: East Timor (Timor-Leste) —» 11th ASEAN Member

First New Member Since: 1999 (Cambodia)

U.S. Role: Trump’s first ASEAN participation since 2017

Focus Areas: Trade, Maritime Security, Regional Stability

India’s Role: Act East Policy, Indo-Pacific Cooperation, ASEAN-India Strategic Partnership
Significance: Strengthening multilateralism in Asia amidst great-power rivalry



