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January 2025 Magazine ( GES Reporter)

Indian  Astronaut Shubhanshu
Shukla and the Axiom-4 Mission
Overview

e Indian astronaut Group Captain
Shubhanshu Shukla will pilot the
Axiom-4 mission to the International
Space Station (ISS).

e He is among the four astronaut-
designates for India's Gaganyaan

mission.

e This mission marks him as the first

Indian astronaut to travel to the ISS.

e The Axiom-4 mission will be
launched from the Kennedy Space

Center in Florida.

e Shukla's participation underscores
India's growing presence in space

exploration.

e The Axiom-4 mission is part of a
series of commercial missions to the
ISS.

e The timeline for the Axiom-4
mission launch has not been specified

in the text

Mission Details Launch Site: Kennedy

Space Center, Florida Significance:

First Indian astronaut to the ISS
Mission Type: Commercial mission to
the ISS Summary Indian astronaut
Shubhanshu Shukla will pilot the
Axiom-4 mission, becoming the first
Indian to go to the ISS, launching from

Kennedy Space Center
e Axiom Mission 4 (Ax-4)

e Mission Overview: Axiom Mission
4 (Ax-4) is a private spaceflight to the
International Space Station, scheduled

to launch no earlier than April 2025.

e Duration: The mission will last

approximately 14 days.

e Spacecraft: The flight will utilize a

SpaceX Crew Dragon spacecraft.

e [Launch Locations: The launch will

take place from either Kennedy Space
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Center’s LC-39A or Cape Canaveral
Space Force Station’s SLC-40 in
Florida.

e Launch Vehicle: A Falcon 9 rocket
will be used to place the Crew Dragon
into low-Earth orbit (LEO).

e (ollaboration: The mission 1is
organized in collaboration with NASA
and is the fourth flight by Axiom

Space.

e ESA Component: The European
Space Agency (ESA) part of the

mission is named Ignis.

Summary: Axiom Mission 4 is a
private spaceflight to the ISS, set for
April 2025, lasting 14 days, using a
SpaceX Crew Dragon and Falcon 9

rocket.
The Hindu

Extreme Rainfall and Climate

Change in India
Key Insights

Extreme Rainfall Increase: India's

southwest coast is witnessing a rise in

join telegram group

extreme rainfall events, with an

increase rate of 0.23 mm per season.

M1 Research Collaboration: Conducted
by researchers from Cochin University
of Science and Technology (CUSAT),
EUMETSAT, and the UK Met Office.

(L Published Study: Findings
published in the International Journal
of Climatology, titled ‘Deciphering the
Relationship Between Moisture Flux
and Monsoon Extreme Rainfall Over

the West Coast of India’.

e § Thermodynamic Influence: The

rise in extreme rainfall is linked to the
thermodynamic component of
moisture  flux, correlating with
warming sea surface temperatures

(SSTs).

SST trend: Since 2014, SSTs in the
southeast Arabian Sea have surpassed
28°C, enhancing conditions for
increased moisture transport and

rainfall
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W& Climate Implications: Highlights
the impact of climate change on
monsoon patterns and extreme weather

events in the region.

Summary A study reveals that extreme
rainfall events on India's southwest
coast are increasing due to rising sea
surface temperatures and moisture flux

dynamics.

Rising Sea Surface Temperatures

v
Increased Moisture Flux

\ 4
Extreme Rainfall Events

!

Impact on Monsoon Patterns

I

Climate Change Implications

The Hindu

Navika Sagar Parikrama-1l1: A
Global Voyage
Mission Overview

join telegram group

@ The Indian Navy is undertaking a

mission named Navika  Sagar
Parikrama-1l1 to circumnavigate the

globe.

4 Lieutenant Commander Dilna K.

and Lieutenant Commander Roopa A.
are the key officers on this voyage
aboard the vessel INSV Tarini.

Journey Highlights ® The team

navigated through Point Nemo, known

as the most remote location on Earth.

& Point Nemo is situated 2,688

kilometers from the nearest landmass
in the South Pacific

DUCIE MOTO
ISLAND NUI

POINT NEMO

MAHER

ISLAND :

4 The

crucial water

Scientific  Contributions

officers  collected
samples at Point Nemo for the

National Institute of Oceanography.
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W& These samples will offer insights

into oceanic conditions, marine
biodiversity, and chemical
composition.

& The research supports global

oceanographic  studies. Summary
Indian Navy officers aboard INSV
Tarini collected water samples while
passing through Point Nemo during
their circumnavigation mission, aiding

oceanographic research

Targeted Approach to Containing
Leprosy in India  Overview
Achieved:
eliminated as a public health problem

in India (WHO criteria).

Elimination Leprosy

Chronic  Infections:  Focus on
Mycobacterium leprae infections. New
Treatment  Regimen:  Three-drug
regimen for Pauci-Bacillary (PB)
cases. The Union Health Ministry is
pursuing a targeted strategy to contain
leprosy in five states and 124 districts
in India, aiming for zero transmission

by 2027.
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Key Elements: States with Highest

Prevalence:  Bihar, Chhattisgarh,
Jharkhand, Maharashtra, Odisha.
National  Strategic Plan  (NSP):

Launched January 30, 2023. Goals:

Achieve zero transmission by 2027

Strategies in  NSP: Awareness:

Promote Zero stigma and
discrimination.  Early  Detection:
Encourage early case detection.
Disease  Prevention:  Prophylaxis
methods. Web Reporting Portal:
Implementation of Nikusth 2.0.
Interventions: Early Case Detection:
Prevent Grade 2 Disabilities. Free
Treatment: Ensure leprosy treatment is

cost-free.

The Hindu

The Tragic Crowd Crush at Maha
Kumbh  Understanding
Crushes What is a Crowd Crush?

Crowd

Crowd crushes are not just dangerous;
they are deadly and terrifying. Imagine
being in a tightly packed crowd, unable
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to move, and feeling the pressure of
bodies around you. It’s a nightmare
scenario that can quickly turn fatal.
The Science Behind Crowd Density
Safe Crowd Density Levels Scientific
studies have shown that crowd density
plays a crucial role in the risk of
injuries and fatalities. At densities of
five people per square meter, the risk
of injury begins to rise. When that
number hits seven or more, the
likelihood of serious injury or death

skyrockets

The Recent Tragedy in India What
Happened at Maha Kumbh?

Preliminary reports suggest that at the
Maha Kumbh, a large crowd formed
behind a barrier, leading to a
dangerous density that resulted in
tragic consequences. This incident
serves as a stark reminder of how
quickly things can go wrong in
crowded spaces. The Science of
Prevention Effective Strategies for
Safety Preventing crowd crushes is not

rocket science. It requires keeping

join telegram group

crowd densities at safe levels, which is
the responsibility of those organizing
the events. Simple measures like
opening more entry and exit points,
staggering arrival times, and ensuring
clear passageways can significantly

reduce risks

The Economic Incentives Behind

Crowds

The Profit Motive Unfortunately,
many event organizers prioritize profit
over safety. They have a vested interest
In. maximizing attendance to boost
ticket and merchandise sales, often at
the expense of crowd safety. This
economic  incentive  creates a
dangerous environment for attendees.
A Call to Action What Needs to

Change?

The tragedy at the Maha Kumbh
should serve as a wake-up call for
governments and event organizers
worldwide. It’s time to implement
sensible regulations that require basic
safety measures at large events. Even

minor adjustments can save lives
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Key Strategies in NDMA Guidelines
The NDMA offers robust strategies
for effective crowd management:
Pre-Event Planning: Detailed
assessments of the venue and
anticipated crowd numbers. Real-Time
Monitoring: Use of technology for
crowd surveillance and
communication. Trained Personnel:
Deployment of trained personnel to
manage crowd dynamics efficiently.
Effective crowd management is not
just about preventing stampedes; it’s

about creating a safe environment

where attendees feel secure.

Constitutional and Legal Provisions
regarding Crowd Management Article
19: Article 19 (1) (b) provides citizens

right to assemble peacefully and
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without arms. However, under Article
19(3) the Government can impose
reasonable restrictions on such right.
Police Act of 1861: Lays down
conditions that may be imposed for
regulating lawful processions and
assemblies to  prevent  public
inconvenience. Disaster Management
Act 2005: Deals with vehicular and
human traffic, and other areas related

to crowd management

A sky full of colour

Soaring high: People take part in the &5th International Hot Air Balloon Festival, 3 nine-day event, at Chateau-d'Ocx in Switzerland on
Wednesday. REUTERS

Mapping

e 45th International Hot Air Balloon
Festival, a nine-day event, at Chateau-

d'Oex in Switzerland.

e Chateau-d'(Ex is a municipality in

the canton of Vaud in Switzerland.
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GSLV-F15 Launch of Navigation
Satellite NVS-02

The 100th Mission: A Milestone for
ISRO On the dawn of January 28,
2025, a momentous event unfolded at
the Satish Dhawan Space Centre in
Sriharikota as the Indian Space
(ISRO)
proudly accomplished its 100th
mission with the launch of the GSLV-

Research Organisation

F15 rocket. This milestone not only
signifies a monumental achievement
for ISRO but also marks a significant
leap in India's journey into the cosmos.
Launch Details: The GSLV-F15 rocket
lifted off at precisely 6:23 am.,
successfully delivering the NVS-02
navigation satellite into its intended
orbit. ISRO Chair's Announcement:
Dr. V. Narayanan, the newly appointed
ISRO Chairman,

exhilaration, stating, "This is a

expressed  his

significant milestone for our space
programme." Historical Context: With
this launch, ISRO has now lifted a
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staggering total of 548 satellites into
orbit, demonstrating its prowess in
space exploration and satellite

technology

Technical Specifications of GSLV-
F15 The GSLV-F15 rocket represents

the zenith of indigenous technological

advancement, showcasing India's
capabilities In developing
sophisticated launch vehicles.

Indigenous Cryogenic Stage: The
rocket is equipped with an indigenous
cryogenic upper stage, a significant
technological leap that enhances
payload capacity and mission
efficiency. Payload Information: The
NVS-02

Navigation with Indian Constellation

satellite, part of the

(NavIC), is designed to provide
accurate Position, Velocity, and
Timing (PVT) services. Launch
Success: The successful deployment of
NVS-02 into its designated orbit
underscores the reliability of GSLV
technology and ISRO’s commitment

to excellence.
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Understanding NavIC and NVS-02
The NVS-02 satellite is not just
another addition to ISRO's fleet; it is a
cornerstone of India's autonomous

navigation capabilities.

NavIC NavIC,

Navigation with Indian Constellation,

Overview: or

iIs India's homegrown regional

that

provides reliable positioning services

navigation satellite  system

over India and the surrounding region.

NVS-02 Features: NVS-02 enhances
NavIC’s capabilities with its advanced
technology, offering two services:
Standard Positioning Service (SPS)
Restricted (RS).

and Service

materials become brittle. Soif
brittie and break, it causes leab
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With a

positioning accuracy of better than 20

Comparative Advantage:
meters, NavIC stands as a robust
alternative to other global navigation

systems like GPS

Future Prospects for Indian Space

Exploration

With the successful launch of NVS-02,
ISRO is now poised to enhance its
capabilities even further, promising
exciting advancements in satellite
navigation and space exploration.
ISRO

plans to launch five second-generation

Next-Generation ~ Satellites:
NavIC satellites, which will augment
the existing constellation and improve
service continuity. Strategic
Implications: The enhanced NavIC
system is expected to play a pivotal
role in various applications, from
military navigation to civilian uses
such as vehicle tracking and disaster
management. Make in India Initiative:
The indigenous atomic clock featured

in NVS-01 exemplifies the strides
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being made in critical technology,

reinforcing the "Make in India" ethos.

The Hindu

M23 Rebel Group
The recent upheaval in Goma, a
vibrant city in eastern Congo, has
drawn international attention as the
M23 rebel group, allegedly backed by
Rwanda, has seized significant control,
This

escalation could potentially destabilize

including the city's airport.

not only Goma but also the broader
region. The situation for civilians is
dire, with reports of chaos and fear
pervading the city. What Happened?
M23 rebels captured Goma amid a
rapid advance. Thousands of civilians
exacerbating  the
The UN has

warned of a potential breakdown of

are  fleeing,

humanitarian crisis.

law and order. The M23 rebels are a
Tutsi-led militant group in eastern
DRC, involved in ongoing conflicts
and accused of human rights abuses

since their emergence in 2012.

11
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DEMOCRATIC REPUBLIC OF THE CONGO

DEMOCRATIC
REPUBLIC
OF THE
CONGO

TANZANIA

ANGOLA ZAMBIA

The Role of Regional Politics

The geopolitical landscape is complex,
with Rwanda's involvement in the
conflict raising serious concerns about
regional stability. Understanding this
dimension is crucial for grasping the

full impact of the Goma crisis.
Rwandan Influence

o Rwanda denies supporting M23
rebels, despite UN reports estimating
4,000 Rwandan troops in Congo. ©
Tensions between Congo and Rwanda
have historical roots, primarily
stemming from the 1994 genocide.
East African Community's Response o
The East African Community is set to
discuss the conflict, with leaders
recognizing the need for a cohesive

regional response to restore stability.
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Calls

International Reactions

for Ceasefire and

As the situation escalates, calls for a
ceasefire are gaining momentum. Key
figures, including Pope Francis, have
urged for an end to hostilities,
emphasizing the need to protect
civilians. Statements from Leaders
Rwandan President Kagame have
indicated the importance of addressing
the root causes of the conflict to

achieve lasting peace.
International Pressure

The United Nations and various

humanitarian ~ organizations  are
advocating for immediate ceasefire
agreements to allow aid to reach those

in need

Future  Predictions and Expert
Opinions This crisis bears echoes of
past conflicts, particularly the M23's
previous occupation of Goma in 2012.
Experts warn that ensuring a rebel

withdrawal may be more challenging

12
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this time, given the group's increased

confidence and regional backing.
Analyst Insights Murithi

Mutiga from the Crisis Group
suggests that Rwanda’s backing has
emboldened M23, complicating the
path to peace. Historical Context The
2012 M23 crisis ended with a brief
withdrawal, but the current situation
presents and

new  challenges

complexities.
Conclusion

The situation in Goma encapsulates a
multifaceted crisis that intertwines
humanitarian, political, and historical
threads. As the region grapples with
these challenges, the hope for peace
rests on sustained international
engagement and a commitment to
addressing the underlying causes of

conflict.

The Hindu
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Inherited retinal diseases (IRDs). &

RNA-Based Precision Therapeutics

e IRDs are genetic conditions that lead

to progressive vision loss, often

resulting in blindness.

e These diseases stem from mutations
in more than 300 genes responsible for
the function of the retina, the light-

sensitive tissue at the back of the eye.

e An estimated 5.5 million people
suffer from IRDs around the world,

with a prevalence rate of one in 3,450.

In 2017, the U.S. Food and Drug
Administration (FDA) made a historic
move by approving the first gene
therapy for blindness caused by

mutations in the RPE65 gene.

e This approval sparked hope for
patients with other genetic causes of

blindness.

e RNA-based precision therapeutics
are emerging as a game-changer for

genetic disorders, including IRDs.

13
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e Unlike DNA or genome-editing
therapies, RNA-based therapies offer a
safer alternative as they make
temporary changes that don’t carry
over to future generations, reducing
the

effects.

risk of unintended long-term

Introduction to RNA-Based
Precision Therapeutics

RNA-based precision therapeutics are
emerging as a transformative force in
the realm of genetic disorders. Unlike
DNA RNA

approaches offer a more nuanced and

traditional therapies,
safer alternative, leading to temporary
risk of
This is

particularly crucial for conditions such

modifications without the
permanent  alterations.
as inherited retinal diseases (IRDs),
where the stakes are profoundly high.
Safety First: RNA therapies reduce the
risk of unintended long-term effects.

Temporary Changes: They do not
carry over to future generations,
making them a less invasive option.

Promise for the Future: As research
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progresses, RNA-based therapies are
becoming increasingly viable for a

range of genetic disorders.

Antisense Oligonucleotides (ASOs)
and Their Applications Antisense
oligonucleotides (ASOs) are at the
forefront of RNA-based therapies.
These small, synthetic strands of RNA
can bind to specific RNA molecules,

effectively blocking the production of

harmful proteins associated with
genetic disorders. Successful
Applications: Spinal Muscular

Atrophy: ASOs have been successfully

used to treat this devastating condition.

Duchenne Muscular Dystrophy: The
potential to ameliorate symptoms has
been demonstrated. ASOs are now

being explored for retinal conditions

like  Stargardt Disease  Leber
Congenital ~ Amaurosis  Retinitis
Pigmentosa

Advancements in  RNA Editing
Techniques A promising realm of
research lies in  RNA editing,

14
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particularly using ADAR enzymes that
modify RNA molecules directly. This
technique allows for the correction of
specific mutations at the RNA level,
offering a revolutionary pathway to
restore protein production in retinal

cells.

RNA

precisely correct mutations without

Mechanism: editing can
altering the underlying DNA. Potential

Impact: This is vital for treating retinal

degenerative diseases caused by
single-point mutations.
Innovative  Strategies:  Suppressor

tRNAs and Small Molecule Therapies
Another cutting-edge strategy involves
the use of suppressor tRNAS to bypass
These

mutations can prematurely halt protein

stop-codon mutations.

synthesis, leading to significant
functional impairments in retinal cells.
Mechanism: Suppressor tRNAs can
enable the production of full-length
proteins, essential for proper retinal
function. Small Molecule Therapies:

For instance, PTC124 (ataluren) is




Download Saurabh Pandey CSE app www.saurabhpandeyupsc.com

being investigated for its efficacy in
treating cystic fibrosis and Duchenne
muscular dystrophy, with recent trials
focusing on rare developmental eye

diseases like aniridia.
FAQs

What are RNA-based precision
therapeutics? RNA-based precision
therapeutics involve therapies that
utilize RNA molecules to treat genetic
disorders without permanent changes

to DNA.

