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Centre’s experts had failed to define Aravallis for over a year before SC warning

Jacob Koshy
NEW DELHI

The assignment was to de-
fine the Aravallis, an an-
cient range of weathered
hills rambling across four
States, from the outskirts
of Delhi to Gujarat. Despite
three committees labour-
ing over the task for over a
year, armed with satellite
imagery and expertise
from multiple institutions,
the Centre could not de-
cide on uniform technical
criteria to define the range.

It was only after the Su-
preme Court warned of in-
itiating contempt proceed-
ings against officials of the
Environment Ministry that
a new sub-committee was
formed in August 2025,
which then gave up trying
to define the Aravallis and
focused instead on evolv-
ing a definition that would

M

“balance” ecological con-
sideration and the Centre’s
2019 National Mineral Poli-
cy that encourages mining
of critical minerals for the
“nation’s economic
growth”, according to a
2,000-page affidavit by the
Ministry, submitted to the
Supreme Court, which was
perused by The Hindu.
The definition of the
range has sparked an envi-
ronmental and political
row over the last week,
with charges that the final
definition only protects
hills higher than 100
metres from mining.

Danger of mining

That leaves the remaining
hills — which make up the
vast majority of the 700
km range spanning from
Haryana to Gujarat, with
the bulk of it in Rajasthan —
open to the dangers of

.-

mining and degradation.
Under fire from environ-
mental activists, Environ-
ment Minister Bhupender
Yadav has stressed that no
new mining licences would
be awarded until a detailed
Management Plan for Sus-
tainable Mining (MPSM)
covering the entire Aravalli
range is prepared by the
Indian Council of Forestry
Research and Education.
In 2024, thelp decide on
a uniform definition for the
Aravalli hills, the Supreme
Court constituted a Com-
mittee, comprising repre-
sentatives from the Envi-
ronment Ministry, the
Forest Survey of India,
State Forest Departments,
the Geological Survey of
India and the Central Em-
powered Committee of the
SC. After constituting two
sub-committees of its own,
and facing a rap from the

——— vt -

Safeguarding nature: People take part in a 'Save Aravalli'
demonstration in Jaipur earlier this week . #71

top court, the Committee
finally submitted its find-
ings in October 2025, after
which the SC passed an or-
der on November 20.
Perusal of the Commit-
tee’'s documents showed
that while the Forest Sur-
vey of India in 2010 had a
criterion for defining the
Aravalli hills in Rajasthan,
based on the slope — and

importantly, not on the
height — the Committee
was quite concerned that
areas that were “not Ara-
valli” not be included.

“It is again reiterated
that using only elevation
and slope as criteria to de-
marcate the boundary of
the Aravalli Hills and Rang-
es may lead to inclusion er-
rors, as a significant part of

— |

Hilly area fall within the
identified districts is non-
Aravalli. In plain terms, not
all areas of Aravalli have
Hilly terrain and not all Hil-
ly terrain in these 34 dis-
tricts are necessarily Ara-
valli in terms of its
Geological profile and ex-
tent,” the panel noted.

A technical sub-commit-
tee of the main Committee,
chaired by the Director
General of the FSI, and in-
cluding representatives
from the Survey of India
and the Geological Survey
of India, in 2024 started on
an exercise to define the
*hills’ for all of the Aravallis

beyond Rajasthan.

Slope and local relief

This exercise for the first
time relied on standard re-
solution-maps prepared by
the Survey of India. Even
the FSI, the records show,

concurred that the slope
was not the sole determin-
ing criteria.

“The Survey of India
(Sol) and the Forest Survey
of India (FSI) were not in
agreement with the ap-
proach of hard... based
solely on slope and local
relief,” a report of the Com-
mittee noted. “They em-
phasised that other local
and regional morphomet-
ric parameters may also
need to be considered.
Since the nature of Hills va-
ries across different ter-
rains, it may not be practi-
cal to apply uniform
criteria of slope and relief
across the entire region.
This observation was
further substantiated dur-
ing the detailed slope and
relief-based analysis car-
ried out by the Technical
Sub-Committee.”

Despite six meetings

-

from May 2025 to August
2025, these experts could
not agree on a uniform de-
finition. On August 12,
2025, the Supreme Court
warned of contempt of
court proceedings against
the members of the Com-
mittee over delay.

It was following this that
the Committee started to
focus on getting the views
of States and getting a defi-
nition that would support
sustainable mining. In its
report, the Committee cit-
ed “significant potential
for critical minerals” and
stressed the need for a fra-
mework that enables syste-
matic, scientific, and envi-
ronmentally sustainable
exploitation of critical,
strategic, and atomic min-
erals within the region.”

CONG. STEPS UP PROTESTS
» PAGE2

Ay



~ Aravalli Range

Rajasthan




96
INDIA

Mountain Ranges

Andaman "

Lakshadweep & Nicobar '
Islands . | Islands
L)
CARDAMS_"Q NILGIRIS

*Map not to be scale



@ Issue at a Glance | g T AR
e Centre failed to define the Aravalli range uniformly for over a year, despite multiple expert

committees.

&g TIBR TH a9 A 31fees JHT db 3Rl TddHTAT @l Th®Y URHIST dd B3 A 3B &l
o Supreme Court intervened and warned of contempt, pushing the Centre to act.

JotH B1E A AT b1 AdraHt &, f5rads 91g g afcsa gl

o New definition focuses heavily on elevation (100 m) and slope, raising fears of large-scale

exclusion.

