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1. NUCLEAR ENERGY ROADMAP
SMRs, THORIUM & 100 GWE BY 2047

100 GWe
by 2047

5 Indigenous SMRs

_ by 2033
3-Stage Nuclear PrograTnm: 7 7
Stage | Stage Il Stage Il
PHWRs — FBRs Thorium-Based
(Uranium) (Plutonium) Reactors

Nuclear Energy Mission in Union Budget 2025-26

100 GWe nuclear capacity target by 2047

At least S indigenous SMRs targeted by 2033

Continues three-stage nuclear power programme
Long-term strategy for thorium utilisation

Greater domestic manufuturrcing, lower import dependence
Private sector participation enabled by legal framework

e 0 '® @89 e

VAU Base-load power | Energy security | Decarbonisation

- IEGTTIIEN sMR | PHWR | FBR | Thorium | NEM

4. ACCESS PASS FOR FISHING

IN INDIA’S EEZ

Territorial Sea
0-12NM

Contiguous Zone
Up to 24 NM

;' EEZ
Up to 200 NM

« Free digital fishing pass via ReALCraft Portal

= For eligible fishing activity in India's EEZ (200 NM)

« Under Sustainable Harnessing of Fisheries in EEZ

Rules, 2025

Supports traditional fishers & cooperatives/FPOs
Promotes sustainable marine resource utilisation

Digital monitoring improves traceability & compliance
Traditional non-motorised & small artisanal crafts exempt

IR Dh 0l Blue economy | Food security | Coastal livelihoods

EGETIIE €62 | UNCLOS | Blue Economy | Fisheries Rules 2025

7. WORLD ELEPHANT DAY 2026

Conservation of Indian Elephants

Nearly 60% of
World's Wild Asian
Elephants in India

SAIEE 2021-25
Estimates: 22,446

33 Elephant Reserves
150 Corridor Identified

India hosts nearly 60% of world's wild Asian elephants

SAIEE 2021-25 estimates population at 22,446

33 Elephant Reserves & 150 identified corridors

Keystone species: seed dispersal & forest regeneration
Threats: habitat loss, fragmentation, HEC, poaching
Conservation: Project Elephant, PA, corridors, tech, community
Focus on landscape-level connectivity & coexistence

VLI [l Biodiversity conservation | Ecosystem services

8 . 0V 01D 19) 19

IEGELIE) Project Elephant | Corridors | HEC | Keystone Species

@ 2. MSME AMENDMENT BILL, 2026 B

Making MSMEs Competitive & Future Ready

&—.I@\—»

MSME TReDS /
Invoice Acknowlodgemont Financial Institution

to MSME

* Classification based on investment + turnover

« Free registration on Udyam (digital platforms)

* Central PSUs to pay via TReDS

* Multiple MSE Facilitation Councils can be set up
* Online mediation (90 days) & arbitration

* Arbitration award in 90 days post pleadings

« Digital dispute resolution to improve EoDB

VLUV 9.16 crore MSMESs | 31.1% GDP

35.4% manufacturing output | 48.58% exports
Employ > 40 crore people

. IEGETIIE MSMED Act | TReDS | Udyam | ODR | EoDB

N

5. BRICS OCEAN & POLAR SCIENCE

Working Group Meeting in Goa

. g e 48 .

Blue economy
Scientists & officials from 8 BRICS countries

@ = <.> »‘- - 5

4
Climate resilience
Sustainability

Hosted by National Centre for Polar and Ocean Research

Boosts scientific diplomacy & Global South cooperation

Braail Russia lndu China South Egypt Indonesia  UAE
Africa
Scientific cooperation
Innovation

Polar regions influence climate, sea-level & monsoon

Supports sustainable ocean governance

Ocean science
Polar research
Hosted by NCPOR | Goa | 12-14 August 2026
8th BRICS Working Group Meeting during India’s Presidency
Advances innovation, technology & capacity building
(LI Ocean science —» Climate —» Monsoon —» Economy

[EGLIIEN BRICS | NCPOR | Polar Science | Blue Economy

8. DIGITAL PUBLIC INFRASTRUCTURE

For Citizen-Centric Governance

o WL

! /,:“ v LI~ "%"

Aadhaar UPI DBT Digil.ocker
Digital | _, ' Digital . , | Service
(ldonﬁty | Platform Ashentication Delivery

DPI enables efficient access to services for all stakeholders
Reduces intermediaries, cost & time

Promotes transparency, inclusion & portability

Key DPIs: Aadhaar, UPI, DBT, DigiLocker, ABDM, GeM, ONDC
Challenges: digital divide, privacy, cybersecurity, exclusion
Advances equality, welfare access & good governance
Technology is an enabler, not a substitute for accountability

VLU0 B Digital inclusion — » Social & economic empowerment

m DPI | Digital India | DBT | UPI | Data Governance

l I reaches ~89% account
[l . ownership (Global Findex 2025).

at 5.50% for fifth consecutive

Financial inclusion in India I RBI keeps repo rate unchanged
policy review.