How do RNA therapies differ from

traditional gene-editing methods?

RNA

modifications,

therapies offer temporary

reducing the risks
associated with permanent genetic

alterations.

What conditions can be treated
using ASOs?

ASOs used for

conditions

are  primarily
like

atrophy and Duchenne muscular

spinal  muscular

15
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dystrophy, with ongoing research for

retinal diseases.

What is RNA editing, and how does it
RNA

modifying RNA molecules to correct

work? editing  involves
mutations at the RNA level rather than

altering the DNA.

Can RNA therapies have long-term

effects on patients?

RNA therapies are designed to have
temporary effects, minimizing long-

term risks.

What are the roles of suppressor

tRNAs in treating genetic disorders?

tRNAs

specific mutations that halt protein

Suppressor help  bypass
synthesis, restoring normal protein

production.

How effective is PTC124 in managing

eye diseases?

PTC124 is under investigation for
treating eye diseases, particularly

those caused by stop-codon mutations.
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Are there any risks associated with
RNA-based therapies?

While generally considered safer,
RNA therapies are still subject to
research and need to be evaluated for

potential risks.

What are the current clinical trials

focusing on RNA therapeutics?

Various trials are underway to evaluate
the efficacy of RNA-based therapies

for different genetic disorders.

The Hindu

Overview of Cryodrakon boreas

Cryodrakon  boreas: A juvenile

pterosaur from approximately 76
million years ago, discovered in
Alberta, Canada. It is recognized as

one of the largest flying creatures in
history. Predatory Environment &
Ambush Predator: The juvenile was
likely attacked by a large crocodilian
riverbank,

while drinking at a

16

join telegram group

illustrating the perilous environment of

the Cretaceous Period.

Fossil Evidence [ Fossil Discovery:
A fossilized neck bone with a 4 mm
bite mark was found, indicating a
predation or scavenging event
involving a crocodilian. Size and

Comparison

Adult
Cryodrakon had a wingspan of about

O Size Comparison:

10 meters, whereas the juvenile's

wingspan was around 2 meters, with a

neck bone measuring 8 mm long.

Crocodilian Ecosystem

= Crocodilian Presence: The
ecosystem included various
crocodilians like Leidyosuchus and
Albertochampsa, known for being
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both  predators and

Research Insights

Scavengers.

B\ Research Findings: Led by Caleb
Brown, the study suggests debates on
the pterosaur's feeding strategies,
ranging from scavenging to active
hunting.

Paleontological Analysis Q
Paleontological Analysis: The lack of
healing on the wound implies the
attack occurred at the time of death or
post-mortem, as noted by ecologist
Brian Pickles.

Summary: A juvenile Cryodrakon
boreas was likely ambushed by a
crocodilian while drinking at a
riverbank in Alberta, as evidenced by a
fossilized neck bone with a bite mark.

National Seed Bank in Kenya: A Pillar
of Agricultural Resilience

Overview ¥ National Seed Bank:
Established in 1988 in Kikuyu, Kenya,
it conserves over 50,000 seed varieties
to safeguard agriculture against
climate change.

® Climate Resilience: Traditional
seed varieties stored in the bank are
found to be more resilient to climate
change and outperform hybrid seeds in
marginal areas.
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@ Agricultural Vulnerability: Kenya's
reliance on rain-fed agriculture makes
it susceptible to climate shocks,
contributing to a third of the country's
GDP.

@ Counterfeit Seeds: Farmers have

losses due to

highlighting the

faced significant
counterfeit seeds,

critical need for a reliable seed sector.

8 Seed Sharing Law: A 2012 law

banning seed sharing has limited

farmers' ability

’ National Seed Bank ‘

\ 4
‘ Conservation of Seed Varieties ’

‘ Climate Resilience ‘ ’ Counterfeit Seed Mitigation ’

‘ Improved Agricultural Output ‘ ‘ Enhanced Food Security ‘

Indigenous crops Farmers advocate for
indigenous crops as a solution for food
security, but government crackdowns

on seed sharing hinder these efforts.

i® The

occasionally  distributes

National Seed Bank

traditional
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seeds to farmers at no cost, promoting
resilience in local conditions. Free

Seed Distribution

Summary: The National Seed Bank in
Kenya plays a vital role in preserving
traditional seed varieties that are more
resilient to climate change, amidst
challenges like counterfeit seeds and

restrictive laws on seed sharing.
Key Challenges and Solutions

Counterfeit Seeds: The prevalence of
counterfeit seeds has led to significant
agricultural losses, emphasizing the
need for a robust seed sector.
Restrictive Seed Laws: The 2012 ban
on seed sharing has been contested by
farmers, as it limits their ability to cut
costs and access diverse seed varieties.
Promotion of Indigenous Crops:
Despite government restrictions, there
is a strong push for indigenous crops to
enhance food security. Conclusion The
National Seed Bank is crucial for
Kenya's agricultural sustainability,

offering a buffer against climate
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change and supporting food security

through  the  preservation  and

distribution of traditional seed

varieties.

Junta-led countries Mali, Niger and
Burkina Faso officially left West
Africa's main political and trade group
ECOWAS.

e In recent times, the Economic
Community of West African States
(ECOWAS) has found itself at the
epicenter of political turbulence. The
announcement of withdrawals by three
member nations has sent shockwaves
through the region, raising questions
about the future of this vital economic

and political alliance.

The Withdrawal of Member States The
recent decision by Mali, Burkina Faso,
and Niger to exit ECOWAS is a
seismic shift in the political landscape
of West Africa.
Withdrawal

Reasons for

o Each of these countries has cited

growing dissatisfaction with
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ECOWAS's

regarding sanctions imposed following

policies, particularly

military coups.

o A desire for more autonomy from
regional governance structures has
been a factor.

also significant

Implications for Regional
Cooperation: o This withdrawal raises
the

collaborative efforts

alarms  about future  of
in combating
security threats like terrorism and
organized crime. © The potential
fragmentation of the region can lead to
increased instability and economic

challenges

ALGETRIA
LIBYA

MAURITANIA

suskina
)
e CENTRAL AFRICAN
ECOWAS
Anb P s e
GAson CONGO

Economic Community
of West African States
[T

Sunpended states
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Figure 1.1 Political Landscape of ECOWAS:

Burkina Faso

Member States

\b‘ Niger

[ ECOWAS H Regional Stability
Other Members

Economic Cooperation ‘

The responses from ECOWAS leaders

and member states have varied
significantly: ECOWAS Response:
Leaders have expressed deep concern
over the withdrawals, signaling a
potential crisis within the bloc. Calls
for  diplomatic  dialogues  and
reinstating cooperation have been
emphasized. International
Global

including the European Union and the

Perspectives: powers,
United States, have condemned the
exits, stressing the need for stable
governance in West Africa. Observers
note that this could deter foreign
investment  and  aid, further
complicating the region's economic

recovery

Future of ECOWAS The future of
ECOWAS hangs in a delicate balance
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with several potential scenarios:
Regaining Stability: Strategies to re-
engage the withdrawing nations and
address their grievances must be
prioritized. There is a need for reforms
that consider the unique political
climates of member states. Impact on
Regional Stability: Failure to resolve
these tensions could lead to a
fragmented West Africa, with far-
reaching consequences for security
and trade. Collaborative efforts against
terrorism and other threats may
weaken,

exacerbating existing

vulnerabilities.
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Niagara Falls

CANADA 1

NAGARA FALLSY  New York Lake Ontario
Mich. ,! ¢

Pennsylvania

Ohio
UNITED STATES

/3
Niagara Falls, Ont. . Niagara Falls, N.Y.
NIAGARA FALLS"~
/ New York
Ontario
N

o Buffalo

oP <5
c,\’,‘“g st w©
X /\')Q\'«’

Lake Erie

© Encyclopadia Britannica, Inc

Niagara Falls: A Natural Wonder

Overview

A& Niagara Falls is a spectacular group
of three waterfalls located on the
border between Canada and the United
States.

'] The waterfalls are named Horseshoe
Falls, American Falls, and Bridal Veil
Falls.

@® Recognized as one of the most

famous natural attractions globally, it

draws millions of visitors each year.

Features & The falls stand
approximately 57 meters (188 feet)

high with a combined flow rate of
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about 168,000 cubic meters per

minute.

& Known for its stunning rainbows

and mist, the area offers picturesque

Views.

&5 Managed by the Niagara Parks

Commission on the Canadian side and
the National Park Service on the

American side.
The Hindu

The BrahMos missile

The BrahMos missile stands as a
testament to the ingenuity of Indo-
Russian collaboration in defense
technology. This supersonic cruise
missile, lauded for its remarkable
speed and precision, has garnered
attention on the global stage. With
recent developments, particularly
the BrahMos

missile is not just a weapon; it's a

involving Indonesia,

strategic asset reshaping military

dynamics.
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Recent Developments in BrahMos
Deals Recent months have witnessed a

flurry of activity surrounding the

BrahMos missile, particularly
concerning Indonesia's acquisition
efforts. Indonesia’'s  Acquisition

Negotiations: Reports indicate that
Indonesia is in talks to finalize a
significant deal involving the BrahMos
missile, estimated at $450 million.
This comes as Indonesia seeks to
enhance its defense capabilities amid
tensions. Financial
The deal,

%3,800 crores, marks a pivotal moment

regional

Implications: valued at
for India-Indonesia defense relations.
It reflects a growing recognition of the
BrahMos

advantages in

missile's strategic

maritime security,
especially in the South China Sea.
The

collaborative efforts between India and

Strategic Partnerships:
Indonesia not only strengthen bilateral
ties but also pave the way for enhanced
Indo-

security cooperation in the

Pacific region.
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Technical Capabilities of BranMos
The BrahMos missile boasts an array

of technical features that set it apart in
the realm of missile technology: Speed
and Range: Capable of reaching
speeds of up to Mach 3, the BrahMos
missile can strike targets at a distance
of 400 km. This remarkable speed
allows it to evade enemy defenses
effectively. Versatility: The BrahMos
missile can be launched from various
platforms, including land, sea, and air,
making it an adaptable solution for
diverse military operations. Innovative
Design: With a unique combination of
the

BrahMos missile integrates advanced

sonic and supersonic speeds,

technology ensuring high accuracy and

low radar visibility.

Impact on Global Defense Landscape
The emergence of the BrahMos
missile has significant implications for
the global defense landscape: Military
Strategies: The introduction of the
BrahMos has compelled nations to
reevaluate their military strategies,

particularly in the Indo-Pacific region.
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Its capabilities can shift the balance of

power, prompting responses from
neighboring countries. Reactions from
Other Nations: Countries within the
region are closely monitoring the
the

some

developments
BrahMos

considering similar acquisitions to

surrounding
missile,  with
defense mechanisms.
AS
the BrahMos

missile is poised for advancements,

bolster their

Future  Prospects: defense

technology evolves,

including potential upgrades that could
enhance its capabilities and broaden its

operational scope.
FAQs on BrahMos Missile
What is the BrahMos missile?

The BrahMos missile is a supersonic
cruise missile developed through a
collaboration between India and
Russia. It is designed for precision

strikes against land and sea targets.

How fast can the BrahMos missile
travel? The BrahMos missile can

reach speeds of up to Mach 3, making
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it one of the fastest cruise missiles in
the world. What countries are currently
using the BrahMos missile? Currently,
India and Russia are the primary users
of the BrahMos with

Indonesia poised to join the list

missile,

following recent acquisition
discussions. What are the key features
of the BrahMos missile? Key features
include its  supersonic  speed,
versatility in launch platforms, and

advanced guidance systems.

How much does the BrahMos

missile cost?

The cost can vary; recent deals
involving Indonesia are estimated at
around $450 million for substantial
quantities. What is the range of the
BrahMos missile? The operational
range of the BrahMos missile is
approximately 400 km, allowing it to
strike targets effectively from a

distance.

How does BrahMos compare to

other missiles globally?
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The BrahMos missile is distinguished
by its supersonic speed and advanced
technology, providing an edge over

many subsonic counterparts.

What are the recent deals involving

the BrahMos missile?

Recently, Indonesia has been in
negotiations to acquire the BrahMos

missile, reflecting growing defense

ties.

Why is the BrahMos missile
significant in defense?

Its rapid speed, precision, and

versatility make it a crucial asset for
countries looking to enhance their
military capabilities. What future
developments are expected for the
BrahMos

enhancements may include increased

missile? Future
range, improved guidance systems,
and compatibility with advanced

platforms.

Understanding Guillain-Barré
Syndrome: Guillain-Barré Syndrome

(GBS) is a rare neurological disorder
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where the body's immune system
mistakenly attacks the peripheral
nerves, leading to muscle weakness
and, in severe cases, paralysis. The
recent surge of cases in Pune has
garnered significant attention due to

the impact on public health.
What is GBS?

An autoimmune disorder affecting the
nervous system. Common symptoms
include weakness, numbness, and
tingling in the extremities. Recent
outbreak reports from Pune indicate a
sharp increase in GBS cases, with over
110 confirmed instances. The first
reported death linked to GBS has
raised health

concerns among

authorities.

Treatment and Management: While
there is no specific cure for GBS,
several treatments can help manage
symptoms and expedite recovery.
Treatments: Intravenous
(IVIG)

Plasma exchange (plasmapheresis) to

Common

immunoglobulin therapy.

filter harmful antibodies. Supportive
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care, including physical therapy.
Long-term Outlook: Most patients
recover, but some may experience
lingering effects, including fatigue and

weakness.
The Teesta Dam project

The

conceived to harness the immense

Teesta Dam project was
potential of the Teesta River. Initiated
in the early 2000s, the construction
faced numerous hurdles, including

geological challenges and local
opposition. Over the years, it has
evolved into a crucial part of India's

renewable energy strategy.

Engineering Marvel The Teesta Dam

boasts impressive technical

specifications: Hydroelectric
Capacity: Generates approximately
510 MW of power. Design Features:
advanced

Incorporates spillway

systems to manage floodwaters

effectively. Construction Materials:
Utilizes high-grade concrete and steel
reinforcement to ensure durability.
This not

engineering feat only
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contributes to energy production but
also serves as a vital flood control

mechanism for the region,
Environmental Impact

While  the

significantly  bolstered

Teesta Dam has
renewable
energy generation, its environmental
consequences cannot be overlooked.
Fauna: The

led to

dam's
habitat

Flora and

construction  has
displacement for numerous species.
Ecosystem Disruption: Alterations in
the river's flow have affected aquatic
life,

environmentalists.

raising  concerns  among

Local Climate:
Changes in water temperature and
quality could impact agriculture and
drinking water supplies for nearby

communities.
Socio-Political Implications

The Teesta Dam has stirred tensions
not only within local communities but
also between India and its neighbors.
Local Communities: Many residents

have expressed concerns over forced
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relocations and loss of livelihoods.
Water Rights: Disputes have arisen
regarding water allocation, especially
with Bangladesh, which relies on the
Teesta River for its water supply.
These socio-political dimensions make
the Teesta Dam a complex topic that
human and

intertwines rights

environmental justice. Conclusion
engineering The Teesta Dam remains a
pivotal component of India's energy
both

promise and peril. As discussions

infrastructure,  embodying
about its future unfold, balancing
energy needs with environmental
stewardship and community rights will

be essential.

Impact of Coal Mining on Vegetation

in Jharsuguda

Overview of Coal Mining in
Jharsuguda Historical Background: jg&
Bengal Nagpur Railway established

coal mining in 1909.
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/\ Jharsuguda produces over 15

million tonnes of coal annually. Coal's
Role:

5 75% of India's electricity is generated

from coal.

M Critical for iron, steel, cement, and

fertilizer industries.

## Environmental Impact of Open-

Cast Mining:

® Cost-effective but leads to more

pollution.

& Dust from mining affects air quality

and plant life.

Dust Pollution:

Dust clogs stomata on leaves,

affecting photosynthesis.

< Impacts vegetation health and

carbon dioxide absorption.

Satellite Data Usage: £ Satellites
(Landsat & Sentinel) used to monitor

dust effects. Ml Study from the
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University of Southampton and NIT

Rourkela.

Effect on Carbon Absorption: B® Dust

reduces carbon absorption by 2-3

grams per square meter.

# Implications for global warming
and ecosystem balance. ## Mitigation
Measures Monitoring Strategies: Q
Use of remote sensing to identify dust
pollution hotspots. @ Suggestions for
water sprays and dust Dbarriers.
Importance of Action: &% Need for
measures  to

stringent protect

vegetation and ecosystems.

Conclusion Long-term Damage: @&
Clogged stomata lead to stunted
growth and plant death. A Ongoing
monitoring and action are crucial for

sustainable development

WASP-127b: A Study of Extreme
Winds and Atmospheric Conditions 4
Jet Stream Speed Jet Stream Speed:
Earth's upper atmosphere jet streams
reach 442  km/h.

speeds over
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Comparison: Not the fastest in the
solar system. <2 Neptune's Winds
Neptune's Winds: High-altitude winds
2,000 km/h.

Comparison: Slower than those on
WASP-127b. ¥ WASP-127b's Winds

Record Winds:
reaching approximately 33,000 km/h.

can reach about

Detected winds

Significance: Fastest known jet-stream
winds on any planet. WASP-127 b is a
gas giant exoplanet that orbits a G-type
star. Its mass is 0.1647 Jupiter, it takes
4.2 days to complete one orbit of its
star, and is 0.0484 AU from its star. Its

discovery was announced in 2016.

Exoplanet  Characteristics

Type:
WASP-127b is a hot Jupiter. Size:
About 30% larger in diameter than
Jupiter. Density: Only 16% of Jupiter's
mass, making it one of the least dense

planets observed.