S ufdTeT gE1a: FHurg (100 Hiez) 31k e W= 3nenfa 2, 5 92 dam wR afgspror &t 3neieT 21

" Key Findings of the Committee | afffd &1y ard

1. Delay & Confusion
» Three committees worked for over a year but could not agree on technical criteria.
= IfAfAAT T AT J Afeich THA dcb BTH Bl &l ifds ddbleh! HIGS! UR HgHTd &l gl |
« Survey of India (Sol) and Forest Survey of India (FSI) disagreed on slope-based criteria.

Id 3it gfan 31k B Id 3w Sfar e1e anenfRa Arcs) R IgHd 8t 2



2. New Definition Problem

« Aravalli defined as land above 100 m from local relief, not height alone.
IRTA! Bl RTHT ERTAA F 100 Hier HaTg atet -1 & ®9 7 ufifea fasar mam
« 1.18 lakh hills below 100 m risk exclusion, leaving nearly 90% area unprotected.

100 wiez @ A1 6t 1.18 Fra UgIfar Taor & arg & Adbdt &l

3. Mining & Environmental Risk
» Lower hills form the majority of Aravallis, especially in Rajasthan.
fAracit ugifsal sRTae &1 9ot fEa €, fadas asren— )
» Exclusion opens them to mining, deforestation, and land degradation.

U WA, a1 B Bers 3R YT §ROT &1 FdRT F |

© Geographical Significance | vilnifeies Hga
* One of the world'’s oldest fold mountains (=1.5-2 billion years old).
faea &t aad yrdia udd sf@aait & & ¢ (@9 1.5-2 3R9 a9 QR |
« Extends from Delhi-Haryana-Rajasthan to Gujarat (~700 km).
fEovit-gRAToN - | TERE d& @ 700 B et g5
« Acts as a barrier preventing Thar Desert expansion eastward.

IR I & Yd ! 3R helra &1 At &l



- Ecological Importance | uiiRfzeifds Agc
« Natural shield against desertification, dust storms, and air pollution.
HSR[AIEHR0T, e W 3iferal 3k arg uguor A wigfas Jram
« Crucial for groundwater recharge in Rajasthan, Haryana, and Delhi-NCR.
e, gRaron 3R fEermt-gadtsm 7 ysia gnior & fae srcid maads|

« Hosts tropical dry deciduous forests and biodiversity corridors.

sk gofurdt a gd sta fafaerar nfaar)

i Political Dimension | J5H1fad g&f
« Sachin Pilot and Congress leaders protested, warning desert may reach Delhi.
Tfa uraee g w1 Aarsit A dara-t &t f Iae fGowt ad 3m adHar g2l
« Government accused of redefining Aravallis to facilitate mining.
FIBR U WA Bl a1 31 & faig gfHmeT aga &1 39|

« Centre argues protection continues via Mining Management Plans (MPSM).

&g BT ad & b gad T4 Uaed A1 S ded JR&T TR @

& Economic Angle | 3fefes gar
« Aravallis contain critical and strategic minerals.
3RTawt § Agaqef 3k TorEide @fF st ag snd 8
« Tension between economic growth vs ecological sustainability.
anfefes fasra 31k yafazor T80T & ata esdHRIa|

« Unregulated mining increases long-term environmental and health costs.

fFafaa @+ @ S eifaie gafaor g TRed @nTd 9adl 2|



Q. With reference to the Aravalli Hills controversy, consider the following statements:

3RTdet faarg & T A A= weEl iR faar Hifsi:
1. The new definition relies only on absolute height above sea level.
T URMTST bae JHG dot I 1S WR e &1
2. Aravallis act as a natural barrier against the expansion of the Thar Desert.
IRTATT AR HSWIA & AR Bl A dTed! YT IR gl

3. Excluding hills below 100 m could expose a majority of Aravalli area to mining.

100 HIeR J HH IS BT 1R B F AfEB1R0 3RTAw! &7 T &b o Fo JabdT &

Which of the above statements are correct?

T B BIH-3 82

A. 2 and 3 only
B.1and 2 only
C.1and 3 only
D.1,2and 3
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[nvasive mosquito species threatens
India’s 2030 malaria elimination goal

Bindu Shajan Perappadan
NEW DELHI

Urban malaria, driven lar-
gely by the spread of the in-
vasive vector Anopheles
stephensi in metropolitan
areas such as Delhi, has
emerged as a national con-
cern threatening India’s
goal of eliminating the
mosquito-borne disease by
2030, according to the
Health Ministry’s recently
released “Malaria elimina-
tion technical report,
2025”.

The report said asymp-
tomatic infections, difficult
terrain, and population
movement continued to
drive transmission, while
high-burden pockets per-
sisted in the districts of Od-
isha, Tripura, and Mizo-
ram. Cross-border
transmission from Myan-
mar and Bangladesh conti-
nued to affect border dis-

tricts in northeastern
India.
Besides the malaria

India’s malaria cases fell from
11.7 lakh in 2015 to about 2.27
lakh in 2024.

elimination goal, the coun-
try has assigned itself an in-
termediate goal of achiev-
ing zero indigenous cases
by 2027, aligning with the
World Health Organiza-
tion’s global strategy.
Anopheles stephensi is a
mosquito species, now re-
cognised as an invasive
threat due to its ability to
thrive in urban environ-
ments, that breed in artifi-
cial containers (tanks,
tyres), and efficiently
transmit the Plasmodium
falciparum and P. vivax pa-
rasites, challenging cur-
rent malaria control efforts

worldwide. In India, urban
transmission presents un-
ique challenges related to
container breeding, con-
struction sites, informal
settings, high population
density and fragmented
healthcare delivery, neces-
sitating city-specific vector
control and surveillance
strategies.

