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Nilgiri Biosphere: A Rich Tapestry of Nature and Culture
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Overview of the Nilgiri Biosphere

@® UNESCO Biosphere: The Nilgiri biosphere is the first UNESCO-declared
biosphere in India, covering over 5,500 square kilometers across Karnataka, Kerala,
and Tamil Nadu.

Biodiversity and Unique Species

< Biodiversity: Home to unique flora and fauna, including the medicinal Baeolepis
nervosa plant, Nilgiri Chilappan, and the star-eyed bush frog, endemic to the region.

Human Impact and Challenges

6 Human Activity: Increased human activity, especially from colonial-era tea
plantations, agriculture, and tourism, poses new challenges to the biosphere.

7% Environmental Challenges: The use of heavy pesticides and fertilizers by farmers
contaminates water sources, while tourism contributes to waste and traffic issues.
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Sustainability and Conservation Efforts

¢ Sustainability Initiatives: Local communities and organizations like ‘Clean
Coonoor’ and the Keystone Foundation are working towards sustainability and
climate resilience.

<& Government Aspirations: The state government aims for carbon neutrality,
reduction of plastic waste, and conservation of endemic species like the Nilgiri tahr.

Cultural Heritage and Indigenous Communities

&5 Cultural Heritage: The ancient Nilgiris are culturally rich, with the indigenous
Toda community playing a significant role in the region's history, despite their
dwindling numbers.

UNESCO Biosphere

Biodiversity Human Activity Sustainability Initiatives Cultural Heritage

Unique Flora and Fauna Environmental Challenges Local and Government Efforts Indigenous Communities

Nilgiri Biosphere Conservation

$ Conservation Success

Largest Protected Forest: The Nilgiri Biosphere is the largest protected forest in
India.

Wildlife Populations: Successful conservation efforts have led to increasing wildlife
populations.

» Wildlife Adaptation

Urban Adaptation: Animals like leopards have adapted to urban environments.
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Human Encounters: Leopards preying on domestic dogs highlight these adaptations.
£ Human-Wildlife Encounters

Frequent Encounters: Residents report frequent encounters with wildlife such as
sloth bears and elephants.

Behavioral Shifts: Indicates a shift in wildlife behavior and habitat use

® Emerging Nature Culture

Global Movement: A growing global movement towards nature appreciation.
Citizen Science: Technology enables engagement and reporting on wildlife issues
E Technology in Conservation

NGO Utilization: NGOs use technologies like mobile alerts and GPS tracking.

Conflict Reduction;: Aims to reduce human-wildlife conflicts and enhance
conservation

& Economic Incentives

Tourism and Economy: Increased tourism and local economic benefits from
conservation.

Community Protection: Encourages communities to protect natural habitats

Collaborative Conservation

Collaboration Needed: Effective conservation requires collaboration between
government, communities, and stakeholders.

Beyond State Authority: Relies on more than just state authority.

Summary: The Nilgiri Biosphere's conservation success is marked by increasing

10
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wildlife populations adapting to human environments, necessitating collaborative
efforts and technology to manage human-wildlife interactions

Methane's Climate Impacts and Global Cooperation

Overview of Methane's Climate Impact

Methane accounts for 30% of global warming since pre-industrial times §
28 times more potent than CO2 over a 100-year period ®

84 times more potent than CO2 over a 20-year period 2

Effective methane reduction can slow near-term temperature rise and aid long-term
CO2 reduction strategies %

Global Cooperation on Methane Reduction
U.S. and China collaboration despite tensions

Partnership at COP28 with UAE to address methane and other non-CO2 emissions

China's first national plan for methane emissions released (Nov 2023) B

Implications for India

India is the 3rd largest emitter of anthropogenic methane ™%

Opportunity to leverage U.S.-China partnership for financing and capacity building

409 million tons of CO2-equivalent methane emitted in 2016:
Agriculture: 74%
Waste: 14%

Energy: 11%

11
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Industrial Processes: 1% [MI

Challenges and Opportunities

Dominance of agriculture (livestock, rice) makes India hesitant to commit to
economy-wide reduction targets =<

The U.S.-China focus creates openings for targeted assistance in waste management
and sector-specific financing

Hesitance in Reduction

ricultural Dominance
Ag Targets

Sector-Specific Financing Capacity Building Challenges

. . Global Warming
Opportunity for India Contribution

Global Cooperation
Methane's Impact Potency Compared to CO2

U.S.-China Partnership

Reduction Strategies
China's National Plan COP28 Summit

Waste Management Programmes in India

Overview

Strong regulatory framework
Weak local capacity hampers implementation

Innovative solutions being developed

12



https://t.me/Saurabhpandeyupsc

Download Saurabh Pandey cse app saurabhpandeyupsc.com Join telegram group
https://t.me/Saurabhpandeyupsc

Notable Example

Indore, Madhya Pradesh:
Citywide organic waste sorting
Large biomethane plant for bus fuel
Key Initiatives

GOBARdhan Scheme: Incentivizes cattle waste utilization and clean energy in
villages as Part of Swachh Bharat Mission-Urban 2.0 for solid waste management.
Need for more support to scale organic waste management

Agriculture Sector

Climate-resilient practices via National Mission for Sustainable Agriculture
(NMSA)

Methane reduction techniques in rice cultivation
National Livestock Mission:

Green fodder production

Silage making

Chaff cutting

Total mixed ratio to reduce methane emissions

13
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International Opportunities

COP29 and India’s Methane Diplomacy

U.S.-China methane partnership creates openings for India. Seek assistance for
methane mitigation in waste sector. Waste sector contributes over 14% of India’s
methane emissions. 2016 inventory estimates around 4% of total methane emissions
from waste sources

Data Quality Issues

Poor emissions factors and waste stream volume data

Satellite monitoring in Delhi and Mumbai shows emissions levels up to 100% higher
than estimates

Dumpsites account for more than 25% of Mumbai’s greenhouse gas emissions
Samhuinn Fire Festival

Cultural Significance: Marks the transition from autumn to winter.
Location: Edinburgh, Scotland.

Traditions: Involves fire, music, dance, and storytelling

14
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Aditya-L1 Mission

Aditya-L1 Mission: India's first scientific mission dedicated to studying the sun was
launched by ISRO in September 2023.

Visible Emission Line Coronagraph (VELC): Developed by the Indian Institute of
Astrophysics (I11Ap) in Bengaluru, VELC is a key instrument aboard Aditya-L1.

Coronal Mass Ejections (CMESs): The mission focuses on studying CMEs, which
are powerful solar explosions that can disrupt satellite electronics and radio

communications on Earth.

First Science Result: The VELC successfully predicted the onset time of a CME

on July 16, showcasing its capability in solar observation.
Q Scientific Goals: One of VELC's major goals is to observe CMEs as they originate

and understand their plasma characteristics, which is crucial for understanding their
source regions on the sun.

15
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& Continuous Monitoring: Ongoing observations with VELC are expected to yield
valuable scientific data about solar activity.

Summary: The Aditya-L1 mission, India's first solar study initiative, successfully

predicted a coronal mass ejection, demonstrating the capabilities of its VELC
instrument

Coronal Mass

What is a CME?

N

can be emitte

Frequency

Solar wind

A steady stream of charged particles —

such as electrons, protons and helium nuclei —
and magnetic fields from the sun.

Earth's
magnetic

Coronal mass ejection Geomagnetic storm

A large eruption of A major disturbance in Earth’s
electrically charged gas magnetic field caused by a large
and magnetic fields from influx of energy from the solar
the sun that is accelerated wind. The largest storms happen

into space by the when a CME reaches Earth.
solar wind.

16



https://t.me/Saurabhpandeyupsc

Download Saurabh Pandey cse app saurabhpandeyupsc.com Join telegram group
https://t.me/Saurabhpandeyupsc

Isro’s next mission — The Sun

Aditya-L1, the first space-based Indian solar observatory, will take off on Sept 2, Isro said. A look at /
what the mission, in which a probe will be placed millions of kilometres between Earth and Sun, entails.

THE MISSION Four month long Haloor)

The mission will be launched by Isro's PSLV XL rocket i inw
from Satish Dhawan Space Centre, Sriharikota. Initially, journey to L‘

the spacecraft will be placed in a low-Earth orbit. Cruise Phase
Subsequently, the orbit will be made more elliptical Earth SOI Exit

and later the spacecraft will be launched towards its
final destination by using onboard propulsion.

Once it leaves Earth's gravitational Sphere of Influence
(SOI), the cruise phase will start and subsequently the
spacecraft will be injected into a large halo orbit

1smillonkm | ’ ADITYA'S PARKING SPOT
‘ LAGRANGE POINT 1

: A Earth centered
around L1 (see figure on the right). The total travel < < i
time from launch to L1 would take about four months. orbit transfer Thefpace(r?ﬂ will l;el '(){?)(e‘fj ;ﬂ asha|?E°';_l:Lt amtund the
Itwillcary 7 payloads Major objectlves . agrangian poin of the Sun-Earth system.
SWIS STEPS-1 a’r“d"’;;" rc:bserve the * Coronal heating and solar wind acceleration
. photosphere,
i o chromosphere, and the a :?:'l:s':g earned YDAt thirsOist
gl ? VELC  outermost layers of the
Byayfis” Sun (the corona), Four | ® Solar wind distribution and

!! !} ﬁ\ ("] HELIOS of these payloads will temperature anisotropy %]

I | directly view the Sun © Initiation of Coronal Mass s
i h KL PAPA  and the remaining Ejection (CME), flares, million km

i e three will carry out and near-earth from the Earth - distance

Ny in-situ studies of space weather of L1 from Earth

particles and fields.

MAGNOMETER

Lagrangian Points are positions In space where
the gravitational forces of a two-body system
(like the Sun and the Earth) create pockets of
gravitational equilibrium. These can be used by
spacecraft to stay docked in a single

position without requiring to burn fuel.

Each planet, with respect to the Sun, has five such
points - L1 to L5. Of these, L1 and L2 are closest

) (comparatively speaking) to the planet, and thus
\ serve as good spots for observational missions.
The most famous occupant of L2 Is the Nasa and
Esa joint effort, the James Webb Telescope - a
successor to Hubble. From L2, It gets a perfect
vantage point to observe deep space.

ADITYA-L] pate: | 2 Sep, 2023
M |SS l O N DISTANCE: 1-5 mn km

(from earth)
® The first Indian

observatory-class
solar mission 4 months

® To be launched 7 ELC SUIT

oyl SRCEs Poly SoL(EXS HEL1IOS
rocket from Satish PAYLOADS: A cpEx 'DADA Di. =1
Dhawan Space Centre 4 4 g

SHAR (SDSC-SHAR), Magnetometers)
Sriharikota MAJOR OBJECTIVES:

® Has to be deployed To understand corona, solar
at L1 point where wind, solar atmosphere, sun
it can view the sun flares, and near-earth space
without any eclipse. weather

L1 lies between Sun-

Earth line

Halo orbit
insertion
inL1l _—

Earth
SOl exit

1.5 million km

Aditya-Ll1 in halo e ——

orbit around Earth-centered
L1 point

Source: ISRO orbit transfer
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WHAT IS DANA/cold drop??

Overview

“ Catastrophic Flash Flooding: A DANA weather phenomenon has led to severe
flash flooding in Valencia, Spain, resulting in over 155 deaths and many missing.

Date of Incident: The flooding occurred on Tuesday, October 29, when some
areas received a year's worth of rainfall in just a few hours.

& Rainfall Amounts: Rainfall reached up to 20 inches (500 liters per square meter)
in certain regions, causing widespread devastation

What is a DANA?

DANAs are intensified versions of what's known as a "cold drop,” which occurs
when a mass of warm air collides with a stagnant mass of cold air at an altitude of
around 29,500 feet (9,000 meters).

In the upper atmosphere, there is a very strong wind current that surrounds Earth like

a belt. Sometimes, this current begins to oscillate, appearing more like a snake than

18
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a belt.

When this happens, the oscillation can get "stuck," enabling the mass of cold air to

remain in one place. On this occasion, it happened in southeast Spain.

A DANA occurs when this cold air meets very warm air near the surface, especially
above the warm waters of the Mediterranean. This combination creates a significant
temperature difference between the different layers of the atmosphere, which in turn

causes the warm air to rise easily and become saturated with water vapor.

If this temperature contrast is combined with humidity and energy from the
Mediterranean, which is very warm after the summer months, the result is heavy

storms and torrential rain.

§ Climate Change Connection: The severity of recent DANA events is linked to
climate change, though some experts call for deeper analysis.

& Warming Mediterranean: The Mediterranean Sea has warmed significantly, with
a temperature increase of 2.7°F (1.5°C) since the 1980s, impacting weather patterns.

Altered DANA Timing: The timing of DANA occurrences has shifted, now
starting in May and lasting through November, compared to the previous September-
October pattern.

M Increased DANA Frequency: There is a 15% to 20% increase in the formation of
DANAs annually compared to six decades ago.

€ Need for Better Communication: Enhanced early warning systems and
communication protocols are essential to prevent fatalities during extreme weather
events.

“ Future Precipitation Events: Climate change is expected to lead to more frequent

and intense precipitation events, necessitating improved prevention and protection
strategies.
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lma Restructuring Vulnerable Areas: There is an urgent need to adapt and restructure
vulnerable regions to mitigate risks associated with extreme climate conditions.

Summary: Climate change is significantly impacting the Mediterranean region,
leading to increased DANA events and necessitating improved communication and
adaptation strategies.

Super-Resolution Microscopy: Breaking the Diffraction Limit

Understanding the Diffraction Limit

A Diffraction Limit: A fundamental limitation in the resolution of light-based
instruments.

& Resolving Ability: Determines how well telescopes can distinguish between
closely spaced distant objects.

Historical Insights

Ernst Karl Abbe's Contribution: In the late 19th century, Abbe formulated a
relationship for maximum resolution: d = w/2N, where d is the resolution, w is the
wavelength, and N is the numerical aperture.

Traditional vs. Super-Resolution Microscopy

4 Traditional Microscopes: Capable of visualizing cells but not smaller structures
like proteins or viruses due to the diffraction limit.

% Super-Resolution Microscopy: Developed from the 1980s, this technique allows
visualization inside cells and down to the atomic level using fluorophores.

Achievements and Recognition

‘Y Nobel Prize 2014: Awarded to the developers of super-resolution microscopy for
their groundbreaking work.

® Technique Innovation: Bypasses the diffraction limit by using radiation to
illuminate specially tagged molecules, enhancing imaging capabilities.
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Summary

Revolutionary Impact: Super-resolution microscopy has transformed the
visualization of cellular structures beyond the diffraction limit, earning its
developers a Nobel Prize in 2014

I Traditional Microscopy |

« N

| Diffraction Limit ‘ \ Super-Resolution Microscopy I

| Resolution Limitation | Fluorophores

b
‘ Enhanced Imaging |

b
| Atomic Level Visualization ‘

overcome past delays.

16th BRICS Summit Highlights

Key Events and Discussions

The 16th BRICS Summit was held in Kazan, Russia from October 22-24, 2024.

A notable bilateral meeting took place between Indian Prime Minister Narendra
Modi and Iranian President Masoud Pezeshkian, marking their first encounter.

@ India is being sought globally to facilitate a peaceful resolution to the Gaza
conflict, leveraging its goodwill with both Israel and Iran.

d. Discussions included enhancing cooperation in strategic areas like the Chabahar
port and the International North-South Transport Corridor (INSTC).

® Iran holds substantial energy resources, with 209 billion barrels of oil and 33,988
billion cubic meters of natural gas, representing 24% of West Asia’s oil reserves.

W& Despite sanctions and conflict, Iran's crude oil production reached 3.4 million
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barrels per day in May 2024, with exports averaging

1.61 million barrels per day in March 2024.