() Extreme Temperatures
Temperature: The
averages around 2,060°F (1,400 K).

Radiation: One side perpetually faces

Atmosphere

its star, leading to intense stellar
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radiation. Atmospheric Composition
Primary Elements: Composed mainly
of hydrogen and helium. Traces
Detected:

Carbon monoxide and

water.
Wind dynamics

Driving Forces: Intense winds driven
by irradiation from its host star.
Influences: Other factors also affect
wind

patterns in exoplanet

atmospheres.

WASP-127b features the fastest winds

of any known planet, extreme
temperatures, and unique atmospheric
characteristics, making it a significant

subject of study in exoplanet research.
The Hindu

Quinoa: A Nutritious Superfood

Overview

< Quinoa is a highly nutritious grain

known for its edible seeds.

@ Predominantly cultivated in South
America, especially in Bolivia, Peru,

and Ecuador.




Download Saurabh Pandey CSE app www.saurabhpandeyupsc.com

™ Renowned for its high protein

content, making it a popular

superfood.

Thrives in high altitudes and can

endure harsh weather conditions.

<& Increasingly popular due to the

demand for gluten-free and health-

conscious food options.

M The global market for quinoa has

seen significant growth over the past

decade.

™\ Emphasis on sustainable farming
practices to protect the environment.
Summary: Quinoa farming is an

expanding  agricultural  practice
focused on producing a nutritious,
high-protein grain primarily in South

America.
The Hindu

K.M. Cherian: A Pioneer in Cardiac
Surgery

Legacy of K.M. Cherian

@ K.M. Cherian was a renowned

cardiac surgeon in India.
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) He performed India's first coronary
bypass surgery.

1 A prominent figure in the field of
cardiac surgery, his contributions

significantly impacted cardiac
healthcare in India.

Final Days

K.M. Cherian passed away on a
Saturday.

® His death occurred in Bengaluru.

== He was 82 years old at the time of

his death.

Impact and Recognition
'Y His work in cardiac surgery has left

a lasting legacy in the medical field.

The Emergence of Chronic
Pulmonary Aspergillosis
What is Chronic Pulmonary

Aspergillosis?

This chronic lung disease is caused by
the fungus Aspergillus fumigatus,
primarily affecting individuals with
weakened immune systems. It often
occurs in pre-existing lung cavities,
making it a significant concern for

those who have battled TB.
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The Link Between TB and CPA
The connection between TB and CPA
iIs  particularly alarming. CPA
frequently manifests

in patients who have either active TB
or have recently completed treatment.
The symptoms can mimic those of TB,
making it challenging to diagnose

without proper testing.

Recommendations for Healthcare
Providers

To combat this issue, the researchers
suggest training healthcare providers
to recognize CPA symptoms and
educate tea workers about respiratory
health, nutrition, and hygiene.

This proactive approach could make a
difference in managing respiratory

diseases in the region.

Conclusion
In conclusion, the emergence of
chronic  pulmonary  aspergillosis

among Assam's tea plantation workers
is a pressing public health concern.
With TB already posing a significant
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the added
the

risk of CPA

need

threat,
underscores for
comprehensive healthcare strategies.
By focusing on early diagnosis and
education, we can help mitigate the
impact of these diseases on vulnerable

populations.

The Hindu

India’s Space Program: A Leap into
2025
Introduction to India’s Space
Ambitions

As we step into 2025, India’s space
program is gearing up for an exciting
phase. After laying down a robust
vision in 2024, the Indian Space
Research Organisation (ISRO) is now
ready to shift gears and operate in
mission mode. With the PSLV-C60
the

groundwork for ambitious projects like

mission already in progress,
Chandrayaan-4 and the Bharatiya
Antariksh  Station
established.

Is being firmly
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The PSLV-C60 Mission: A New

Dawn  Launch  Details and
Objectives

On December 30, 2024, the PSLV-
C60 mission took off from the Satish
Dhawan Space Center (SDSC) in
Sriharikota. This mission was not just
another launch; it was a significant
step towards realizing India’s
aspirations in space exploration. The
PSLV-C60 successfully deployed the
Space Docking Experiment (SpaDeX)
satellites into a 475-km circular orbit,

setting the stage for future endeavors.

The Role of SpaceX

Exploration

in Space

The SpaceX mission is pivotal as it
aims to test the capabilities of satellite

docking in space. This is crucial for

future missions, especially those
involving human spaceflight. The
ISRO chairman, S. Somanath,

announced that the first docking
attempt was scheduled for January 7,
2025, allowing the satellites to power

up their solar cells.
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The Road to Human Spaceflight
Upcoming Test Flights and Their
Significance

With  the  PSLV-C60

underway, India is inching closer to

mission

human spaceflight. The forthcoming
test flights are expected to provide
valuable data and experience, paving

the way for future manned missions.

The New Launch Pad at Sriharikota
To support these ambitious plans, a
third launch pad has been approved for
construction at Sriharikota. This new
facility will not only serve as a backup
for the existing launch pads but will
also support human spaceflight
operations and the Next-Generation
Launch Vehicle (NGLV).

The SpaDeX Mission: A
Collaborative Effort

Key Players in the SpaDeX Mission
® The SpaDeX mission is a testament
to collaboration in the space sector.
Indian private company Kepler
Aerospace played a crucial role by

providing ground station support,
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enabling simultaneous command of
the SpaDeX satellites.

e Additionally, Swiss company s2a
systems contributed by sharing real-
time data on satellite distances.

The Docking Process: Challenges
and Successes

The docking process was not without
its challenges. Initially, the satellites
by
distances, but as they moved closer,

were  separated significant
ISRO faced unexpected drift issues.
However, after several adjustments,
the satellites successfully docked on
January 16, 2025, marking a historic

achievement for ISRO.

POEMA4: The Orbital Testbed

Innovative Payloads and
Experiments

Following the SpaDeX mission, the
PSLV’s fourth stage transitioned to the
PSLV Orbital Experimental Module
(POEM4).  This

carrying 24 payloads,

phase involved

including
innovative experiments from ISRO
industries.  Notable

and private
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experiments included the germination
of cowpea seeds in orbit and testing of

robotic manipulators.

Leadership Changes at ISRO

As the SpaDeX and POEM4 missions
progressed, ISRO saw a change in
leadership. V.Narayanan took over as
chairman on January 14, 2025,
bringing fresh perspectives to the
organization.

The Docking Process: Challenges
and Successes

The docking process was not without
its challenges. Initially, the satellites
by
distances, but as they moved closer,

were  separated significant
ISRO faced unexpected drift issues.
However, after several adjustments,
the satellites successfully docked on
January 16, 2025, marking a historic

achievement for ISRO.

POEMA4: The Orbital Testbed

Innovative Payloads and

Experiments
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Following the SpaDeX mission, the
PSLV’s fourth stage transitioned to the
PSLV Orbital Experimental Module
(POEM4).  This
carrying 24 payloads,

phase involved
including
innovative experiments from ISRO
and private industries. Notable
experiments included the germination
of cowpea seeds in orbit and testing of

robotic manipulators.

Leadership Changes at ISRO

As the SpaDeX and POEM4 missions
progressed, ISRO saw a change in
leadership. V. Narayanan took over as
on January 14, 2025,

bringing fresh perspectives to the

chairman

organization.

The Transporter 12 Mission: A
Milestone for Indian Companies
Pixxel Space and the Firefly
Satellites

On January 15, 2025, three Indian
companies launched their payloads
aboard SpaceX’s Transporter 12
mission. Pixxel Space made headlines

with its Firefly hyperspectral satellites,
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marking the first private Indian
satellite constellation.

Digantara’s Space Camera for
Object Tracking

Digantara also contributed with its
Space Camera, designed for tracking
objects in low-earth orbit, enhancing
India’s capabilities in space situational

awareness.

XDLINX Labs and the Elevation 1
Satellite

XDLINX Labs launched its Elevation
1 satellite,
established

which  successfully

communication  links,
showcasing the growing prowess of

Indian private space companies.

Future Prospects: Third Launch

Pad and Engine Tests

The Indian government has approved
the construction of a third launch pad
at SDSC, expected to be completed by
2029. Additionally, ISRO successfully
Vikas restart

tested its engine’s
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capability, a crucial step for future

missions.

Conclusion: India’s Space Odyssey
Continues

As we look ahead, India’s space
program is poised for remarkable
With

innovative collaborations,

advancements. successful
missions,
and a clear vision, the future of Indian
space exploration looks brighter than

ever.

The Hindu

The

Dinosaurs

Fascinating  Origins  of
Introduction to Dinosaurs

Dinosaurs have long captured our
imagination, dominating the earth’s
land ecosystems for millions of years.
From the towering plant-eating giants
like Argentinosaurus to the ferocious
meat-eating brutes like Tyrannosaurus,
and even the bizarre Therizinosaurus

with its Wolverine-like claws, these
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creatures were as diverse as they were
fascinating.

But have you ever wondered where
they all began?

The origin of dinosaurs remains a bit
of a puzzle, and researchers are piecing
clues to their

together uncover

birthplace.

The Diversity of Dinosaurs: Plant-
Eating Giants

Imagine a creature so massive that it
could reach the treetops with ease.
That’s Argentinosaurus for you! These
gentle giants roamed the earth,
munching on vegetation and shaping
the ecosystems around them.
Meat-Eating Brutes

On the flip side, we have the terrifying
Tyrannosaurus. With its powerful jaws
and sharp teeth,

this predator ruled the land, striking

fear into the hearts of other dinosaurs.

The Weirdos
And then there’s Therizinosaurus, a

dinosaur that looks like it walked
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straight out of a sci-fi movie. With its
long claws, it’s a reminder that not all
dinosaurs fit the mold we expect.

The Puzzle of Dinosaur Origins

The Birthplace of Dinosaurs

So,

creatures first appear?

where did these incredible
Recent research suggests a surprising
location for their origins based on the
oldest-known dinosaur fossils and the
evolutionary

relationships among

these early forms.

The Role of Fossils

Fossils are like time capsules, giving
us a glimpse into the past. The earliest-
known dinosaur fossils date back to
around 230 million years ago,
including species like Eoraptor and
Herrerasaurus from Argentina. These
fossils reveal that dinosaurs had
already undergone millions of years of
evolution by the time they first

appeared in the fossil record.

The Geography of the Triassic

Period
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During the Triassic Period, all the
continents were part of a giant
supercontinent  called Pangaea.
Dinosaurs emerged in the southern
portion of this landmass, known as
Gondwana. This area, which today
includes parts of northern South
America and northern Africa, was

likely the cradle of dinosaur evolution.

Gondwana: The Supercontinent
The Equatorial Regions

Researchers propose that dinosaurs
likely originated in the low-latitude
regions of Gondwana near the equator.
This region was characterized by
extreme heat with
habitats

and dryness,
ranging from deserts to

savannah-like areas.

The Earliest Known Dinosaurs
Key Fossils and Their Locations
The earliest-known dinosaur fossils,
such as Saturnalia from southern
Brazil and  Mbiresaurus  from
Zimbabwe, provide crucial insights

into the evolution of these magnificent
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creatures. While they share certain
traits that define them as dinosaurs,
they also exhibit enough differences to

suggest a long evolutionary history.

The

Dinosaurs Climate and Habitat

Environment of Early
The environment where dinosaurs first
emerged was not what we might
expect. It was likely a harsh landscape,
with seasonal wildfires and varying
habitats. Previously, it was believed
that dinosaurs could not thrive in such
but research

conditions, new

challenges this notion.

Challenges in Discovering Fossils
The Sahara and Amazon

Finding fossils from this time and
region is no easy task. The Sahara
Desert and the Amazon rainforest
present significant challenges for
paleontologists. The conditions in
these areas are not ideal for preserving
and difficulties

remains, logistical

make exploration tough.
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Conclusion

The origins of dinosaurs are a
captivating story of evolution and
adaptation. As researchers continue to
explore the fossil record and the
geography of ancient Earth, we inch
closer to understanding where these
magnificent creatures first roamed.
The next time you think of dinosaurs
remember that their story is still being
written, and who knows what
discoveries await us!
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Obesity Classification and

Challenges in India

New Classification System

MM Two Stages of Obesity:

Innocuous Obesity: Increased body fat
without dysfunction.

Obesity with Consequences: Impact on
physical ~ functions and related
diseases.

Focus on Abdominal Fat
® Adverse Effects: Emphasizes the

negative impact of abdominal fat
distribution.
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Target Population: Particularly affects
Asian Indian populations.
Revised Definitions for Asian
Indians

1 2009 Definitions: Specific obesity

definitions for Asian Indians.

Higher Body Fat Percentages:
Recognizes their unique body
composition.

Lower BMI Thresholds for Diabetes:
Adjusted to reflect health risks.

Lower BMI Thresholds

B2 New Guidelines:

Overweight: >23-24.9 kg/m?2.

Obesity: >25 kg/m?.

Comparison: Western standards are
>25 kg/m? for overweight and >30
kg/m?2 for obesity.

Ideal Waistline Measurements

& Recommended Waistlines:

Men: >90 cm.

Women: >80 cm.

Comparison: Lower than Western
standards of 102 cm for men and 88 cm
for women.

Rising Obesity Rates
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W& Increase from 2005 to 2020:

Women: From 12.6% to 24%.
Men: From 9.3% to 22.9%.

Limitations of BMI
A\ BMI as a Measure: Not reliable for
diagnosing obesity.

Potential Misdiagnosis: Can lead to
negative health consequences.

The

system in

Summary: revised obesity

classification India
addresses the unique challenges faced
by Asian Indians, with lower BMI
thresholds and rising obesity rates,
emphasizing the need for early
intervention through diet and exercise.

The Hindu

Hulissat A Natural

Wonder

Icefjord:

Overview

A& llulissat Icefjord is located in
Greenland and is celebrated for its
breathtaking natural beauty.

% Recognized as a UNESCO World

Heritage Site for its distinctive glacial

landscape.
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[ Home to the Sermeq Kujalleq
glacier, one of the most active glaciers
globally.

R Supports a variety of wildlife,
including seals and numerous bird
species.

< A favored destination for tourists,
offering ice fjord tours and hiking
opportunities.

@ Plays a crucial role in climate
change studies due to its rapid ice
melting.

@& Offers stunning views, drawing

photographers, and nature enthusiasts.

Significance

Tourism: Attracts visitors for its
unique landscapes and adventure
activities.

Wildlife: Provides habitat for diverse
species, contributing to ecological
studies.

Climate Research: Serves as a key site
for understanding glacial dynamics

and climate change impacts.
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Chimpanzee  Urination  Study:
Insights and Findings

N A new study identifies a
phenomenon  called  ‘contagious

urinations’ among chimpanzees.

M1 The research was conducted on 20
captive chimpanzees at the Kumamoto
Sanctuary in Japan.

1 Over 600 hours of observation
documented 1,328 urination events

among the chimpanzees.
Q Analysis revealed that urination

events were significantly

synchronized, indicating non-random

behavior.
& The likelihood of contagious
urination increased with physical

proximity to the initial urinator.

RS Chimpanzees  with  lower
dominance ranks were more likely to
urinate when others did,

suggesting that social hierarchy
influences this behavior.

1 The study highlights the social
dynamics and behavioral patterns in

chimpanzee communities.
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Summary: A study on chimpanzees

reveals that urination behavior can be

contagious, influenced by social
hierarchy and proximity.
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Climate Impact on West

Greenland's Lakes

Record Heat and Precipitation

§ Unprecedented Conditions: Fall
2022 saw record-breaking heat and
rainfall in the West Greenland.

Lakes Turned Brown

&5 Color Change: Around 7,500 lakes
in the area turned brown due to
environmental stress.

Carbon Emission

@® Greenhouse Gas Contribution: The
lakes began emitting carbon, adding to
greenhouse gas levels.

Decreased Water Quality

@® Quality Decline: The water quality
of these lakes significantly worsened
due to extreme climate events.

Ecological Change

38

join telegram group

4 Critical Tipping Point; Researchers
observed that the extreme conditions
pushed Arctic lakes past a critical
ecological threshold.

Rapid Transformation

) Accelerated Changes: By July 2023,
the lakes experienced rapid changes in
their and

physical, chemical,

biological properties, a process
typically spanning centuries.

Study Findings

Ml Research Insights: A new study
highlights the

change on Arctic ecosystems.

impact of climate

Summary: Extreme climate events in
the fall of 2022 led to significant
West
their

ecological  changes in

Greenland's lakes, affecting
color, carbon emissions, and water

guality within a few months.

A critical ecological threshold is a

point at which an ecosystem
experiences a sudden
change in its quality, structure, or

function. This change can be caused by
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external factors, such as natural
processes or human activities.
Explanation

e Threshold crossing: When an
ecosystem crosses a critical ecological
threshold, it

may not be able to return to its
previous state.

e Ecosystem health: Crossing a
threshold can lead to rapid changes in
the health of an ecosystem.

e Nonlinearity: Ecological thresholds
are nonlinear, meaning that small
changes can cause large responses in
the ecosystem.

e Thresholds and resilience:
Thresholds can reinforce or degrade
the resilience of a stable state.
Thresholds and economic
consequences: Crossing a threshold
can have  serious  economic
consequences.

The Hindu
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Strongyloides stercoralis Infection
and Research

@ Over 600 million people globally
are affected by  Strongyloides
stercoralis.

1 These infections are mainly located
in tropical and subtropical regions.

¢® Some strains of the threadworm are
showing resistance to ivermectin, the
main treatment.

1 Researchers discovered that
nematodes have varied reactions to
carbon dioxide during different life
cycle stages.

4 Understanding the carbon dioxide-
sensing pathway could lead to new
methods for prevention or treatment.
@ Targeting the carbon dioxide
response might effectively combat
infections.