OTHER IMPORTANT ONE-LINERS

-

Early Payment

3. JULY 2026 CPI INFLATION

New CPI Base: 2024

oY
CPI Inflation “ Rural Inflation 4.84%
(July 2026) L ﬂ&l Urban Inflation  3.96%
0 -
4.45% [ @ Food Inflation 5.52%

> ﬁ Housing Inflation 2.22%
* New CPI series uses 2024 as base year

« RBIl inflation target: 4% (+2%) under flexible ITF

« CPI measures consumer-level price changes

* WPI measures wholesale-level price changes

* Food inflation impacts household purchasing power

« Inflation affects real income, consumption & growth

« Drivers: food shocks, weather, logistics, global prices

VLU0 B RBI uses CPI for monetary policy decisions

EGTTIESN cPi | Base Year | CFPI | Inflation Targeting | RBI

6. Al UNCOVERS HIDDEN

CANCER STEM CELLS
Bulk Tumour Doop ACSCeND 3 Coll States
RNA Sequencing Leaming Framework
/. | o Pluripotent-like
IOOUGO[ —
> .« Multipotent-lik
IOOUOO[J $o *rI ~
* Unipotent-like

Al framework ACSCeND developed by Indian researchers
Identifies hidden cancer stem-like cell states

Helps understand treatment resistance & recurrence
Uses deep learning on bulk tumour RNA sequencing
Enables large-scale analysis at lower cost

Supports precision medicine & better therapies
Collaboration: S. N. Bose NCBS & Ashoka University

m Cancer Stem Cells | Al | Genomics | RNA Seq | Precision Medicine

9. PIB BACKGROUNDER

New Era of Indian Agriculture & Allied Sectors

Productivity
Enhancement

Diversification
Value Addition

Market Integration

Climate Resilience
Agriculture & allied activities employ ~46.1% workforce

Livestock & fisheries growing at ~5-6% annually

Diversification reduces dependence on few crops

Food processing enhances value addition & incomes

Digital agriculture improves market & information access

Irrigation efficiency strengthens resilience

Chellenges: small holdings, climate, water stress, post-harvest loss

VAR -0 il Food security | Rural income | Sustainable agriculture

m Diversification | FPOs | Processing | Climate Resilience

National Data Governance Policy
(NDGP) releases draft rules for
public feedback.

Two new NCERT textbooks for India to host 23rd World Police
Class 3 & Class 6 aligned with & Fire Games in Ahmedabad,
NEP 2020 released. Gandhinagar in 2029.
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9 IMPORTANT UPSC CSE TOPICS

1. India’s Nuclear Energy Roadmap: SMRs, Thorium & 100 GWe by 2047

GS3 — Energy | Science & Technology | Infrastructure

Why in News?

The government outlined a roadmap for a self-reliant and globally competitive nuclear-energy

ecosystem, with emphasis on Small Modular Reactors (SMRs), indigenous technology, domestic

manufacturing, private-sector participation and thorium utilisation.

Key Points

Nuclear Energy Mission aims to expand India's nuclear capacity.

Long-term target: 100 GWe nuclear capacity by 2047.

At least five indigenous SMRs are targeted by 2033.

India continues to follow the three-stage nuclear power programme.

Long-term strategy seeks greater utilisation of India's thorium resources.

Domestic manufacturing can reduce dependence on imported nuclear technology and components.
Greater private-sector participation is being enabled through the evolving legal and regulatory

framework.

Three-Stage Nuclear Programme

Stage I: PHWRs
Natural uranium = Plutonium

N2

Stage lI: Fast Breeder Reactors

Plutonium = More fissile material

N/

Stage lll: Thorium-based reactors

Long-term utilisation of India's thorium resources

Why SMRs Matter?

Small size + modular construction + flexible deployment + potentially lower upfront costs

UPSC Value Addition

Nuclear energy can contribute to:

Energy security + Base-load electricity + Decarbonisation + Technological self-reliance

Keywords: SMR | PHWR | FBR | Thorium | Nuclear Energy Mission | Energy Security



2. MSME Development (Amendment) Bill, 2026

GS3 — Indian Economy | Industry | Employment

Why Important?

The amended framework seeks to make MSMEs more competitive by addressing classification, delayed
payments, dispute resolution and digital compliance.

Key Data

e MSMEs contribute 31.1% of GDP.

e Around 35.4% of manufacturing output.
e About 48.58% of exports.

e 9.16 crore MSMEs registered on Udyam.
e They employ more than 40 crore people.

Major Changes

e MSME classification based on investment + turnover.

e Free and voluntary registration through digital platforms.

e Central PSUs required to settle MSME invoices through TReDS.

e Multiple MSE Facilitation Councils can be established.

e Online mediation/arbitration mechanism.

e Mediation timeline: 90 days.

e Arbitration award targeted within 90 days after completion of pleadings.
e Digital dispute resolution can strengthen Ease of Doing Business.

TReDS

MSME invoice

J

Buyer acknowledgement

J

Financial institution

J

Early payment to MSME

J

Reduced working-capital stress

UPSC Linkage

MSMEs - Employment - Manufacturing = Exports - Formalisation = Inclusive growth

Keywords: MSMED Act | TReDS | Udyam | Delayed Payments | ODR | Ease of Doing Business



3.July 2026 CPI Inflation & New CPI Base

GS3 — Economy | Inflation | Monetary Policy

Key Data

July 2026 CPI inflation = 4.45%

e Rural inflation: 4.84%

e Urban inflation: 3.96%

e Food inflation: 5.52%

e Housing inflation: 2.22%

e Revised CPI series uses 2024 as the base year.