% Both nations desired to strengthen their partnership and acknowledged the
untapped potential in their bilateral relationship.

Summary

The 16th BRICS Summit in Russia featured a pivotal meeting between India and
Iran, focusing on enhancing cooperation and addressing the Gaza conflict, while
highlighting Iran's significant energy resources.

Energy and Cooperation Overview:

BRICS Summit Iran's Energy Resources

India-Iran Meeting ‘ | 209 Billion Barrels of Qil 33,988 Billion Cubic Meters of Natural Gas | 24% of West Asia’s Oil Reserves

N

| Gaza Conflict Resolutlon Strategic Cooperation

Chabahar Port Agreement: Strengthening India-lIran Relations

<« Chabahar Port Agreement

A 10-year contract was signed on May 13 for the operation of Chabahar port.
It aims to enhance bilateral relations between India and Iran.

@ Strategic Location

Provides direct access to India's Kandla and Mumbai ports.

Avoids the Strait of Hormuz, reducing trade risks from regional conflicts.

& Rail and Road Connectivity

700 km railway link between Chabahar and Zahedan is being expedited.

22



https://t.me/Saurabhpandeyupsc

Download Saurabh Pandey cse app saurabhpandeyupsc.com Join telegram group
https://t.me/Saurabhpandeyupsc

Plans for a road link to Zaranj in Afghanistan to facilitate humanitarian aid.

|~ ~-JURKMENISTAN

Saudi Arabia /Oman

%. . , R Myanmar

Yemen

2

Distance
between the
Chabahar &
Gwadar
ports

B Energy Supply Potential

Iran previously supplied 12% of India's crude oil needs.
Renewed ties could lead to the resumption of oil and gas imports.

Discussions on the Iran-Oman-India gas pipeline.
O Military Cooperation

Exploration of closer military ties, including joint defense initiatives.

Potential collaboration on armed drone development.
X Counterterrorism Collaboration

Establishment of joint counterterrorism exercises and intelligence-sharing.

Address threats from terror groups in Pakistan.

1. Naval Cooperation
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Enhancing naval cooperation through port calls and logistical support. Strengthening
security and operational capabilities in the Persian Gulf.

Strategic Initiatives:

Chabahar Port Agreement

‘ Strategic Location ‘ ‘ Rail and Road Connectivity ‘ ‘ Energy Supply Potential ‘ ‘ Military Cooperation ‘ ‘ Counterterrorism Collaboration ‘ ‘ Naval Cooperation ‘

Aspects of Indian diplomacy

Strengthening Ties: India and Iran have significant potential for collaboration,
recognizing the need to Strategic Autonomy: India’s independent engagement with
nations like Iran and Israel showcases its ability to navigate complex international
relations.

&8 National Interest: India’s approach during the Ukraine war exemplifies its
commitment to strategic autonomy in foreign policy.

& Diplomatic Sensitivity: Out-of-context remarks, such as those from Iran’s
Supreme Leader, can jeopardize bilateral relations and should be handled carefully.

IN Modi 3.0 Initiatives: The current Indian government aims to enhance outreach
and strategic partnerships in West Asia, with Iran as a key player.

M BRICS Summit Impact: Recent meetings at the BRICS Summit may provide a
renewed impetus for India-Iran relations.

§ Bilateral Importance: Both nations must prioritize their relationship over
individual comments to maintain a strong partnership.

Summary: India and Iran have the potential for a robust partnership, but must
navigate diplomatic sensitivities and prioritize their bilateral relationship
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Coastal Zone Management Plan

& The Union Ministry of Environment, Forest and Climate Change has approved
the Coastal Zone Management Plan (CZMP) for 10 coastal districts in Kerala.

A The districts included are Kasaragod, Kannur, Kozhikode, Malappuram, Thrissur,
Ernakulam, Kottayam, Alappuzha, Kollam, and Thiruvananthapuram.

M The CZMP is aligned with the Coastal Regulation Zone Notification of 2019.

High Tide Line (HTL) Low Tide Line

- Regulated Zone .I. Upto 12 nautical miles ————

| Average level of the highest tides
Spring High Tide

Average

Tidal

Avsragei high tide Diumal

Average

tms The plan allows these districts to benefit from relaxed Coastal Regulation Zone
(CRZ) rules.

<& Development activities, including the construction of buildings, are now
permitted towards the seaward side.

§% The approval aims to facilitate sustainable development in coastal areas.

< The initiative reflects a balance between environmental protection and economic
growth.

Summary: The Union Ministry has approved a Coastal Zone Management Plan for
10 Kerala districts, allowing relaxed regulations for coastal development

Coastal Zone Management Plan (CZMP) Approval in Kerala
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Key Benefits and Changes

& Direct Benefits: The approval of the CZMP will benefit approximately 10 lakh
people by relaxing construction restrictions.

1 Housing Development: New regulations will allow for the construction of new
houses and repairs to existing homes in previously restricted areas.

& Reduced No Development Zone: The No Development Zone (NDZ) around tidal-
influenced water bodies will be reduced from 100 meters to 50 meters in at least 122
local bodies.

gy CRZ-111 A Classification: 37 village panchayats will be categorized as CRZ-III
A, with a significantly reduced NDZ of 50 meters, impacting densely populated rural
areas.

M1 Population Density: The CRZ-IIl A areas have a population density of 2,161
people per square kilometer, according to the 2011 Census.

i CRZ-2 Category Inclusion: 66 village panchayats will be included in the CRZ-2
category, allowing for the construction of commercial and residential buildings
along authorized structures.

@ Overall NDZ Reduction: The total NDZ in Kerala's CRZ areas will be halved,
decreasing from 239.431 sq. km to 108.397 sg. km.

Impact of CZMP Approval:
CZMP Approval
A
| Relaxed Construction Restrictions ‘
‘ 10 Lakh People Benefited ‘ | New Housing Developments M Reduced NDZ \
| CRZ-2 Category Inclusion ‘ ‘ Overall NDZ Reduction ‘
h k.

‘ 122 Local Bodies Affected ‘ | 37 Village Panchayats ‘ ‘ Population Density: 2,161/sq.km ‘ ‘ 66 Village Panchayats ‘ | From 239.431 sg.km to 108.397 sg.km ‘

summary: The approval of the CZMP in Kerala will significantly relax construction restrictions, benefiting 10 lakh people
and reducing the No Development Zone around water bodies.
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<& Importance of Mangroves: Mangroves play a crucial role in coastal ecosystems
and serve as breeding grounds for numerous fish and other organisms.

R Legal Protection Changes: A 2019 notification has reduced legal protections for
government-held mangrove areas, limiting buffer zones to 50 meters.

@ Buffer Zone Reduction: The buffer zones for mangroves have decreased from
4,300 hectares to 2,500 hectares in the state.

€ Impact on Private Holdings: The new regulations have removed mandatory buffer
zones around mangroves on private properties, potentially endangering these
ecosystems.

A\ Risk of Depletion: The changes in regulations could lead to significant loss of
mangrove vegetation, raising concerns about environmental impacts.

% Mixed Reactions: While private landowners may benefit from reduced
restrictions, the overall consequences for mangrove conservation are alarming.

A& Future Concerns: There are fears that the decision could result in the widespread
destruction of mangrove habitats.

Summary: Recent regulatory changes threaten mangrove ecosystems by reducing
legal protections and buffer zones, potentially leading to significant environmental
degradation

World Cities Day: Urban Sustainability Focus
Key Highlights

@® World Cities Day: Celebrated annually on October 31, emphasizing the
importance of urban sustainability.

& Urban Population Growth: The global urban population stands at approximately
4.7 billion, accounting for 57.5% of the total population, with expectations to double
by 2050.
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< Theme for 2024: This year's theme is <Y outh Climate Change makers: Catalyzing
Local Action for Urban Sustainability’.

A\ Urban Challenges: Cities face significant issues such as climate change, poverty,
inequality, and environmental degradation, particularly in the Global South.

geg Indian Urbanisation: Unlike the Global North, India's urbanization is driven by
economic distress, leading to "poverty-driven urbanization" and migration patterns.

U Infrastructure Issues: Indian cities struggle with housing shortages, inadequate
access to clean water and sanitation, and vulnerability to climate-related events.

Q Impact of COVID-19: The pandemic exposed weaknesses in urban planning and
infrastructure, highlighted by reverse migration trends

Urbanisation and Challenges:

World Cities Day

Utban Sustainabiity

Indian Urbanisation Infrastructure Issues COVID-19 Impact

Urban Popuaw Urban Challenges L\

CI'\mnleChnnge‘ Poverty & Inequality ‘EnwonmenwlDegmdm\'on‘ Economic Distress ‘M'\grul’\onPnnems| ‘Hous'\ngsmvmges‘ ‘Woter&SanWlan’on |Climmevu\nerah'\l'\ty‘ Weak Urban Planning ‘ReverseM\grmion

areas, encompassing around 9,000 statutory and census towns.

B2 Inadequate Planning: Urban planning is impeded by outdated spatial and
temporal plans, failing to accommodate population growth.

& Slum Dwellings: 40% of the urban population lives in slums, indicating severe
housing shortages and overcrowding.

@ Climate Change Impact: Indian cities face challenges from climate change,
including pollution, urban flooding, and heat island effects.
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Urban Challenges Overview:

Urban Population

‘ Inadequate Planning ‘ ‘ Slum Dwellings ‘ ‘ Climate Change Impact ‘ ‘ Growing Inequality ‘ ‘ Governance Issues ‘ ‘ Financial Constraints ‘

88 Growing Inequality: Urban development’s often favor the wealthy, increasing
inequality as millions lack access to basic housing.

iy Governance Issues: Many cities are governed by undemocratic bodies, limiting
local governance and effective urban planning.

& Financial Constraints: Cities receive only 0.5% of GDP in intergovernmental
transfers, restricting their ability to address urban challenges.

Summary: Indian cities face significant urban challenges, including inadequate
planning, climate change impacts, and governance issues, necessitating
comprehensive national interventions.

Millet Consumption Dynamics

Key Insights

™% Misconception of Low Consumption: Dayakar, CEO of ICAR’s Nutrihub,
challenges the belief that millet consumption is low in rural areas.

ils Urban vs. Rural Consumption: Studies reveal that rural millet consumption is on
par with urban levels, despite increasing urban demand.

M Changing Dietary Preferences: Urban areas show a rise in millet consumption
due to higher incomes and evolving dietary habits, while rural areas continue
traditional practices.

@® Regional Production: States such as Rajasthan, Uttar Pradesh, Maharashtra, and
Karnataka are key producers and consumers of millets, used for both food and
fodder.
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® Market Strategies: Experts recommend that millet companies tailor their

strategies for rural markets, emphasizing affordability and diverse consumption
occasions.

& Pricing Strategy: A specific pricing strategy is crucial for rural markets, with
suggestions to price millet products between XI5 and 10 to ensure they remain
affordable.

* Success of Troo Good: Troo Good has become India's largest chikki maker,
successfully selling millet chikkis at I5 each, proving the potential of low-cost
products in rural markets.

Summary: Rural millet consumption is robust, and companies need to adjust their
strategies and pricing to effectively engage this market.

Misconception of Low Consumption

l

Rural vs. Urban Consumption

v
Changing Dietary Preferences

v
Regional Production

v
Market Strategies

\ 4
Pricing Strategy

v
Success of Troo Good
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HEATWAVES

§ Definition of Heatwave: A heatwave is a prolonged period of unusually hot
weather, often with high humidity, defined regionally.

@ IMD Criteria: The India Meteorological Department specifies that a heatwave is
recognized when temperatures reach at least 40°C in plains and 30°C in hilly areas.

® Recent Temperatures: In April and May 2024, parts of Tamil Nadu experienced
temperatures exceeding 40°C.

M1 Research Findings: A study by Eun-Soon Im et al. highlights the severe impact
of heatwaves in densely populated agricultural regions of South Asia.

™% Population Vulnerability: South Asia, home to about one-fifth of the global
population, faces significant risks from extreme heat due to its combination of
natural hazards and vulnerability.

&5 Affected Regions: The most intense heatwave hazards are projected for the
Ganges and Indus river basins, which are densely populated and agriculturally
significant.

W& Future Projections: The study indicates that future heatwaves will pose increasing
threats to these vulnerable regions.

Summary: Heatwaves, defined regionally, pose significant risks in South Asia,
particularly in agricultural areas, with recent temperatures in Tamil Nadu exceeding
40°C.

Wet bulb temperature

Wet bulb temperature is the lowest temperature a surface can be cooled by water
evaporation or sweating.

Health Risks: Exceeding this temperature can lead to heat stroke or death due to
the body's inability to cool itself.

® Humidity Measurement: It helps measure humidity levels and the potential for
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evaporation.

IN Relevance to India: Rising humidity levels in India, with its extensive coastline,
make wet bulb temperature particularly significant.

M1 Research Findings: A study by Steven C. Sherwood et al. indicates that peak heat
stress, measured by wet bulb temperature, is consistent across various climates.

¥ Critical Threshold: A wet bulb temperature exceeding 35°C for prolonged periods
can cause hyperthermia in humans.

@ Climate Change Impact: The concept of wet bulb temperature is crucial in
understanding the adaptability limits to climate change due to heat stress.

Summary: Wet bulb temperature is a critical measure for assessing heat stress and
humidity, with significant implications for human health, especially in humid
regions like India.

Convention on Biological Diversity (CBD) - 16th
Edition

Overview

@ The 16th edition of the Convention on Biological Diversity (CBD) was held in
Cali, Colombia, with participation from around 190 countries. The event extended
beyond its initial deadline of November 1.

This convention follows the 2022 meetings in Montreal, where the '30-by-30
agreement’ was established to protect 30% of land and water by 2030.

Key Targets and Challenges

M1 The Kunming-Montreal Global Biodiversity Framework (KMGBF) set forth 23
action-oriented global targets for urgent action by 2030.
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] Targets include:
Reducing invasive alien species by 50%.
Minimizing pollution risks.

Integrating biodiversity into various policies and development processes.

& An estimated $200 billion is needed annually to achieve these targets, yet less
than 10% of this funding has been committed.

Focus and Goals

Q A primary focus of COP-16 was to establish mechanisms for implementing the
targets and organizing funding.

% The convention aims to tackle urgent biodiversity issues and promote sustainable
practices for the future.

Summary: The 16th CBD in Colombia aimed to finalize agreements on biodiversity
protection targets, including the ambitious '30-by-30" initiative, while facing
significant funding challenges.

CBD 16th Edition

O

190 Countries Funding Challenges
A 4 A 4
30-by-30 Agreement \$200 Billion Needed
A 4 v
23 Global Targets <10% Committed
Reduce Invasive Species Minimize Pollution Integrate Biodiversity
50% Reduction Policy Integration Development Processes
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Key Highlights

@ Subsidiary Body: A new body will be formed to include indigenous groups in
conservation and biodiversity discussions.

M Negotiations: Finalization of the approved text for COP-16 is ongoing.

¢® DSI Agreement: Focuses on benefit-sharing from commercial products derived
from local organisms.

) Benefit-Sharing Mechanism: Plans for a multi-lateral mechanism were discussed,
but no consensus on contributions from countries or corporations was reached.

& Major Agreements: Adoption of measures on biodiversity, climate change, and
invasive species.

«" Technical Needs: Addressed in the adopted texts for implementing the KMBGF.
&5 Local Communities: Emphasized in the conservation dialogue
Key Highlights

@ India's Participation: Active involvement in COP-16, led by Minister of State for
Environment Kirti VVardhan Singh.

& Biodiversity Funding: Planned expenditure of approximately 281,664 crore on
biodiversity and conservation from 2025-30, following %32,207 crore spent from
2018-22.

& Funding Sources: Emphasis on the need for international finance to supplement
government expenditure for biodiversity initiatives.