& Continuous research is essential to
tackle the increasing resistance to
current treatments.,

Summary: Over 600 million people are
infected with Strongyloides

stercoralis, with some strains showing
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resistance to ivermectin; research on
their carbon dioxide response may lead

to new treatment strategies.
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Kaleshwaram Barrage

What is the purpose of the

Kaleshwaram Barrage?

The

designed to divert water from the

Kaleshwaram  Barrage is

Godavari River for irrigation and

power generation in Telangana.

What issues have arisen with the

Medigadda barrage?

The Medigadda barrage has sustained
damage that has led to concerns over
and

its structural integrity

functionality.

What is the role of the PC Ghose

Commission?

The PC Ghose Commission is
investigating various aspects of the
Kaleshwaram project, focusing on
and

contractor performance
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compliance with engineering

standards.

How does the Kaleshwaram project

impact local agriculture?

The project aims to enhance irrigation
capabilities, which can significantly
boost agricultural productivity in the

region.

What are the future plans for the

Kaleshwaram Barrage?

Plans include addressing structural

Issues, implementing repairs, and

ensuring effective water management

Introduction to Cryptography
Cryptography, derived from the Greek
term meaning "hidden writing," is the
art of encoding and decoding messages
to protect sensitive information. | The
Role of Cryptography in Securing
Digital Communications
Cryptography IS pivotal in
safeguarding sensitive information
across various digital platforms. Its
applications are vast, particularly in:
Internet

Banking: Protecting
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transactions from unauthorized access.
E-commerce: Ensuring customer data
Is secure during online purchases.
Secure

Messaging Systems:

Preventing interception of private
communications. The consequences of
cryptographic  failures can  be
catastrophic, leading to financial loss

and reputational damage
The Hindu

Advancements in Cryptography

Research in India

India is emerging as a significant
player in the field of cryptography
research. With institutions like the
Indian Institute of Science and Raman
Research Institute leading the charge,

several key advancements include:

e Development of quantum-resistant
algorithms to counter the threats posed

by quantum computing.

e Research into homomorphic
encryption, allowing computations on

encrypted data without decryption.
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e Collaborative projects focused on

enhancing the security of data

transmission across various platforms

Quantum Computing and Its
Impact on Cryptography
As quantum computing rapidly

advances, it poses a significant threat

to traditional cryptographic methods.

The implications of quantum
computing on cryptography are
profound: Breaking Current

Encryption: Quantum computers can
solve problems that are currently
intractable for classical computers,

potentially rendering existing
encryption methods obsolete. Need for
Quantum-Resistant Algorithms: The
development of cryptographic systems
that can withstand quantum attacks is

Imperative for future security

The
Cryptography in India The future of

Conclusion: Future of
cryptography in India is bright, with

ongoing research and innovation
paving the way for more secure digital

communications. As the landscape
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continues to evolve, the need for robust
cryptographic measures will only
grow. Researchers and institutions
must remain vigilant and proactive in
their efforts to safeguard our digital
investment in

future. Continued

research and development
Collaboration between academia and
industry Emphasis on education and

awareness in cryptography

Water Hyacinth Woes: How Invasive
Plants Are Stranding Fishermen on
Lake Naivasha Introduction The
serene waters of Lake Naivasha, a
lifeline for many fishermen in Kenya,
have become an arena of despair.
Fishermen are grappling with the
invasive water

that

hyacinth, a green

menace threatens  their
livelihoods. Imagine spending over 18
hours on the water, only to return
empty-handed. This is a harsh reality
for many, as the invasive plant not only
disrupts fishing activities but also
The

Origins of Water Hyacinth in Kenya

poses ecological challenges.
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The water hyacinth, native to South
America, was introduced to Kenya in
the 1980s, primarily as an ornamental
plant. However, it quickly transformed

into an ecological adversary.

Historical Background:
Introduced by tourists, the water
hyacinth found a perfect breeding
ground in the nutrient-rich waters of
Lake Naivasha. First sighted around a
decade ago, it has proliferated,
forming extensive mats that choke the
lake.

Environmental Factors

The plant thrives in polluted waters,
exacerbating the already declining
water quality and affecting aquatic life.
Impact on Fishing Communities
The repercussions of this invasive
species are dire for local fishermen.
Personal Accounts

Fisherman Simon Macharia highlights
that losing nets and time on the water
has become commonplace.
"Previously, we would catch up to 90

kg of fish per day, but nowadays we
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get between 10 kg and 15 kg," he
lamented.

Economic Statistics

The East

Environment and Natural Resources

African Journal of
estimates annual losses between $150
million and $350 million across
Kenya's fishing, transport, and tourism
sectors due to the hyacinth invasion.
Ecological Consequences:

The dense mats block sunlight,
affecting photosynthesis in aquatic
plants, and result in a drastic drop in
fish populations.
Innovative Solutions and
Sustainability Efforts

In the face of adversity, innovative

solutions are emerging.

HyaPak's Mission:

Founded in 2022, HyaPak’s aims to
tackle both the hyacinth problem and
the

into biodegradable

plastic waste by converting
invasive plant

packaging.
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The partnership with fishermen allows
them to harvest and sell hyacinth for
processing.

Adapting to the Crisis

Fishermen are learning to adapt, with
HyaPak processing up to 150 kg of
water hyacinth weekly, creating an
eco-friendly alternative to plastics.
Long-Term Solutions

Other methods include the physical
the and the

removal of plant

introduction of natural predators,
though chemical solutions may harm
other aquatic life.

Conclusion

The plight of the fishermen on Lake
Naivasha underscores the urgent need
and
The

innovative approaches of HyaPak and

for  sustainable  practices

environmental awareness.
the resilience of local fishermen offer
a glimmer of hope amid the challenges
posed by water hyacinth.

The Hindu
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Topic - SPAM REGULATION AND
BLOCKCHAIN LEDGER

e TRAI had also worked with an
external agency to develop a DND
app, which would allow customers to
register their DND preferences, and
accept complaints.

e Under the Telecom Commercial
Communication Customer Preference
(TCCCPR), 2018,
telemarketers who called or sent
DND-registered

customers would receive warnings,

Regulation

messages to

and if enough warnings accumulated,
they would be Dblacklisted from
sending messages to telecom
operators.

TRAI mandated in the TCCCPR that
telcos use a Blockchain ledger, also
known as a distributed ledger, to store
a constantly updated list of approved
senders of SMS messages.

e Telcos would also be required to

approve specific formats of messages.
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What is
Technology?

Blockchain  Ledger
Blockchain ledger technology refers to
a system of recording information in a
way that makes it difficult or
impossible to change, hack, or cheat
the system. Here’s how it operates:

Blockchain: A

Blockchain is a distributed database or

Definition  of

ledger that is shared among the nodes
of a computer network, securing data
in blocks that are linked together in
chronological order.

Key Components:

Blocks: Each block contains a list of
transactions.

Chain: Blocks are linked together in a
sequence.
Nodes:

network maintains a copy of the

Every participant in the
Blockchain.

Difference from Traditional
Ledgers: Unlike centralized databases
where a single entity has control,
Blockchain is decentralized and
distributed, offering greater security

and resilience against fraud.
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Applications of Blockchain Ledger
Technology

The versatility of Blockchain ledger
technology is evident in its
applications across various industries:
Financial Services:

Cryptocurrencies enable peer-to-peer
transactions without intermediaries.
Smart contracts automate and enforce
agreements.

Supply Chain Management:
Enhances traceability of products from
origin  to  consumer. Increases
accountability among stakeholders.
Healthcare:
Secures patient records, ensuring
privacy and easy access for authorized
personnel.

Identity Verification:

Streamlines processes for verifying

identities and managing credentials.

Advantages of Using Blockchain
Ledger Technology

Blockchain ledger technology offers
numerous benefits that are compelling

for businesses:
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The

cryptographic nature of Blockchain

Enhanced Security:
makes it highly secure against data
breaches.

Transparency: All transactions are
recorded on a public ledger, allowing
for easy verification.

Cost Reduction: Eliminates the need
for intermediaries, reducing
transaction costs fees.
Decentralization: Distributes control,
reducing the risk of a single point of
failure.
Challenges and Limitations of
Blockchain Ledger Technology
Despite its advantages, Blockchain
technology faces several challenges:
Technological Barriers: Adoption is
hindered by a lack of understanding
and technical expertise.

Scalability Issues: As the network

grows, transaction speeds may
decrease.
Regulatory  Challenges:  Varied

regulations across regions complicate

global adoption.
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The

energy consumption of blockchain

Environmental Concerns:

networks is a growing concern.

The Future of Blockchain Ledger

Technology

The future of Blockchain ledger
technology is  promising  with
emerging trends:

Decentralized Finance  (DeFi):
Transforming traditional financial

systems.

Interoperability: Connecting different
Blockchain networks for seamless
transactions.

Regulatory Clarity: Governments are
beginning to develop frameworks for

Blockchain technology
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Mount lbu
Mount Ibu, an active stratovolcano

located in North Maluku, Indonesia. In
January, it erupted over 1,000 times,
leading to the evacuation of thousands

of residents.
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Eruption Details: The eruptions

varied in intensity, creating awe-
inspiring yet

hazardous displays of nature.

Stratovolcano (Composite Volcano) Erupting

/zsuam and Ash
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New Findings on Sunburn

Key Insights from the Study

] RNA Damage Over DNA: Recent
research challenges the traditional
view by
showing that sunburn primarily
damages RNA, not DNA, altering our
understanding

of UV radiation effects.
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W Cross-Species Consistency: The
study involved both mice and human
skin

cells, demonstrating similar responses

to UV radiation across these species.
(L Published Work: Findings were

published in the journal Molecular
Cell, the

community's knowledge of

enhancing scientific
skin
damage mechanisms.

& ZAK-alpha's Role: The protein
ZAK-alpha is pivotal in the ribotoxic
stress response, activated by RNA
damage, leading to inflammation and

cell death.

Q Initial Cellular Response: Cells
initially react to RNA damage from
uv

exposure, which triggers inflammatory
signaling and the recruitment of
immune cells.

1 Gene Functionality: Eliminating
the ZAK gene in mice stopped the
inflammatory and cell death responses,
underscoring its essential role in UV-

induced skin damage.
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& Broader Implications: The study

suggests distinct roles for ribotoxic
stress response and DNA damage
signaling, potentially impacting skin

Immunity and cancer development.

Dinosaur Extinction and the Role

of Sulphur
Key Insights

) Sulphur's Role: Most studies have
identified sulphur as a crucial factor in

the mass extinction of dinosaurs.

& Sulphates Aerosols: There is
significant variation in estimates of
sulphate aerosols from impacted rocks

in Mexico.
4 New Study: Utilized sulphur

concentrations and isotopic
compositions from drill cores in the

crater region.
@  Global

chemical profiles of K-Pg boundary

Analysis:  Analyzed
sediments worldwide.
R Findings: Suggest that the impact of

sulphur on dinosaur extinction may

have been overestimated.
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Ml Research Challenge: Challenge
previous assumptions about Sulphur’s
role in mass extinction events.

(] Study Emphasis: Highlights the
need for more accurate assessments of
environmental factors during the K-Pg

boundary

Navigating Threats: The Indian
Navy's Strategic Response in the

Gulf of Aden and Red Sea
The Gulf of Aden and the Red Sea are

increasingly becoming focal points of
maritime threats that pose risks to
international shipping and regional
stability. Defence Minister Rajnath
Singh emphasized the importance of
maritime security for India's economic
prosperity, stating that the Indian Navy
is poised to enhance its presence in
these critical waters to ensure safety
and freedom of navigation. Current
Maritime Threat Landscape The
maritime domain around the Gulf of
Aden and the Red Sea is fraught with
peril, including piracy, armed conflict,

and geopolitical tensions. Increased
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Piracy Incidents: Reports indicate a

piracy
especially from groups operating in the

resurgence  of activities,

region,  threatening  commercial

vessels.

Geopolitical Tensions: The ongoing
conflict involving the Houthis and
other factions in Yemen has led to
shipping,
exacerbating the security dilemma in

hostile actions against
the area. Recent naval confrontations
and threats highlight the urgency for a
robust maritime strategy. The Indian
Navy is thus responding proactively to

these evolving challenges.

AAAAAAAAAAAAAA
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Indian Navy's Strategic
Enhancements. In response to the
the

ramped up its

unfolding security landscape,

Indian Navy has
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operations in the Gulf of Aden and Red
Sea. Deployment of Naval Assets: The
Indian Navy has stationed guided
missile destroyers in the region,
enhancing its capability to respond

swiftly to threats.

Collaborative Efforts: The Navy is
actively engaging in joint exercises
and collaboration with other naval
forces, including those of the US and
allied nations, to bolster maritime
security. This strategic enhancement
aims to establish a formidable
presence that deters piracy and ensures
safe passage for commercial shipping

lanes

What are the primary threats in the
Gulf of Aden?

The major threats include piracy,

armed conflict, and geopolitical
tensions. How is the Indian Navy
Increasing its presence in the region?
By deploying naval assets and
engaging in collaborative exercises
with other nations. What role do naval

civilians play in the Indian Navy's
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operations? They provide logistical,
technical, and administrative support
essential for operational success. Why
is maritime security crucial for India’s
economy? It ensures safe passage for
trade routes vital for economic
prosperity. What recent incidents have
in the Red Sea?

Conflicts involving the Houthis and

raised concerns

attacks on commercial shipping.

How does India collaborate with

other nations for maritime security?

Through joint exercises and strategic

partnerships with allied naval forces.

What strategies are being implemented

to combat piracy?

Increased naval presence and
international collaboration. How does
naval presence affect freedom of
navigation? A robust naval presence
deters  threats,

ensuring  secure

navigation.

What is the significance of the Year of

Naval Civilians?
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the critical

contributions of civilian

It acknowledges
roles in

supporting naval operations.

How can civilians contribute to

national service?

By providing essential services and

support that strengthen military

capabilities.

The Hindu

The SpaDeX Mission

An Overview: The SpaDeX mission,

which stands for Space Docking
Experiment, was initiated with the
launch of two satellites, SDXO01
(Chaser) and SDX02 (Target), aboard
the PSLV C60 rocket on December 30.
Each satellite weighs approximately
220 kg and was placed into a 475-km
orbit, from where

circular they

executed the docking procedure.
Objectives of the Mission: Develop
and demonstrate technology for
spacecraft maneuvers. Test electrical
docked

satellites. Prepare for future missions,

power transfer between
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including sending Indian astronauts to

the moon

The

Happened The docking sequence was

Docking Process: How It
meticulously orchestrated, involving
several critical maneuvers: Approach
The

maneuvered from 15 meters to a 3-

Phase: chaser satellite

meter hold point.

Docking Initiation: The docking was

initiated  precisely, leading to

successful capture. Retraction and
Rigidization: Following capture, the
satellites underwent retraction and
rigitization to ensure stability. ISRO
officials monitored the entire process
from the Mission Operations Complex
(MOX) at the ISTRAC, ensuring every

step was executed flawlessly

Significance of the Success The
successful docking has far-reaching
implications for India's future in space
exploration: Human Spaceflight: This
achievement

paves the way for

sending Indian astronauts to the moon.
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Technological Advancements:
Demonstrates capabilities essential for
in-space robotics and composite
spacecraft control. Future Missions:
Opens avenues for building and
operating an Indian space station.
ISRO's statement after the successful
docking emphasized the importance of
this milestone for upcoming missions

and applications.

Conclusion The successful satellite
docking by ISRO marks a pivotal
moment in India's journey in space
With the SpaDeX

mission, India not only enhances its

exploration.
technological capabilities but also
solidifies its position as a major player
in the global space arena. As ISRO
the

implications of this achievement will

prepares for future missions,

undoubtedly resonate for years to

come.

The Rise of Next Generation Launch
Vehicles: The of Next
Generation Launch Vehicles (NGLV)
is set to transform the landscape of

advent
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space exploration. Here are some key
highlights:
NGLVs are designed to deploy heavier

Enhanced Capabilities:

payloads, making them ideal for
launching sophisticated satellites and
interplanetary  missions.  Reusable
Technology: Innovations in reusable
launch technologies are at the
forefront, significantly reducing costs

and increasing launch frequency.

International Collaboration:
Various countries are investing in
NGLYVs, fostering global partnerships

In space exploration efforts.

The

generation of launch vehicles aims to

Sustainability  Focus: next
be environmentally friendly, utilizing
sustainable fuels and reducing carbon

emissions.

Key Players in the NGLV Sector:
Several prominent organizations are
leading the charge in developing
NGLVs: ISRO: India's space agency is
making significant strides with its
NGLV

program,  focusing  on
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enhancing capabilities for future
missions. Lockheed Martin: This
defense giant IS advancing

technologies for next-gen missile
warning satellites essential for national
security. Blue Origin: Known for its
reusable launch systems, Blue Origin
iIs also contributing to the next

generation of launch vehicles

Future Prospects of Next Generation
Launch Vehicles: As we look ahead,
the future of space travel hinges on
advancements in NGLVs. Here’s what
to anticipate: Increased Access to
NGLVs will

to space,

Space: democratize

access enabling more
countries and companies to launch
missions. Innovative Technologies:
Expect breakthroughs in propulsion
systems, payload integration, and
satellite technologies. Interplanetary
Exploration: NGLVs could be pivotal
for missions to Mars and beyond,
expanding our presence in the solar

system.
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1. What is a Next Generation Launch
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Vehicle (NGLV)?

NGLVs are advanced rocket systems
designed to enhance payload capacity,
reduce costs, and improve reusability
for various space missions.

2. How do NGLVs differ from
traditional launch vehicles? NGLVs
incorporate cutting-edge technologies,
such as reusable stages and sustainable
fuels, to increase efficiency and lower
than  conventional

launch  costs

rockets.