CPlvs WPI

CPI

- Consumer-level price changes
- Purchasing power

- Important for monetary policy

WPI
- Wholesale-level prices
-> Greater emphasis on goods

Inflation Framework

The RBI's flexible inflation-targeting framework aims at 4% CPI inflation, with a tolerance band of +2
percentage points.

Why Food Inflation Matters?

Food-price shock - CPI = Real income - Consumption = Inflation expectations

UPSC Takeaway

Indian inflation can arise from:
Food supply shocks + Weather + Global commodity prices + Logistics + Exchange-rate movements

Keywords: CPI | Base Year | CFPI | Inflation Targeting | RBI | Flexible Inflation Targeting



4. Access Pass for Fishing in India’s EEZ

GS3 — Agriculture & Blue Economy | Environment | Coastal Security

What is the Access Pass?

A free digital fishing pass issued through the ReALCRaft Portal for eligible fishing activity in India's
Exclusive Economic Zone (EEZ).

Maritime Zones

Territorial Sea: 12 nautical miles
Contiguous Zone: 24 nautical miles
EEZ: 200 nautical miles

Sustainable Fisheries

The Access Pass operates under the Sustainable Harnessing of Fisheries in the EEZ Rules, 2025.
It aims to:

e Support traditional fishers.

e Facilitate cooperatives and Fish Farmer Producer Organisations.
e Promote sustainable marine-resource utilisation.

e Improve digital monitoring of fishing activity.

Important Exemption

Traditional non-motorised and small artisanal fishing crafts are exempt, protecting local livelihoods.

Why Important?

Blue economy + Fisheries + Food security + Coastal livelihoods + Marine-resource management

UPSC Link

UNCLOS - Maritime Zones - EEZ - Living Resources - Sustainable Fisheries

Keywords: EEZ | UNCLOS | Blue Economy | Sustainable Fisheries | Coastal Livelihoods



5. BRICS Cooperation in Ocean & Polar Science

GS2 — International Relations | GS3 — Science & Technology | Environment

Why in News?

The 8th BRICS Working Group Meeting on Ocean and Polar Science & Technology is being held in Goa
from 12-14 August 2026 during India's BRICS Presidency.

Participating Countries

Brazil + China + Egypt + Indonesia + Russia + South Africa + UAE + India

Focus Areas

e QOcean science

e Polarresearch

e Blue economy

e Climate resilience

e Sustainability

e Scientific cooperation

e |nnovation
India's Institutional Role
The meeting is hosted by the National Centre for Polar and Ocean Research (NCPOR) under the
Ministry of Earth Sciences.

Why Polar Science Matters to India?

Polar regions influence:

Global climate + Sea-level rise + Ocean circulation + Monsoon + Cryosphere + Marine ecosystems

Strategic Dimension

Scientific diplomacy can promote cooperation even amid wider geopolitical competition.

Keywords: BRICS | NCPOR | Blue Economy | Polar Science | Ocean Governance | Science Diplomacy



6. Al Uncovers Hidden Cancer Stem Cells

GS3 — Science & Technology | Biotechnology | Health

What is the Development?

Researchers from the S. N. Bose National Centre for Basic Sciences, in collaboration with Ashoka
University, developed an Al framework called ACSCeND to identify hidden cancer stem-like cell states
from tumour gene-expression data.

Why Cancer Stem Cells Matter?

Cancer stem-like cells may contribute to:

Treatment resistance - Tumour recurrence - Metastasis

What Does ACSCeND Identify?

Three developmental states:

e Pluripotent-like
e Multipotent-like
e Unipotent-like

How Does It Work?

Single-cell sequencing knowledge

=

Deep learning

J

Analysis of conventional bulk tumour RNA sequencing
J

Identification of hidden cell populations

Why Significant?
Single-cell experiments can be expensive and difficult at very large scale.

The framework could potentially allow analysis of large numbers of patient samples where single-cell
sequencing is unavailable.

UPSC Link

Al + Genomics + Precision Medicine + Biotechnology

Ethical Dimension

Validation + Data privacy + Bias control + Explainability + Clinical oversight

Keywords: Cancer Stem Cells | Al | Deep Learning | Genomics | RNA Sequencing | Precision Medicine



7. World Elephant Day 2026 — Conservation of India’s Asian Elephants

GS3 — Environment | Biodiversity | Species Conservation

Key Facts

India is home to nearly 60% of the world's wild Asian elephants.

The Synchronous All India Population Estimation of Elephants (SAIEE) 2021-25 estimates India's wild
elephant population at 22,446.

Conservation Network

e 33 Elephant Reserves

e 150 identified elephant corridors
e Project Elephant

e Protected areas

e Scientific monitoring

e Community participation

Why is the Elephant Important?

