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The Kamchatka Quake

The Kamchatka quake

Witha magnitude of 8.8, the earthquake in Russia's far-eastern corner is one of the strongest on record.
Its epicentre lies on the Circum-Pacific seismic belt, more popularly known as the ‘Ring of Fire’, which is
the most seismically active belt on the planet, accounting for 80% of Earth's largest earthguakes
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Kamchatka Earthquake 2025

O A powerful 8.8 magnitude earthquake struck off
the coast of Russia’s Kamchatka Peninsula,
leading to widespread tsunami warnings across
the Pacific.

O The quake, centered 119 km southeast of
Petropavlovsk-Kamchatsky at a shallow depth
of 19.3 km, was initially reported as 8.0 but later
upgraded.

O It was followed by a strong 6.9 aftershock. This
marks the strongest global quake since Japan’s
devastating 9.0 magnitude earthquake in March
2011 that triggered the Fukushima nuclear
disaster.



Understanding Earthquake Magnitude and Measurement

U The 8.8 magnitude earthquake off Kamchatka is classified as a
great earthquake, a rare event globally.

O According to the US Geological Survey (USGS), earthquakes of this
scale release immense energy — with each whole-number
increase in magnitude corresponding to roughly 31.6 times more
seismic energy.

O Forinstance, the Kamchatka quake released over 30 times more
energy than Myanmar’s 7.7 magnitude quake in March 2024.

O While “magnitude” refers to the measured energy released by an
earthquake, “intensity” describes the perceived shaking at
specific locations.

0 Earthquake movements are recorded using a seismograph, which
tracks the relative motion between the Earth’s surface and a
suspended mass to determine seismic activity.
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Kamchatka: A High-Risk Seismic Zone
L The Kamchatka Peninsula in Russia’s Far East is one of the world’s most earthquake-prone regions.

O This 1,250-km landmass has witnessed several powerful quakes in recent history — including those in
2020, 2006, 1959, 1952, and 1923 — many of which triggered tsunamis.

Frequent Earthquakes Fuelled by Tectonic Plate Movements T"[ le OF FlRE
L Theregion’s high seismic activity is due to the subduction of S
the Pacific Plate beneath the Okhotsk microplate.

Russia Canada
O Subduction is a geological process where a denser tectonic \
plate sho!es beneath a lighter one, causing stress at plate China —— Japan USA
boundaries. Mexico —
L This stress, when released, results in earthquakes. PACIFIC
OCEAN
[ Indi lat hi :
O The Himalayas were formed by the Indian plate pushing Ausiralia Chile =

under the Eurasian plate through subduction, making the
region highly earthquake-prone. New Zealand



Pacific Ocean’s Ring of Fire

O The Kamchatka Peninsula is part of the Pacific Ocean’s Ring of Fire, a horseshoe-shaped belt of intense
seismic and volcanic activity encircling the Pacific Plate.

O Stretching over 40,000 km, this zone marks the boundaries of multiple tectonic plates — including the
Eurasian, North American, Indian, Australian, and others — making it one of the most geologically
active regions on Earth.

O The Ring of Fire spans more than 15 countries, including Russia, Japan, Indonesia, the US, Chile, and the
Philippines, all of which frequently experience earthquakes, volcanic eruptions, and tsunamis due
to constant tectonic movements.

Tectonic Forces Behind the Ring of Fire

O Theintense seismic and volcanic activity in the Ring of Fire is driven by constant tectonic plate
movement.

O Plates frequently slide past, collide, or subduct beneath one another.

0 When rough plate edges get stuck while the rest of the plate continues moving, stress builds up until it
suddenly releases, causing an earthquake — as seen in the recent Kamchatka quake and tsunami.



India Needed Structural Transformation

Needed: New
drivers of growth

Lumuts af trade a5 & pathway to prosperity are
evident. Tobecame a developed country by 2047,
India nesds new economic ideas
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Context

d Recent developments such as China’s
restrictions on rare earth exports and the
withdrawal of Western chipmakers from China
have reignited debates on India’'s economic
direction and overdependence on trade-led
growth.