< International Big Cat Alliance: Establishment of the alliance to protect seven
major big cat species, underscoring India's commitment to global wildlife
conservation.
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A& Ramsar Sites Expansion: Increase in Ramsar sites from 26 to 85 since 2014, with
a projection to reach 100 soon, highlighting efforts in wetland conservation.

M1 Financial Goals: Target 19 of the KMGBF aims to mobilize $200 billion annually
for biodiversity, including $30 billion from international finance.

B Updated Biodiversity Plan: A comprehensive 200-page document outlining
India's strategies and goals for conservation.

Summary: India presented an updated biodiversity plan at COP-16, committing
significant funding and emphasizing the need for international support to enhance
conservation efforts.

Brazil's Stance on China's Belt and Road Initiative

Overview

BR Brazil may choose not to join China's Belt and Road Initiative (BRI), potentially
becoming the second BRICS member after India to make this decision.

B Celso Amorim, Chief Adviser on Foreign Policy, shared this perspective in an
interview with the Brazilian Newspaper O Globo.

Brazil's Approach

] Brazil is interested in exploring "synergy" in infrastructure projects rather than
committing to an “accession contract™ with China.

7% Amorim stressed that any partnership would prioritize projects defined and
decided by Brazil, rather than being dictated by China.

Open to Collaboration

Brazil remains receptive to Chinese funding for various projects, including
infrastructure, solar energy, and electric vehicles.

® The potential collaboration could extend beyond Brazil, involving other South
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American countries in these initiatives.

Geopolitical Considerations

% Amorim mentioned possible geopolitical collaborations, including a six-point
peace plan for Ukraine

Brazil's Strategic Considerations:

Brazil

—

Infrastructure Projects Geopolitical Collaborations
Defined by Brazil Chinese Funding South American Involvement Peace Plan for Ukraine

Summary: Brazil is cautious about joining China’s Belt and Road Initiative, opting to negotiate infrastructure projects
independently while remaining open to collaboration and funding opportunities.

The Belt and Road Initiative: Current Challenges and Global Impact

Overview

@ The Belt and Road Initiative (BRI), launched by Xi Jinping over a decade ago, is
losing its initial appeal.

M1 150 countries are involved in BRI projects, with 44 in Sub-Saharan Africa, 17 in

the EU, and others in regions like East Asia, South America, and West Asia-North
Africa.

Challenges and Influences

B2 China's slowing economy and reduced loan generosity post-COVID-19 have
contributed to the BRI's declining attractiveness.
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& Many countries are uncomfortable with BRI loan terms, which often require
hiring Chinese firms and providing heavy collateral, as seen in Sri Lanka's
Hambantota port situation.

us U.S. lobbying against the BRI has influenced countries like Italy and Brazil, with
Italy deciding not to renew its BRI MoU.

[ Brazil's stance on the BRI remains ambiguous, with President Lula possibly
waiting for the outcome of the U.S. elections before making a decision.

Recent diplomatic tensions have arisen, with the Chinese Embassy in Brazil
criticizing U.S. remarks as disrespectful to Brazil's sovereignty.

Summary

The Belt and Road Initiative is losing momentum due to China's economic
slowdown, unfavorable loan terms, and U.S. lobbying, affecting countries'
participation.

Graphene oxide

1 Northwestern University engineers have created a new strategy to prevent frost
formation before it starts.

4 The method involves modifying the texture of surfaces and applying a thin layer
of graphene oxide.

1 This new approach can prevent 100% of frost formation for one week or longer.

& The duration of frost prevention is 1,000 times longer than existing anti-frosting
technologies.

O The new surface design is scalable and resistant to cracks, scratches, and
contamination.

@ This innovation could have significant implications for various industries
requiring frost prevention.

® The research highlights the potential of graphene oxide in enhancing surface
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properties.

Summary: Northwestern University engineers have developed a groundbreaking
anti-frost strategy using textured surfaces and graphene oxide, achieving
unprecedented frost prevention duration and durability.

Bariatric surgery

Bariatric is an adjective that means relating to, or specializing in, the treatment of
obesity. It can also refer to a person who is obese and may be a candidate for weight-
loss surgery.

Bariatric surgery

A general term for weight-loss surgeries that alter the stomach or digestion process
to help with weight loss. Bariatric surgery is not a permanent solution, but it can be
a major part of a new lifestyle

Glaciers and Their Impact on Landscapes

Key Features of Glaciers and Glacial Lakes

gl Glaciers: Massive, dense ice bodies that move due to gravity, shaping the land
beneath.

] Moraine Formation: Glaciers grind rocks into moraine, ranging from large
boulders to fine rock flour.

@® Glacial Lakes: Formed when glaciers retreat, leaving cavities that fill with water,
often acting as natural dams.

& Hydrological Buffers: These lakes regulate water flow from melting ice, affecting
downstream communities.

= Color of Glacial Lakes: The vibrant blue is due to light scattering by ultra-fine
rock flour in the water.
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IN Himalayan Lakes: Examples include Gurudongmar Lake (5,430 msl), Pangong
Tso (134-km chain), and Samiti Lake (4,300 msl).

@ Geopolitical Significance: Pangong Tso is in a disputed area between Ladakh and
China.

Glacial Impact Overview:

Gldciers‘
N
Erosion Moraine Formation Glacial Lakes
—
Hydrological Buffers Color of Lakes Geopolitical Significance
l l
Light Scattering Pangong Tso

@® Global Warming Impact: The retreat of glaciers due to global warming increases
the risk of moraine barrier breaches, which can create glacial lakes.

&5 South Lhonak Lake: This glacial lake in Sikkim, formed from three glaciers, has
rapidly increased in volume since its first appearance in satellite images in 1962.

W& Lake Growth: The lake expanded from 17 hectares in 1977 to 167 hectares by
2023, indicating significant environmental changes.

U Inadequate Mitigation: In 2017, three eight-inch diameter pipes were installed to
pump water out of the lake, but they were insufficient to manage the rising water
levels.

“ Recent Flooding: Heavy rains in the previous year caused the moraine dam to
fail, resulting in a glacial lake outburst that raised the Teesta River's water levels by
Six meters.
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¥ Dam Collapse: The outburst led to the collapse of the Teesta I11 dam and caused
widespread destruction in the surrounding areas.

Q Future Predictions: Modeling by 11T-Roorkee predicts that a major breach could
discharge over 12,000 cubic meters of water per second, posing a significant threat
to downstream human settlements.

Summary: The rapid growth of Sikkim's South Lhonak Lake due to global warming
poses severe risks, including potential dam failures and catastrophic flooding.

URANIUM MINE

The Tummalapalle Mine is a uranium mine in Tumalapalli village located in
Kadapa of the Indian state of Andhra Pradesh.

The mine will draw most of its water requirements from the river Chitravathi.

The hydro-metallurgical uranium purification plant which would be
constructed in the mine's current lease period, will treat the dolomite-based
uraniferous which is found in the deposits

Dolomite is an anhydrous carbonate mineral composed of calcium magnesium
carbonate, ideally CaMg(COzs).. The term is also used for a sedimentary
carbonate rock composed mostly of the mineral dolomite

Nickel and Its Impact on Sterol Levels
Key Points
) Nickel Exposure: Leads to sterol deficiency in both mammalian and fungal cells.

4 Fungal Tolerance: Overexpression of the ERG25 gene enhances fungal
resistance to nickel.

A\ Health Risks: Nickel is a recognized contact allergen and carcinogen in humans.

40



https://t.me/Saurabhpandeyupsc
https://en.wikipedia.org/wiki/Uranium_mining
https://en.wikipedia.org/wiki/Kadapa_district
https://en.wikipedia.org/wiki/India
https://en.wikipedia.org/wiki/Andhra_Pradesh
https://en.wikipedia.org/wiki/Chitravathi_River
https://en.wikipedia.org/wiki/Anhydrous
https://en.wikipedia.org/wiki/Carbonate_mineral
https://en.wikipedia.org/wiki/Calcium
https://en.wikipedia.org/wiki/Magnesium_carbonate
https://en.wikipedia.org/wiki/Magnesium_carbonate
https://en.wikipedia.org/wiki/Sedimentary
https://en.wikipedia.org/wiki/Carbonate_rock

Download Saurabh Pandey cse app saurabhpandeyupsc.com Join telegram group
https://t.me/Saurabhpandeyupsc

< Enzymatic Role: Nickel is vital for the enzyme urease, facilitating the spread of
fungi like Cryptococcus neoformans.

) Sterol Importance: Sterols, such as cholesterol in mammals and ergo sterol in
fungi, are essential for maintaining cell membrane integrity.

® Cholesterol Management: Statins are widely used to reduce cholesterol levels,
preventing cardiovascular diseases.

& Antifungal Treatments: Drugs like azoles and polyenes target ergosterol
biosynthesis, effectively treating fungal infections without affecting human cells.

Summary: Nickel exposure impacts sterol levels, influencing fungal growth and
human health. Specific drugs target ergosterol to treat infections.

Nickel's Impact on Sterol Levels:

Nickel Exposure

— | T

Sterol Deficiency Health Risks Enzymatic Role
Y O !
Mammalian Cells Fungal Cells Allergen Carcinogen Urease Activity

v v
ERG25 Overexpression Fungal Spread
v

Increased Nickel Tolerance
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Wild-type *C. neoformans*

v
Nickel Sulphate (250 mM)

\ 4
Nickel Tolerance

O

Urease Enzyme Mutant Strains

Non-involvement l

Nickel Tolerance Srel Protein
Senslitiv'lty

Nickel Sensitivity

1 The Srel protein gene is conserved across all animals, indicating its evolutionary
Importance.

) In higher animals, including humans, Srel is known as the sterol regulatory
element binding protein (SREBP).

&8 Low cholesterol levels lead to the cleavage of SREBP, allowing a fragment to
activate genes necessary for sterol synthesis.

1 Nickel exposure triggers the cleavage of SREBP, affecting nickel tolerance in
organisms.

1 The absence of SREBP in Srel mutant strains makes C. neoformans
hypersensitive to nickel.

4 Overexpression of the ERG25 gene in Srel mutants restored nickel tolerance,
highlighting its role in sterol biosynthesis.
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A2 Human cells exposed to nickel showed reduced cholesterol levels after 72 hours,
mirroring the effects seen in C. neoformans.

Summary: The Srel protein, crucial for cholesterol regulation, is affected by nickel
exposure, with the ERG25 gene playing a key role in restoring nickel tolerance

The Kunming-Montreal Global Biodiversity
Framework

The Kunming-Montreal Global Biodiversity Framework is an outcome of the 2022
United Nations Biodiversity Conference. Its tentative title had been the "Post-2020
Global Biodiversity Framework".

The GBF was adopted by the 15th Conference of Parties to the Convention on
Biological Diversity on 19 December 2022.

The United Nations Biodiversity Conference (COP15) ended in Montreal, Canada,
on 19 December 2022 with a landmark agreement to guide global action on nature
through to 2030.

Chaired by China and hosted by Canada, COP 15 resulted in the adoption of the
Kunming-Montreal Global Biodiversity Framework (GBF)

Kunming-Montreal Global Biodiversity Framework Agreement

Overview

The Kunming-Montreal Global Biodiversity Framework aims to protect, conserve,
and restore biodiversity globally.

It emphasizes collaboration among countries and stakeholders to address
biodiversity loss. ®

Key Components

Goals
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Protect 30% of the planet's land and ocean by 2030.

Reduce the rate of biodiversity loss through sustainable practices.
Financial Mechanisms

Establish funding for biodiversity conservation.

Payments for the use of genetic resources.

Stakeholder Involvement

Engage Indigenous peoples and local communities in conservation efforts.
Involve citizens in monitoring biodiversity.

Challenges

Funding Issues

Disagreements among wealthy nations on financial commitments.
Need for a clear funding roadmap for species protection.
Implementation

Ensuring countries meet their commitments.

Monitoring progress towards set targets.

Future Directions

Continued Dialogues

Ongoing negotiations and adjustments to the framework.
Emphasis on adaptive management strategies.
Monitoring and Reporting

Develop systems for tracking progress and impacts of the agreement.
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Tracking progress
Impact assessment

Adaptive management
Monitoring and Reporting

Ongoi tiati
ngoing negotiations . ' Protect 30% of land and
Continued Dialogues ocean

Future Directions
Reduce biodiversity loss

Goals
Monitoring progress

Implementation .
Funding for conservation

Overview

Meeting commitments Challenges Financial Mechanisms

Stakeholder Involvement

Funding Issues Payments for genetic
resources

Need for funding roadmap Engage Indigenous peoples Citizen monitoring

Disagreements among
wealthy nations

CHINA ASTRONAUTS RETURN

# Astronaut Return: Three Chinese astronauts returned to Earth after a six-month
mission on the Tiangong space station.

¢ Space Exploration Goals: China aims to be a global leader in space exploration,
with plans to land a person on the moon by 2030.

Jd Recent Achievements: The Chinese space program has successfully returned
lunar rocks and landed a rover on Mars in recent years.

& # Crew Replacement: The astronauts returned after welcoming a new crew
consisting of one woman and two men for another six-month mission.

A\ Space Debris Challenges: Tiangong has had to maneuver to avoid space debris
and experienced partial power loss due to debris impact

& Space Debris Contribution: China has contributed to space debris, including the
breakup of a rocket stage during a satellite launch for a global internet service.

&, Tiangong Overview: The Tiangong space station, meaning "Heavenly Palace,"
was completed two years ago and is currently in orbit around Earth.

Summary: Three Chinese astronauts returned from a six-month mission on the
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Tiangong space station, highlighting China's ambitions in space exploration and
challenges with space debris

Tiangong Space Station
Overview

Definition: The Tiangong Space Station is China's modular space station that serves
for scientific research and international collaboration.

Launch Date: Launched in 2021, with ongoing expansions and crew missions.

Significance: Represents China's growing capabilities in space exploration and
technology.

## Key Components

Core Module: The Tianhe core module serves as the main living and working area.
Laboratory Modules:

Wentian (experimental lab for life sciences)

Mengtian (experimental lab for technology and materials)
Solar Arrays: Provide power for the station.

## Missions

Shenzhou Missions:

Shenzhou-18: Recent crewed mission.

Shenzhou-19: Current crew taking charge of operations.
Crew Duration: Astronauts typically stay for six months.
## Research and Experiments

Scientific Fields:
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Microgravity research

Earth observation

Biotechnology

International Collaboration: Involvement with global scientific community.
## Future Prospects

Expansion Plans: Additional modules and upgrades planned.

Long-term Goals: Aiming for sustained human presence in space and international
partnerships.

## Recent News
Crew Return: Recent news of returning astronauts after six months in space.

International Influence: China's increasing influence in the global space arena.

Coastal unity

Maritime collaboration: An Azerbaijani Navy ship (G129) arrives to participate in a sea manoeuvre between Iran and Azerbaijan in the
Caspian Sea at Anzali port. The exercise, with the slogan ‘Cooperation for Peace and Friendship, is set to take place on Tuesday. AFP
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Masters of Survival

) Cryptobiosis: Tardigrades can enter a state of cryptobiosis, enabling survival in
extreme conditions such as dryness, radiation, and freezing.

Cryptobiosis is a reversible state of extreme inactivity that organisms enter to survive

adverse environmental conditions
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4 Protein Synthesis: Researchers aim to synthesize heat-soluble proteins from
tardigrades to enhance desiccation tolerance in other microbes

> Applications: Potential uses in medicine and space exploration, improving the
resilience of biological systems.

Tardigrade Resilience:

Tardigrades

Cryptobiosis Radiation Resistance
l v
Survive Extreme Conditions Withstand High Radiation
A 4

Gene Upregulation

Genetic Insights and Innovations

@ Radiation Tolerance: Tardigrades endure gamma radiation levels 1,000 times
higher than lethal doses for humans, with thousands of genes upregulating in
response.