“Strengthening surveil-
lance systems, enhancing
vector monitoring and im-
proving supply chain relia-
bility emerged as the top
priorities,” the report
noted.

High-burden pockets

While India has now large-
ly entered the pre-elimina-
tion phase, malaria is no
longer uniformly distribut-
ed across large geographi-
cal areas, the report said.
Instead, the disease per-
sists in limited pockets
shaped by local ecological
conditions, human mobili-
ty, occupational exposure,
health-system access, and

vector dynamics. The re-
port added that active sur-
veillance has been intensi-
fied in tribal and forest
areas, border regions, and
migratory population set-
tings, where residual trans-
mission risks remain high.

Drop in cases

India has reduced its mala-
ria burden significantly ov-
er the past decade, and the
number of cases has
dropped from 11.7 lakh in
2015 to around 2.27 lakh in
2024, with deaths reducing
by 78%. Key challenges
that need urgent attention
include inconsistent priv-
ate-sector reporting, limit-
ed entomological capacity,
drug and insecticide resis-
tance, operational gaps in
remote tribal areas, and
sporadic shortages of diag-
nostics and treatment
commodities.

Operational research
has emerged as a key ena-
bler for elimination accel-
eration, the report said.
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= GM mosquitoes have been successfully used in parts of Brazil, the Cayman Islands, Panama, and
India to control Aedes aegypti mosquitoes. Since 2019, over 1 billion mosquitoes have been
released.

= Djibouti's initiative follows Burkina Faso's release of GM mosquitoes in West Africa, highlighting a
growing trend in using biotechnology to combat malaria.

Malaria

= Malaria is a life-threatening disease caused by the Plasmodium parasite, transmitted through the
bites of infected female Anopheles mosquitoes.

= [t is most common in tropical and subtropical regions, with symptoms including fever, chills,
headache, and fatigue. Severe cases can lead to organ failure, coma, and death.

= |ndia is implementing various initiatives to control vector-borne diseases, particularly malaria. These
efforts include the National Vector-Borne Disease Control Programme, the National Malaria Control
Programme, the National Framework for Malaria Elimination 2016-2030.



= Types:

o Four types of Parasites can infect humans: Plasmodium Vivax, P. ovale, P. malariae and P.

falciparum.

= [Indian Scenario:

o India carries 2% of the global malaria case burden and 2% of global malaria deaths.

e India also bears 85.2% of the malaria burden in South East Asia.

o India carries 47% of the global P. vivax malaria burden, making the country strategically
important for global malaria elimination, particularly in the South-East Asian region, on the other
hand India is the only high endemic country which has reported a decline of 17.6% in 2019 as

compared to 2018.

= Related Initiatives:

o National Strategic Plan for Malaria Elimination (2017-22).

o National Framework for Malaria Elimination.



N Core Issue | o1 HgT
e An invasive mosquito species is threatening India’s goal of eliminating malaria by 2030.
Qb 31MhIHEG HTBR YTl HRd & 2030 dd ARl 3+A @ed & foig Ja1 94 & &
e Urban malaria is rising due to the spread of Anopheles stephensi in cities like Delhi.

fEontl 318 HEMTRY A gAlfBeilsr ETBETd BRUT A8 AARAT 46 &I 8|

¥ About the Invasive Species | 3IThH®b HTBR & dR H

e Anopheles stephensi is now recognised as an invasive vector in India.
Al Tt Y TRd & T 3TshHe dTged (vector) HFT AT 21

It thrives in urban environments and breeds in artificial water containers.
Ig A3 AraTaRT & uar 8 3R HEA sie-Hldl B Werad dar gl

« Common breeding sites include tanks, overhead reservoirs, tyres, and construction sites.
<!, 3ffaRes ¢, erR 3k fARTUT 3/e 39% T ™ U1 R &

o It efficiently transmits Plasmodium falciparum and Plasmodium vivax.

AT GITGHNEIH BIedluH 3R GiIsAIETIH fddad & T S 3 heirdr 2|



@' India’s Malaria Elimination Targets | HRd &1 (18

India aims to eliminate malaria by 2030.

HRA BT 78T 2030 dd HafAr 3@ 2l
Intermediate target: zero indigenous malaria cases by 2027.

HEATdl (18d: 2027 dd Weit (1) AafRar arEe! &Y & AT
These targets align with WHO's Global Technical Strategy for Malaria.

A 76T WHO &t dfedss aaifar orHia & e 2

"\ Progress So Far | 319 d &1 WiTfa

Malaria cases declined from 11.7 lakh (2015) to about 2.27 lakh (2024).
HARAT H ATHA 2015 7 11.7 & @ g 2024 B @7HIT 2.27 @A &1 Q)
Malaria-related deaths reduced by nearly 78%.

Hefzar & 211 aret |ial & & 78% &Y wHT 3mE 21

() Geographic & Regional Challenges | ¥ilmifeias glfaar

Urban areas face unique risks due to high population density and construction activity.
g3t &Y | 3ifeiep sy @ 3k fAwtor nfafafeay @ sifEw agar 21

High-burden pockets persist in Odisha, Tripura, and Mizoram.

aifsen, fAqeT 3ik fAsiRe A 3= JhwHvor atet &8 93 gT )

Cross-border transmission continues from Myanmar and Bangladesh.

RIAR 3R girerger & HHT-arR JHHoT 58 2

Residual transmission remains high in tribal, forest, and migratory regions.