India’s Development Trajectory Must Diversify Beyond Trade-Led Growth

d India’s current growth model largely relies on exports, especially in services. However,
global trade is withessing a deceleration post-2010s due to rising protectionism,
technological fragmentation, and strategic decoupling.

d Global tensions, e.g., US-China rivalry, expose the fragility of a trade-centric development
model. India’s integration into global value chains (GVCs) may remain constrained due to
geopolitics and structural limitations.

Structural Challenges in India’s Growth Model

O Unlike China and East Asian economies, India has struggled to build a strong industrial
base or create large-scale employment via manufacturing.

O Post-1991 liberalization yielded pockets of prosperity, but core issues like informal
employment, underemployment, and agrarian distress remain persistent.

O India continues to face inefficiencies in governance, public service delivery, and state
capacity, which hampers equitable and sustainable growth.



Socioeconomic Impacts of a Limited Growth Model

A Trade and capital-intensive growth have failed to generate mass employment, leading
to wealth concentration and rising rural-urban divides.

d Education, healthcare, and skill development are not keeping pace with population
needs, limiting upward mobility for large sections of the population.

Reorienting India’s Development Path

Qd Investment in public health, education, and nutrition is critical to build a healthy,
productive workforce capable of supporting long-term growth.

A Greater institutional efficiency, decentralization, and fiscal empowerment of state
governments are necessary to implement grassroots-level reforms.

d India must promote industrial deepening through targeted support to MSMESs, green
energy sectors, and domestic R&D innovation.

d Sustainable and well-planned urbanization can become a driver of job creation and
economic clustering, as seen in global examples.



Police Reforms

India’s police must get out of Dirty Harry'
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Context

A The custodial death of Ajith Kumar in
Tamil Nadu in June 2025 has sparked
renewed calls for police
accountability and anti-torture
legislation in India.
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Systemic Nature of Custodial Violence

Q According to a 2023 Lok Sabha reply, 687 custodial
deaths occurred between 2018-19 and 2022-23, with
states like Gujarat, Maharashtra, and Tamil Nadu
topping the list. Many deaths are misreported as
suicides or accidents, masking the scale of abuse.

d Marginalised Groups as Victims Custodial torture
disproportionately targets daily-wage workers,
Dalits, Adivasis, and migrants, reflecting entrenched
hierarchies of caste and class. Torture thus becomes
not just a policing issue, but a manifestation of
structural injustice.

a With 90% of the police force comprising constables
lacking adequate training, coupled with
institutional apathy and pressure for swift results,
disciplinary action remains minimal and convictions
almost nonexistent.

Uttar Pradesh
2,630

Maharashtra
888

Map 1: Deaths reported
while suspects were in
judicial or police custody
between 2016-17 to
2021-22 (upto 31.03.2022)

.....

Tamil Nadu .
490

k)



Legal and Institutional Deficit

O The Supreme Court in K. Basu v. State of West Bengal (1996) |aid down procedural
safeguards, and in K.S. Puttaswamy (2017) upheld the right to bodily autonomy. Yet,
compliance remains weak.

d The Law Commission’s 273rd Report (2017) recommmended a standalone anti-
torture law. However, no such legislation has been enacted, and India has not ratified
the United Nations Convention Against Torture (UNCAT).

d In 2025, India was ranked as a “high-risk” country in the Global Torture Index,

indicating international concern over persistent custodial abuse and state inaction
on accountability.

Q A mature democracy must ensure that policing upholds constitutional values.

O The use of Sherlock Holmes-like evidence-based methods must replace Dirty Harry—
style brutality rooted in impunity and secrecy.