Elephants are a keystone species.
Elephant movement - Seed dispersal - Vegetation regeneration - Forest structure - Biodiversity

Major Threats

e Habitat loss

e Habitat fragmentation

e Human-elephant conflict

e Poaching

e lllegal wildlife trade

e Infrastructure development

Conservation Approach

Protected areas + Corridors + Technology + Scientific monitoring + Community participation

UPSC Linkage

Wildlife Protection Act, 1972 | Project Elephant | Elephant Corridors | Human-Wildlife Conflict |
Biodiversity

Mains Dimension

Elephant conservation is not simply species protection; it requires landscape-level ecological
connectivity and coexistence between people and wildlife.

Keywords: Keystone Species | Elephant Reserves | Corridors | Human-Wildlife Conflict | Biodiversity



8. Digital Public Infrastructure for Citizen-Centric Governance

GS2 — Governance | E-Governance | Digital India

What is DPI?

Digital Public Infrastructure (DPI) consists of shared digital systems that enable citizens, governments
and businesses to access services efficiently.

Governance Transformation

Paperwork - Physical office = Multiple intermediaries
J
Digital identity = Digital platform = Authentication = Service delivery

Major Indian DPI Examples

e Aadhaar

e UPI

e DigiLocker

e DBT

e ABDM

e Account Aggregator
e GeM

e ONDC

Governance Benefits

e Faster service delivery
e Lower transaction costs
e Greater transparency

e Financial inclusion

e Portability of services

e Better welfare targeting

Challenges

Digital divide + Data privacy + Cybersecurity + Exclusion errors + Algorithmic bias

Constitutional Link

DPI can advance:
Equality + Welfare access + Transparency + Good governance
But digital governance must preserve privacy, due process and inclusion.

UPSC Takeaway

Technology is an enabler of governance, not a substitute for accountability.

Keywords: DPI | Digital India | DBT | UPI | Aadhaar | Data Governance | E-Governance



O. PIB BACKGROUNDER — The New Era of Indian Agriculture & Allied
Sectors

GS3 — Agriculture | Rural Economy | Food Security

Big Picture

India's agriculture and allied sectors are undergoing structural transformation through:

Higher productivity + Farmer support + Diversification + Technology + Resilience

Agriculture and allied activities provide livelihoods to approximately 46.1% of India's workforce.

Livestock and fisheries have maintained growth of around 5-6%, strengthening rural incomes and

diversification.

Transformation of Agriculture

Traditional Agriculture

N2

Productivity Enhancement

N2

Technology & Mechanisation

N2

Diversification

N2

Value Addition & Processing

N2

Market Integration

N2

Climate Resilience

Important Dimensions

Crop diversification reduces excessive dependence on a few crops.
Livestock provides additional income sources.

Fisheries strengthen the blue economy.

Food processing increases value addition.

Digital agriculture improves information and market access.
Irrigation and water-use efficiency strengthen resilience.
Climate-resilient agriculture is increasingly important.

Agriculture = Rural Economy

Higher productivity = Higher farm income - Rural demand - Employment - Food security

Major Challenges

Small and fragmented holdings
Climate variability

Water stress

Post-harvest losses

Price volatility

Market access

Rising input costs

Low value addition

Way Forward

Productivity + Diversification + Irrigation + Storage + Food Processing + FPOs + Digital Agriculture +

Climate Resilience

Mains Takeaway

The future of Indian agriculture lies not merely in producing more food, but in producing sustainably,

earning more from every unit of output and building resilience across the farm-to-market chain.

Keywords: Food Security | Crop Diversification | Allied Activities | Climate Resilience | FPOs | Food

Processing | Blue Economy



PRELIMS QUICK REVISION

1. Nuclear Energy

100 GWe by 2047 is the long-term nuclear capacity target highlighted by the government.

2. MSMEs

MSMEs contribute 31.1% of GDP, 35.4% of manufacturing output and 48.58% of exports.

3. CPI

July 2026 CPI inflation: 4.45%; new CPI series uses 2024 as base year.

4. EEZ

India's EEZ extends up to 200 nautical miles from the baseline.

5. BRICS Ocean Working Group

Hosted by NCPOR, Goa; meeting held 12-14 August 2026.

6. ACSCeND

Al framework for identifying cancer stem-like cell states from tumour gene-expression data.

7. Asian Elephant

India hosts nearly 60% of the world's wild Asian elephants; there are 33 Elephant Reserves.

8. Digital Public Infrastructure

Important examples: Aadhaar, UPI, DBT, DigiLocker, ABDM and GeM.

9. Agriculture

Agriculture and allied sectors provide livelihoods to approximately 46.1% of India's workforce.
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1. LADAKH GLACIERS

2. SURFACE AREA:
DAILY LIFE CHAMP

s Sponge Coffee Activated Nano
—— Grounds Charcoal Pores

Zanskar glaciers slowing ~2.4 m/year per decade
Surface thinning 0.22 m/yr (2000-05)

— 0.57 m/yr (2015-20)

Thinning lowers driving stress — slower flow
Melting may initially raise runoff = “peak water”
After ice loss, glacier contribution will decline

Impacts: water security, agriculture,
hydropower, ecosystems

Not a sign of stability; long-term storage at risk

» High surface-area-to-volume — more interaction
« Kitchen sponge: ~10,000 m?/m? or more

«» Coffee grounds: ~2,000-10,000 m?/m?