ST, a= &1 3R vardt snardt 7 srafree HoeHoT 94T g3 81



121 Public Health & Systemic Issues REIRQZIWHFﬁﬁ-ﬂTﬂﬁ!ﬁ

Asymptomatic cases make detection difficult.
A&IUT-AEd HIHE! @ UgdH Bio g STdt &

Fragmented urban healthcare systems weaken surveillance.
23 TR a2 BT fais fATRIl B BHSR BT 2|
Private-sector reporting of malaria cases is inconsistent.
fAsit &1 gRT AT &t RO 3T 21

Limited entomological capacity affects vector control.

hic-faz &fdar &) Gl daer A0 &b yIfdd Bdt 21

# Resistance & Operational Gaps | ufaer 3R JaTe= TS

Drug resistance and insecticide resistance are emerging threats.
gai3it 31k diearerm) & ufd ufaier wRar Ta 8|

Diagnostic and treatment shortages occur in remote areas.

ol &3 R S 3R 3UaR Y ot 3t St 21

Operational gaps exist in tribal and hard-to-reach regions.

STadta 3R gifA &1 | dare ddeit wnfaar 8|



< Policy & Strategy Response | difa 3ilz Furifa

City-specific vector control strategies are required.

R -fa2Iy darez fA=0T FUTHIfAAT 3MTaT® &

Surveillance and vector monitoring must be strengthened.
fARTAt 3k deeR At Bt Heigd BT gl

Improving supply-chain reliability is a top priority.

YT S[EAT oY fAeaT-terdT dgIT Jafe WelfAdhar 21
Operational research is a key enabler for faster elimination.

HATATHD 20 IFAT B A1 B BT W ATeA 2

£ Historical Context | efdgifde ey

India launched the National Malaria Control Programme in 1953.

HRd A 1953 A AT AalRAT fAd=01 BRiH & faar

It was renamed the National Vector Borne Disease Control Programme (NVBDCP).
g1 7 33 I dare SifAd I f[FA301 BRIt Bar Tl

Urban malaria has historically been harder to eliminate than rural malaria.

&3 AR R ®U @ UTHvT HARAT Bt goi—T1 7 3ifeies gAlaiguf &1 21



Q. With reference to Anopheles stephensi and malaria elimination in India, consider the
following statements:

QAflst Lihat 3R YRd B Aafar 37 & e A {7+ weml wR faar &9
1. Anopheles stephensi primarily breeds in forested rural areas.
QA eilsl TIhaT HEId: a--UTHIOT &A1 | Ysi4 dRdl 8|
2. Urban malaria transmission poses challenges due to container breeding and high population density.
deaR IS 3R HfEId STAIEAT gcd &b BRUT A AARAT AT |

3. India's malaria elimination target includes achieving zero indigenous cases by 2027.

YR & HARIT 3@ ded B 2027 ddb Wit ATHa! BT T &A1 A &1

Which of the statements given above are correct?

IR A A BHH-3 B Tl 82

A. 2 and 3 only
B.1and 2 only
C.1and 3 only
D.1,2and 3



China has opened the world’s longest
expressway tunnel in Xinjiang.
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China has opened the world’'s longest expressway tunnel in Xinjiang.

o A RAfSaT & gfFa1 B 998 ddl gaasad 3 &1 3gured fan 2|

The tunnel significantly improves connectivity across difficult mountainous terrain.

g JI1 QI gddlT &7 A Jud Bl 3id dgar g41d1 2

? Key Facts | Y3 d&a

Name of tunnel: Tianshan Shengli Tunnel

I BT AM: faamem Avret eda

Length: 22.13 kilometres (world’s longest expressway tunnel)

wdrs: 22.13 feaidie? (fdea & gad wdl Taaiaad J3m)

Location: Central Tianshan Mountains, Xinjiang Uyghur Autonomous Region
U A&y faama gdd g, fRAfEaiT 38R @R« a4

Project developer: China Communications Construction Company (CCCC)

fawtor gatdt: a1gar BRIAB AT BigaRE Bu-t



# Engineering & Records | gsifaafar 3k Rais
» Sets two world records
3! dfeds fRais wenfua fasg
» Longest expressway tunnel globally
gfran ot wa et g g
« Deepest vertical shaft ever built for a highway tunnel

grEd I & AT g9 Mg Heafer aue

¢ Connectivity Impact | 9 U= 1@
« Cuts travel time across the Tianshan mountains drastically

faamen= gdal & IR I 9a J Wkt Bt

« Improves north-south connectivity within Xinjiang

ferafsrai & 3ad-gfaon ) & dfa dgar Judb

« Ensures year-round connectivity despite harsh climatic conditions

BOR STMAryg &b AMds]g a9HR Hub gfafeda

() Strategic Infrastructure Context | F0THIfdd 3raTIa=T JgH

« Part of the GO711 Urumqi-Yuli Expressway
G0711 I&HU-Yel Taranaad &1 fg=an

» Strengthens transport corridor in western China

ufeast @7 & uf¥aga nfaaR &) 7sigd Hdl &

« Enhances logistics efficiency and regional integration

Aifsifead gardr 3R &=t gdhladvr agrdar 2



© Geographical Significance | Wimfa® Aga
« Tianshan Mountains divide Xinjiang into northern and southern regions
faamem uda fRAfSaim &Y 3udt 3k gferoft wit & fanfia &wa
« Region is characterised by high altitude, seismic activity, and extreme cold
g & Farg, yeuta nfafafe 3k srcftie 3 & e AT smara