3. Who are the main developers of
NGLVs?

Key players in the NGLV sector
include ISRO, Lockheed Martin, Blue
Origin, and SpaceX, each contributing
unique innovations and capabilities.

4. What types of missions can
NGLVs support?

NGLVs can support a wide range of
satellite

missions, including

deployments, interplanetary

exploration, and national security

initiatives.
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5. Are NGLVs environmentally
friendly?

Many NGLVs are designed with
sustainability in mind, utilizing eco-
friendly fuels and technologies to
minimize their carbon footprint during
launches.

6. What is the expected timeline for
NGLYV deployments?

Various NGLVs are in different stages
of development, with many expected
to be operational within the next five
years, depending on funding and
technological advancements.

7. How do NGLVs contribute to
international  collaboration  in
space?

NGLVs foster partnerships between
by
missions, technology exchanges, and

countries facilitating  shared

cooperative  research in  space
exploration.

8. What are some challenges facing
NGLYV development?

Challenges include funding
constraints, regulatory hurdles, and

technological complexities associated
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with developing advanced rocket

systems.

9. How will NGLVs impact the cost
of space travel?

The
NGLVs are expected to significantly

reusability and efficiency of

reduce the cost of launching payloads
into space, making it more accessible
for various entities.

10. What role will NGLVs play in
future space exploration missions?
NGLVs

instrumental in upcoming missions to

are anticipated to be

the Moon, Mars, and beyond, as they

provide the necessary capabilities for

ambitious exploration goals.

All  About BrahMos
Missile Overview Type: Supersonic

Supersonic

cruise missile Origin: India-Russia
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collaboration Speed: Mach 2.8 to 3.0
Range: Up to 400 km (with potential
future upgrades) Launch Platforms:
Land, sea, and air Key Features Stealth
Technology: Low radar cross-section
Guidance System: Advanced inertial
GPS

Conventional and nuclear warheads

navigation and Payload:

Recent Developments International

Sales: Indonesia, Philippines
Geopolitical Impact: Strengthening
defense against regional threats

Testing: Ongoing enhancements and

trials Technical Specifications
Warhead Options: Conventional and
nuclear Propulsion: Solid fuel and
liquid fuel stages Guidance: Active

radar homing.
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Multidrug-Resistant Tuberculosis
(MDR-TB) Overview of MDR-TB
Definition: Strain of TB resistant to
rifampicin and isoniazid Risk: 30-40%
Global

Significant cases reported, with 27%

mortality  rate Burden:
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from India in 2023 Key Challenges
Lack of adherence to treatment Misuse
of TB drugs Long treatment duration

and toxicity

Treatment  Regimens  Traditional
Treatment: More than 5 drugs, longer
than 18 months’ Toxic side effects
Shorter Regimens: BPaL regimen: 3
oral drugs (bedaquiline, pretomanid,
linezolid) Duration: 6 months Trial
Evidence: Nix-TB and ZeNix trials
show efficacy and better tolerability
Adherence and Monitoring
Importance of adherence monitoring

Digital devices and counseling

Health System Preparedness Training:

Essential for healthcare providers
Diagnostics:  Universal molecular
testing for early detection

Partnerships: Private-public

collaborations for access

Socioeconomic Factors Impact of
stigma on treatment adherence Need
for economic and nutritional support
Addressing gender determinants in TB
Shorter

prevalence  Conclusion
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regimens are transformative but not a
complete solution Need for person-
centered, quality care Importance of

comprehensive support systems

The
Technology Docking technology is not

Importance  of  Docking

just a technical achievement; it

represents a gateway to new
opportunities in space exploration.
This capability allows for: Modular
Spacecraft Assembly: Components
can be launched separately and

assembled in  space,  making
interplanetary missions feasible. Cost-
Effective Operations: The ability to
service satellites and conduct orbital
resupply missions IS becoming
increasingly important, especially for
long-duration missions like those
targeting Mars. With ISRO planning
the Bharatiya Antariksh Station (BAS)
later this decade, understanding the
utility of docking technology is crucial

for future advancements

Introduction to Docking Technology

Docking technology is a pivotal
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innovation in space exploration,
enabling spacecraft to connect in orbit.
This technology has transformed how
missions are conducted, allowing for
refueling, crew transfers, and satellite
The

concept of docking dates back to the

servicing. Historical Context:
early days of space travel, with the first
successful docking occurring in the
1960s. Importance: Docking plays a
critical role in enhancing the
capabilities of space vehicles and is
essential for complex missions like the

International Space Station (ISS).

Connects—% Spacecraft A —# Crew Transfer
/

N
Connects-ﬁ Spacecraft B —Jl Refueling

£

Docking Port

<

The Mechanics of

Understanding how docking systems

Docking

operate is crucial for appreciating their
significance. How it Works: Docking
involves a series of precise maneuvers
where

two spacecraft align and

connect. Types of Systems: There are
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various types of docking mechanisms,
including probe and drogue, and soft
capture systems. Key Components:
Sensors: For  alignment and
navigation. Actuators: To facilitate the

docking process

| Docking Systems

% r
Probe and Drogue Soft Capture ‘

A J 4
‘ Used in Apollo Missions ‘ Modern Applications ‘

Automatic Systems

Applications of Docking Technology
Docking technology has a plethora of
applications that extend beyond mere
spacecraft ~ connection.  Satellite
Servicing: Enables aging satellites to
be upgraded or repaired. Crewed
Missions: Essential for transporting
astronauts to and from space stations.
Deep Space Exploration: Paves the
way for missions beyond our solar

system

Case Study: ISRO's SpaDeX Mission
On January 15, 2025, India marked a
significant by
first

achievement

successfully  conducting its
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unmanned space docking mission,
SpaDeX. Mission Overview: Aimed to
India's

showcase technological

prowess in  space.  Milestones
Achieved: Successfully docked two
satellites in orbit, joining an elite group
Global

India's

of nations. Significance:

Enhances position  in

international space collaboration.

Blue Origin's New Glenn Rocket
Launch # Successful Launch Blue

Origin's New Glenn rocket completed
its first test flight. Successfully placed

a prototype satellite into orbit.

® Historical Launch Site Launched

from a Florida pad with historical

significance. Previously used for
NASA’s Mariner and  Pioneer
missions.

& Impressive Dimensions 320 feet tall
rocket. Powered by seven engines. [
Mission Duration Satellite remained in
orbit for six hours. Placed in a safe

condition to minimize space debris.
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Landing Attempt: The Upper stage
reached orbit. The first-stage booster
failed to land on a barge in the Atlantic

Ocean.

Future Plans Six to eight launches
are planned for the current year. The
next launch is expected in spring. ¢
Broader Initiatives Part of a strategy to
launch Amazon’s Project Kuiper
satellites. Supports NASA missions.
Summary: Blue Origin's New Glenn
rocket successfully launched its first
test flight, achieving orbit and marking
milestone

a significant in  space

exploration.
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The POEM-4 Module (PSLV
Orbital Experimental Module
(POEM-4),

Overview Definition: POEM-4 is a
module launched by ISRO (Indian

Space Research Organisation).

Purpose: To conduct cutting-edge

experiments in space. Significance:
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Advances India's space technology and

research capabilities.

Key Features Payloads: 10 payloads

from non-government entities.
Includes experiments from startups
and universities. Mission Type: Part of
the PSLV-C60 Mission. Focus on
space and

docking technology

demonstration.

Applications Research Areas: Al in

Space: Integration of artificial
intelligence for autonomous systems.
Biological ~ Studies:  Experiments
related to life in space (e.g., growing
plants). Technological Advancements:
Robotic Arms: Deployment for
various tasks. Advanced Sensors: For
data collection and analysis. Recent
Developments Successful Launch:
Achieved a significant milestone with
the

payloads. Future Projects: Expansion

successful  deployment  of

of research capabilities with more

experiments planned.
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Willow Introduction Quantum
computing is on the brink of
revolutionizing the technology
landscape, and Google's latest

innovation—Willow—is at the
forefront of this transformation. This
state-of-the-art quantum processor

promises not just to enhance
computational power but to redefine
our understanding of what is possible

with quantum technology.

Key Highlights: Introduction of

Willow, Google's new quantum
processor. Potential to tackle complex
problems beyond classical computers.
Significant advancements in error

correction techniques.

Understanding Quantum Bits (Qubits)
vs. Classical Bits Computers have
historically relied on bits fundamental
units of information represented by 0s
and 1s. However, quantum computers
employ qubits, which are capable of
existing in multiple states
simultaneously due to a phenomenon

known as quantum superposition. This
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allows quantum computers to perform

calculations that are currently

infeasible for classical systems.
Classical Bits: Represented as 0 or 1.
Stable and long-lasting. Qubits: Can
represent both 0 and 1 at the same time.
Exhibit properties of superposition and

entanglement. The Challenges of

Quantum Computing While the
capabilities of qubits
are promising, they also face
substantial challenges. Qubits are

notoriously fragile, and their states can
collapse under slight disturbances,
leading to errors in computations.

Major Challenges: Fragility of
Qubits: Qubits can easily lose their
state due to environmental noise. Error

Correction: Developing methods to

reliably  correct errors  without
compromising the qubit’s
superposition states.

Willow: A Game Changer in

Quantum Processing Google’s
Willow quantum processor boasts 105

physical qubits, equipped with

advanced error correction protocols. It
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operates at near absolute zero
temperatures to maintain coherence
and minimize errors.

of Willow: High
coherence time of approximately 100
Efficient

mechanisms

Key Features
microseconds. error
correction that
outperform previous models. Ability
like

random circuit sampling exponentially

to solve complex problems

faster than classical computers.
Real-World

Future Prospects The implications of

Applications  and
Willow extend beyond theoretical
realms. Its ability to perform complex
calculations in seconds opens doors for
fields,

artificial

advancements in various

cryptography,
and drug discovery.

including
intelligence,
Future Possibilities: Revolutionizing
cybersecurity protocols. Enhancing
machine learning algorithms. Potential
breakthroughs in materials science and
pharmaceuticals.

The Hindu
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Exercise Surya Kiran:
Strengthening India Nepal Military
Ties Overview 18th Edition:

Exercise Surya Kiran is a joint military

exercise between India and Nepal.
Location: Held at the Nepal Army
Battle School in Saljhandi, situated in
the Shivalik ranges of Western Nepal.
Duration: Commenced on Tuesday,
continuing until January 13. Objective:
Enhance interoperability in Counter
Terrorism (CT) Operations and jungle
The

includes

Indian

334
personnel, led by a Battalion from the
11th Gorkha Rifles.

warfare. Participants:

Army  contingent

Significance: Symbolizes the strong
bond of friendship, trust, and military
between India and
Also

Humanitarian Assistance operations.

collaboration

Nepal. Focus: emphasizes

Key Highlights

Aims to improve joint operational

Interoperability:

capabilities in challenging terrains.
Cultural Exchange: Fosters mutual
understanding and cultural exchange

between the two armies. Humanitarian
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Focus: Includes training for disaster

response and humanitarian aid

Climate Finance and Its Role in
Climate Change

Negotiations Climate finance has
become a pivotal topic in climate
change negotiations since the United
Nations initiated discussions back in
1991. The urgency of addressing
climate change has only intensified,
financial for

making support

developing countries a critical
component of these negotiations.
Introduction to Climate Finance So,
what exactly is climate finance? In
simple terms, it refers to the financial
resources provided to support climate
action, particularly in developing
countries. This includes funding for
mitigation and adaptation efforts,
technology transfer, and capacity-
building initiatives. Historical Context
of Climate Negotiations The journey
the United Nations
Framework Convention on Climate
Change (UNFCCC) in 1992, which

laid the groundwork for international

began with
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climate agreements. Article 4(7) of the
UNFCCC emphasizes that developing
countries’ ability to fulfill their climate
commitments hinges on the financial
and technological support they receive
from The
UNFCCC and Its Financial Provisions
The  UNFCCC
framework for climate action, but it
highlighted  the

disparities between developed and

developed  nations.

established a

also financial
developing countries. This imbalance
has been a recurring theme in climate
negotiations, as developing nations
often lack the resources to implement
necessary climate actions. The Paris
Agreement and Financial
Commitments Fast forward to the
Paris Agreement, which was adopted
in 2015. This landmark agreement
retained the financial provisions from
the UNFCCC, specifically in Article
9(1), which binds developed countries
to mobilize finance for developing
nations. Article 9(1) Explained Article
9(1) is crucial because it acknowledges
the

responsibility of developed
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countries to provide financial support.

This commitment is essential for

enabling developing countries to
pursue their climate goals effectively.

The Importance of Finance for

Developing Countries  Without
adequate financial resources,
developing countries struggle to
implement their Nationally

Determined Contributions (NDCs) and
adapt to the impacts of climate change.
This financial support is not just a nice-
to-have; it’s a necessity for survival.
The $100 Billion Commitment In
2009, developed countries pledged to
mobilize $100 billion annually by
2020 to support climate action in
developing countries. However, this
commitment has faced significant
challenges. The Shortfall in Climate
the $100

billion target was only met in 2022,

Finance Unfortunately,
and even then, it fell short of the
growing financial needs of developing
countries. Reports indicate that the
actual financial requirements are much

higher, especially to keep global
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temperature rise within 1.5°C. The
Need for a New Collective Quantified
Goal (NCQG) The upcoming COP 29
meeting in Baku, Azerbaijan, in
November 2024, aims to establish a
New Collective Quantified Goal
(NCQG) to replace the $100 billion
floor. This new goal must consider the
pressing needs of developing countries
in tackling the climate crisis. The
Needs of

Countries The financial

Financial Developing

needs of
developing countries are staggering.
The UNFCCC’s Standing Committee
on Finance estimates that these nations
require between $455 billion and $584
billion annually to meet their climate
goals. The Role of NDCs in Climate
Finance NDCs outline the climate
actions that countries intend to take,
but many developing nations struggle
to fund these initiatives. The financial
gap is evident, as the $300 billion per
year proposed by developed countries
falls short of the actual needs. The
Disparity in Financial Estimates The
the

disparity  between financial
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commitments made by developed
countries and the actual needs of
developing nations is alarming. The
NCQG must address this gap to ensure
that vulnerable countries receive the
support they need. The Response from
Developing Countries Developing

countries, particularly India, have
voiced their concerns regarding the
adequacy of climate finance. India has
called for a mobilization of $1.3
trillion by 2030, with a significant
portion coming in the form of grants.
India’s  Perspective on  Climate
Finance India’s stance is rooted in the
principle of common but differentiated
responsibilities. The country has
expressed disappointment with the
current NCQG, arguing that it lacks
adequate consultation and fails to meet
the needs of developing nations. The
Call for Increased Financial Support
NCQG

need

India’s

highlights

rejection of the

the urgent for
developed countries to step up their
financial commitments. The current

proposals do not align with the

62

join telegram group

ambitious climate goals outlined in the

Paris Agreement.

Conclusion In conclusion, climate
finance is a critical element in the fight
The

commitments made by developed

against  climate  change.
countries must be met with sincerity
and urgency to ensure that developing
nations can effectively address the
climate crisis. Without adequate
financial support, the goals of the Paris

Agreement remain out of reach.

India-China Dispute Over
Territory and Hydropower

Projects
Key Developments [ India's Protest:

India has lodged a "solemn protest”
with China over the creation of two
counties in the Hotan prefecture,
which encroach on Indian territory in
Ladakh. g& Territorial Dispute: The
Indian Ministry of External Affairs
(MEA) emphasized that India has
China's

occupation of the disputed area.

never  accepted illegal
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% Hydropower Concerns: India

expressed concerns about a mega
hydropower project on the Yarlung
Tsangpo (Brahmaputra) river, which
flows through Arunachal Pradesh and

Assam.

i Dam Construction: China has

approved the construction of the

world's  largest dam on the
Brahmaputra river, with an estimated
cost of $137 billion. India learned
about this through a news report rather

than official channels.

§ Call for Transparency: The MEA
spokesperson reiterated the need for
transparency and consultation with
countries

downstream regarding

projects on shared rivers.

Recent Developments: The protest
follows a report from Chinese news
agency Xinhua about the new counties,
which India views as an attempt by
China to solidify its administrative

control over disputed territories.
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) Diplomatic Engagement: A meeting
between Indian National

Adviser Ajit Doval

Security
and Chinese
Foreign Minister Wang Yi is planned
to address ongoing tensions stemming
from the Galwan clashes in June 2020.
Summary India has formally protested
China's establishment of new counties
raised

in disputed territory and

concerns over a major dam project on

Tungsten Reserves in India
India is home to significant tungsten

reserves, predominantly concentrated
in certain states. The primary regions
for tungsten mining include Andhra
Pradesh, known for its rich mineral
deposits. Himachal Pradesh: Emerging
as a key player in tungsten production.
Uttarakhand: A vital area contributing
to the national supply. Global
While holds

promising reserves, it is essential to

Comparison India

place these figures within a global
like China and
Russia dominate the tungsten market,

context. Countries




Download Saurabh Pandey CSE app www.saurabhpandeyupsc.com

making India’s role crucial yet
challenging.
Economic Impact of Tungsten

Mining The economic implications of
tungsten mining in India are profound.
Job

Creation: Mining operations provide

Key contributions include:
employment opportunities, bolstering

local economies. Community
Development: Increased revenue can
lead to improved infrastructure and
services. National Economic
Contribution Tungsten mining also
plays a vital role in contributing to
India’s GDP, as the demand for this
mineral grows both domestically and
internationally. Environmental and
Regulatory Challenges Despite its
economic benefits, tungsten mining

poses environmental concerns.