Q Gene Transfer: Their radiation resistance may be influenced by genes acquired
through horizontal gene transfer.

<l Medical Transport: Inspired by tardigrades' cellular damage resistance, scientists
explore methods to protect cell-based therapies during transport and administration.

1 Model for Robust Systems: Tardigrades offer a unique model for developing
biological systems capable of enduring harsh environments.

Summary: Tardigrades demonstrate extraordinary resilience through cryptobiosis
and genetic adaptations, inspiring advancements in medical and space research.
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About Tardigrade

Tardigrade, (phylum Tardigrada), is any of more than 1,100 species of free-living
tiny invertebrates belonging to the phylum Tardigrada.

They are considered to be close relatives of arthropods (e.g., insects, crustaceans).
Tardigrades are mostly about 1 mm (0.04 inch) or less in size.

They live in a variety of habitats worldwide: in damp moss, on flowering plants, in
the sand, in freshwater, and in the sea. In adapting to this wide range of external
conditions, a large number of genera and species have evolved.

Tardigrades have a well-developed head region and a short body composed of four
fused segments, with each segment bearing a pair of short, stout, unjointed limbs
generally terminated by several sharp claws.

e

Higher Education and Stem research

B2 Skill Gap: A significant number of graduates from Indian higher educational
institutions lack essential skills required by industries.
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§ Quality of Training: The quality of training in teaching institutions is poor, largely
due to faculty focusing on research output over effective pedagogy.

#ll Institutional Disparity: Premier institutes like 11Ts admit only about 5% of
undergraduate students, while private institutions enroll the majority, affecting the
quality of graduates entering the workforce.

Q Research vs. Teaching: The current ranking system prioritizes research output,
which leads to a decline in teaching quality and encourages participation in predatory
academic practices.

& Underutilized Resources: Large investments in advanced fields like quantum
computing and Al may go to waste due to a lack of qualified talent.

1 Collaboration Needed: There is a need for stronger collaboration between
teaching and research institutions to improve the quality of education and research.

M Policy Alignment: The proposals align with the objectives of the National
Education Policy (NEP) and the Anusandhan National Research Foundation
(ANRF).

W\ Focus on Pedagogy: Teaching institutions should prioritize pedagogy over
research to improve student quality in the long term.

&4l Faculty Development: Emphasis on faculty development programs,
mentorship, and teacher evaluations is essential for enhancing educational quality.

1 Collaborations Encouraged: Strong collaborations between teaching and research
institutions on teaching methods should be promoted.

$ Joint Degree Agreements: Establishing joint degree agreements can enhance
student quality and curriculum alignment between institutions.

® Incentivizing Collaboration: Funding agencies should incentivize collaborative
projects between teaching and research institutions to improve educational
outcomes.
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§ Pedagogical Assessment: Faculty promotion criteria should focus on pedagogical
skills, assessed through appropriate metrics to enhance teaching quality.

@ Broader Applicability: The proposed ideas can be applied across various fields,
including arts, humanities, and social sciences, to revitalize teaching institutions.

Summary: Emphasizing pedagogy and fostering collaborations between teaching
and research institutions can significantly enhance the quality of education and

research outcomes.
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Aadhaar Data

O Data Protection: The Unique Identification Authority of India (UIDAI) enforces
strict regulations to protect personal data and privacy rights.

@ Limited Access for Police: Police do not have access to demographic or biometric
information in the Aadhaar database, except under specific court orders.

8¢ Legal Framework: Section 33(1) of the Aadhaar Act allows information
disclosure only by a High Court order, while Section 29(1) prohibits sharing core
biometric data like fingerprints and iris scans.
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= Dilemma of Rights: There is a conflict between the right to privacy and the right
to life with dignity, especially in cases involving unidentified bodies.

&» Vulnerable Populations: Many unidentified deceased individuals come from
economically disadvantaged backgrounds, often lacking family connections or
communication.

Q Investigation Procedures: Standard procedures for unidentified bodies include
examining, photographing, and collecting evidence, including fingerprints for
identification.

(] Fingerprint Recovery: Fingerprints can be retrieved even from severely
decomposed bodies, highlighting their importance in forensic investigations.

A% Limited Fingerprint Databases: Police investigations often rely on fingerprint
databases that are restricted to individuals with known criminal histories,
complicating identification efforts.

H Digitization Challenges: Many states have not digitized their fingerprint records,
hindering quick and efficient data cross-referencing.

Aadhaar Database Access: Accessing the Aadhaar database could aid in
identifying deceased individuals, allowing police to assist families with last rites and
Improve homicide investigations.

@ Aadhaar Act Restrictions: The Aadhaar Act prohibits sharing core biometric
information, posing challenges for law enforcement in identifying deceased persons.

us Comparative Tools in the U.S.: In the U.S., law enforcement uses advanced
identification tools like Deceased Persons Identification Services, which match
fingerprints against extensive databases.

8% Legal Re-evaluation Needed: There is a need to reconsider the restrictions on
sharing biometric information in specific contexts, such as identifying deceased
individuals, without violating constitutional norms.
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© Constitutional Imperative: Tracing identities of the deceased is not only a
practical necessity but also a constitutional imperative, particularly for marginalized
communities facing unequal access to justice.

Summary: The limitations of fingerprint databases and Aadhaar Act restrictions
hinder effective identification of deceased individuals, necessitating a legal re-
evaluation to uphold public safety and constitutional rights.
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Summary

Diplomatic and Trade Dynamics between China and the EU

@ Diplomatic Efforts: Ongoing diplomatic initiatives are being driven by fears of a
potential trade war between China and major exporting nations, particularly focusing
on the EU. These efforts continue despite stalled trade discussions on electric

vehicles.

» U.S. Election Impact: The upcoming U.S. election is anticipated to result in
stricter American restrictions on Chinese goods. This situation is prompting the EU
to consider a more strategic, long-term approach in its negotiations with China.

< New Tariffs: The EU has imposed new tariffs, reaching up to 45.3%, on imports
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of Chinese electric vehicles. This decision follows a comprehensive year-long
investigation into alleged unfair subsidies provided by Beijing.

) Bilateral Relations: Amidst the trade dispute, some EU member states are using
the situation to enhance bilateral relations with China, aiming to attract investment
despite the broader tensions.

% Economic Concerns: China's motivation to resolve the trade dispute is heightened
by its slowing economy. The country is eager to find buyers for its electric vehicles
to counteract deflationary pressures.

&8 WTO Involvement: Both China and the EU have initiated challenges against each
other at the World Trade Organization. However, resolutions through this channel
are expected to take several years.

eu Divided EU Stance: The EU is facing internal divisions over the tariffs, with 10
member states supporting them, 5 opposing, and 12 abstaining. This division
underscores the varying national interests within the EU.

Summary

Ongoing diplomatic efforts between China and the EU are being complicated by new
tariffs on electric vehicles and internal divisions within the EU. Both sides are
striving to prevent a full-scale trade war.
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Qataris went to the polls in a referendum on ending a brief and limited experiment
with legislative elections in the wealthy monarchy.

Voters among the gas-rich peninsula’s roughly 3,80,000 Qatari nationals cast their
ballots on constitutional changes that would scrap the legislative council polls.

Kowsar and Hodhod,

# A Russian Soyuz rocket successfully launched on Tuesday from the Vostochny
Launchpad, carrying Iranian satellites into orbit.

@ The payload included two Iranian satellites, Kowsar and Hodhod, marking the
first launch for Iran's private sector.

# The rocket also carried two Russian lonosphere-M Earth observation satellites
and several dozen smaller satellites.

[ The launch reflects increasing cooperation between Russia and Iran, particularly
in space technology.

- Previous collaborations include the launch of the Iranian Earth observation
satellite Khayyam in 2022 and Pars-1 in February.

% Ukraine and the West have accused Iran of supplying drones to Russia for use in
the Ukraine conflict, which both countries have denied.

& A "comprehensive strategic partnership" is expected to be signed during Iranian
President Masoud Pezeshkian's upcoming visit to Russia.

Summary: A successful Russian rocket launch on Tuesday carried two Iranian
satellites into orbit, highlighting the growing cooperation between Moscow and
Tehran amid ongoing geopolitical tensions.

RNA Technologies and Their Impact

RNA Interference: Small RNA molecules are crucial in preventing gene expression,
which is essential for the success of CRISPR-Cas9 gene-editing.
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¥ MRNA Vaccines: The rapid development of MRNA vaccines during the COVID-
19 pandemic underscores RNA's vital role beyond gene regulation.

Q RNA Editing: This process allows scientists to correct mistakes in mRNA
sequences post-synthesis, preventing the production of faulty proteins linked to
disorders.

& ADAR Enzymes: Adenosine deaminase acting on RNA (ADAR) converts
adenosine in mRNA to inosine, mimicking guanosine and facilitating error
correction

Cells synthesize messenger RNA (mRNA) using instructions in DNA and then

“read” instructions from the mRNA to make functional proteins.

During this process of transcription, the cell may make mistakes in the mRNA’s

sequence and, based on them produce faulty proteins.

Many of these proteins have been known to cause debilitating disorders. RNA
editing allows scientists to fix mistakes in the mRNA after the cell has synthesized

it but before the cell reads it to make the proteins.

One technique involves a group of enzymes called adenosine deaminase acting on
RNA (ADAR). Adenosine is one of the building blocks of RNA.

ADAR works by converting some of the adenosine blocks in mRNA to another
molecule called inosine.

This is useful because inosine mimics the function of a different RNA building block
called guanosine.

Because guanosine-like function is found where adenosine is supposed to be, the cell
detects a mistake and proceeds to correct it, in the process restoring the mRNA’s
original function. And then the cell makes normal proteins
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@ Guide RNA (gRNA): gRNA directs ADAR to specific mRNA locations,
enhancing RNA editing precision for potential genetic condition treatments.

] Precision Medicine: RNA editing is poised to play a leading role in precision
medicine, targeting serious genetic disorders.

% Future Potential: The combination of ADAR and gRNA opens avenues for
treating various serious genetic conditions through site-specific RNA editing.

Summary: RNA editing, particularly through ADAR enzymes and guide RNA,
offers promising solutions for correcting mRNA errors and advancing precision
medicine.

RNA Editing: A New Frontier in Genetic Therapy
1 RNA vs. DNA Editing

RNA editing offers temporary changes, reducing long-term risks compared to
permanent DNA editing.

@ First Clinical Application

Wave Life Sciences pioneered the treatment of genetic conditions through RNA
editing, specifically targeting -1 antitrypsin deficiency (AATD).

4 Mechanism of RNA Editing

RNA editing corrects mistakes in mRNA using enzymes like ADAR, which convert
adenosine to inosine, mimicking guanosine to restore mRNA function.

] Targeted Treatment

The therapy WVE-006 uses guide RNA to direct ADAR enzymes to specific
mutations in the SERPINAL gene, enabling normal production of -1 antitrypsin.

@ Future Applications

Wave Life Sciences aims to expand RNA editing technology to treat conditions like
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Huntington’s disease, Duchenne muscular dystrophy, and obesity.
B Other Companies in RNA Editing

Companies like Korro Bio, ProQr Therapeutics, and Shape Therapeutics are
exploring RNA editing for various genetic conditions using different methods.

M Significance in Precision Medicine

RNA editing is emerging as a key player in precision medicine, especially after the
success of mMRNA vaccines during the COVID-19 pandemic.

RNA Editing Process:

RNA Editing
Temporary Changes Enzyme ADAR

v
Adenosine to Inosine

A 4
mMRNA Function Restored

Summary: RNA editing provides a promising alternative to DNA editing by allowing temporary corrections in mRNA, with
significant clinical applications already underway.

RNA Editing: vs DNA editing
1 RNA Editing vs. DNA Editing

RNA editing offers temporary changes in gene expression, minimizing long-term
risks compared to permanent DNA edits.

@ First Clinical Application
Wave Life Sciences pioneered the treatment of a genetic condition using RNA

editing, specifically targeting -1 antitrypsin deficiency (AATD).
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4 Mechanism of Action

The process involves ADAR enzymes converting adenosine to inosine in mRNA,
correcting errors before proteins are synthesized.

) Future Applications

Wave Life Sciences aims to expand RNA editing to treat conditions like
Huntington’s disease, Duchenne muscular dystrophy, and obesity.

@ Global Research Efforts

Companies like Korro Bio and ProQr Therapeutics are exploring RNA editing for
various diseases, utilizing different techniques.

A Challenges

Key challenges include ensuring specificity of ADAR enzymes, the need for
repeated treatments, and limitations in current delivery methods for the gRNA-
ADAR complex.

W& Regulatory Progress

Companies such as Ascidian Therapeutics and Rznomics are advancing RNA editing
therapies through clinical trials, with some receiving fast-track designations from
regulators.

Summary: RNA editing presents a promising alternative to DNA editing, offering
temporary solutions for genetic disorders with ongoing clinical advancements and
challenges in specificity and delivery.
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What explains the deadly Spain floods?

“# Severe Storms: Storms over the Magro and Turia river basins caused sudden
flooding, overwhelming riverbanks and affecting daily life in VValencia.

<> Emergency Situations: Residents and drivers sought refuge on car roofs and
higher ground as muddy waters inundated roads, railways, and homes.

B2 Record Rainfall: In China, rainfall in eight hours exceeded the total for the
previous 20 months, highlighting the storm's intensity.

[ Delayed Alerts: Authorities issued mobile alerts about the flooding, but many
were already caught in dangerous situations due to the rapid onset of water.
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& Climate Change Links: Scientists attribute the flooding to climate change, noting
warmer air holds more moisture and changes in the jet stream may lead to extreme
weather.

§ Warm Mediterranean Sea: The Mediterranean Sea recorded its highest surface
temperature in mid-August, contributing to the storm's severity.

§ Drought-Flood Cycles: The flooding followed prolonged droughts in 2022 and
2023, indicating an increasing pattern of drought and flood cycles due to climate
change.

Summary: A powerful storm caused unprecedented flooding in Valencia, linked to
climate change and exacerbated by record rainfall and high sea temperatures

Palm oil import

M India's palm oil imports surged by 59% in October, reaching 840,000 metric tons,
marking a three-month high.

& The increase in imports is attributed to refiners replenishing stocks due to lower
previous imports and strong festive demand.
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=4 The festive season, including Dussehra and Diwali, led to higher consumption of
sweets and fried foods, boosting edible oil demand.

@ India, the world's largest vegetable oils importer, primarily sources palm oil from
Indonesia, Malaysia, and Thailand.

Soyoil imports decreased by 10% to 344,000 metric tons, while sunflower oil
imports increased by 57% to 240,000 metric tons.

i® Delayed shipments of sunflower oil from September contributed to the rise in
October's import figures.

M1 Overall, India’s total edible oil imports rose by 34% in October to 1.42 million
tons.

Need for sustainable palm oil

1 Palm Oil Demand: The increasing demand for palm oil leads to significant
deforestation in producer countries like Indonesia and Malaysia.

B Forest Loss Statistics: Between 2005 and 2010, approximately 28% of forest loss
in Indonesia and Malaysia was linked to palm oil production.

#® Endangered Species: The expansion of oil palm plantations threatens the habitats
of critically endangered species, including the Sumatran tiger, elephants, and
orangutans.

@ Ecosystem Services Loss: Deforestation results in the loss of vital ecosystem
services, such as clean water and soil erosion control.

= Carbon Emissions: Clearing forests and draining peatlands for palm oil
plantations significantly contributes to carbon dioxide emissions, exacerbating
global warming.

@ Health and Economic Impact: Burning forests creates haze that affects public
health and disrupts economic activities in surrounding areas.
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€ Community Displacement: Land acquisition for palm oil plantations leads to the
displacement of communities, resulting in the loss of land, livelihoods, and homes.