* Activated charcoal: >1,000 m?%/g

« Soil particles retain more water & nutrients

» Catalysts: more active sites, faster reactions

» Nanoporous materials: thousands of
m? in small volume

Cryosphere « Peak Water « Indus Basin
Climate Change + Glacier Mass Balance

Nanotechnology * Catalysis « Adsorption
Soil Science * Environmental Remediation

4. THE MECCA PACT &
STRATEGIC HEDGING

5. HYPERPOLITICS:
CJP PROTESTS

Defence pact among Saudi Arabia, Tirkiye

and Pakistan » “Hyperpolitics” = digitally amplified mobilisation
Attack on one = attack on all + CJP emerged as a digital phenomenon

Signals regionally driven security architecture « Participants: NEET aspirants, gig workers,

Not automatically anti-US, anti-lran or unemployed youth

anti-India + Instagram + YouTube — political

All three have reasons to avoid confrontation communication

with Washington « Digital mobilisation # institutional capacity
India: seek reassurance from Riyadh; look « Durable change needs organisation +

beyond India-Pakistan lens institutional engagement

Strategic hedging = multiple options, not =

: . Path: Mobilisation — Organisation —
exclusive alignment

Institutions — Policy change

West Asia « Strategic Hedging * Deterrence
Multipolarity » India’s Interests

Democracy « Digital Politics « Mobilisation
Institutional Capacity * Youth Participation

7. INDIA'S RISING DEPENDENCE
ON U.S. LPG

8. DEEPAK DHAR &
THE DIRAC MEDAL

o

» Deepak Dhar awarded 2026 ICTP Dirac Medal

67% of India's LPG reportedly from U.S.

India: world’s 2nd largest LPG importer

2026 long-term deal: 2.2 million tonnes

U.S. imports: 0.77 million tonnes in June

West Asian LPG imports | ~85% (Feb~Jun 2026)
Risks: price, supplier concentration, forex, freight,
geopolitical leverage, longer transit (25-35 days) ~ * Models self-organised criticality in complex systems

Q1 FY27: production 4.3 MMT; consumption 6.5 MMT  * Applications: earthquakes, avalanches, traffic,
finance fluctuations

+ For contributions to statistical physics

small disturbance — large avalanche
+ Dhar solved the model mathematically
+ Order of topple doesn't affect final configuration

Energy Security * LPG « Diversification
Strategic Reserves « Domestic Production

Statistical Physics * Sandpile Model «
Complex Systems ¢+ Self-Organised Criticality

« Abelian Sandpile Model: grains ~— critical state —

3. IN THE WAY
(EDITORIAL)

« NTC Bill aims to reduce executive influence
« Judicial review is part of Basic Structure

» Positives: 5-yr tenure, uniform service
conditions, Data Grid, protection of pending
appointments

« Concerns: exec. control over rules, screening
of complaints, finances, administration

« Tribunal independence must be real, not
nominal

+ Reforms must ensure true institutional
autonomy

Judicial Review * Basic Structure « Tribunals
Separation of Powers ¢ Institutional Autonomy

6. ARE REGIONAL PARTIES
LOSING RELEVANCE?

Election National Parties Regional Parties
2009 | 63.59% 31.22%
2014 . 60.04% 35.85%
2019 | 68.15% 28.10%

I 62.72%

2024 33.53%

» Regional parties still secure ~1/3 of Lok Sabha votes
» Strong performers in many Assembly elections
» State-level identities remain significant

» Challenge is organisational renewal, not
voter rejection

* India has a multi-level party system
» National contest + strong regional identities
» Federalism and diversity remain foundational

Indian Polity « Federalism « Party System
State Politics « Electoral Trends

9. MISSING “REUSE’ IN
EV TRANSITION

N
dunhl

» Current path: Old vehicle — Scrap — New EV
» Better path: Use — Repair — Retrofit — Reuse — Recycle

» 1. Safe & efficient — continue with maintenance

* 2. Structurally sound but inefficient — retrofit EV

* 3. Unsafe/end-of-life — scrappage + recycling

* Retrofit extends life, reduces material demand & waste

» Age alone should not decide scrappage

EV Transition « Retrofit « Circular Economy
Resource Efficiency * Sustainability

QUICK NEWS

FCRA Bill - JPC
Gowt. to refer FCRA Bill to JPC amid
opposition and protests.

Cauvery Water Release

Karnataka to release 12,000 cusecs/day
for 15 days to Tamil Nadu.

India-China Border

Peace on border is of ‘utmost
importance' for ties: Govt.

Al Heart Disease Tech

Al prediction tech not yet ready
for clinical use: Review.

Vande Mataram Bill
Gets President's assent, becomes law;
equal legal status as National Anthem.

RBI Governor on Al
Human judgment at risk as Al
advances; oversight must remain.

B HSE oW

/2  Food System Resilient
3'{1.1- Inventories, tech & irrigation boost

preparedness against ‘super” El Nifo.

Ganga Floodplain Rules
Centre relaxes construction hurdles;
3-zone regulated framework.

ISRO-NASA Cooperation
NASA invites ISRO to join mission
for lunar outpost near S. Pole.

PRELIM FACTS

Zanskar Glacier Slowdown
~2.4 m/year per decade.

% My

Glacier Thinning Rate
0.22 —+ 0.57 m/year (2000-05 to 2015-20).