« Infrastructure construction here is technically very challenging

AT SraszEAT fAnfor de-ic! ®U & scdd gAtatgef 2

£ Historical Context | Bfdgifae ufivted
« China has long prioritised integrating Xinjiang through transport infrastructure
9 wa gua A fefFan o) ufRag saszaar & Aeay 3 siisd WAk SarET 8

« Roads, railways, pipelines and expressways have expanded rapidly since 2000s

2000 & aTg WSHT, I, UIUATSH! 3R Tawswd &1 dia fawar gan &

il Political & Security Dimension | 5THIfdd Td &M Ugf
« Improved connectivity strengthens administrative control in border regions
AR WU HiHTad! a3 ¥ wendAfie fAu=vr Haigd &ear &
« Xinjiang is geopolitically sensitive due to borders with Central Asia
we TR & @it T b BRYT AT - AsHiiae ®9 & TdgAite &

« Infrastructure aids rapid movement of goods, services, and security forces

rasTaT @ awqait, darsit 3tk gren gl B AF smaenE Ta gdt g



Q. With reference to the Tianshan Shengli Tunnel, consider the following statements:

faamem et 3T & Ted A A BT IR R &1
1. Itis the world’s longest railway tunnel.
I g1 6 T wiet 3T JIT 8
2. It passes through the Tianshan mountain range in Xinjiang.
Ig femfSaiT &t faarenT uda siEer @ @l TRdl 2|

3. ltis part of the GO711 Urumgi-Yuli Expressway.
IE G0711 3T Taaoid o1 =T |

Which of the statements given above are correct?

IR A A BIH-3 FAT T 82

A. 2 and 3 only
B.1and 2 only
C.1Tand 3 only
D.1,2and 3
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Rank

10

Supercomputer
Name

Frontier

Aurora

Eagle

Fugaku

LUMI

Leonardo

Summit

Sierra

Sunway TaihulLight

Perlmutter

Country
United
States

United
States

United
States

Japan

Finland (EU)

Italy (EU)

United
States
United
States
China

United
States

Location / Institution

Oak Ridge National Laboratory

Argonne National Laboratory

Microsoft Azure

RIKEN Center

CSC Data Center

CINECA

Oak Ridge National Laboratory

Lawrence Livermore Lab

National Supercomputing Center,
Wuxi

NERSC

Peak Performance

(Approx.)

~1.1 ExaFLOPS

~1.0 ExaFLOPS

~561 PetaFLOPS

~442 PetaFLOPS

~380 PetaFLOPS

~250 PetaFLOPS

~200 PetaFLOPS

~125 PetaFLOPS

~125 PetaFLOPS

~70 PetaFLOPS

Processor /
Architecture

AMD EPYC + GPUs

Intel Xeon + GPUs

Cloud-based
architecture

ARM-based A64FX

AMD EPYC + GPUs

Intel + NVIDIA

IBM POWERS9 +
NVIDIA

IBM POWERS9 + GPUs

Chinese SW26010

AMD + NVIDIA

Key Purpose

Climate, nuclear physics,
Al

Al, materials science

Al, cloud research

Disaster modelling,
biology

Climate, Al

Industrial & scientific
research

Al, genomics

Nuclear security

Weather, manufacturing

Energy research



Country

India

India

India

India

Supercomputer

PARAM Siddhi-Al

PARAM Pravega

PARAM Rudra

PARAM Ananta

Location

C-DAC,
Bengaluru

1ISc Bengaluru

[IT-Patna

[T-
Gandhinagar

Performance

~5.3 PetaFLOPS

~3.3 PetaFLOPS

Multi-
PetaFLOPS
class

PetaFLOPS-
level

Mission

Al, Big Data

Scientific
simulations

Al, HPC
research

Climate,
materials



* ExaFLOPS = 10" calculations per second

* Only the USA has crossed full ExaFLOPS
computing so far

* India is not yet in the global Top-10, but rapidly
expanding under National Supercomputing Mission
(NSM)

e China’s Sunway Taihulight is notable for
indigenous processors

 Japan’s Fugaku uses ARM architecture (non-x86)



e India has launched the Param Rudra supercomputer at lIT-Patna.

HRA A 3M$3TEE-UeAT H IRH g JRBRIER BT HRY fHar gl

e This is the first supercomputing facility in Bihar.

IE 4R &1 Ugal gRG T &g 2

71 Location & Institution | 219 31 Tzema

e Installed at Indian Institute of Technology (lIT), Patna.

R Wieifies) e (3mS3mdel), uear & znfud|

e |IT-Patna becomes the first institution in Bihar to host a national supercomputer.

3ME TS Et-UeT fIER BT YS! TR F1 ST81 AT JURBRIER Af0d g3

% Programme & Mission | RIgEH 31k fA2M
e Launched under India’s National Supercomputing Mission (NSM).

HRd & AT JRGfe fa@ (NSM) & dgd dld|
« NSM aims to strengthen indigenous high-performance computing capability.
NSM T 3828 TRt 3w-3qefA HTUM &HdT B gg BT 2



 Inauguration | 3q@TeH

« Formally inaugurated by Amitesh Kumar Sinha, Additional Secretary, MeitY.

MeitY & 319R afda sfAder $HR f&=1 gr1 situaiRe 3gare|

« Highlights Centre’s push for advanced research infrastructure in eastern India.

Ual WRd A 3=1d 20Tl HqHTA1 B 9g1dT1 ¢4 BT Hdbd |

~ Scientific & Academic Significance | 33114 T 2teifois g
« Enables advanced research in Al, data science, simulations, and engineering.
wang, e argy, fAgae ik Ssifafar & 3=1a i sval

« Supports complex computational work locally.