Meaning Sustainable palm oil

< Definition: Sustainable palm oil is produced and sourced in a way that is
environmentally appropriate, socially beneficial, and economically viable.

@ Standards: Various voluntary and mandatory standards have emerged, including
the Roundtable for Sustainable Palm Oil (RSPO), Indonesia Sustainable Palm Oil
(ISPO), and Malaysia Sustainable Palm Oil (MSPO).

< Certification: RSPO is recognized as the only credible, independent, and
multistakeholder certification scheme for sustainable palm oil.

& Company Actions: Companies can adopt responsible sourcing goals, disclose
commitments, and join platforms like I-SPOC to promote sustainable palm oil in
India

% Implementation: Developing responsible sourcing policies and voluntarily
adopting certifications are key steps for companies transitioning to sustainable
practices.

<& Global Market: The aim is to ensure a continuous supply of certified sustainable
palm oil to the global market.

Ml Transparency: Public disclosure and transparency tools are essential for
companies to demonstrate their commitment to sustainable sourcing.

Summary: Sustainable palm oil is produced under responsible standards to address
environmental and social issues, with RSPO being the leading certification scheme
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Nutritional Insights on Millets

¥ Nutritional Impact of Debranning: Removing bran from millets decreases
protein, dietary fiber, fat, minerals, and phytate content while increasing
carbohydrates and amylose.

B2 Nutritional Inferiority: Debranned millets are considered nutritionally inferior
and can increase the glycemic

( Glycemic index (GI) is a measure of how much a food raises blood sugar levels:

Gl measures how quickly a food's carbohydrates are converted into glucose, a type
of sugar load of diets, potentially negating the health benefits of millets.

] Whole Grain Promotion: The study advocates for the consumption of whole
grain millets to improve diet quality in India.

1 Mineral Richness: Millets are high in essential minerals like calcium, iron,
phosphorus, and potassium, and contain beneficial phyto-chemicals.

@ International Year of Millets: The year 2023 has been recognized by the Food
and Agriculture Organization as the International Year of Millets, with significant
promotion by the Indian government.
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Fibre

Phytonutrients

ENDOSPERM
Protein

Carbohydrates

GERM

1 Shelf Life vs. Nutrition: Polishing millets extends shelf life but reduces
nutritional value; the bran and germ are removed to prevent rancidity and reduce

cooking time.

Summary: A recent study highlights the nutritional drawbacks of debranning
millets, advocating for their consumption as whole grains to maximize health

benefits.

Mineral Content;

Calcium Iron Phosphorus Potassium
Bone Health Muscle Function Oxygen Transport Energy Production Heart Health
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Ozempic: The Wonder Drug

Overview

Ozempic: Injectable prescription drug.
Active Ingredient: Semaglutide.
FDA Approval:

2017 for type 2 diabetes.

2021 for weight management (Wegovy).

Manufacturer: Novo Nordisk.
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Key Features

Drug Class:

Glucagon-like peptide-1 (GLP-1) receptor agonists.
Mechanism:

Mimics GLP-1 hormone.

Slows digestion, reduces appetite, and increases insulin release.
Benefits:

Weight loss.

Heart and kidney health benefits noted.

Popularity & Cultural Impact

Celebrity Endorsements: Notable figures like Elon Musk.
Social Phenomenon: Emergence of "Ozempic parties."
Supply Issues: Increased demand leads to supply challenges.
User Demographics

Target Users:

Individuals with type 2 diabetes.

Adults with obesity/overweight conditions.

Current Discussions

Risks and Side Effects:

Compounded versions leading to health risks.
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Research Focus:
Effectiveness in managing knee osteoarthritis pain.
Healthcare Coverage:

Medicaid considerations for GLP-1 drugs.

India's CSR and Agricultural Impact

Overview of India's CSR Mandate

M India's CSR Legislation: India pioneered the legal mandate for Corporate Social
Responsibility (CSR) with Section 135 of the Companies Act 2013.

CSR Funding and Contributions

@& Funding Growth: Between 2014 and 2023, %1.84 lakh crore was allocated to CSR,
showecasing a notable rise in contributions.

Agricultural Employment in India

™% Employment Statistics: Around 47% of India's workforce is engaged in
agriculture, surpassing the global average of 25%.

CSR Focus on Sustainability

@® Environmental Priorities: 23% of surveyed companies emphasize "environment
and sustainability” in their CSR efforts, indicating a trend towards sustainable
agricultural practices.

Key Needs in Indian Agriculture

w5 Critical Requirements: Capital and infrastructure are vital for Indian agriculture,
with CSR initiatives targeting grain banks, farmer education, and water
conservation.
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Challenges in CSR Reporting

M1 Reporting Issues: Current CSR reporting lacks clarity on agriculture-specific
funding, complicating impact assessment.

Importance of Sector Specification

Q Sector Distinction: Defining agriculture as a separate sector in CSR activities is
crucial for improved tracking, targeting, and transparency of funds for agricultural
sustainability.

Summary

Potential and Challenges: While India's CSR framework holds promise for
agricultural impact, transparency and reporting challenges limit its effectiveness.

India's CSR Mandate

v
CSR Funding Growth

v
Agricultural Employment

v
Sustainability Focus

v
Key Agricultural Needs

v
Reporting Challenges

v
Need for Sector Specification
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Namibia's Offshore Oil Development: Challenges and Prospects

Key Challenges and Developments

@® High Expectations: Both international companies and the Namibian government
had high hopes for rapid development of offshore oil discoveries, seeing Namibia as

a potential last frontier for untapped oil reserves.

A\ Gas Complications: A significant challenge has arisen due to a high gas-to-oil

ratio in the fields. This situation requires additional infrastructure, which could delay

development and affect profitability.

@ Legal Restrictions: Namibian law prohibits the flaring of gas. Companies are
required to either reinject it into the reservoir or process it for consumption, as

highlighted by Petroleum Commissioner Maggy Shino.

B2 Future of Oil: Despite the ongoing demand for oil, the International Energy
Agency forecasts that global oil use will peak before 2030. This is due to a shift

towards renewable energy and electric vehicles, especially in China.
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i Investment Setbacks: Major companies interested in investing in Namibian oil
development face setbacks due to unexpected gas issues, complicating their plans.

& Cost Management:. Total Energies CEO Patrick Pouyanne stressed the
Importance of managing costs associated with reinjecting gas into the reservoir.

§ Sustainable Practices: The industry recognizes the need for sustainable practices
in gas handling, aligning with global trends towards reducing carbon emissions.

Summary: Namibia's offshore oil development is encountering significant
challenges due to high gas ratios, legal restrictions on gas flaring, and shifting global
energy trends, which are impacting investment and profitability.

Loaita Island (Kota Island) in the Philippines 1
Overview of Loaita Island
Location: Part of the Spratly Islands in the South China Sea
Significance: Strategic military and economic interest
Key Topics
Historical Context
Claims by various nations
Past military engagements
Geopolitical Importance
Proximity to shipping lanes
Influence of surrounding nations (China, U.S., etc.)
Development Plans

Infrastructure improvements
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Environmental conservation efforts

Chinese Fishing Vessels Around Loaita Island
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Clean Energy and Cooling Solutions
Overview
In a warming world, cooling is essential for vulnerable populations @

International cooperation on clean energy and cooling solutions is crucial for
addressing the climate crisis

The Quad nations (Australia, India, Japan, USA) issued the Wilmington Declaration
on September 21, 2024, emphasizing sustainable energy solutions and high-
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efficiency cooling systems.

India leads in investments for solar and cooling infrastructure in the Indo-Pacific
region.

Significant focus on affordable and energy-efficient cooling systems in vulnerable
regions.

Key Concepts

Cooling-related Emissions: Addressing the emissions from cooling systems.

Montreal Protocol & Kigali Amendment: Frameworks for global action on cooling
emissions.

Energy Efficiency: Importance of integrating energy efficiency with cooling
technology.

IN India's Leadership: India is making significant investments in solar and cooling
infrastructure in the Indo-Pacific region as part of the Quad's initiatives.

§ Kigali Amendment Impact: The Kigali Amendment targets HFCs, which could
lead to a potential 0.52°C increase in warming by 2100 if not addressed.

5 Energy Efficiency: Improved cooling systems could reduce greenhouse gas
emissions by two-thirds through lower electricity consumption.

e Regulatory Challenges: Many countries lack integrated energy efficiency and
refrigerant standards, risking the proliferation of inefficient cooling appliances.

@ Environmental Risks: Inefficient air-conditioning and harmful refrigerants pose
significant threats to climate and energy stability, especially in developing nations.

Summary: The Quad nations are prioritizing sustainable cooling solutions to combat
climate change, with India leading investments in clean energy, while the Kigali
Amendment aims to reduce harmful emissions from cooling systems.

74



https://t.me/Saurabhpandeyupsc

Download Saurabh Pandey cse app saurabhpandeyupsc.com Join telegram group
https://t.me/Saurabhpandeyupsc

Extreme Temperatures: In 2024, parts of India recorded temperatures exceeding
50°C, highlighting the urgent need for effective cooling solutions.

@® Climate Vulnerability: India is one of the most climate-vulnerable nations, facing
severe heatwaves that threaten millions of lives.

M Rising Heatwave Risk: By 2030, an estimated 160 to 200 million Indians could
experience deadly heatwaves annually.

M Impact on Workforce: The extreme heat poses risks to productivity, health, and
food security for India's workforce.

% Surge in Cooling Demand: Air conditioner sales are projected to increase by 16%
for every degree above 30°C, with India potentially having over 1.14 billion air
conditioners by 2050.

< Kigali Amendment Commitment: India ratified the Kigali Amendment in 2021,
aiming to reduce HFCs by 85% by 2047.

] Need for a Mission-Mode Approach: A national mission for sustainable cooling
Is essential, requiring leadership, collaboration, and coordinated efforts across
various sectors.

@ International Commitments: COP28 saw 63 countries pledge to reduce cooling
emissions by 68% by 2050.

® U.S.-India Partnership: The collaboration focuses on deploying and
manufacturing high-efficiency cooling systems.

§ Equitable Access: Ensuring access to cooling technologies in developing regions
Is crucial, as they face the greatest cooling needs

5 Energy Efficiency: Solutions must be scalable without overburdening fragile
electricity grids or neglecting vulnerable populations.
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IN India's Leadership: India's proactive approach, particularly through the ICAP,
positions it as a leader in sustainable cooling and climate action.

& Economic Impact: The Global Cooling Pledge could potentially save $17 trillion
in energy costs and provide cooling access to 3.5 billion people by 2050.

# Future Actions: COP29 aims to build on COP28's momentum by expanding
cooling commitments and enhancing global partnerships.

Summary: COP29 must leverage COP28's commitments to enhance global cooling
initiatives, focusing on equitable access and energy efficiency.
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Mpox Outbreak and Variants Overview
Key Points

Historical Context:
Eradication of smallpox in 1980.

Continued surveillance of monkeypox (mpox) since then.
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Recent Developments:

WHO declared mpox a public health emergency in 2022-2023.

Ongoing surveillance and vaccination efforts in African nations.

New Concerns:

Emergence of new strains.

Variants of mpox: Clade I (more severe) and Clade Il with subclades (la, Ib, l1a, 11b)

Mpox Virus Clade la: Evolution and Transmission
1 Clade la Origin

Oldest Variant: Clade la is the earliest known variant of the mpox virus, first
identified in 1970.

Sporadic Infections: Primarily affected children with isolated cases.
g Limited Transmission

Animal to Human: Historically, the virus was transmitted from animals to humans.

Localized Spread: Infections were confined to specific families or communities.

§ Recent Evidence

Human-to-Human Transmission: New findings suggest clade la viruses are now
spreading between humans.

Source: Recent preprint from Virologica highlights this shift.
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"1 Mutation Process

Viral Evolution: Mutations occur during the replication of genetic material.

Polymerase Role: Polymerases introduce these mutations, affecting the virus
differently.

B2 Mutation Rates

RNA vs. DNA Viruses: RNA viruses like HIV mutate more rapidly than DNA
viruses such as HPV.

Comparison: DNA viruses have lower mutation rates due to error-correction
mechanisms.

Q, Error-Correction Mechanism

Proofreading: Some DNA viruses, including poxviruses, have mechanisms to reduce
mutation rates.

Frequency: Errors occur approximately once every three years.
8 Impact of Mutations
Varied Effects: Mutations can be beneficial, harmful, or neutral.

Virus Dynamics: They influence the virus's ability to infect and spread.

Summary: Clade la of the mpox virus, once limited to animal-to-human
transmission, now shows potential for human-to-human spread, with mutations
significantly influencing its evolution.
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Virus Evolution

1 APOBEC Family: A group of proteins known as APOBEC can introduce random
changes to viral DNA during replication.

Q Mechanism of Action: APOBEC proteins primarily convert cytosine to thymine
in viral DNA, creating mutations that can be lethal to the virus.

& Mutation Surge: A 2023 study published in Science indicated that the increase in
mutations in mpox viral DNA is largely due to APOBEC activity rather than viral
polymerase errors.

Mutation Rate: On average, APOBEC is estimated to introduce about six
mutations per year in viral DNA.

@ Circulation of mpox: The study suggests that mpox clade I1b has been circulating
among humans in Africa since 2016, based on the observed mutations.

4 Clade la Transmission: The same research demonstrated that clade la viruses
have also achieved human-to-human transmission, with 63% of mutations aligning
with APOBEC-induced changes.
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M1 Research Implications: The findings highlight the significant role of the immune
system in shaping viral evolution through mechanisms like APOBEC

Gluten Formation

"X Gluten Formation: Gluten is formed from specific proteins in cereal grains,
particularly barley, wheat, and rye, when mixed with water and kneaded.

) Protein Types: The two main proteins responsible for gluten are gliadins and
glutenins, which create an elastic mesh at the microscopic level.

< Dough Characteristics: Gluten allows dough to rise and provides a chewy texture,
making it a valuable ingredient in the food industry.

A\ Allergic Reactions: Gluten can cause allergic reactions in some individuals,
leading to gastrointestinal issues when it reaches the small intestine.

) Coeliac Disease: Coeliac disease, affecting about 2% of the population, is a severe
allergic reaction to gluten that prompts the immune system to attack the body’s own
proteins.

# Diagnosis Challenges: Diagnosis of coeliac disease can be complicated, often
requiring blood tests, endoscopy, or genetic testing, and symptoms may be
misattributed to other causes.

i@ Dietary Management: The only effective treatment for coeliac disease is
maintaining a very low gluten diet.

Summary: Gluten, formed from specific proteins in grains, can cause severe allergic
reactions in some individuals, notably leading to coeliac disease, which requires
strict dietary management.
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Net Borrowing Ceiling (NBC)

B2 Net Borrowing Ceiling (NBC): In 2023, the central government imposed a
borrowing limit of 3% of the projected Gross State Domestic Product (GSDP) for
Kerala for FY2023-24.

& Scope of NBC: The NBC applies to all borrowing methods, including open
market loans, financial institution loans, and liabilities from the public account of
the State.

B State-Owned Enterprises: The ceiling also includes certain borrowings by State-
owned enterprises to prevent circumvention of the borrowing cap.

@ Impact on State Finances: The NBC has significantly affected Kerala's financial
position, making it challenging for the State to meet its expenditures and invest in
developmental and welfare activities.

&% Political and Legal Controversies: The imposition of the NBC has led to political
and legal disputes between the Centre and the State.

iy Supreme Court Involvement: Kerala has approached the Supreme Court, arguing
that the NBC infringes on its fiscal autonomy under Article 293 of the Constitution
of India.

M Historical Significance: This case marks the first instance in which Article 293
has been interpreted by the Supreme Court

Constitutional Borrowing Framework in India

Overview of Borrowing Powers

M Constitutional Framework: Chapter Il of Part XI1 of the Constitution outlines the
borrowing powers of both the Centre and States in India.
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& Central Government Borrowing: Article 292 allows the central government to
borrow against the security of the Consolidated Fund of India.

iy State Government Borrowing: Article 293 permits State governments to borrow
within India, secured by the Consolidated Fund of the State, with limits set by
respective legislatures.