Activated Charcoal Surface Area
>1,000 m?/g.

Mecca Pact Members
Saudi Arabia, Turkiye, Pakistan.

India's LPG Dependence (U.S.)
67% of total LPG imports.

e®e Active LPG Customers in India
a@® 3314 crore.

Abelian Sandpile Model
Grains — Critical State — Avalanche.

Ganga Floodplain Zones
Active / Regulatory / Warning.

O NASA-ISRO Lunar Mission
o Focus on lunar South Pole.

KNOW YOUR ENGLISH

Ubiquitous (adj.) - present, appearing or
found everywhere.
Pact (n.) - a formal agreement between
parties.
Hedging (n.) - a strategy to reduce risk by
keeping multiple options open.
Retrofit (v.) - to fit (a vehicle or equipment)
with new parts/technology.

Resilient (adj.) — able to withstand or
recover quickly from difficulties.
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MAIN TOPICS

1. Ladakh's Giant ‘Rivers of Ice’ Are Slowing as the Mountains Warm

GS1— Geography | GS3 — Environment & Climate Change

What happened?

A study of glaciers in Zanskar, Ladakh found that glaciers have been moving more
slowly than around three decades ago. The average slowdown was about 2.4 m/year
per decade. At the same time, surface thinning accelerated from about 0.22 m/year
during 2000-05 to 0.57 m/year during 2015-20.

Why are glaciers slowing?

Glacier thinning - lower driving stress - slower ice flow

Glacier behaviour is not uniform. Some glaciers can temporarily accelerate because of
meltwater reaching the glacier bed, glacier surges or interaction with proglacial
lakes.

Indus Basin significance

e Himalayan glaciers contribute significantly to summer river flows.

e |nitially, increased melting can raise runoff — the phenomenon of “peak water".

e After substantial ice loss, glacier contribution to rivers is expected to decline.

e |mplications: water security + agriculture + hydropower + downstream
ecosystems.

UPSC Takeaway

Glacier slowdown is not necessarily a sign of stability; combined with sustained
thinning, it can indicate declining long-term water storage.

Keywords: Cryosphere | Glacier mass balance | Peak water | Indus Basin | Himalayan

warming



2. Surface Area: Daily Life Champ

GS3 — Science & Technology

Core Concept

Materials with a high surface-area-to-volume ratio can interact with larger quantities of

surrounding material.

Everyday examples

Kitchen sponge: porous structure - around 10,000 m?/m?3 or more internal surface
area.

Coffee grounds: roughly 2,000-10,000 m?/m?3, increasing contact with water and
air.

Activated charcoal: more than 1,000 m?/g because of microscopic pores.

Soil particles: greater surface area creates more sites for retaining water and
nutrients.

Catalysts: porous structures expose more active surface for chemical reactions.
Nanoporous materials: can pack thousands of square metres of surface into a
hand-sized volume.

Exam Concept

Smaller particle size - greater surface area/volume ratio - greater contact and

often greater reactivity.

UPSC Link

Nanotechnology | Catalysis | Adsorption | Soil science | Environmental remediation



3. In the Way

GS2 — Polity | Judiciary | Institutional Independence

Core Issue

The editorial examines the National Tribunals Commission (NTC) and argues that
tribunals cannot provide genuinely independent adjudication if the executive retains
excessive control over their appointments, administration and finances.

Constitutional & Judicial Background

e S.P. Sampath Kumar (1987) and L. Chandra Kumar (1997): tribunal decisions
remain subject to High Court judicial review.

e Rojer Mathew (2019): Supreme Court recommended an independent statutory
National Tribunals Commission.

e Madras Bar Association (2025): Court struck down objectionable provisions and
directed establishment of the NTC.

e Tribunal Reforms Bill, 2026: passed by both Houses.

Bill: Key Provisions

Positive

e Five-year tenure

e Uniform service conditions

e National Tribunals Data Grid

e Protection of pending appointments

Concerns

e Executive rules determine qualifications and service conditions.
e Ministry screens complaints before NTC inquiry.
e Centre retains substantial influence over appointments, finances and administration.

Constitutional Principle

Judicial review is part of the Basic Structure.

UPSC Takeaway

A tribunal designed to reduce executive influence cannot itself remain institutionally
dependent on the executive.

Keywords: Judicial review | Basic structure | Separation of powers | Tribunalisation |
Institutional autonomy



4. The Mecca Pact and the Rise of Strategic Hedging

GS2 — International Relations

What is the Mecca Pact?

A Joint Defence Agreement among Saudi Arabia, Turkiye and Pakistan, aimed at
strengthening collective deterrence. It states that an armed attack against one would be
treated as an attack against all.

Strategic Significance

The pact could indicate movement towards a more regionally driven West Asian
security architecture, rather than one primarily dependent on external security
guarantees.

What is Strategic Hedging?

Strategic hedging = maintaining relationships and strategic options with multiple
competing powers rather than making an exclusive alignment.

The pact should not automatically be viewed as:

e Anti-American
e Anti-lranian
e Anti-Indian

Saudi Arabia remains dependent on U.S. security ties; Turkiye is a NATO member;
Pakistan also has reasons to avoid confrontation with Washington.