AT TR W SAfee Mo B B3 hl &Fdnl

» Reduces dependence on supercomputing facilities outside Bihar.

fagr & ameR R qurasgfen gfaenait ur fnfzar aw gnfh

© Regional Development Dimension | &3t fasra vy

» Major boost to science and technology ecosystem in eastern India.
gdt WRd ® fasi vd weifidst uiikfifad a3 &t agmar

« Helps bridge regional imbalance in advanced research infrastructure.

3=1d 21T T[T R Q1T AT B BH BT &



£ Historical Context | efdgifae ufivted
« India's PARAM supercomputer series was initiated by C-DAC in the 1990s.
HRd &I PARAM UG eR W1 1990 & G2Id R C-DAC gRT & &l TS|
« PARAM 8000 (1991) marked India’s entry into indigenous supercomputing.

PARAM 8000 (1991) A ¥Rd &I Wit guradgfeT & waer fama

« PARAM Rudra continues the legacy of indigenisation.

R Sg Weriteur &) 3t favrad &Y 3mt ggrar 21

i Political & Governance Aspect | J5T+ifad Td Wendfded ual
» Part of India’s digital sovereignty and Atmanirbhar Bharat goals.
WRd i fefiea dwnar 3R sk wra g &1 e
» Strengthens Centre-State collaboration in R&D capacity building.

Hg-A5 AT & AIETH J FTHYTE &Har fAwfor)

& Economic & Innovation Impact | 31fefes Td FaraR yTa
« Encourages innovation, startups, and industry-academia collaboration.
qATIR, WTE -379 3R IATT-fRIT TgaNT B W1
» Supports high-skilled employment and knowledge economy in Bihar.

fagr A Iw-dierd AR 3R FF-3menfia srefarazen &) grefa|



Q. With reference to the Param Rudra supercomputer, consider the following statements:

WA Hg JRBRER &b e # A+ HoAEl iR faar Hifsig:
1. It has been launched under the National Supercomputing Mission.
A AT YRGBT fAeM & dgd dld fbar T gl
2. |IT-Patna is the first institution in Bihar to host a supercomputer facility.
TS IMEST-UeHT fdgR o1 UgdT TR & STal RBRIER Jfaer 2 1fad g2 &l
3. The PARAM series of supercomputers was originally developed under the Digital India Mission.

PARAM W& R]eR HAel et ®Y A fEfsice gfar fAeM & dgd fasfad ot g o

Which of the statements given above are correct?

IR & A BI-3 U Tgl 82

A.1and 2 only
B. 2 and 3 only
C.1and 3 only
D.1,2and 3



A fossil discovered in Gujarat may
redefine which species was the
world’s largest snake.
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Geological
Period

Paleocene

Eocene W

Oligocene

Miocene

Pliocene

Pleistocene

Holocene (Pr

Time Period (Million

Years Ago)

66 — 56 MYA
56 — 34 MYA
34 - 23 MYA
23 -5.3 MYA
5.3-2.6 MYA

2.6-0.0117 MYA

Global Climate

Warm

Very hot
(Greenhouse
Earth)

Cooling

Moderate to
cooling

Cooler than
Miocene

Cold

Temperature
Trend

Rising

Peak warmth

Sharp decline

Gradual cooling

Cooling

Highly variable

Ice at Poles

¥ None

¥ None

Antarctica

Both

poles

Both

poles

Extensive

Key Climate & Environmental Features

Post-dinosaur extinction recovery; warm oceans;
early mammals expanded

Tropical forests worldwide; highest reptile sizes;
minimal temperature gradient

First major Antarctic ice sheets; decline of tropical
forests

Expansion of grasslands; monsoon strengthening

Climate similar to today but warmer; early human
ancestors

Ice Age cycles; glaciers expanded & retreated



e A fossil discovered in Gujarat may redefine which species was the world’s largest snake.
TSRIA | SN A1 T Slared gfAan & T 92 19 Bl IRMIST 95 dhdl &l
e The fossil dates back to the early Eocene epoch, around 47 million years ago.

I Sita1en YR S BIe (e 47 faferaa af gd) &1

.~ Nature of Discovery | E3T &t Ui

e Fossil remains were found in sedimentary rock layers in western India (Gujarat).

gfedHt HRd (T[5R1d) bl 3TaATEl TgHl | Sitared 3adly Aot

o The fossil primarily consists of well-preserved vertebrae.

& ®U A 37! aig Wfaid HABHIS (vertebrae) UTd g5 &

e Vertebrae are key indicators for estimating snake body length and mass.

BABBIC T B a1 3R ¥R BT 3THF & B 3iid Hgayqef gdt &1



/ Scientific Significance | dsnfd® Aga
» The size suggests the snake may rival or exceed previously known giant snakes.
PR Hbhd BT & b Tg Uge F1d Ao FIY &b a=reR a1 393 Wil a1 @ Abar 2l

« The discovery challenges existing assumptions about the largest snake ever.

UE WIS 39 dd b A 92 Jq ddeh erons &) gHtdt Sat 21

© Geological & Climatic Context | d=1fAd Td sTerary e

« The early Eocene was one of the hottest periods in Earth’s recent geological history.

i gl et & aferam et sfagr & wad T Brel 33 U
« Tropical climates were widespread, with minimal polar ice.

IWTHCaT STary @ off 3R Yoty ab =Aan ot
« Such conditions favoured larger body sizes in cold-blooded animals like reptiles.

et uffRifaar ofa-vaw amet sitat (318 I8g9) B! 92 IER A Gefad 81 7 9gus of|

#1 Geographical Importance | Mimifdie Hgd

« The Gujarat region preserves important Eocene-era sedimentary deposits.