LLand Degradation: Mining activities

can lead to deforestation and soil
erosion. Water Contamination:
Improper  waste  disposal can

contaminate local water sources.
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Regulatory =~ Framework  India’s
regulatory framework aims to mitigate
these challenges, but enforcement
remains a hurdle. Ensuring compliance
with environmental norms is crucial
for sustainable mining practices.
Future Prospects and Trends The
future of tungsten mining in India
looks promising, with several trends
emerging: Technological
Advancements: Innovations in mining
technology can enhance efficiency and
reduce  environmental impacts.
Global As

industries expand, the demand for

Growing Demand:

tungsten  will  likely increase,

positioning India favorably in the

global market.

Conclusion: while India’s tungsten
mining industry faces challenges, the
potential for growth and economic
impact is substantial. By addressing
and

environmental concerns

leveraging technological
advancements, India can secure its

place in the global tungsten market.
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Global

Primary

Tungsten  Mining  and

Production Overview

Deposits in India

& Significant Locations: Rajasthan:
Andhra Pradesh:

Srikakulam Karnataka: Chitradurga

Degana mines

and Mysuru Current Status

A2 Import Dependency: production

capabilities. Global Reserves ® Major

Holders: India heavily relies on
imports due to limited domestic China:

Over 80% of global production Russia

and Canada: Other significant
reserves.
Avian Influenza Outbreak in

Maharashtra Key Developments

1 First Case in India: Maharashtra
reported the first case of avian
influenza in animals, affecting tigers
and a leopard. ® Deaths Reported:
Three
succumbed to the H5N1 virus at a

tigers and one leopard

Nagpur animal rescue center in late

December. T Ministry Response: The
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Union Animal Husbandry Ministry

issued a circular for states to

quarantine infected or symptomatic
felines to curb transmission. 4
Testing and Findings: The National
Institute of High Security Animal

Diseases confirmed avian influenza in
samples from the deceased animals.

Biosecurity  Measures:  Enhanced
biosecurity protocols were mandated,
including temporary closures and
thorough disinfection of affected

areas.

Investigation underway: The Ministry
Is probing potential infection sources,
such as contaminated chicken fed to

the animals.

O Human  Safety = Measures:
Individuals in contact with infected
animals are being screened; public

panic is unwarranted.

Summary: Maharashtra has reported
India's first avian influenza case in

animals, leading to urgent biosecurity
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measures and investigations into the

infection source.
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Introduction to Digital Personal Data

Protection Rules

In an age where our data is more
valuable than gold, the draft Digital
Personal Data Protection Rules are
stepping in to safeguard our rights.
Issued by the Union government, these
rules aim to create a framework that
not only protects citizens but also
encourages innovation. Let’s dive into
what these rules entail and how they
will impact us all. What are the Digital
Personal Data Protection Rules? The
Digital Personal Data Protection Rules
are a set of guidelines designed to
protect the personal data of citizens in
accordance with the Digital Personal
Data Protection Act, 2023. They aim to
ensure that individuals have control
over their data while also fostering an
environment conducive to

technological advancement.
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Purpose of the Draft Rules The
primary purpose of these draft rules is
twofold: to protect citizens’ rights and
to strike a balance between regulation
and innovation. This means that while
there are rules in place to protect us,
they won’t stifle the growth of new

technologies and businesses.

Protecting Citizens’ Rights At the
heart of these rules is the commitment
This

includes ensuring that individuals can

to protect citizens’ rights.
control their data, understand how it’s
being used, and have avenues for
redress if their rights are violated.
Balancing Regulation and Innovation
The government recognizes that too
much  regulation  can  hinder
innovation. Therefore, these rules are
crafted to provide a framework that
allows businesses to thrive while still
protecting the rights of individuals. It’s
like walking a tightrope—finding that
perfect balance is crucial. Transition
Period for Stakeholders One of the

most significant aspects of the draft
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rules is the provision for a transition
period. This allows all stakeholders,
from small businesses to large
corporations, ample time to adapt to

the new regulations.
Who are the Stakeholders?

Stakeholders include everyone from
tech  startups to  established
corporations, as well as civil society
organizations and government entities.
Each group has a role to play in
ensuring that the transition is smooth
and effective. Importance of Smooth
Transition A smooth transition is vital
for compliance. It ensures that
businesses can adjust their systems and
processes without facing undue
pressure, which ultimately benefits

consumers as well.

The Role of the Data Protection Board
The Data Protection Board will serve
as a digital office, designed to handle
complaints and issues related to data
protection. This board will be “born
digital,”

meaning it will operate
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entirely online. Digital Office Concept
Imagine being able to file a complaint
or seek assistance without ever having
to leave your home. That’s the beauty
of a digital office! It makes the process
more accessible and efficient for
everyone involved.: How Citizens Can
Engage Citizens will have the
opportunity to engage with the Data
Protection Board through a dedicated
app and platform, making it easier than
ever to voice concerns and seek
resolutions. Feedback Mechanism The
government is keen on gathering
feedback on the draft rules, and
they’ve set up mechanisms to do just

that.

Structured Interactions with

Stakeholders In addition to the MyGov

portal, there will be structured
interactions with identified
stakeholders, including civil society

This

collaborative approach ensures that all

and industry representatives.

perspectives are considered.

Compliance and Adaptation
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Compliance with the new rules is
essential, and the government is
providing adequate time for entities to
their

adapt systems

Digital

accordingly.
Processing of Data
Interestingly, the rules allow for the
processing of digital data based on
consent given before the new law came
into effect. This means that businesses
can continue their operations while
citizens are informed about their
rights. Obligations of Data Fiduciaries
Data fiduciaries, or those who handle
data,

to protect

clear
data.

have
that

personal will
obligations
However, the government has kept
compliance burdens low by enabling

digital means for compliance.

Language  and Communication
Communication is key in ensuring that
citizens understand their rights under
these new rules.: Consent in Multiple
Languages Digital platforms will be
required to inform users and obtain
consent in a language of their choice,

whether it’s English or one of the 22
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Indian languages. This inclusivity is

crucial for effective communication.

Data Storage and  Transfer
Regulations The draft rules also
address how personal data is stored
and transferred. Storage Requirements
While the rules do not mandate that all
personal data must be stored within
India, they do provide guidelines for
how data can be managed and

protected.

Restrictions on Data Transfer There
may be restrictions on transferring
personal data outside of India for

certain classes of data, ensuring that

sensitive information remains
protected.

Conclusion  The draft Digital
Personal Data Protection Rules

represent a significant step forward in

protecting citizens’ rights while

fostering innovation. By providing a
structured approach to data protection,
that

the government is ensuring

individuals can navigate the digital
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landscape with confidence. As we
move forward, all stakeholders need to
engage in the feedback process and

adapt to these new regulations.

"Cancel Coal" Case in South Africa §%
Background Civil Society Victory €
€© Landmark court ruling against coal
power High Court deemed government
plan unlawful Constitutional Rights:
Environmental protection for future
generations Government Plans
Integrated Resource Plan (IRP) @ €
Proposal for adding 1,500 MW of coal
power 750 MW by 2023 750 MW by
2027 Support
Mineral Resources and Energy Civil

Youth-led

from Minister of

Involvement
organizations 5 African

Vukani

Justice Movement Groundwork Trust

Society
Climate
Alliance Environmental
Case against government for health

and environmental impacts.

Impact on Health € € Studies show
adverse effects on children Increased

asthma and  respiratory  issues
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Importance of considering long-term
health impacts Energy Mix in South
Africa Heavy reliance on coal (71% of
energy supply in 2022) 16th largest
emitter of greenhouse gases globally

Commitment to the Paris Agreement

© @ Judicial
Decision highlights

Implications

importance of

considering future generations

Emphasizes a long-term view in
governmental decisions
Environmental Justice Global context
of transitioning from coal to renewable

energy sources Recognizing the role of

civil society in climate litigation.

Grampians National Park
Overview Location and Features &

Location: Situated in Victoria,
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Australia. sk Features: Known for its
breathtaking mountain ranges, diverse
wildlife, and rich Aboriginal cultural
heritage. ~ Summary:  Grampians
National Park in Victoria, Australia, is
celebrated for its natural
wildlife,

significance, providing a variety of

beauty,

diverse and cultural

outdoor activities for visitor.

Dinosaur Footprints Discovery in
Oxfordshire

Overview [] The limestone quarry in
Oxfordshire, UK, is famously known
as the "dinosaur highway" due to the
numerous dinosaur
In 1997, 40

footprints were found, some extending

discovery of
footprints. [ over

over 180 meters, dating back to the
Jurassic period. Q On January 4, a
team of over 100 scientists from the
University of Birmingham and the
University of Oxford announced the
discovery of more than 200 additional
footprints in the same quarry. [ These
footprints date back 166 million years
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Middle

discovered after a quarry worker

to the Jurassic  period,
noticed unusual bumps while digging

for clay.

Significance The discovery enhances
knowledge of dinosaur behavior and
movement patterns. The megalosaurus
footprint  discovery is  timely,
coinciding with the 100th anniversary
of its detailed study. Conclusion The
Oxfordshire

continues to be a significant site for

limestone quarry in
paleontological discoveries, providing
valuable insights into the Jurassic

period's dinosaur life

Mega Dam project by china The
ambitious plan to construct a mega-
hydropower  dam  across  the
Brahmaputra at the Great Bend region
of Medog county in the Tibetan
Autonomous Region (TAR) has long
been the fervent dream of Chinese
hydrocracy. Following its inclusion in
China’s 14th Five-Year Plan in 2020,
the project has now been officially

approved as of December 25, 2024.
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This monumental undertaking,
boasting a staggering capacity of 60
GW, poses significant downstream
implications for India, Bhutan, and

Bangladesh.

Strategic Location: The Brahmaputra
Is a transboundary river basin
connecting four riparian nations:
China, India, Bhutan, and Bangladesh.
Known as the Yarlung Zangbo in
TAR, it originates in Tibet and flows
downstream into the Bay of Bengal.
Ecosystem Impact: All riparian
countries have planned substantial
water infrastructure projects in the
basin, including hydropower dams and

irrigation barrages.

Tibet (China)

— India

Brahmaputra River Basin

— Bhutan

Bangladesh
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The Nationalistic Perspective: The
Brahmaputra river basin is often
viewed by nation-states as a "tap" that
can be turned on and off through the
construction of dams. This perspective
underscores the intense geopolitical
dynamics at play as China, India, and
Bhutan engage in a race to dominate
the river system. Sovereignty and
Control: Mega-dams are perceived as
sovereignty markers, symbolizing
national control over natural resources.
Terms like "water wars" have emerged
in  geopolitical discussions, with
upstream dams viewed as "water
bombs” by downstream nations.
China's Hydrocratic Ambitions: With
the Three Gorges and Zangmu Dams
already completed, China continues to
assert its dominance over the region's

hydropower potential.

Risks to Local Communities: The
communities inhabiting the
Brahmaputra River basin have adapted
to the river's natural cycles over

centuries. However, the construction
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of mega-dams has disrupted their
traditional knowledge and livelihoods.
Displacement and Disaster: Upstream
and downstream communities face
increased risks as the natural flow of
the Brahmaputra is altered. The
blocking of the river's perennial flow
can lead to catastrophic consequences
for surface water levels and monsoon
patterns. Ecological Concerns: The
sensitive ecology of the Himalayan
bioregion is at risk, with adverse
effects on agrarian communities reliant
natural flow for

on the river's

sustenance.

Figure 2 Impact of Mega-Dams on Local Ecosystems

Mega-Doms

Altered Water Flow ‘ Community Displacement ‘ Ecological Imbalance

The The
competition between China and India
the

Dam-Building Race:

over Yarlung Zangbo-

Brahmaputra river system has

escalated, with both nations planning
significant

hydropower  projects.
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Bilateral Tensions: The absence of a

comprehensive bilateral treaty

governing shared transboundary rivers
complicates the situation. The ongoing
land boundary dispute  further
heightens tensions between the two
Bhutan's Bhutan's

nations. Role:

smaller dam projects have raised

alarms in India and Bangladesh,
contributing to  the  ongoing
geopolitical complexities.

Future Considerations: Recent

academic discourse highlights the need
for a more holistic approach to
managing Himalayan river systems,
for a

advocating bioregional

perspective.  Long-Term  Vision:
Understanding the geological time
scale and climate implications can
inform better decision-making. This
perspective can help mitigate the risks
of mega-dam projects and their impact
on local ecosystems. Leadership in
Riparian Affairs: India can take a
by
practices

for
than

leadership  role opting

sustainable rather
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mirroring China's approach to dam-
building. A cooperative framework
could foster regional stability and
ecological integrity in the Himalayan

region.

The Cultural Significance of Meroé
and Menchal: The islands of Meroé
and Menchal are not just geographical
locations; they are the very essence of
life for the Payuh people of the
southern Nicobarese community. For
centuries, these minuscule landmasses

have served as vital reservoirs of

sustenance and cultural identity.
Historical Context: These islands,
classified as "uninhabited" by

government records, are sacred to the
indigenous Payuh. They embody arich
tapestry of traditions, stories, and
spiritual beliefs. Resource Reservoirs:
Meroé and Menchal are essential for
fishing and gathering medicinal plants
and  other  resources,  deeply
intertwined with the community's daily

lives.
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Beliefs and Resource

Management: At the heart of the

Spiritual
Payuh people's relationship with
Meroé and Menchal lies a profound
connection to the spiritual realm. This
connection governs how they utilize
and protect these islands. Pingaeyak
and Ecological Balance: Menchal is
revered as the abode of Pingaeyak, a
spirit that embodies the protection of
natural resources. This belief system
instills a sense of responsibility among
the community members to safeguard

the ecosystem.

Sustainable Practices: Traditional
knowledge  dictates  sustainable
harvesting, ensuring the islands'

resources are not overexploited. This

ancient wisdom is crucial for
maintaining ecological balance.
Challenges from Modern

Development: Despite the rich cultural
heritage and sustainable practices of
the Payuh people, modern
development poses significant threats

to the islands and their way of life.
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Infrastructure Projects: Large-scale
development Initiatives are
encroaching upon the  pristine
environments of Meroé and Menchal,
jeopardizing their ecological integrity.
Loss of Traditional Rights: The
government's push for development
often sidelines indigenous rights,
threatening the very existence of these

communities.
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Squirrel monkey
Introduction to Squirrel Monkeys
Squirrel monkeys are small, vibrant
primates that inhabit the tropical
forests of Central and South America.
With their distinctive yellow and black
fur, these lively creatures are not only
adorable but also exhibit remarkable
intelligence and social behavior.
Physical Characteristics: Size:
Typically weigh around 1.5 to 2.5 kg.
Coloration: Bright yellow underparts
with a contrasting black or dark brown

back. Social Structure: Live in troops

ranging from 10 to 30 individuals.
Complex social interactions
characterized Dby grooming and
vocalizations. squirrel monkey, (genus
Saimiri  Guianas and the), most
abundant primate of riverside forests
in the Amazon River Dbasin,
distinguished by a circle of black
hairless skin around the nose and
mouth set against an expressive white

face
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Ebola Virus

Transmission and Skin Infection

Key Findings ' | Ebola Transmission:
The virus is transmitted through

contact with bodily fluids and can be

74
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present on the skin's surface of infected

individuals. 4  Cellular Route:

Research has mapped the virus's
journey through the skin, showing its
emergence on the surface. [ New Cell
Types ldentified: Specific skin cells
by the

macrophages,

targeted virus include

endothelial cells,

fibroblasts, and keratinocytes.

System using full-thickness skin
biopsies was employed to study the

virus's infection in skin cells.

Bust Virus Replication: The virus

replicates more robustly in the

epidermal lay.

n the epidermal surface within three
days, indicating a quick spread to the

skin's surface.

Implications for Transmission: The
study suggests the skin's surface could
route for

be a person-to-person

transmission of the Ebola virus.

Summary
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A recent study highlights that the
Ebola virus can infect various skin cell
types and may rapidly spread to the
skin's surface, suggesting a potential

new route for transmission.

Europa's Icy Crust: Implications for
Life Search Key Discoveries and
Implications & Thicker lIce Crust:

Europa'’s icy crust is now estimated to
thick,

earlier

be approximately 35 km
significantly  thicker than
estimates. 4 Impact on Life Search:
This increased thickness could pose
life-

sustaining elements in the salty oceans

challenges in  discovering

beneath.

# NASA's Juno Spacecraft: The data

on ice thickness was gathered by
NASA’s Juno spacecratft.

® Heat and Chemical Reactions: A
thicker crust implies that the ocean
may not have sufficient heat or

chemical reactions to support life.
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# Europa Clipper Mission: These
findings may complicate the objectives
of NASA’s Europa Clipper mission,

which seeks signs of life.

A& Salty Oceans: Europa's subsurface

salty oceans remain a focal point in the

quest for extraterrestrial life.

s Scientific Implications: The new
insights could shift the scientific
community's strategies in studying
Europa's potential for life. Summary:
The revelation of a thicker ice crust on
Europa presents new challenges for the
moon's potential to support life,

affecting future exploration missions.
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Bat Migration and Environmental
Impact

1 A species of migrating bat utilizes
warm winds from storm fronts to

conserve energy during migration.
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2 The study tracked these bats across

central Europe using tagging

technology.

M1 Findings provide new insights into
the interplay of weather, physiology,
and environmental factors in bat

migration.

@ There is emerging evidence
indicating shifts in migratory patterns

and reductions in bat ranges.

Q The research highlights the
importance of understanding how
climate and environmental changes

affect wildlife.

] The study contributes to the broader
knowledge of seasonal migration

patterns in bats.

B2 The findings raise concerns about
the impact of environmental changes

on bat populations.

Summary: A study reveals that
migrating bats use warm storm winds

to save energy, highlighting the effects
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of weather and environmental changes

on their migration patterns.