Loan Conditions and Historical Context

@ Loan Conditions: The central government can impose conditions on loans granted
to States, and consent is required for States with outstanding loans guaranteed by the
central government.

Historical Context: Article 293 is derived from Section 163 of the Government
of India Act, 1935, reflecting historical borrowing practices.

Debates and Omitted Provisions

8% Debate on Borrowing Scrutiny: During the Constituent Assembly debates,
concerns were raised about the long-term implications of borrowing, suggesting a
commission for oversight.

X Omitted Provisions: A clause from the Government of India Act regarding
unreasonable delays in loan consent was not included in the Constitution due to the
establishment of a national government post-Independence.

Key Aspects of the FRBM Act

% Fiscal Responsibility and Budget Management (FRBM) Act: Enacted in 2003 to
ensure financial discipline and eliminate revenue shortfalls.

@" Fiscal Deficit Target: Aims for a fiscal deficit ratio of 3% of GDP annually for
the Centre.

T FRBM Amendment Act, 2018: Stipulates that the fiscal deficit should not exceed
3% of GDP, and total public debt should remain below 60% of GDP.
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1 Future Fiscal Goals: The government plans to reduce the fiscal deficit to under
4.5% of GDP by 2025-26.

&% State Borrowing Powers: The Supreme Court is examining the borrowing powers
of States under Article 293, raising issues of fiscal decentralization and autonomy.

iy Impact on Reserve Bank of India: Central fiscal regulations may have influenced
the Reserve Bank of India's role in fiscal consolidation.

§ Need for Constitutional Review: Calls to revisit Article 293 in light of evolving
economic and political contexts, referencing Section 163(4) of the Government of
India Act, 1935.

Fiscal Management Overview:

FRBM Act 2003

l

Fiscal Discipline

N

3% GDP Deficit Target State Borrowing Powers
v \ 4
FRBM Amendment 2018 Supreme Court Review
v A 4
< 60% GDP Public Debt Impact on RBI
v A 4
Future Goal: < 4.5% GDP by 2025-26 Constitutional Review

M Strengthening Article 293: There is a call to enhance Article 293 of the Indian
Constitution to better manage state and central financial relations.

Need for a Commission: A commission similar to the Finance Commission is
proposed to address loan approval issues, considering both state financial positions
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and central fiscal goals.

88 Guidelines for Borrowing: Proper guidelines are necessary for the Centre's
exercise of powers under Article 293(4) to maintain fiscal balance and cooperative
federalism.

Q Transparency in Decision-Making: The Centre should ensure transparency in its
borrowing decisions, making processes clear to the public.

] Consultative Process: There should be a consultative approach with state
governments before imposing borrowing terms to foster cooperation.

8% Equitable Treatment: Borrowing terms must be applied uniformly across all states
to prevent favoritism and ensure fairness.

& Respect for Fiscal Autonomy: States should maintain financial autonomy, with
reasonable restrictions that do not hinder their financial management capabilities.

Summary: Strengthening Article 293 of the Indian Constitution is essential for fair
and transparent fiscal management between the Centre and States, emphasizing
guidelines for borrowing and cooperative federalism.

State-Owned Enterprises 1
Borrowing Cap Prevention 1

Net Borrowing Ceiling (NBC) 1, _—

_ Constitutional Borrowing Framework 3 Qverview of Borrowing Powers 3

Debates 4

Loan Conditions and Historical Context 4 — ; -
: Omitted Provisions 4

Future Fiscal Goals §
Fiscal Deficit Target &

Fiscal Responsibility and Budget Management (FRBM) Act &

ol
\ Article 293(4) Powers &

\ . ) Transparency in Decision-Making 6
\ .__Guidelines for Borrowing & = -
\ A Consultative Process &

Net Borrowing Framework in India

Equitable Treatment &
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\.__Strengthening Article 293 7 |

Cooperative Federalism 7

Wind Energy in Tamil Nadu

Overview

Tamil Nadu: A pioneer in wind energy installations 7=

84



https://t.me/Saurabhpandeyupsc

Download Saurabh Pandey cse app saurabhpandeyupsc.com Join telegram group
https://t.me/Saurabhpandeyupsc

Current Policy: "Tamil Nadu Repowering, Refurbishment and Life Extension Policy
for Wind Power Projects - 2024"

Opposition: Wind energy generators oppose the policy, seeking better promotion for
wind energy generation.

Wind Energy Capacity and Potential in India

Total Potential: 1,163.86 GW at 150 meters above ground level ©
Installed Capacity: Ranked 4th globally in wind energy
Utilization: Only 6.5% of total wind potential utilized nationally

Leading States: Tamil Nadu, Gujarat, Karnataka, Maharashtra, Rajasthan, Andhra
Pradesh contribute 93.37% of installed capacity

Tamil Nadu's Capacity: 10,603.5 MW, second largest in India

Maintenance of Wind Turbines

Aging Turbines: Over 15 years old or less than 2 MW capacity can be:

Repowered: Replace with new turbines

Refurbished: Upgrade components (height, blades, gearbox) for efficiency 4
Safety Measures: Life extension initiatives to maintain older turbines

Future Prospects

Policy Impact: The new policy aims to improve wind energy generation
Repowering Potential: Estimated at 25.4 GW if turbines under 2 MW are considered

Goal: Tamil Nadu aims to generate 25 GW of wind power by 2030 to address peak-
hour shortages 5

What Does Repowering and Refurbishing Entail in Wind Energy?
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Overview

Definition: Repowering refers to replacing older turbines with newer, more efficient
models; refurbishing involves upgrading existing turbines.

Context: Many wind turbines installed in the 1980s are now outdated, necessitating
repowering and refurbishing to enhance efficiency and meet modern energy
demands.

Key Challenges

Site Limitations: Existing wind sites may require more land for new turbines due to
increased size and capacity.

Technology Evolution: Turbines have evolved from sub-1 MW to 2-2.5 MW,
influencing installation requirements.

Infrastructure Needs: Upgrades to evacuation and transmission infrastructure are
required to match increased generation capacity.

Regulatory Hurdles: Policies regarding banking facilities and financial viability
impact repowering decisions.

Benefits of Repowering

Increased Capacity: Switching to higher-capacity turbines can significantly boost
energy output (e.g., from 250 KW to 2.5 MW).

Enhanced Efficiency: Newer technologies can improve overall energy generation
efficiency, potentially raising wind energy contribution by 25% during peak seasons.

Financial Viability: Improving the financial framework for repowering can
encourage investment and development in wind energy.

Current Landscape in Tamil Nadu

Installed Capacity: Tamil Nadu has a significant potential for repowering with over
7,000 MW of installed capacity.
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Government Policies: Recent policies aim to facilitate repowering and
refurbishment, yet concerns persist regarding their effectiveness and financial
implications for developers.

Future Directions

Policy Enhancement: There is a need for policies that promote financial viability and
encourage investment in repowering initiatives.

Technology Adoption: Embrace advancements in wind energy technology to
maximize output and efficiency.

Community Engagement: Address local concerns about land use and environmental
Impact to gain support for repowering projects.

Wind Energy Capacity 1
Overview 1 dy “apactly X

Potential in India 1
Repowered 2

Refurbished 2

Aging Turbines 2

Safety Measures 2
Policy Impact 2

Maintenance of Wind Turbines 2
A

>
Repowering Potential 2

/ Goal: 25 GW by 2030 2
) o Definition 3
Repowering and Refurbishing 3 /—Context -
—l
Wind Energy in Tamil Nadu Site Limitations 4

Technology Evolution 4
~— Infrastructure Needs 4
Regulatory Hurdles 4

Key Challenges 4

Increased Capacity 5

i X Enhanced Efficiency 5
Benefits of Repowering s . - —
Financial Viability 5 .
Installed Capacity 5
Current Landscape 5
N

Government Policies 5

___Policy Enhancement &
Future Directions 6 . Technology Adoption 6
Community Engagement 6
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Why Earthquake in Cuba?

Overview

Recent earthquakes in Cuba have been a topic of concern due to their impact and
frequency.
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Understanding the geological and environmental factors is key to explaining these
events.

Tectonic Plates
Caribbean Plate

North American Plate
Seismic Activity
Historical earthquake data

Recent earthquake occurrences

Geological Features
Fault lines
Mountain ranges

Cuba is located in an area with several active fault systems which produce on
average about 2000 seismic events each year
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Caterpillar fungus can slow down the growth of cancer cells

Chemical of Interest: The research focuses on Cordycepin, a chemical produced by
a caterpillar fungus.

1 Mechanism of Action: Cordycepin interrupts overactive cell growth signals
associated with cancer.

¢® Potential Benefits: This treatment approach may be less damaging to healthy
tissues compared to existing cancer therapies.
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4 Conversion Process: Cordycepin is converted into cordycepin triphosphate,
which directly affects cancer cells.

M Research Implications: The findings suggest a new avenue for cancer treatment
that targets genetic interactions.

< Source of Compound: The chemical is derived from a caterpillar fungus,
highlighting a natural source for potential therapies.

% Future Directions: Further research may explore the full therapeutic potential of
Cordycepin in oncology.

Summary: New research reveals that Cordycepin, a chemical from a caterpillar
fungus, may offer a less harmful cancer treatment by interrupting overactive cell
growth signals.

Motoric cognitive risk syndrome

Older individuals experiencing daytime sleepiness may be at higher risk for
developing a specific syndrome.

A3 The syndrome is characterized by slow walking speed and some memory issues.

] This condition is known as motoric cognitive risk syndrome and can precede
dementia.

I Individuals with this syndrome do not have mobility disabilities or dementia at the
time of diagnosis.

Q The study highlights an association between sleep issues and the syndrome but
does not establish causation.

M1 The findings suggest the importance of monitoring sleep patterns in older adults
for potential cognitive risks.

& & Further research is needed to explore the relationship between sleep-related
issues and the development of this syndrome.
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Summary: Sleep issues in older adults may be linked to motoric cognitive risk
syndrome, which can precede dementia, but causation has not been established.

The Somma-Vesuvius volcano
4 The Somma-Vesuvius volcano erupted in 79 CE, impacting southern Italy.
diiy The eruption buried the Roman town of Pompeli and its inhabitants.

1 Recent ancient DNA analysis reveals new insights into the identities of Pompeii
victims.

& & Traditional interpretations of relationships (e.g., mother and child) are
challenged by new findings.

® An adult male was found wearing a golden bracelet while holding a child,
contradicting previous assumptions.

Q The study emphasizes the importance of re-evaluating historical interpretations
based on modern DNA evidence.

M The findings highlight the complexities of familial relationships in ancient
societies.

Summary: Recent DNA analysis from Pompeii reveals that traditional

interpretations of relationships among victims may be incorrect

The Yixian Formation

1 The Yixian Formation, discovered in the 1990s, contains exceptionally well-
preserved fossils of various species, including dinosaurs, birds, mammals, and
insects.

-o Unlike typical fossil finds, many specimens in the Yixian Formation include
complete remains with internal organs, feathers, scales, fur, and stomach contents.

A& The initial hypothesis for the preservation of these fossils suggested sudden burial
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due to volcanic activity, similar to the events that occurred in Pompeii in A.D. 79.

% The Yixian deposits have been informally referred to as the "Chinese Pompeii*
due to their remarkable preservation.

% Recent studies challenge the volcanic hypothesis, proposing that the fossils were
preserved through more common events like burrow collapses and sediment buildup
during rainy periods.

“ These events created oxygen-free pockets that facilitated the preservation of the
remains.

Q The findings indicate a need to reassess the understanding of fossil preservation
processes in the Yixian Formation.

Summary: The Yixian Formation is known for its remarkably preserved fossils,
previously thought to be due to volcanic activity, but recent studies suggest more
common preservation methods.

TB Elimination

@ WHO's End TB Strategy: Countries must reduce TB deaths by 75% and TB
incidence by 50% by 2025, as per the post-2015 strategy.

RY India's Progress: India is projected to miss the 2025 milestones for TB deaths and
incidence, with only a 24% reduction in deaths and 18% in incidence from 2015 to
2023.

M TB Statistics: In 2015, India had a TB incidence rate of 237 per 100,000 and a
mortality rate of 28 per 100,000; by 2023, these figures were 195 and 22,
respectively.

1 Failure to Meet Targets: India did not meet the 2020 milestones of a 35%
reduction in deaths and a 20% reduction in incidence, achieving only 24% and 18%
reductions, respectively.
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@ Elimination Goals: The National Strategic Plan for TB elimination aimed for a
TB incidence rate of 77 and deaths of 6 per 100,000 by 2023, which were not met.

M Contradictory Claims: Despite slow progress, a PIB release claimed a 17.7%
decline in TB incidence from 2015 to 2023, which is more than double the global
average decline of 8.3%.

Q Future Challenges: India must reduce TB deaths to 7 per 100,000 and incidence
to 118.5 per 100,000 by 2025 to meet WHO targets, which seems unlikely.

Summary: India is falling short of WHO's End TB Strategy milestones for 2025,
with insufficient reductions in TB incidence and mortality rates

Reassortant Virus

Overview

Reassortant Virus: A virus that has undergone genetic reassortment, leading to new
strains.

Public Health: Monitoring and responding to outbreaks is critical.
Research: Ongoing studies to understand reassortant viruses and their impacts
What is the reassortment of viruses?

Reassortment is exclusively seen in viruses with a segmented genome. It is defined
as the exchange of intact genes within the entire segment, which occurs during
coinfection. Reassortment has been observed in Bunyaviridae, Reoviruses,
arenavirus, and Orthomyxoviruses

Cost of Population decline

B2 Low Fertility Rates: Andhra Pradesh and Tamil Nadu are experiencing low
fertility rates, prompting concerns from their Chief Ministers.
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iy Legislative Action: Andhra Pradesh’'s Chief Minister, N. Chandrababu Naidu,
plans to introduce legislation to incentivize families to have more children.

@ Aging Population: India is facing an increasingly aging population, particularly
in southern and some northern states, due to past family planning policies.

M1 Fertility Rate Statistics: Tamil Nadu and West Bengal have a fertility rate of 1.4,
while Andhra Pradesh, Telangana, Kerala, Punjab, and Himachal Pradesh have rates
of 1.5. In contrast, Bihar has a rate of 3.

& Economic Impact: The aging population is expected to increase health expenses
and may hinder economic growth, as states like Kerala and Tamil Nadu have already
crossed the critical old age dependency ratio.

EY Women’s Labor Participation: Proposed measures to increase fertility rates may
negatively impact women's participation in the workforce, further affecting
economic stability.

& Resource Allocation Concerns: Southern states are raising concerns about
receiving a diminishing share of central resources despite contributing higher tax
revenues due to their slower population growth

M1 Population Growth Impact: Uneven population growth will affect the federal
structure, with a new delimitation exercise in 2026 changing Lok Sabha
representation.

¥ Seat Gains and Losses: Uttar Pradesh is projected to gain 12 seats, Bihar 10, and
Rajasthan 7, while Tamil Nadu, Kerala, and Andhra Pradesh are expected to lose
seats due to declining populations.

& Pro-Natalist Policies: Southern Chief Ministers are advocating for pro-natalist
policies to encourage higher birth rates, though this approach has seen limited
success internationally.

& ¥ & Work-Family Policy Changes: Dr. Goli suggests improving work-family
policies, including paid parental leave and accessible childcare, to support women's
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economic independence and fertility rates.

@® Gender Equity and Fertility: States with better gender equity tend to maintain
sustainable fertility rates, as women are more likely to have children when they can
retain economic independence.