Restoring Mangroves

Restoring mangroves can turn the
tide on India’s coastal security

In spite of mounting threats to mangroves. India is also the epicentre of a mumber of inspiring efforts to protect and revive mangrove ecosystems:
with the right mix of stewardship, scientific support, and policy attention. they are showing that mangroves can not only survive, but also thrive

Lriva Rangasachan
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stified creeks, mangroves farm

aharier berween land and sea. These
coasal forests are crivical in Indias
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Mangroves matter
Mangrove swamps are forested weclands
characzerised by trees that Gan tokerate
saline water. They serve as nasural
harlers, peotecting coastal communities
froem cyclanes, tdal surges, and erosion.
During nacural disissers lke the 2004
Indbzn Ocean tsunami and recurring
cyclones in the Bay of Bengal, mangroves
have been known to atenuate damage to
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and bave sived thousands of lives.

Their role i Iodiversity conservation
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carbon caprured by marine and coastal
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change by trapping carbon dioxade fram
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The mangroves of Indla cover more
than 4,900 sq. km, including esnaries,
dedtas, and cthe coasts of Wes Bengal,
Odisha, Tamil Nadu, Gajirae, and
Kamataka, among other Stages. Far
coastal comemmanities, espectally
tradiional fishess and haney gatherers,
margraves are intmately linked to
Iveliboods and cultural practices.
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hectares between 2021 and 2024 - and
has been leadng coastal ecosystem
recavery In India. In early 2017, the M5,
Swanunathan Research Foundation in
Chennal, in collabetaeion with local
viligze commiteees and the Taenil Nadu
Farest Department, hegan a progect to
restore 115 hectares of degraded

Tamil Nadu have seen

remarkable progress, Onge
severely degraded by shrimp

hydrology. the State's estuaries
are witnessing a steady comeback

Shoreline Haberats and Tangible Incomes
scheme, which was kunched on Workd
Emironment Day 2023 Under this
scheme, Gujarat has planted mare than
19,000 hectares of mangroves in two
years, surpassing the Cenral
povernment’s planned freeyear tanges of
54,000 hectares.

CONTEXT

O India has withessed notable mangrove
restoration efforts across Tamil Nadu,
Gujarat, and Maharashtra, aimed at
enhancing coastal resilience and
biodiversity amid rising climate and urban

threats.




Mangroves and Coastal Ecosystem Conservation
Ecological Significance

» Mangroves are intertidal forests found in tropical and subtropical tidal areas.
» They serve as natural buffers against cyclones, tsunamis, and tidal surges.

» Act as breeding and nursery habitats for fish, crustaceans, and birds.

» Trap and store significant amounts of blue carbon in biomass and soil.

Climate Resilience Role

» During the 2004 Indian Ocean tsunami and cyclonic events in the Bay of
Bengal, mangroves significantly mitigated damage and saved lives.

» Reduce coastal erosion and salinisation of coastal agricultural lands.

Livelihood and Cultural Relevance
» Integral to the sustenance of traditional fisherfolk and honey gatherers.
» Support ecotourism and small-scale fisheries in coastal belts.



Restoration Efforts Across States

Tamil Nadu Initiatives

O Green Tamil Nadu Mission and other coastal schemes have nearly doubled
mangrove cover from 4,500 to over 9,000 hectares between 2021-2024.

d Restoration in Muthupettai Estuary and Kazhipattur region focused on
community engagement, canal dredging, and removal of invasive species.

O Use of native species like Avicennia marina and Rhizophora.

Maharashtra (Mumbai) Project

d Partnership of Amazon’s Right Now Climate Fund, Hasten Regeneration, and
BMC to revive mangroves at Thane Creek.

dIntroduction of trash booms to prevent plastic inflow.

A Plan to plant 3.75 lakh saplings and support women through employment.

Gujarat's Lead Role

QUnder MISHTI (Mangrove Initiative for Shoreline Habitats & Tangible Incomes),
Gujarat has planted over 19,000 hectares in two years.

A Surpassed Central targets using scientific coastal mapping.

d Accounts for 23.6% of India’s mangrove cover.