Key Insights Energy Conservation:
Migrating bats leverage warm winds
from storm fronts to conserve energy.
Tracking Technology: The study
utilized advanced tagging technology
to monitor bat movements across
central Europe. Interplay of Factors:
The research provides insights into
physiology,
environmental factors interact during
Shifts

suggests

how  weather, and

bat migration. in Patterns:
Evidence changes in
migratory patterns and reductions in
bat ranges. Climate Impact: Highlights
the critical need to understand the
effects of climate and environmental
Broader

the

changes on  wildlife.

Knowledge: Contributes to
understanding of seasonal migration
patterns in bats. Environmental
Concerns: Raise concerns about the
impact of environmental changes on

bat populations.
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Targeting Lipid Transport in Malaria

Mosquitoes

Key Findings [ Targeting Lipid
Transport: Focus on lipid transport by
lipophorin (Lp) in Anopheles gambiae
mosquitoes to affect Plasmodium
falciparum development. ¥ Inducing
Sterility: Use of broad-spectrum lipase
inhibitors on adult female mosquitoes

before an infectious blood meal to

induce sterility. [J  Embryonic
Development:  Impaired lipolysis
allows normal early embryonic

development but prevents hatching

due to metabolic issues, causing

embryonic death.

1 Role of Lipoproteins: Lipoproteins,
especially lipophorin and vitellogenin

(Vg), are essential for lipid transport

necessary for egg development. [

Published Research: Findings
published in  PLOS Biology,
emphasizing the importance of
maternal lipolytic machinery in

mosquito progeny
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Silencing triglyceride lipase or lipid

storage droplets disrupts energy
metabolism in progeny, leading to
embryo death. Impact of Lipase

Inhibitors.
Summary

A recent study highlights that targeting
lipid transport in malaria-carrying
mosquitoes can induce sterility and
prevent embryo hatching, offering
potential new strategies for mosquito

control.
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Introduction to the State of Forest
Report 2023

The State of Forest Report (SFR) 2023
was unveiled by Union Environment
Minister Yadav on

December 21, 2024, at the Forest

Bhupender

Research Institute in Dehradun. This
biennial report serves as a crucial
barometer for tracking tree and forest
cover, carbon stock, forest fires, and

other significant parameters affecting
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India's verdant cloak. The findings
25.17% of

geographical area is now under forest

reveal that India’s
and tree cover, showcasing an upward
trend from the previous report in 2021.
This translates to a modest increase of
1,445 sq. km, with forests covering
21.76% and trees 3.41% of the land
area. As per the National Forest Policy
of 1988, the goal is to have 33% of the
nation's land under tree or forest cover,
the

ongoing conservation efforts.

highlighting imperative  for

Findings of the SFR 2023 Key
Statistics Forest and tree cover in India
stands at 25.17%.

21.76% of land, while tree cover

Forests occupy

accounts for 3.41%. An increase of
1,445 sg. km from 2021 figures.
Comparative Analysis The previous
SFR reported forest cover at 21.71%
and tree cover at 2.91%. The report
indicates positive growth trends in
states like Chhattisgarh, Uttar Pradesh,
and Odisha, while Madhya Pradesh,
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Karnataka, and Nagaland have seen

declines

State-wise Analysis of Forest Cover
Changes Chhattisgarh: Notable for
significant increases in both forest and
tree cover. Uttar Pradesh: Improved
management practices have led to a
Odisha:

Recognized for effective afforestation

rise in green cover.

initiatives.
Conversely, Madhya Pradesh,
Karnataka, and Nagaland have

reported reductions, raising alarms

regarding deforestation and land
conversion for agricultural purposes.
Implications The SFR 2023 reveals a
complex landscape where wins in
some states are offset by losses in
others, necessitating a nuanced
approach to forest management and

conservation.

Challenges to Forest Health and
Biodiversity Sensitive Areas at Risk
Western Ghats: Documented a loss of

58.22 sg. km of forest cover over the
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last decade, signaling concerns for
biodiversity and ecosystem health.
Nilgiris: A UNESCO biosphere, faced
a staggering 123.44 sq. km decrease,
exacerbated by increased forest fires.
Mangrove  Degradation: India's
mangrove cover has reduced by 7.43
sg. km, impacting coastal ecosystems
crucial for biodiversity and climate
resilience Factors Contributing to
Decline Agricultural expansion and
urbanization are major culprits,
threatening fragile ecosystems and
biodiversity. The health of forests is
not for  carbon

crucial only

sequestration but for the myriad

species that depend on these habitats.

The Role of Forests in Climate Action
Forests play a pivotal role in mitigating

climate change through carbon

sequestration. Carbon Stock: The SFR
2023 reports an increase of 81.5
in carbon stock,

million tonnes

supporting India’'s commitment to

enhance its carbon sequestration

efforts.
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Future Targets: India aims to
increase its carbon stock by 2.5-3
billion tonnes by 2030, emphasizing
forest

sustainable management

practices.

Conclusion: The Path Forward The
State of Forest Report 2023 provides a
mixed bag of insights, highlighting
both

challenges. While certain states have

progress and  significant

made commendable strides in
increasing forest cover, others are
grappling with degradation and loss.
Call to Action: The findings urge
policymakers and stakeholders to
focus on sustainable practices,
prioritize biodiversity, and enhance
conservation efforts to secure green

cover for future generations.

Navigating Threats: The Indian

Navy's Strategic

Response in the Gulf of Aden and Red
Sea The Gulf of Aden and the Red Sea
are increasingly becoming focal points
of maritime threats that pose risks to

international shipping and regional
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stability. Defence Minister Rajnath
Singh emphasized the importance of
maritime security for India's economic
prosperity, stating that the Indian Navy
Is poised to enhance its presence in
these critical waters to ensure safety
and freedom of navigation. Current
Threat The
maritime domain around the Gulf of
Aden and the Red Sea is fraught with

Maritime Landscape

peril, including piracy, armed conflict,
and geopolitical tensions. Increased
Piracy Incidents: Reports indicate a
piracy
especially from groups operating in the

resurgence  of activities,

region,  threatening  commercial
vessels. Geopolitical Tensions: The
ongoing conflict involving the Houthis
and other factions in Yemen has led to
shipping,

exacerbating the security dilemma in

hostile actions against
the area. Recent naval confrontations
and threats highlight the urgency for a
robust maritime strategy. The Indian
Navy is thus responding proactively to
these evolving challenges. Indian

Navy's Strategic Enhancements. In
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response to the unfolding security
landscape, the Indian Navy has ramped
up its operations in the Gulf of Aden
and the Red Sea. Deployment of Naval
Assets: The Indian Navy has stationed
guided missile destroyers in the region,
enhancing its capability to respond
swiftly to threats. Collaborative
Efforts: The Navy is actively engaging
in joint exercises and collaboration
with other naval forces, including
those of the US and allied nations, to
This

aims to

bolster maritime  security.

strategic  enhancement
establish a formidable presence that
deters piracy and ensures safe passage
for commercial shipping lanes What
are the primary threats in the Gulf of

Aden? The major threats include

piracy,
geopolitical tensions.

and

iIs the

armed conflict,
How
Indian Navy increasing its presence in
the region? By deploying naval assets
collaborative

and engaging in

exercises with other nations.
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What role do naval civilians play in

the Indian Navy's operations?

They provide logistical, technical, and
administrative support essential for
operational success. Why is maritime
security crucial for India’s economy?
It ensures safe passage for trade routes
vital for economic prosperity. What
recent incidents have raised concerns
in the Red Sea? Conflicts involving the

Houthis and attacks on commercial

shipping.

How does India collaborate with

other nations for maritime security?

Through joint exercises and strategic

partnerships with allied naval forces.

What

implemented to combat piracy?

strategies are  being

Increased naval presence and

international collaboration.

How does naval presence affect

freedom of navigation?
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A robust naval presence deters threats,

ensuring secure navigation.

What is the significance of the Year

of Naval Civilians?

It acknowledges the critical

contributions of civilian roles in

supporting naval operations.

How can civilians contribute to

national service?

By providing essential services and

support that strengthen military
capabilities.

Growing Naval Capability Tri-
Commissioning: Three naval

platforms were commissioned
simultaneously. Significance: This is a
Major leap towards Atmanirbhar
Bharat (self-reliant India). Dedication:
Platforms dedicated to the nation by
PM Modi.

Platforms INS Nilgiri: Type: Lead ship

Details of the Naval

of Project 17A frigates. Historical
Significance: Named after the naval

empire of the Cholas.
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INS Type:  Sixth

submarine of Project 75 Kalvari class.

Vaghsheer:

Importance: Enhances underwater
capabilities. INS Surat: Type: Fourth
ship of Project 15B destroyers.

Historical Significance: It reflects
India's ancient ties to West Asia
through Gujarat.
Global

but

Strategic Vision
Not

development-

India's Position:
expansionist
oriented. Recognized as a reliable
the Global South.

Indigenization Efforts: Emphasis on

partner in
reducing dependence on foreign
equipment. Over 5,000+ equipment
are now manufactured in India.
Military Growth: 39 out of 40
platforms commissioned in recent

years were made in India.

Nagarhole Tiger Reserve

Nagarhole Tiger Reserve is located in
Karnataka, India, and is part of the
Nilgiri Biosphere Reserve. The reserve
covers an area of approximately 643
square kilometers, featuring a mix of
and

deciduous forests, grasslands,
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hills. It is home to a diverse range of
wildlife, including tigers, elephants,
leopards, and various species of birds.
Nagarhole is known for its rich
biodiversity and is a crucial habitat for
many endangered species. The reserve
wildlife

safaris, trekking, and bird watching,

offers opportunities  for

attracting nature enthusiasts and
tourists. It was established as a national
park in 1988 and later designated as a
tiger reserve in 1999. e The reserve
plays a significant role in conservation
efforts and is monitored by the

National Tiger Conservation
Authority. Summary: Nagarhole Tiger
Reserve in Karnataka, India, is a vital
wildlife habitat known for its rich

biodiversity and conservation efforts.
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The Spotted Deer
The Spotted Deer, also known as the
Chital, is a striking embodiment of
grace in the animal kingdom. Known
for their distinctive coat adorned with
white spots, these deer are not just a

sight to behold but play a pivotal role

in maintaining. Physical
Characteristics Spotted Deer are
celebrated for their remarkable

physical traits: Distinctive Coat: Their
reddish-brown fur is peppered with
white spots, providing excellent
camouflage in the dappled sunlight of
their forest habitats. Size: Adult males
can weigh between 70-90 kg, while

females are slightly smaller, averaging
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50-70 kg. Antlers: Male Spotted Deer
boast impressive antlers that can reach
up to a meter in length, which they

shed annually.

Habitat and Distribution Spotted Deer
thrive in a variety of habitats: Preferred
They

inhabit deciduous forests, grasslands,

Locations: predominantly
and scrublands. Geographic Range:
Found mainly in India, Sri Lanka, and
Nepal, they adapt well to different
environmental conditions. The spotted
deer, also known as the chital, is listed
as Least Concern on the IUCN Red
List. This means that the species is not
considered to be at high risk of

extinction.

Understanding Fermions and Bosons:
the

fundamental building blocks of matter

Fermions and bosons are
and energy. Fermions: Particles that
make up matter, such as electrons,
protons, and neutrons. Bosons:
Particles that mediate forces between
fermions, with photons being a prime

example. Classifications of Fermions
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Fermions can be categorized into two
main types: Dirac Fermions, Particles
that may or may not possess mass but
are distinct from their antiparticles. An
example is the electron, which has a
corresponding  positron. Majorana
Fermions: These particles are unique

in that they are their antiparticles.

Neutrinos are suspected to be
Majorana  fermions, leading to
intriguing implications for

understanding dark matter and the

universe's fundamental workings.

The Standard Model of Particle
Physics The Standard Model is a
theoretical framework that integrates
all known fundamental particles and
their interactions. It encompasses both
fermions and bosons, delivering a
comprehensive understanding of how
particles interact  through the
electromagnetic, weak, and strong
The

successfully predicted the existence of

nuclear forces. model has

several particles, including the Higgs

boson, further solidifying its validity.
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Latest Discoveries and Theoretical
Advances Exciting developments in
the field of particle physics have
emerged recently. Impossible Particle
Discovery: Researchers have reported
the discovery of an
that

"Impossible"

particle challenges existing

theories. Exotic Paraparticles:

Physicists have described exotic
'paraparticles’ that defy conventional
categorization, indicating that our
understanding of particle interactions

may need significant revision.

Cyclotron # Definition: A cyclotron is
a type of particle accelerator that uses
a magnetic field to accelerate charged
particles in a spiral path. Functionality:
It operates by applying a high-
frequency alternating voltage to
accelerate particles, allowing them to

gain energy as they spiral outward.

Applications: Cyclotrons are
commonly  used in medical
applications, particularly in the

production of radioisotopes for PET

scans and cancer treatment. Types:
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There are various types of cyclotrons,
including isochronous cyclotrons and
compact cyclotrons, each designed for
specific  applications.  Research:
Cyclotrons are also utilized in nuclear
physics research and materials science

for studying the properties of different

materials. Medical Advancements:
The technology has significantly
advanced the field of nuclear
medicine,  improving  diagnostic

imaging and treatment options. Future
Prospects: Ongoing research aims to
enhance cyclotron efficiency and
expand their applications in various

scientific fields.
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Blue Ghost
Introduction The excitement in the
aerospace community reached a fever
NASA and Firefly
Aerospace successfully launched their

pitch  when

new lunar mission today at 08:11 am

Kyiv time. # Utilizing the reliable
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SpaceX Falcon 9 rocket, this ambitious
mission is set to land on the Moon on
March 2, delivering vital scientific
cargo to help us understand the lunar
surface and beyond. The Blue Ghost
Lander The centerpiece of this mission
Is the innovative Blue Ghost lander,

meticulously developed by Firefly

Aerospace. This is not just any
standard lander; it's designed to
conduct a range of scientific

experiments and tests that will pave the
way for future
Mission Objectives: Deliver NASA

cargo to the Moon. Test drilling

lunar exploration.

technologies and collect lunar regolith
samples. Evaluate new navigation

systems  and radiation-resistant

computing methods.
NASA's Scientific Cargo

This mission aims to transport 10
cargoes from NASA, each brimming
with cutting-edge technology that will
vastly enhance lunar studies. Here’s a
closer look at some of the key

instruments being sent to the Moon:
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Lunar Instrumentation for Subsurface
Thermal Exploration with Rapidity
(LISTER): Characterizes the heat flow
from the Moon's
PlanetVac (LPV): Designed to collect

and analyze regolith samples. Next

interior. Lunar

Generation  Lunar  Retroreflector
(NGLR): Aids in precise distance
measurements between the Earth and
the Moon while solving fundamental
physics questions. Regolith Adherence
Characterization (RAC): Studies how
lunar regolith interacts with various
Radiation Tolerant
(RadPC): A

computer capable of recovering from

materials.

Computer robust

radiation-induced malfunctions.

Electrodynamic Dust Shield (EDS):

Uses electric fields to manage

hazardous lunar dust. Lunar

Environment  Heliospheric

(LEXI):

X-ray
Imager Investigates solar

wind interactions with  Earth’s
magnetic field. Lunar Magnetotelluric
Sounder (LMS): Characterizes the

Moon's mantle structure. Lunar GNSS
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Receiver  Experiment  (LUGRE):
Demonstrates signal tracking from
satellite Stereo

global systems.

Camera for Lunar Plume-Surface
Studies (SCALPSS): Captures rocket
plume impacts on regolith during

lander descent.
Mission Timeline and Operations

The Blue Ghost will embark on a
fascinating journey,
Earth orbit for

remaining in
8 hours before
transitioning to the lunar orbit for 4
days. The lander is expected to operate
on the lunar surface for an impressive
14 days, equivalent to a lunar day. This

extended operational time will enable

extensive  data  collection and
experimentation.
Understanding Rat-Hole Mining

Rat-hole mining refers to a primitive
method where miners dig small holes
to extract coal, often using only basic
tools. This technique is notorious for
its hazardous conditions, leading to

frequent accidents. Historical Context:
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Rat-hole mining has been prevalent in
several parts of India, particularly in
the northeastern region, where demand
for coal remains high. Risks: Sudden
flooding from hidden aquifers can
inundate tunnels. Lack of safety
measures increases the likelihood of
accidents. The Dima Hasao Incident
The recent tragedy in Dima Hasao
serves as a grim reminder of the
rat-hole

dangers associated with

mining.

The Ongoing Debate on Mining
Regulations The rat-hole mining
practices have been officially banned

by the National Green Tribunal (NGT)

since 2014, vyet illegal mining
continues to flourish. Regulatory
Challenges: The enforcement of

mining bans has proven difficult, with

reports of continued operations.
Investigations have raised questions
about the complicity of local officials
in allowing illegal mining to persist.
Political Ramifications: The tragedy

has ignited political debates, with
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accusations flying between parties

regarding accountability and
negligence.
Ancient DNA and Population

Dynamics [J Ancient DNA (aDNA)
Significance Prehistoric burial sites
provide valuable genetic material.
Helps in understanding population

dynamics and historical migrations.

@ Challenges in Genetic Ancestry

Tracing genetic ancestry IS
complicated.  Similarities among
populations across different

geographical regions add complexity.

Ml Sample Size Issues Comparisons

between ancient and medieval

populations are hindered by smaller

aDNA  sample sizes.  Affects
sequencing quality.
4 Advancements in  Analysis

Techniques Traditional SNP analysis
IS being supplemented with haplotype

and rare variant methods. Enhances

88

join telegram group

understanding of population

structures.

] Twigstats Methodology A new
method called Twigstats improves the

analysis of ancient genomes. Allows

for high-resolution ancestry
reconstruction and better
understanding of population

coalescence.

% Viking Ancestry Insights Study

revealed earlier interactions and
migrations from Scandinavia to Britain
and the Baltic regions. Indicates a
complex ancestry before the Viking

Age.