India’s Concerns

e India has major economic and strategic interests in West Asia.

e Saudi Arabia has important relations with India.

e Turkiye's close relationship with Pakistan creates additional sensitivity.

e India needs to seek reassurance from Riyadh while avoiding viewing the pact
solely through an India-Pakistan lens.

UPSC Takeaway

Strategic autonomy in a multipolar world increasingly means hedging, diversifying
partnerships and preserving freedom of action.



5. Hyperpolitics: CJP Protests and Its Aftermath

GS2 — Polity | Democracy | Digital Governance

What is “"Hyperpolitics”?

A political environment characterised by highly visible, digitally amplified mobilisation,
which can generate spectacular dissent but may fail to produce lasting political change
without institutional grounding.

CJP Phenomenon

The movement emerged substantially as a digital phenomenon, with social-media
reach rather than a traditional organisational structure.

Participants included:

e NEET aspirants
e Gig workers
e Unemployed youth

Instagram + YouTube - political communication - mobilisation of young people

Central Limitation

Digital mobilisation # durable institutional capacity.

The farmers’' movement, for example, possessed established farmers' organisations that
provided greater organisational continuity.
Political Transformation

Digital mobilisation - Organisational capacity = Institutional engagement - Policy
change

UPSC Takeaway

Modern democracy is moving from party-centric mobilisation towards networked
digital mobilisation, but durable policy change still requires institutional capacity.



6. Are Regional Parties Losing Relevance in India?

GS2 — Indian Polity | Federalism

Data: Combined Vote Share

Election National Parties Regional Parties

2009 63.59% 31.22%
2014 60.04% 35.85%
2019 68.15% 28.10%
2024 62.72% 33 53%

What does the data indicate?

The evidence does not establish that regional parties are disappearing.

Their combined support remains around one-third of Lok Sabha votes.

Regional parties often perform strongly in Assembly elections.

State-level political identities remain important.

Their challenge increasingly concerns organisational renewal, rather than simple

voter rejection.

UPSC Insight

India has a multi-level party system:

National competition at Centre + strong regional political identities in States



7. India’s Rising Dependence on U.S. LPG

GS3 — Economy | Energy Security

Key Data

e 67% of India's LPG reportedly came from the U.S.

e |Indiais the world's second-largest LPG importer.

e A 2026 long-term deal involved 2.2 million tonnes.

e U.S. LPG imports reached 0.77 million tonnes in June.

e West Asian LPG imports fell nearly 85% between February and June 2026.

Why the Shift?

Strait of Hormuz disruption = reduced Gulf supplies = diversification towards U.S.
LPG

India traditionally imports about 60% of its LPG consumption, with nearly 90% of
those flows passing through the Strait of Hormuz.

Risks

e Supplier concentration

e Commodity-price risk

e Dollar/rupee risk

e Freight costs

e Geopolitical leverage

e Longer shipping time: U.S. 25-35 days vs Gulf 5-10 days

Domestic LPG Position

PSU OMCs have 33.14 crore active domestic LPG customers.

Q1FY27:

Production = 4.3 MMT
Consumption = 6.5 MMT
Way Forward

Domestic production + diversified suppliers + strategic reserves + multiple supply
routes

UPSC Takeaway

Energy security is not replacing one dependency with another; it is preventing any
single supplier or geography from becoming indispensable.



8. The Work That Won Deepak Dhar the Dirac Medal
GS3 — Science & Technology

Why in News?

Theoretical physicist Deepak Dhar received the 2026 ICTP Dirac Medal for
contributions to statistical physics, sharing the honour with Bernard Derrida, Marc
Mézard and Haim Sompolinsky.

Key Contribution: Abelian Sandpile Model

Grains added - pile approaches critical state - small disturbance - possible large
avalanche

This illustrates self-organised criticality — a system can naturally reach a critical state
where a small input can sometimes trigger a disproportionately large event.

What did Dhar contribute?

Dhar mathematically solved the sandpile model, showing that the order in which grains
topple does not affect the eventual final configuration.

This provides a mathematical framework for studying complex systems with apparently
unpredictable behaviour.

Applications

The broader concept has relevance to:

e Earthquakes

e Avalanches

e Traffic jams

e Financial fluctuations

e Other complex systems

Dirac Medal

Established in 1985 by the International Centre for Theoretical Physics in honour of Paul
Dirac.

UPSC Link

Complex systems | Statistical mechanics | Emergent behaviour | Non-linear systems
| Fundamental science



9. The Missing ‘Reuse’ Principle in India’s EV Transition Journey

GS3 — Environment | EVs | Circular Economy

Core Argument

India's EV transition should not simply mean:

Old vehicle - Scrap - New EV

A more sustainable approach is:

Use - Repair = Retrofit » Reuse/Repurpose - Recycle

Suggested Vehicle Hierarchy

1. Safe & efficient vehicle
- Continue using with maintenance.

2. Structurally sound but inefficient/polluting vehicle
-> Retrofit with an electric powertrain.

3. Unsafe/end-of-life vehicle
- Scrappage + recycling.

Why Retrofit?

e Extends useful life.

e Reduces material demand.

e Reduces waste.

e Cuts fossil-fuel dependence.

e Supports the circular economy.