NISAR Satellite

ISRO-NASA satellite

placed in orbit, to
map Earth in detail

ISRO’s launch vehicle GSLV-F16 carrying NISAR, the first joint
India-US satellite, lifts off from Sriharikota, Wednesday. /1t

ANONNADUTT
NEW DELHILJULY 30

IN ITS most significant launch
since the Moon-landing
Chandrayaan-3 in 2023, the
Indian  Space  Research
Organisation  (ISRO) on
Wednesday placed NISAR satel-
lite, a first-of-its-kand collabora-
tive project between India and
the US, into its intended orbit.

NISAR. which stands for
NASA-ISRO Synthetic Aperture
Radar, is the most powerful
Earth observation satellite to be
put in space, the result of over
one decade of research and de-
velopment by the space agencies
of India and the US.

The uniqueness of the satel-

lite lies in the fact that it carmes
two Synthetic Aperture Radars
(SARs) of different frequencies
that are designed to work to-
gether to produce some of the
most detailed images of the
Earth ever captured from space.
SARs are imaging equipment
that use the non-visible mi-
crowave radiation to create pic-
tures of the Earth from space.
Never before have two SARs been
mounted on a single satellite.
The NISAR satellite flew on a
GSLV rocket launched from
Sriharikota Wednesday evening.
The satellite was depasited in the
Sun Synchronous Polar Orbit
(SSPO), about 747 km fraom the
Earth, wathin 19 minutes of the
launch. This was the first time
CONTINUEDON PAGE 2

 ISRO-NASA satellite placed in
orbit, to map Earth in detail

that BRO used its powerbul GSLY
rocket to drop a satellite in the
S5P0. Usually, the PSLV rocket is
used to access these orbits, but
MISAR satellite was too heavy to
be handled by PSLV. In fact, at
2,392 kge, MISAR is the heaviest
Earth ohseration satellite ever.
“This is the first mission to
SSP0 using the GSLV. Therefore,
several analysis and studies were
carried out tomake it a grand suc-
cess, including cryogenic upper
stage corrections and a host of
mission simulations. The vehicle
performance today was as ex-
pected and predicted,” ISRO
Chairman V¥ Narayanan said after
thie launch. This was 1SRO's first
successful - launch  since
Marayanan tookover as chairman
in January. Two earlier launches
this year were unsuccesshul.
MISAR is meant to take high-
resalution pictures of the Earth,
which will be useful for a wide
range of research activities, mchud-
ing in climate change, disaster
management, agriculture, forestry
and urban planning. The two
SARs, working in tandem, can
map the terrain in minute detail,
andl, by repeating their observa-
tions in a cyclic fashion, can cap-
ture the changes happening at as
smaall a scale as one centimetre.
Marayanan said the satellite
was injected just 2 km off the
planned orbit. This was a very
small difference and much less
than the margin of error with
which this satellite can perform,
e said.
After the injection into orbit, a
lory event would bethe unfurking

of a 12-metre foldable antenmae.
The unfurling will be a slow
process to ensure that the delicate
systemnis not damaged during the
process. It will start 10 days later
and will happen over the next
eight days.

To further prepare for the sci-
entific observations, the satellites
will complete deployment and
testing of all parts overthe et 90
days and then carry out calibra-
tion and validation over the next
fve maonths.

Science Minister Jitendra
Singh, who witnessed the launch
overvideo in Delhi becauseof the
ongning Parliament session, said
this was another major achieve-
ment of the Indian space estab-
lishment, after the spacetlight by
Shubhanshu Shukla on the
Axiom-4 mission last month.

“This is another collaborative
mission with MASA that comes
quick on the heels ot the 155 mis-
sion with astronaut Shubhanshu
Shubkla. It isone of the biggest ool-
laborations between leading
space agencies. Today, we areina
position tobe equal partnerswith
MASA, which started much before
our space programme,” he said.

NIEAR satellite would map the
entireglobe every 12 days, provid-
ingaseresof detailed images that
can have various applications
ranging from predicting disasters,
helping in rescue efforts after-
wards, developing new models
for earthguakes and volcanic
eruptions, and most importanthy
studying the impacts of climate
change. The mission life of the
satellite is five years.
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