TSRId & ® g1 &1d & Hgayqul sraanat fAgra gfara 2

« Western India was closer to the equator during the Eocene due to plate tectonics.

e faadfadt & BRUT s B1e ’ ufead! WRa yHed ¥ & 3iftie Awe aml



£ Evolutionary & Historical Context | fdwradrct ud Cfdgifde da
 Eocene epoch (56-34 million years ago) followed the Paleocene.
U1 1| (56-34 fafaa ad qd) dfaaisia & a1 smm)
e Marked by rapid mammalian and reptilian evolution.

e 3k FEguY & dl fasra &1 w1a|

e Other giant snakes like Titanoboa are known from similar warm periods.

ST 1A faens Ira vt 34t wbR & T BIe A Heferd 21

%» Climate—-Biology Link | sTeiarI—sitd fa3i d&er

e Warmer global temperatures allow ectothermic animals to attain larger sizes.
307 dfedes aTuHTe 2ffd-erd Sital Y 9T 3MPR W B4 | T&H g41d 21

e The Gujarat fossil fits well into this climate-size relationship.

TSRId BT AE SaT1ed STAag—3MhR ddt & T dg A JTdT1 2|



Q. With reference to the Gujarat fossil discovery, consider the following statements:

T5RId A fAd Sitared & dgH A fA= Al IR faar &3
1. The fossil belongs to the early Eocene epoch.
Ig Sitareq yRMe s B & Jefed 21
2. Warm global climates during the Eocene favoured large-sized reptiles.
A BT Bl TH STTdrR] A 98 HTBR & JRNJul & fadbra 7 Tgradr i
3. Vertebrae are unreliable indicators of snake body size.

BASHBIT 1T b 2RR B 3BR BT AfaaI=1T Fdbddb gt e

Which of the statements given above are correct?

IRTE B A BIH-3 BT Tt 82

A.1and 2 only
B. 2 and 3 only
C.1and 3 only
D.1,2and 3



India’s first-ever
national standard for
agarbattis.




« Bureau of Indian Standards (BIS) has notified India’s first-ever national standard for agarbattis.
WRA HHG &R (BIS) A 3Raq! & AT YR &1 Ugdll AR A siftigfad fasan 21

« The standard is titled IS 19412:2025 and was announced on National Consumer Day 2025.
IE HIFS IS 19412:2025 ATH J I Iuvtaet fGad 2025 R gifSd faar mam

™ About the Standard | HH® & dR |
» 1S19412:2025 lays down uniform quality and safety norms for agarbattis.
IS 19412:2025 3Rafaal & fig ga®y qoradr 3k JRan Ards fAeffia sar g
» Itis India’s first comprehensive national framework for incense sticks.

Ig ITRAfaal &b AT WRd BT UgdT AT9d IS arar 2l

7 Scope & Key Provisions | SRR 3R W& wraen

« Specifies standards for raw materials used in manufacturing.
fawfor & ygen wed ATe & (g A a9 BdT 2

« Defines norms for uniform burning performance and ash formation.
A S B &ar 3k 3@ fAafor &b amds fAuffa e g

« Covers fragrance quality and dispersion.
el &t U 3R ITP YAR B NAA BT |

« Introduces chemical safety and labelling requirements.

A JR&T 3R Aafen ddeh snaeawan fAuffa wwar g



¥ Consumer Safety Dimension | 3qHYaaT JR&T &
« Aims to enhance consumer confidence in agarbatti products.
IUNTGAT3N BT TREH! 3G UR faary 9g1 &1 38|

« Reduces health risks from poor-quality or chemically unsafe incense.

"fear a1 TaafAe U & 3Rfed ARafaal @ 817 aie WRed SfEH &H g

i Economic & Industrial Significance | 31fefes wd 3itefiies g
» Indiais the world’s largest producer and exporter of agarbattis.
WRd g1 &1 TR 931 3TRa! 3ATEs 3R fFafas 21
« The standard supports export competitiveness by aligning with global norms.
fede wrAe! A AT @ftd &2 fAafa wfawef &) geman

» Ensures consistency and quality in the domestic market.

H¥] 91TR H TUTadT 3R s uar gAfead &ear gl

8 MSME & Employment Angle | THTITHS 31l A57TR Uaf

« Agarbatti manufacturing is a major MSME-driven and labour-intensive sector.
3Rl 3G b WHE TATHTHS 3R 8H-He & 2|

« The standard will help small manufacturers upgrade processes and quality.
g WA B fAnfarsi & ufisant 3k qoraar e # #eg sm

« Supports livelihood of women and home-based workers.

Afgenai 3tk u¥e] sifiew) &t snsitfacsT o awef|



Cultural & Social Context | Hi¥pfdd Td AMISIH JAgH
e Agarbattis are integral to religious rituals and daily worship in India.
3R MRd H enfie 31Tl 31k 3fFas I &1 31hi—1 fgn 21

o Standardisation balances tradition with modern safety and quality norms.

HHIBR0T GRT 31R 3Mefieh JRam A & 919 Jda a41d1 8

i Institutional Background | TIMTd JsaHfH

e BIS is the national standards body under the Ministry of Consumer Affairs.
BIS 3T BRI BT & 31e I A b1 2|

e BIS Act, 2016 empowers it to formulate and notify standards.