W' Cultural and Genetic Interplay
Research highlights the relationship

between cultural transitions and

genetic changes. Provides a nuanced
view of early medieval population
Innovative

dynamics.  Summary:

genomic analysis methods,
particularly Twigstats, enhance our

understanding
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Understanding Human
Metapneumovirus (HMPV) HMPV

identified in 2001, belongs to the
Pneumoviridae family, which includes

respiratory syncytial virus (RSV). It

predominantly affects children, the
elderly, and immunocompromised
individuals. Transmission and
Vulnerable  Populations  At-Risk
Groups: HMPV spreads
predominantly through respiratory
secretions. Close contact with an

infected person or contaminated

surfaces can facilitate transmission.
Children under 14 Elderly individuals

Those with compromised immune

system

Comparison

o DNA as genetic material o RNA as genetic material

o Mostly double stranded o They are single stranded
o Mutation rate is less than RNA viruses o Mutation rate is higher than DNA viruses

o DNA viruses are stable o RNA viruses are unstable

o Replicate in nucleus of host cell

o Contain a large genome

o Newly synthesized DNA is packed in a pre-

formed capsid called procapsid

o Replicate in the cytoplasm of host cell
o Contain a small genome

o Newly synthesized RNA is not packed in a
procapsid
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Therapeutic interventions for RNA virus infections

mRNA vaccines

« mRNA introduced as a vaccine,
expresses the requnred
functional protei

‘. Antiviral drugs——\l [RNA-based therapeutics]
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protease inhibitors e.g pathbreaking
boceprevir and telaprevir CRISPR-based 9!"0"‘5 editing
(o uvemsme « Nanoparticles based delivery

EdV
:ﬁ- SARS-CoV-2 M,

« Direct acting antivirals (DAASs),

system able to increase stability,
immunogenicity and
effectiveness of MRNA vaccines

arget gen
lstu?sc V-2,

eg. 3 \p
* RNA replication inhibitors, e.g. « ss oligont
ni bind t

ucleotide seq « Three types of mRNA vaccines
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available are, conventional
a A and mMRNA, self-amplifying mRNA,
and trans-amplifying mRNA

s specifically
jons.

e « Application in di
L0 Hiv HA glycoprotein viral particie:
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« Azidothymidine (AZT), first micro RNA (miRNA)
* Haw gression

e s jt| | * Firsttwo mRNA vaccines for
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Introduction to Cryptography

Cryptography, derived from the Greek
term meaning "hidden writing," is the
art of

encoding and decoding messages to
protect sensitive information. |

The Role of Cryptography in
Securing Digital Communications
Cryptography IS pivotal in

safeguarding sensitive information
across various digital

platforms. Its applications are vast,
particularly in:

Internet Banking: Protecting

transactions from unauthorized access.
E-commerce: Ensuring customer data
Is secure during online purchases.
Secure Messaging Systems:
Preventing interception of private
communications. The consequences of
cryptographic ~ failures can  be
catastrophic, leading to Financial loss
and reputational damage
Advancements in Cryptography
Research in India

India is emerging as a significant
player in the field of cryptography
research. With
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institutions like the Indian Institute of
Science and Raman Research Institute
Leading the charge, several key
advancements include:

e Development of quantum-resistant
algorithms to counter the threats posed
by quantum computing.

e Researched into homomorphic
encryption, allowing computations on
encrypted data without decryption.

e Collaborative projects focused on
enhancing the security of data
transmission across various platforms.

Quantum Computing and Its
Impact on Cryptography
As quantum computing rapidly

advances, it poses a significant threat
to traditional cryptographic methods.
The implications of quantum
computing on cryptography are
profound:

Breaking Current Encryption:
Quantum computers can  solve
problems that are currently intractable
for classical computers, potentially
rendering existing encryption methods
obsolete.

Need for Quantum-Resistant
Algorithms: The development of
cryptographic  systems that can
withstand ~ quantum  attacks s
imperative for future security.

Conclusion:  The  Future of

Cryptography in India

The future of cryptography in India is
bright, with ongoing research and
innovation paving the way for more
secure digital communications.
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As the landscape continues to evolve,
the need for robust cryptographic
measures will only grow.

It's crucial for researchers and
institutions to remain vigilant and
proactive in their efforts to safeguard
our digital  future.  Continued
investment in research and
development Collaboration between
academia and industry Emphasis on

education and  awareness in
cryptography.

Water Hyacinth Woes: How
Invasive . Plants Are Stranding

Fishermen on Lake Naivasha
Introduction

The serene waters of Lake Naivasha, a
lifeline for many fishermen in Kenya,
have become an arena of despair.
Fishermen are grappling with the
invasive water hyacinth, a green
menace  that  threatens  their
livelihoods. Imagine spending over 18
hours on the water, only to return
empty-handed. This is a harsh reality
for many, as the invasive plant not only
disrupts fishing activities but also
poses ecological challenges.

The Origins of Water Hyacinth in
Kenya

The water hyacinth, native to South
America, was introduced to Kenya in
the 1980s, primarily as an ornamental
plant. However, it quickly transformed
into an ecological adversary.
Historical Background:

Introduced by tourists, the water
hyacinth found a perfect breeding
ground in the nutrient-rich waters of
Lake Naivasha.
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First sighted around a decade ago, it
has proliferated, forming extensive
mats that choke the lake.
Environmental Factors:

The plant thrives in polluted waters,
exacerbating the already declining
water quality and affecting aquatic life.
Impact on Fishing Communities
The repercussions of this invasive
species are dire for local fishermen.
Personal Accounts:

Fisherman Simon Macharia highlights
that losing nets and time on the water
has become commonplace.
"Previously, we would catch up to 90
kg of fish per day, but nowadays we
get between 10 kg and 15 kg," he
lamented.

Economic Statistics:

The East African Journal of
Environment and Natural Resources
estimates annual losses between $150
million and $350 million across
Kenya's fishing, transport, and tourism
sectors due to the hyacinth invasion.
Ecological Consequences:

The dense mats block sunlight,
affecting photosynthesis in aquatic
plants, and result in a drastic drop in
fish populations.
Innovative Solutions
Sustainability Efforts

In the face of adversity, innovative
solutions are emerging.

HyaPak's Mission:

Founded in 2022, HyaPak aims to
tackle both the hyacinth problem and
plastic waste Dby converting the
invasive plant into biodegradable
packaging.

and
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The partnership with fishermen allows
them to harvest and sell hyacinth for
processing.

Adapting to the Crisis:

Fishermen are learning to adapt, with
HyaPak processing up to 150 kg of
water hyacinth weekly, creating an
eco-friendly alternative to plastics.
Long-Term Solutions:

Other methods include the physical
removal of the plant and the
introduction of natural predators,
though chemical solutions may harm
other aquatic life.

Conclusion

The plight of the fishermen on Lake
Naivasha underscores the urgent need
for  sustainable  practices and
environmental awareness. The
innovative approaches of HyaPak and
the resilience of local fishermen offer
a glimmer of hope amid the challenges
posed by water hyacinth.

The Hindu

SPAM REGULATION AND

BLOCKCHAIN LEDGER

e TRAI had also worked with an
external agency to develop a DND
app, which would allow customers to
register their DND preferences and
accept complaints.

e Under the Telecom Commercial
Communication Customer
Preference Regulation (TCCCPR),
2018, telemarketers who called or
sent messages to DND-registered
customers would receive warnings,
and if enough warnings accumulated,
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they would be Dblacklisted from
sending messages to telecom
operators. TRAI mandated in the
TCCCPR that telcos use a blockchain
ledger, also known as a distributed
ledger, to store a constantly-updated
list of approved senders of SMS
messages.

e Telcos would also be required to

approve specific formats of messages.

What s
Technology?
Blockchain ledger technology refers to
a system of recording information in a
way that makes it difficult or
impossible to change, hack, or cheat
the system. Here’s How it operates:
Definition of Blockchain: A
blockchain is a distributed database or
ledger that is shared among the nodes
of a computer network, securing data
in blocks that are linked together in a
chronological order.

Key Components:

Blocks: Each block contains a list of
transactions.

Chain: Blocks are linked together in a
sequence.

Nodes: Every participant in the
network maintains a copy of the
blockchain.

Difference from Traditional
Ledgers: Unlike centralized databases
where a single entity has control,
blockchain is decentralized and
distributed, offering. Greater security
and resilience against fraud.

Blockchain  Ledger
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Applications of Blockchain Ledger
Technology

The versatility of blockchain ledger
technology is evident in its
applications across various industries:
Financial Services:

Cryptocurrencies enable peer-to-peer
transactions without intermediaries.
Smart contracts automate and enforce
agreements.

Supply Chain Management:
Enhances traceability of products from
origin  to  consumer. Increases
accountability among stakeholders.
Healthcare:

Secures patient records, ensuring
privacy and easy access for authorized
personnel.

Identity Verification:
Streamlines processes for verifying

identities and managing credentials.

Advantages of Using Blockchain
Ledger Technology

Blockchain ledger technology offers
numerous benefits that are compelling
for businesses:

Enhanced Security: The
cryptographic nature of blockchain
makes it highly secure against data
breaches.

Transparency: All transactions are
recorded on a public ledger, allowing
easy verification.

Cost Reduction: Eliminates the need
for intermediaries, reducing
transaction fees.
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Decentralization: Distributes control,
reducing the risk of a single point of

failure.

Challenges and Limitations of
Blockchain Ledger Technology
Despite its advantages, blockchain
technology faces several challenges:
Technological Barriers: Adoption is
hindered by a lack of understanding
and technical expertise.

Scalability Issues: As the network

grows, transaction speeds may
decrease.
Regulatory  Challenges:  Varied

regulations across regions complicate
global adoption.

Environmental Concerns:  The
energy consumption of blockchain
networks is a growing concern.

The Future of Blockchain Ledger
Technology

The future of blockchain
technology is  promising
emerging trends:
Decentralized
Transforming
systems.
Interoperability: Connecting different
blockchain networks for seamless
transactions.

Regulatory Clarity: Governments are
beginning to develop frameworks for
blockchain technology

Godda Thermal Power Station is a
coal power plant dedicated for
electricity export to Bangladesh. It is
located in Godda district, Jharkhand,
India.

ledger
with

Finance
traditional

(DeFi):
financial
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e The power generation capacity is
1,600 MW. The plant was built under
an agreement between the
governments of India and Bangladesh.

The Hindu

Mount Ibu
Mount Ibu, an active stratovolcano
located in North Maluku, Indonesia
In January, it erupted over 1,000 times,
leading to the evacuation of thousands
of residents.
Eruption Details: The eruptions
varied in intensity, creating awe-
inspiring yet hazardous displays of
nature.

Stratovolcano (Composite Volcano) Erupting

___——Steam and Ash
£7

Alternating Layers of Lava
and Pyroclastic Material
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Active volcanos around the Indonesian archipelago
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New Findings on Sunburn

Key Insights from the Study

1 RNA Damage Over DNA: Recent
research challenges the traditional
view by showing that sunburn
primarily damages RNA, not DNA,
altering our understanding of UV
radiation effects.

¥ Cross-Species Consistency: The
study involved both mice and human
skin cells, demonstrating similar
responses to UV radiation across these
species.

[ Published Work: Findings were
published in the journal Molecular
Cell, enhancing the scientific
community's knowledge of skin
damage mechanisms.

& ZAK-alpha's Role: The protein
ZAK-alpha is pivotal in the ribotoxic
stress response, activated by RNA
damage, leading to inflammation and
cell death.

Q Initial Cellular Response: Cells
initially react to RNA damage from
UV  exposure, which triggers
inflammatory  signaling and the
recruitment of immune cells.

1 Gene Functionality: Eliminating
the ZAK gene in mice stopped the
inflammatory and cell death responses,
underscoring its essential role in UV-
induced skin damage.

@ Broader Implications: The study
suggests distinct roles for ribotoxic
stress response and DNA damage
signaling, potentially impacting skin
immunity and cancer development.
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Dinosaur Extinction and the Role of
Sulphur

Key Insights

1 Sulphur's Role: Most studies have

identified sulphur as a crucial factor in

the mass extinction of dinosaurs.

4 Sulphate Aerosols: There is

significant variation in estimates of

sulphate aerosols from impacted rocks

in Mexico.

4 New Study: We utilized sulphur

concentrations and isotopic

compositions from drill cores in the

crater region.

® Global Analysis:  Analyzed

chemical profiles of K-Pg boundary

sediments worldwide.

% Findings: Suggest that the impact of

sulphur on dinosaur extinction may

have been overestimated.

Ml Research Challenge: Challenge

previous assumptions about sulphur's

role in mass extinction events.

1 Study Emphasis: Highlights the

need for more accurate assessments of

environmental factors during the K-Pg

boundary.

Ancient DNA and Population
Dynamics

DNA  (aDNA)

Significance: Prehistoric burial sites

O Ancient

provide valuable genetic material.

Helps in understanding population

dynamics and historical migrations. ®
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Challenges in Genetic Ancestry
Tracing genetic  ancestry s
complicated.  Similarities among
populations across different

geographical regions add complexity.

Ml Sample Size Issues Comparisons

between ancient and medieval

populations are hindered by smaller

aDNA  sample sizes.  Affects
sequencing quality.
4 Advancements in  Analysis

Techniques Traditional SNP analysis
Is being supplemented with haplotype
and rare variant methods. Enhances
understanding of population

structures.

] Twigstats Methodology A new
method called Twigstats improves the

analysis of ancient genomes. Allows

for high-resolution ancestry
reconstruction and better
understanding of population

coalescence.
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% The Viking Ancestry Insights Study

revealed earlier interactions and
migrations from Scandinavia to Britain
and the Baltic regions. Indicates a
complex ancestry before the Viking

Age.

W\ Cultural and Genetic Interplay
Research highlights the relationship

between  cultural transitions and
genetic changes. Provides a nuanced
view of early medieval population
Innovative

dynamics.  Summary:

genomic analysis methods,
particularly Twigstats, enhance our
understanding of ancient populations,
migrations, and the interplay between

culture and genetics.

India: A

Transformative Journey Introduction

Digital Governance in
In recent years, India has embarked on
an ambitious journey toward digital
governance. This transformation is not
just about improving citizen services;
the

capabilities of government employees.

it’s also about enhancing
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The efficiency of public service
delivery is closely tied to the skills and
competencies of the workforce behind
it. The Digital

Governance

Importance  of

Enhancing  Citizen
Services Digital governance is a game-
changer for citizen services. Imagine
being able to access government
services from the comfort of your
home without the hassle of long
gueues and paperwork. This shift not
only saves time but also makes

services more accessible to everyone.

Empowering Government Employees
On the flip side, digital governance
empowers government employees by
equipping them with the tools they
need to perform their jobs more
effectively. As public expectations

evolve, so too must the skill set of

those in governance roles. The
pressing need for government
employees to navigate digital

platforms is paramount in our tech-
Context:
The

driven world. Historical

Chanakya’s Influence

96

join telegram group

Arthashastra and Modern Governance

Chanakya’s governance principles
have left a lasting impact, particularly
in  South Asia. His the

Arthashastra, provides insights into

work,

statecraft, economic policy, and ethical
leadership. These principles continue
to shape modern governance theories
and public administration,
emphasizing the need for a skilled

workforce in governance.

Capacity  Building in  Digital
Governance The Shift in Government
Work Culture Digital

represents a paradigm shift in how

governance

government employees engage with
their work. The adoption of technology
facilitates effective communication,

and
iIGOT

Karmayogi: A Training Revolution

informed decision-making,

streamlined workflows.
One of the standout initiatives is the
IGOT Karmayogi platform, launched
in 2020. This online training portal
aims to equip government officials

with essential skills in data analytics,
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public administration,
The

personalized learning paths fosters

and digital
technologies. flexibility  of
continuous improvement, a vital trait

in today’s fast-paced world.

e-Office  Initiative:

Processes Equally transformative is

Streamlining

the e-Office initiative, which digitizes
This

reliance on

government workflows.

drastically  reduces
paperwork and enhances operational
By file
management and grievance redress,
the

communication

efficiency. automating

initiative  promotes real-time

and transparency.
Government e-Marketplace (GeM)
Another significant initiative is the
transition of procurement processes to
the online sphere, with platforms like
the Government e-Marketplace (GeM)
playing a crucial role. This not only
simplifies  procurement but also
ensures transparency in government
spending. Challenges in Digital
Governance Resistance to Change
initiatives, hurdles

Despite  these

97

join telegram group

remain. Resistance to change among
some segments of the workforce
presents a tangible challenge.
Bureaucratic structures can be slow to
with levels of

adapt, varying

enthusiasm and readiness among

employees.

The Digital Divide The digital divide
IS another pressing issue, especially in
rural areas where access to high-speed
internet and digital tools can be
Without this

risk

limited. addressing

disparity, we leaving many
employees and by extension, many
citizens behind in an increasingly

digital world. Cybersecurity

Concerns As government operations
shift online, the risk of data breaches
and cyberattacks escalates. Protecting
sensitive  information is  non-
negotiable, and training employees in
cybersecurity protocols is critical to

fortifying digital governance systems.

The Path Forward Continuous

Learning and Adaptability The need
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for continuous learning cannot be
overstated. The rapid evolution of
digital tools necessitates ongoing
training and upskilling opportunities to
ensure that employees remain capable
and confident in their roles.
Conclusion India’s digital governance
initiatives have laid a strong
foundation, but much remains to fully
harness the potential of digital
transformation. With robust
infrastructure, targeted training, and a
commitment to building a dynamic
workforce, India can set a global
benchmark for digital governance. The
key lies in ensuring that every
employee, regardless of background,
rank, or location, is equipped to excel
in the digital age. Only then can we
achieve a governance model that is
accountable, transparent, and inclusive

for all.
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