& Economic Migration Issues: Southern States attract economic migrants, but these
migrants complicate political and financial distributions as they are counted in their
home States.

A% Old Age Dependency Ratio: Increasing the working lifespan is suggested as a
way to reduce the old age dependency ratio, addressing demographic challenges.

Summary: The upcoming delimitation in 2026 will reshape political representation
in India, with southern states facing challenges due to declining populations,
prompting discussions on pro-natalist policies and gender equity.

Long Range Land Attack Cruise Missile (LRLACM)

© Maiden Flight Test: DRDO conducted the first flight test of the Long Range Land
Attack Cruise Missile (LRLACM) on Tuesday.

@ Range: The missile has a range of 1,000 km, allowing for significant strike
capabilities.

# Launch Site: The test was conducted from the Integrated Test Range in
Chandipur, off the coast of Odisha.

« Improved Variant: This LRLACM is a new variant of the Nirbhay missile,
featuring enhanced capabilities.

Approval Date: The Defence Acquisition Council approved the procurement of
the LRLACM in July 2020.
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Long Range Land Attack Cruise Missile (LRLACM)

© Maiden Flight Test: DRDO conducted the first flight test of the Long Range Land
Attack Cruise Missile (LRLACM) on Tuesday.

@ Range: The missile has a range of 1,000 km, allowing for significant strike
capabilities.

# Launch Site: The test was conducted from the Integrated Test Range in
Chandipur, off the coast of Odisha.

« Improved Variant: This LRLACM is a new variant of the Nirbhay missile,
featuring enhanced capabilities.

Approval Date: The Defence Acquisition Council approved the procurement of
the LRLACM in July 2020

e Development: The missile was developed by the Aeronautical Development
Establishment located in Bengaluru.

@ Strategic Capability: Once inducted, the LRLACM will provide Indian armed
forces with a long-range standoff capability similar to the U.S. Tomahawk cruise
missile.

Summary: DRDO successfully tested a new variant of the Long Range Land Attack
Cruise Missile with a 1,000 km range, enhancing India's strike capabilities.

Ballistic missiles
* Powered initially by a rocket
or several in stages
Ballistic missile = Ballistic trajectory over most

* Hypersonic speed during
much of the flight

* Optional manoceuvrability
for the re-entry vehicle
Boost-glide vehicles 2 2
~ taun(hedg(rom 3 ket * Classified according to their
. ranges (from short, around
7 f:::::’h?; st :’F‘,’h:fp'"g 500 km, to intercontinenta I
*= Hypersonic speed Fe than 5000 km)
* High manoceuvrability for
the glider
* Classified according to their
speed
Cruise missiles
*  Unmanned vehicle propelled
by jet engines Boost-glide vehicle
* Remain within the
atmosphere during the flight
* Subsonic, supersonic, or C |
hypersonic s . ruise missile
Self-guided or manually v ¥ Target
guided J
* Classified according to their @
speed Launch site
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Carbon Emissions Report 2024
Overview of Carbon Emissions

Global Emissions Rise ¥
Expected increase of 0.8% in 2024

Previous rise of 1.2% in 2023

GREENHOUSE GAS EMISSIONS COUNTRIES 2024

t i

CHINA
UNITED STATES

( : 10,667.89 MT
i 4,712.77 MT

INDIA

_ RUSSIA
JAPAN

IRAN
GERMANY
SAUDI ARABIA
SOUTH KOREA
INDONESIA

2,441.79 MT
1,577.14 MT
1,030.78 MT
745.04 MT
644.31 MT
625.51 MT
597.61 MT
589.5MT

Major Contributing Regions

Top Contributors &

China: 31%

United States: 13%

India: 8%

EU-27: 7%

Total of these four regions accounts for 59% of global fossil CO2 emissions

Emissions Per Capita
Global Average &

1.3 tonnes of CO2 per person per year

Breakdown:
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U.S.: 3.9 tonnes
China: 2.3 tonnes
EU-27: 1.5 tonnes

India: 0.6 tonnes

set a NEW RECORD of

a 1.3% increase from 2022

Future Projections
India's Emissions M1
Expected increase by 4.6% in 2024

China's Emissions %

Expected increase by 0.2%

levels
—Waste & other
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Carbon Emissions
Report

6B | gy

-~

Global Carbon Budget (GCB) Insights

Annual peer-reviewed estimates of atmospheric carbon
2024 CO2 Concentration: Set to reach 422.5 ppm

Paris Agreement Goals: Urgent need for emission cuts to maintain temperature
below 2°C

Climate Change Impacts

Increasingly dramatic effects of climate change observed

GCB predicts a 50% chance of breaching the 1.5°C target in about 6 years

Intelligent Bacteria development
Intelligent Bacteria Development
Objective: Build intelligent bacteria at Saha Institute of Nuclear Physics, Kolkata
Key Concepts:
Understanding of intelligence in single-celled vs. multicellular organisms

Developing bacteria that can solve mathematical problems like prime number
detection and vowel identification %"
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Genetic Engineering Techniques
Genetic Circuits:
Activation via chemical inducers ™

Combination of engineered circuits to form bacterial computers &
Bactoneurons:
Engineered bacteria acting as neurons in artificial neural networks (ANNS) [

Capability of performing tasks through combinations and interactions of
bactoneurons §

Research Findings

Published in Nature Chemical Biology B

Significant interest in synthetic biology and engineering new organism abilities Q
Expert Opinions:

Comments from Pawan Dhar on programming bacteria for mathematical tasks @
Applications and Implications

Potential advances in:

Pharmaceutical Industry ¢®

Medical Sciences &

Biomanufacturing Sector nsl

Methodology

Molecular Biology Tools:
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Introduction of transcriptional genetic circuits in Escherichia coli [
Use of transcription factors and synthetic promoters for circuit building 4

ANN Structure:

Nodes connected in layers for computational tasks &

Testing Combinations:

Examining abilities of 14 different bactoneurons for specific tasks Q

Uranus and Voyager 2 Findings

Overview of Uranus
Discovered by William Herschel in 1781 ¢2
Third largest planet in the solar system

Remains an enigma even after 243 years a.

Voyager 2 Mission

Conducted a flyby in 1986 #
Provided much of the current knowledge about Uranus

Encountered unusual solar wind conditions during the flyby <
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Key Findings
Magnetosphere: Observed to be only 20% of its usual volume during the flyby &

Solar Wind Effects: Encountered during maximum intensity, leading to misleading
observations &

Plasma Environment: Low plasma concentration was puzzling, as it is typically
present in other planetary magnetospheres #

Implications of Findings

Suggests Uranus's magnetosphere may be more similar to Jupiter and Saturn than
previously thought [

New understanding of the plasma and magnetic field dynamics around Uranus

Indicates potential for subsurface oceans on its moons, Titania and Oberon &

Future Research Directions
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Need for re-evaluation of past observations and data [l

Explore the possibility of life on Uranus's moons

IMEC

@ Announcement of IMEC: The India-Middle East-Europe Corridor (IMEC) was
announced in September 2023 during the G20 summit in New Delhi.

) Reduced Transit Time: The corridor is expected to reduce transit time between
eastern and western nodes by 40%.

& Cost Savings: Transportation costs are anticipated to decrease by 30% compared
to the Suez Canal route.

A\ Challenges and Delays: Progress on the project has faced delays due to
geopolitical tensions, particularly the Israel-Palestine conflict that escalated on

October 7, 2022.

Piraeus ™ ~~ _
~ - Haifa

Al Haditha
Riyadh Jubai/Jebel Ali

Haradh pj Gheweifat” ~~~ < ~@ Mumbai

sa Stakeholder Involvement: Key stakeholders, including Saudi Arabia and Jordan,
have been unable to advance the project due to the ongoing conflict.

% Geopolitical Implications: The normalization of Arab-Israel relations is crucial
for the corridor's success, but current tensions hinder cooperation.
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74 Slow Implementation: The northern part of the corridor, primarily in West Asia,
Is expected to progress slowly until the regional conflict subsides.

W Bilateral Trade Growth: Trade between the UAE and India surged from $43.30
billion in 2020-21 to $83.64 billion in 2023-24, marking a 93% increase post-CEPA
signing in 2022.

® Diversification of Trade: Non-oil trade between the two nations rose from $28.67
billion in 2020-21 to $57.81 billion in 2023-24, indicating a healthy diversification
in trade commodities.

< Virtual Trade Corridor: India and the UAE launched a Virtual Trade Corridor to
streamline trade processes, reduce logistics costs, and enhance ease of doing
business.

= IMEC Integration: The Virtual Trade Corridor is part of the India-Middle East-
Europe Economic Corridor (IMEC), aimed at improving trade facilitation and
serving as a model for other countries.

& Eastern Corridor Commitment: The eastern leg of the IMEC is progressing well,
while the western part faces challenges due to regional conflicts.

s Future Prospects: Other elements of the IMEC, such as clean energy exports and
telecommunication links, are on hold until stability in West Asia is achieved.

] Capacity Building: Eastern corridor countries are encouraged to enhance their
connectivity capabilities during this period of uncertainty.

What india can do??

i Port Development: India should focus on preparing its ports and developing
specific economic zones along connectivity nodes.

i® Logistics Improvement: Enhancing domestic logistics is crucial for seamless
integration with the International Multi-Modal Connectivity (IMEC) initiative.
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H Digital Footprint: There is a need to improve the digital landscape in logistics to
reduce time and costs, making Indian exports more competitive.

@ Global Value Chains: India aims to enhance its integration into global value
chains to position itself as a viable global supply chain alternative.

& Manufacturing Competitiveness: Steps must be taken to improve India's
manufacturing competitiveness to fully benefit from the IMEC.

B8 IMEC Secretariat: Establishing an IMEC secretariat is essential for organizing
the structure and operations of the initiative.

M1 Research and Awareness: The secretariat can facilitate research on cross-border
trade processes and benefits, potentially attracting neighboring countries to join the
project.

Summary: India has the opportunity to enhance its logistics, manufacturing, and
global integration through the IMEC initiative, which requires the establishment of
a dedicated secretariat for better organization and research.

India’s Agricultural Export Growth and Sustainability
Challenges

Overview of Agricultural Export Growth

"X India is a leading exporter of agricultural products, with exports reaching $53.1
billion in 2022-23.

& This marks a substantial increase from $8.7 billion in 2004-05, reflecting a six-
fold growth over less than two decades.

@& These exports are vital for India's economy, boosting revenue, foreign exchange,
and transactional options.

Sustainability Challenges
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@ The rapid growth in exports poses challenges to the sustainability of production,
processing, and distribution systems.

8% Sustainability of agricultural commodities is based on three pillars: ecological,
economic, and social factors, all supported by strong governance.

Q Sustainability considerations should cover the entire lifecycle of a commodity,
including pre-sowing, production, and post-harvest stages.

Key Commodities: Tea and Sugar

W Tea and sugar are highlighted as key commodities in India, exemplifying
sustainability challenges in both domestic and export markets.
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Overview of Indian Tea Production

< Largest Producer: 2nd in the world and 4th in exports.
& Export Contribution: 10% of global tea exports.

M1 Export Values:
188.76 million kg in 2022 ($641.34 million).

2022-23 export value: $793.78 million.
@ Domestic Consumption: 80% of total production.
@ Top Export Destinations: UAE, Russia, Iran, U.S., U.K.

M Human-Wildlife Interactions:

70% plantations near forests.

Frequent elephant-human conflicts.

1 Chemical Use:

85% pesticides are synthetic.

Rising residues in tea (DDT, Endosulfan, etc.).
&% Labour Concerns:

Women workers are underpaid.

Hazardous working conditions.
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Health Risks of Chemical Exposure

Risk of cancer.

) Neurodevelopment issues in children.
Need for Improved Practices

%€ Stricter pesticide monitoring.

T Better enforcement of labour regulations.
Support for Workers

& Enhanced safety standards.

Fair wages and conditions.

Sugar Production in India

Overview

India: Second-largest sugar producer ®

Production: 34 million metric tonnes
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Exports Growth: 291% increase from FY 2013-14 to FY 2021-22 ¥&

Economic Impact: %1 lakh crore turnover; 50 million farmer’s dependent on sugar
cane cultivation.

Environmental Concerns

Water Usage: Requires 1,500-2,000 kg of water per kg of sugar @
Irrigation Impact: Sugar cane and paddy use 60% of irrigation water in India.

Cultivation Area: Area under sugar cane cultivation has doubled in Karnataka and
Maharashtra.

Ecosystem Effects: Conversion of natural ecosystems leading to biodiversity loss ¢
Sustainable Practices: Drip irrigation can reduce water consumption by 40-50%.

Social Dynamics

Work Conditions: Reports of long working hours and poor conditions
Worker Vulnerability: Rising temperatures increase health risks and stress.

Debt Cycles: Workers are often trapped in financial difficulties, affecting mental
well-being.

Regulatory Needs: Strengthening regulations for responsible production practices.

Millets and Sustainability
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Overview of Millets

X Definition: A group of small-seeded grasses, highly nutritious.

@® Sustainability: Promotes long-term ecological and socio-economic sustainability.
W& Exports Growth: Significant increase in millet exports in recent years.
Sustainability Challenges

&8 Comparison with Tea and Sugar: Millets as a sustainable alternative.

< Ecological Impact: Millets preserve soil health and require fewer inputs.

Economic Impact

M1 Export Statistics:
2021-22: $62.95 million (up from $26.97 million in 2020-21).

FY 2022-23: 169,049.11 metric tonnes worth $75.45 million.

& Domestic Consumption: Large base with growing export potential.

Supply Chain Dynamics

§ Dependencies: Increasing links between actors may compromise sustainability.

#6 Producers & Farm Laborers: Need for economic benefits to trickle down.
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Future Directions

Q Focus Areas:

Addressing environmental issues.

Safeguarding health and safety of workers and consumers.

) Inclusive Agrarian Economy: Benefits for local communities and global markets
Reference Insights

Millets as a Sustainable Option: Increasing domestic consumption and exports.
Export Growth: Highlighting the potential for economic growth and resilience.

African Elephants' Status
Overview of African Elephants
Intelligent and Social
Largest Land Animals
Endangered Species ®
Population Trends
Savannah Elephants %
70% decline at surveyed sites

Forest Elephants #

90% decline at surveyed sites

Overall Decline &%

77% average population decrease
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Main Drivers of Decline:
Poaching

Habitat Loss

Regional Impacts

Northern Sahel Region ®
Hard hit areas: Mali, Chad, Nigeria

Limited protection leading to extirpation

Southern Africa s&

42% of sites show population increases
Successful conservation efforts in:
Botswana

Zimbabwe

Namibia
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Conservation Efforts

Active Stewardship [
Government and NGO roles
Mixed Results:

Populations rising in some areas

Continued pressures in others

Future Outlook

Loss of Populations @

Many will not recover
Continued pressures expected
Population Estimates ]

415,000 to 540,000 elephants as of 2016
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Globalisation's Impact

@ Globalisation's Impact: The modern lifestyle, characterized by long work hours
and night shifts, is often attributed to globalization.

i\ Workaholism vs. Rest: Alex Soojung-Kim Pang argues that the global economy
promotes workaholism while undervaluing the importance of rest.

) Rest and Productivity: Contrary to popular belief, rest is crucial for enhancing
productivity and creativity.

8% Health Consequences: Extended work hours can lead to brain fatigue, hormonal
Imbalances, and ultimately obesity due to unhealthy eating habits

@& Public Health Regulation: Many experts advocate for regulating work hours as a
vital public health measure, comparable to medical interventions.

@ Societal Goals: The aim is to foster not just economic growth but also a healthier,
longer, and happier society.

& Dietary Impact: The stress from long working hours often leads to cravings for
unhealthy, high-calorie foods.

Summary: Globalization has led to a work-centric lifestyle that undermines the
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Importance of rest, resulting in health issues that necessitate regulation of work hours
for a healthier society.