BIS siféifiad, 2016 33 AH® 941 3iR ifEgfad & &1 3fEdR Sar el



Q. With reference to IS 19412:2025, consider the following statements:

IS 19412:2025 & T A A= HeAl W faar Bifsia:
1. ltis India’s first national standard specifically for agarbattis.
Ig fady ¥U F srRafdd) & fAig VR BT UgaT G AT &l
2. It covers raw materials, burning performance, fragrance quality and labelling norms.
I B HIA, T4 b &HdT, Jel oTadT 3R adfciT A-Es! Bl NfAd 6T &l
3. It was notified by the Food Safety and Standards Authority of India (FSSAI).
S Qe YR Td A UIfEawRoT (FSSAI) 7 ifergfad faar g1

Which of the statements given above are correct?

IR 7 @ BI-3 B9 IEt &2

A.1and 2 only
B. 2 and 3 only
C.1Tand 3 only
D.1,2and 3
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e Israel has formally recognised Somaliland as an independent state.

SIS A 3MUaRe U A THTHIAS B T Wdd TS & U & HIR—IAT S 21
o Israel becomes the first country to recognise Somaliland more than 30 years after its declaration

of independence.

AT S B TdadT NYo &b 30 a9 A 31feis IAT d1E SIRISH AT B4 dTeAT Ul 22 947 2

~ Formal Recognition Agreement | 3itu=nfRes A1=1a1 IHEitdan

o The recognition declaration was signed by Israeli Prime Minister Benjamin Netanyahu and Foreign

Minister Gideon Sa’ar.

HIRIdT BI90T R 3RS &b YeTAHAT daTfa= Aq-ang 3k fager #5t fifsaa ar 7 gwa1er |

e Somaliland President Abdirahman Mohamed Abdullahi signed on behalf of Somaliland.

AHTcles B 3R A AUl 3fGEAM HIgHIG 3Tegrelel A gX1aR byl

e |srael described the move as “seminal and historic”.

SIS 1 39 BeH Bl “fHuiiae ik efderds” aaml



#1 About Somaliland | 1HTeIde b aR &
« Somaliland is located in the Horn of Africa and declared independence from Somalia in 1991.
ATt bt & g4 & 7 e 2 3k 1991 ® Iiwiferan @ srem g1 &t aigon &t eft
« It has its own government, currency, military, and elections but lacked international recognition.

gD I TIBR, Hal, AT 3R g1 &, Afds siawrsiia aryar a8t ot

£ Historical Background | efdg1fdes gssyfd
« Somaliland briefly gained independence in 1960 before merging with Italian Somalia.
AT S A 1960 ® N2 THY & AT Wdadr urd @t eft, fihe gefeaa amferar & fawa & mam
« Following Somalia’s civil war collapse in 1991, Somaliland reasserted independence.

1991 ¥ WHIfcian & g & d1¢ WIHTAIAS A GA: Wd=dT ol BIg0T 6|

© Geopolitical Significance | Y-IsTifded Agcd
« The move marks a major geopolitical shift in the Horn of Africa.
UE BEH &1 AHTH INBIBT A T 981 Y -AsHiiae ulkad goifar 81
« Israel expands diplomatic engagement with unrecognised or partially recognised entities.
SIRTSH TR-HT=IdT VI AT 3Hifeis ®Y ] HI=IAT W 8431 & Peliad dae 961 T 2l
« May influence other countries’ stance on Somaliland’s recognition.

g 39 2 &b & B vt Ifad B Ihar gl



< Strategic & Security Angle | F0THIfd® Td JR&MI&
 Somaliland is strategically located near the Gulf of Aden and Red Sea trade routes.
Ao s 31gA i et 3R |1 ATR & AR A1l & fAbe WMHifde fR&fd A 2l
e Region is crucial for global maritime trade and energy routes.
Ig & dfeacs Tgt AR 3R FHait anif & AT 3r<id Agcaqof 21

e Israel’s recognition may have security and maritime implications.

SIRISH ! HI=IAT & FR& 3R At il fAfgdref g doa 2l

m Political & Diplomatic Implications | 5Tifde Td gpe-tfded THTd
e Challenges Somalia’s claim over its territorial integrity.
g Tiwifaa Y &1 3rsisdT & g B gt 3aT 21
e Could complicate African Union and UN positions on sovereignty.
3Tvhleh! T 3R TYerd IS <l AT Aeeit fRAfA Y sifeet 91 Abar 21
e Signals Israel’s evolving Africa policy.

3VHIhT &b Ufd SIRTSH bl daeid! Aifd b1 gerfdar 81



Q. With reference to Israel’s recognition of Somaliland, consider the following statements:

SIRISH gRI AHTAIc S B HIRIAT ¢4 & T A fA BeE iR faar &3:
1. Somaliland declared independence from Somalia in 1991.
TS A 1991 | JHIAAT & TdAdT Y ENSOT &l
2. Israel is the first country to formally recognise Somaliland.
SIRISH JMToitets b 3ituaTiRes HI=IAT 33 aTeT Ugedt 321 21

3. Somaliland is located on the Mediterranean coast of Africa.

THTAIAS 3756IdT &b HHETATRIY de IR 2d g1

Which of the statements given above are correct?

IR A A BIH-3 FAT Tt 82

A.1and 2 only
B. 2 and 3 only
C.1and 3 only
D.1,2and 3
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Word of the day

Lugubrious:

excessively mournful

Synonyms: gloomy, unhappy, miserable

Usa g€ His face looked lugubrious after
hearing the sad news.

Pronunciation:
newsth.live/lugubriouspro

International Phonetic
Alphabet: /lugubrias/
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