Key Principle

Age alone should not determine scrappage; vehicle condition and remaining utility
should matter.

UPSC Takeaway

A sustainable EV transition is not merely an energy transition; it must also be a
resource-efficiency and circular-economy transition.



QUICK NEWS

1. FCRA Bill = JPC
GS2 — Polity | NGOs | Civil Society

The government indicated that the FCRA Amendment Bill, 2026 would be referred to a
Joint Parliamentary Committee amid opposition from Tamil Nadu and protests in
Mizoram.

Key Concerns

e Treatment of assets of organisations whose FCRA registration is cancelled/not
renewed

e Autonomy of charitable organisations

e Natural justice

e Property rights

e Federalism

UPSC Link: FCRA | NGOs | Civil society | Article 19 | Parliamentary scrutiny

2. Cauvery Water Release

GS2 — Federalism | Inter-State Water Disputes

The Cauvery Water Management Authority endorsed the directive for Karnataka to
release 12,000 cusecs/day for 15 days to Tamil Nadu.

The decision involved:

e Reservoir storage

e Inflows

e Hydrological distress

e Meteorological outlook

UPSC Link: Article 262 | Inter-State River Water Disputes Act, 1956 | CWMA |
Cooperative federalism

3. India-China Border

GS2 — International Relations | Security

The government reiterated that peace and tranquillity along the border are essential
for bilateral relations.

Reported PLA activity concerns the LAC in Arunachal Pradesh, including Pukar La and
Ollo.

UPSC Link: LAC | Border management | Confidence-building | Strategic competition



4. Al Heart-Disease Prediction

GS3 — Science & Technology | Health

A systematic review of 30 studies since 2017 found that Al could improve
cardiovascular-risk prediction but is not yet ready for routine clinical decisions.

Requirements

Independent validation + testing across populations + clinical evidence

UPSC Link: Responsible Al | Algorithmic bias | Clinical validation | Human oversight

5. Vande Mataram Bill Becomes Law
GS2 — Polity | Culture

Presidential assent converted the Prevention of Insults to National Honour
(Amendment) Bill, 2026 into law.

The legislation provides legal protection against intentional disruption/prevention of
singing of Vande Mataram, placing it on the same legal footing as the National Anthem.

UPSC Link: National symbols | President's assent | Parliament | Constitutional patriotism

6. RBl: Human Judgment in Al

GS3 — Economy | Al Governance

RBI Governor cautioned that a major risk of Al in banking is erosion of human judgment
and accountability.

Principle

Al decision » Human oversight = Explain = Intervene - Override when necessary

Banks should retain meaningful human oversight rather than treating an algorithm as the
ultimate decision-maker.

UPSC Link: Human-in-the-loop | Al governance | Financial stability | Accountability



7. Food System & ‘Super’ El Ninho
GS3 — Agriculture | Climate Change | Food Security

Global food systems are better positioned than during earlier severe El Nifio episodes
because of:

Near-record inventories + drought-tolerant seeds + improved forecasting +
precision agriculture + better irrigation

India accounts for about 40% of global rice exports and currently holds substantial rice
stocks.

UPSC Link: El Nifio | Food security | Buffer stocks | Climate-resilient agriculture

8. Ganga Floodplain Construction Rules Relaxed

GS3 — Environment | River Ecology | Disaster Management

The Centre replaced the earlier blanket construction prohibition with a regulated,
approval-based framework.

Three Zones

Active Floodplain
- Floods at least once in 5 years
- Strict construction restrictions

Regulatory Zone
- Moderate flooding every 5-25 years
- Construction subject to clearance

Warning Zone
- Severe flooding every 25-100 years
- Construction subject to approval

Core Debate

Development needs vs flood protection + groundwater recharge + river ecology

9. NASA Invites ISRO for Lunar Outpost

GS3 — Space Technology | International Cooperation

NASA invited ISRO to join its Moon Base programme, building on cooperation under the
Artemis Accords.

The proposed lunar outpost is planned near the Moon's South Pole.

Areas of Cooperation

e NISAR

¢ Human-spaceflight technologies

e Future science missions

e Long-term sustainability of outer-space activities

UPSC Link: Artemis Accords | Lunar South Pole | Space diplomacy | NISAR | Sustainable
space activities



RAPID REVISION — 15 KEY FACTS

Topic

Ladakh glaciers

Glacier thinning

Peak water

Surface area

Tribunals

Mecca Pact

Strategic hedging

Regional parties

U.S.LPG

LPG customers

Deepak Dhar

EV transition

Al banking

Ganga floodplain

Moon Base

Remember

Zanskar slowdown: 2.4 m/year/decade

0.22 - 0.57 m/year

Temporary rise in runoff before long-term decline

Activated charcoal: >1,000 m?/g

Judicial review is part of the Basic Structure

Saudi Arabia + Turkiye + Pakistan

Preserve options rather than exclusive alignment

Around one-third of Lok Sabha vote share

67% of India's LPG reportedly from U.S.

33.14 crore active domestic customers

Abelian sandpile model

Retrofit before scrappage, where feasible

Human oversight must remain

Active [ Regulatory /| Warning zones

NASA invites ISRO; focus on lunar South Pole