Sarcopenia

Overview

Definition: Age-related loss of muscle mass and strength.
Impact: Increased risk of falls, frailty, and morbidity.

Key Aspects

Causes:

Aging @

Sedentary lifestyle

Chronic diseases &

Normal muscle fibers Atrophied muscle fibers

Sarcopenia
_
Hormone
Imbalance

Systemic
Inflammation

Healthy . Reactive
mitochondria Muscle T Fat { Oxygen
Species

Understanding the Endocrine System and Type 1 Diabetes Mellitus
Overview of the Endocrine System

Function: Releases hormones that act as chemical messengers.

Hormone Production: Ranges from 10—9 to 10—12 grams.
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Transport: Hormones travel through the bloodstream to influence organs and tissues.

System Integration: Works alongside the nervous system to transmit brain
Instructions.

The Pancreas: A Dual Function Organ

Endocrine Role: Produces insulin to manage blood sugar levels.
Exocrine Role: Secretes digestive enzymes.

Type 1 Diabetes Mellitus (T1DM)

Description: Autoimmune disease that attacks insulin-producing beta cells.
Demographics: Commonly affects children and young adults.

Statistics: Approximately 9 million people globally; incidence in India is 4.9 per
100,000 annually.

Causes: Unknown, but genetic and environmental factors are suspected.

Historical Context

World Diabetes Day: Observed on November 14, honoring Sir Fredrick Banting's
contributions.

Historical Symptoms: Excessive thirst, frequent urination, and "sweet urine" noted
in ancient civilizations.

Discovery: In 1869, Paul Langerhans discovered islets of Langerhans in the
pancreas.

ApoE4 gene variant

The European Union's drugs regulator recommended approval of Legembi for

early Alzheimer's patients, reversing a previous decision.

This recommendation comes four months after the initial rejection in July.
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The approval is for a narrower patient group than those in the original trials,

focusing on those with one or no copy of the ApoE4 gene variant.

Patients with one or no copy of the ApoE4 gene are less likely to experience

serious side effects, such as brain swelling and bleeding.

The regulator previously rejected Legembi due to concerns that the risks

outweighed its benefits in slowing cognitive decline.

The current assessment indicates that the benefits of Legembi in slowing

disease progression are now considered greater than its risks.

Final approval will depend on the European Commission's acceptance of the

regulator’'s recommendation.

Summary: The EU's drugs regulator has recommended Legembi for early
Alzheimer's patients, focusing on a specific gene variant group, reversing a

prior rejection due to safety concerns.

Disappearance of Glaciers in Tajikistan

Overview

Issue: Over 1,000 glaciers have disappeared in Tajikistan in the last 30 years.
Significance: These glaciers are vital for the region's food and water security.

Key Points:

Impact on Water Supply: Glaciers drain fresh water into rivers, replenishing them
during arid periods.
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Climate Change: Rapid climate change is accelerating glacier melt.

Statistics: Out of 14,000 glaciers, more than 1,000 of crucial importance have
vanished.

.Zer,avshan glacier (TAJIKISTAN)

melt due to clim

1991
1927

2.5 km

Source: Tajikhydromet Background image is based

e The largest valley glacier of the region is the Fedchenko Glacier.

e Rivers of Tajikistan are the main sources of water replenishing the Aral Sea.
They provide neighboring areas with water for irrigation and power
generation. There are several largest river basins in the republic: Syrdarya
(Northern Tajikistan), Zeravshan (Central Tajikistan), Pyandj (SouthWestern

Tajikistan and Pamir), closed basin of the lakes of the Eastern Pamir.

e The largest rivers are Pyanj, Vakhsh, Syrdarya, Zeravshan, Kafirnigan,
Bartang. Most of the rivers in Tajikistan are of mountainous origin.

e Most of the water resources are formed in the basins of Pyandj and Vakhsh

rivers.

e During flood season, when snow melts intensively and heavy rainfall occurs
(April-August), the rivers carry a lot of suspended solids, which can exceed

5kg/cub.m (Amudarya and Kysylsu river).
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Discovery of the World's Largest Coral
Overview of the Discovery
Location: Solomon Islands
Species: Pavona clavus
Age: 300-500 years
Measurements:
Circumference: 183 meters
Width: 34 meters
Length: 32 meters

Height: >5 meters
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Significance

Ecological Importance:

Habitat for various marine species (fish, crabs, shrimps)
Highlights the health of marine ecosystems

Cultural Importance:

Represents the natural heritage of the Solomon Islands

Reinforces local traditions and identity

e Atabout 111 feet wide and 104 feet long, the team said the "mega coral" was three
times bigger than the previous record holder — a coral dubbed "Big Momma" in

American Samoa. The massive coral is not a coral reef, structures that can be far
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larger but are comprised of many distinct coral colonies.

e The coral was discovered at the southeastern tip of the Solomon Islands, in an area

known as the Three Sisters.

e Hotter and more acidic oceans have drained the life from corals in many of the

region's tropical waters, a process called bleaching, including Australia's famed

Great Barrier Reef.

Solomon Islands

A double chain of volcanic islands and coral atolls

NEW GUINEA

AUSTRALIA
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Barak River
The Barak River flows for a total length of 900 kilometers (560 miles).

It traverses through the Indian states of Manipur, Mizoram, and Assam.

The river enters Bangladesh, where it splits into the Surma and Kushiyara
rivers.

The Surma and Kushiyara rivers converge to form the Meghna river, which
contributes to the Ganges Delta.

Of its total length, 524 km (326 mi) is located in India, while 31 km (19 mi) isin
Bangladesh.

The navigable section of the river in India is 121 km (75 mi) long, between
Lakhipur and Bhanga.

This navigable section was declared National Waterway 6 (NW-6) in 2016.

Summary: The Barak River, flowing 900 km through India and Bangladesh, is
significant for navigation and contributes to the Ganges Delta.
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Fequent sighted area
Occasionally sighted
Boundary of Barak Valley

Geography BAKU

Geographical Location: Azerbaijan is located in the Caucasus region, at the
intersection of Eastern Europe and West Asia.

Physical Features: The country is characterized by the Caspian Sea to the east, the
Greater Caucasus mountain range to the north, and extensive flatlands in the center.

Land Area: Azerbaijan covers approximately 86,600 km2, comparable in size to
Portugal or the US state of Maine, and constitutes less than 1% of the former Soviet
Union's land area.

Administrative Divisions: Key subdivisions include the Nakhchivan Autonomous
Republic and the Nagorno-Karabakh Autonomous Region, the latter being
internationally recognized as part of Azerbaijan despite territorial disputes with
Armenia.

Borders: Azerbaijan shares borders with the Caspian Sea (east), Georgia and Russia
(north), Iran (south), Armenia (southwest and west), and a small part of Nakhchivan
borders Turkey (northwest).
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Capital City: Baku, the capital, is an ancient city known for having the largest and
best harbor on the Caspian Sea and is a historical center for the oil industry.

Territorial Dispute: The status of Nagorno-Karabakh is a point of contention with
Armenia, despite its international recognition as Azerbaijani territory.

Summary: Azerbaijan, located in the Caucasus region, features diverse geography,
significant administrative divisions, and a capital known for its oil industry, amidst
ongoing territorial disputes.

Ravines of Kobustan Mountain near Baku.

To the northeast, bordering Russia's Dagestan Autonomous Republic, is the Greater
Caucasus range; to the west, bordering Armenia, is the Lesser Caucasus range.

To the extreme southeast, the Talysh Mountains form part of the border with Iran
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Trade Barrier linked to emission

India disapproves of protectionist measures linking trade barriers to carbon

emissions at climate talks in Baku, Azerbaijan.

China has requested the inclusion of discussions on unilateral restrictive trade

measures related to climate change in the COP 29 agenda.
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India argues that unilateral trade measures impose costs on developing countries

and violate principles of equity, hindering multilateral cooperation.

The BASIC group, which includes Brazil, South Africa, India, and China, supports

China's petition against such measures.

The petition primarily targets the EU's Carbon Border Adjustment Mechanism
(CBAM), which taxes non-compliant imported products, set to fully take effect on
January 1, 2026.

Neither the BASIC proposal nor India's statement directly mentions CBAM, opting
for the term "arbitrary and unjustifiable unilateral measures™ to avoid targeting the
EU explicitly.

Using the term 'CBAM' is seen as contrary to the spirit of UN climate negotiations,
according to an anonymous source familiar with India's negotiating stance.

Summary: India and China express concerns over protectionist trade measures
linked to carbon emissions at COP 29, particularly targeting the EU's CBAM

About BASIC COUNTRIES

@ Formation of BASIC: The BASIC countries, consisting of Brazil, South Africa,
India, and China, formed a bloc on November 28, 2009, to address climate change
collectively.

1 Copenhagen Climate Summit: The bloc committed to act jointly at the
Copenhagen climate summit, threatening a united walk-out if their minimum
demands were not met by developed nations.

& BRICS Membership: All BASIC countries are part of the BRICS alliance, which
expanded to include Russia and other developing nations in 2024.

' Copenhagen Accord: BASIC played a key role in brokering the Copenhagen
Accord with the United States, although they later described it as a non-legally
binding political agreement.
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Emission Reduction Plans: The BASIC countries pledged to announce their
greenhouse gas emission reduction plans by January 31, 2010, as part of their
commitments made in Copenhagen.

& Support for G77 Nations: The bloc discussed providing financial and technical
aid to poorer nations within the G77, aiming to encourage wealthier nations to
increase their climate funding.

W& Climate Aid Discussions: BASIC is working to define a common stance on
emission reductions and climate aid, seeking broader support for the Copenhagen
Accord.

Summary: The BASIC countries, formed in 2009, are a coalition of Brazil, South
Africa, India, and China focused on climate change negotiations and support for
developing nations.

Methamphetamine
Key Points

Definition: Methamphetamine is a powerful, highly addictive stimulant that affects
the central nervous system.

Forms: Available in various forms including powder, crystal, and pills.

Usage: Commonly used recreationally for its euphoric effects but can lead to severe
health issues.

Legal Status: Classified as a Schedule 11 controlled substance in many countries due
to its high potential for abuse

Methamphetamine (CAS-537-46-2) is a member of the phenethylamine family,
which includes a range of substances that may be stimulants, entactogens or

hallucinogens.

Thus, methamphetamine is N,a-dimethylphenethylamine. According to
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IUPAC, the fully systematic name is N,a-dimethylbenzeneethanamine

Methamphetamine (CAS-537-46-2) is a member of the phenethylamine family,
which includes a range of substances that may be stimulants, entactogens or

hallucinogens.

Thus, methamphetamine is N,a-dimethylphenethylamine. According to

IUPAC, the fully systematic name is N,a-dimethylbenzeneethanamine
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Disease transmission among Pollinator

Pathogen Transmission: Research shows that managed honey bees can transmit
pathogens to wild pollinators, a process known as pathogen spillover and spillback.

Pollinator Importance: Over 75% of food crops and flowering plants depend on
insect pollinators, highlighting their critical role in agricultural productivity and
nutritional security.

Threats to Pollinators: Insect pollinators face multiple threats, including pesticides,
pollution, climate change, and now infectious diseases exacerbated by habitat loss.

Declining Populations: While declines in pollinator populations are well-
documented in Europe and North America, data from biodiversity-rich areas like the
Indian subcontinent is limited.
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Wild Bees as Efficient Pollinators: Wild bees are often more efficient pollinators
than western honey bees, emphasizing the need to study their health and
communities.

Research Findings: A study in Switzerland found that wild pollinators in shared
habitats with honey bees had 10 times higher pathogen loads, suggesting habitat
diversity can reduce disease transmission.

Habitat Loss Risks: Loss of habitats can force pollinators into smaller areas,
increasing the risk of disease transmission and spillover between species.

India hosts more than 700 bee species, including four indigenous honey bees: Asiatic
honey bee (Apis cerana indica), giant rock bee (Apis dorsata), dwarf honey bee (Apis
florea), and the stingless bee (sp. Trigona). Western honey bees were introduced in
India in 1983 to increase the country’s honey yield.

In 1991-1992, a Thai sacbrood virus outbreak devastated around 90% of Asiatic
honey bee colonies in South India and reemerged in 2021 in Telangana. The virus
has been reported from other parts of the world, including China and Vietnam.

The Thai sacbrood virus is one of the greatest threats facing the Asiatic honey bee.
The disease caused by the virus’s infection kills the bees’ larvae
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World's largest solar power plant

Indonesia has inaugurated the largest floating solar power plant in Southeast Asia.
& The solar power plant is located in Purwakarta, a region in West Java province.
% This initiative highlights Indonesia's commitment to renewable energy sources.

@® The floating solar plant aims to contribute to sustainable energy solutions in the
region.

im The project reflects advancements in solar technology and infrastructure
development.

< The plant is expected to support environmental conservation efforts.

& This development may enhance Indonesia's energy independence and reduce
reliance on fossil fuels.

Summary: Indonesia has launched Southeast Asia's largest floating solar power plant
in Purwakarta, West Java, marking a significant step towards renewable energy.
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Al Weight

& Artificial Neural Networks (ANNs): ANNs are machine-learning models that
have significantly impacted various fields, including language preservation and drug
discovery.

1 Components of ANNSs: Each ANN consists of three main components: nodes (like
neurons), edges (connections between nodes), and weights (mathematical
representations of connection strength).

88 Learning Mechanism: ANNs learn by adjusting the weights of edges, which
influences how signals are transmitted and processed, similar to how the human
brain learns.

Q Open Source Al Definition: The Open Source Initiative (OSI) has introduced a
controversial definition of "open source Al," which allows for the training data of
ANNSs to remain hidden.

& Concerns in Medical Al: While transparency is crucial, there are contexts, such
as medical Al, where keeping training data confidential is necessary for safety and
privacy.
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§ Proposed Solution: Security researcher Bruce Schneier suggests renaming the
OSlI's definition to "open source weights," allowing the weights to be public while
keeping the training data private.

M1 Implications of Open Source Weights: This approach would enable transparency
in how ANNSs process data without compromising the confidentiality of the training
data.

Summary: ANNSs are transformative machine-learning models with a complex
structure that can benefit from a proposed shift towards "open source weights" to
balance transparency and data privacy

Diabetes

& The global number of people with diabetes has increased from 200 million in
1990 to over 800 million in 2022, with adult prevalence rising from 7% to 14%.

IN India has the highest number of diabetes cases at 212 million, followed by China
with 148 million.

@ India also leads in untreated diabetes cases, with 133 million individuals over 30
years old, compared to 78 million in China.

4 The increase in diabetes cases is partly due to improved data collection methods
that include various diagnostic criteria, capturing more individuals with the
condition.

£ Unhealthy diets and sedentary lifestyles are major controllable risk factors for
diabetes, but the impact of tobacco use is often underestimated.

— Cigarette smoking increases the risk of developing diabetes by 30%-40% and
negatively affects insulin production and regulation.

@& With 133 million undiagnosed cases, India must enhance diabetes diagnosis to
meet the WHO's 2030 targets for diabetes management.
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Willingdon Island

Overview
Location: Willingdon Island, Kochi, India
Significance: Major logistics and tourism hub

Attractions: Scenic beauty, water transport, cultural heritage

Chennai to Vladivostok Corridor, IMEC,

< : India-Middle East-Europe
L4 Economic Corridor (IMEC)

Jebel Ali
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Corridor trajectory

The map shows the multiple routes being considered for the india-Middle East-EU Corridor. indian
ports on the west coast of India could be connected to five shortlisted ports in West Asia
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India-Middle East-Europe Economic Corridor (IMEC)

Overview

IMEC is a key initiative for enhancing maritime security and facilitating faster
movement of goods between Europe and Asia. ®

Launched during India's G20 presidency, it aims to integrate India, Europe, and the
Middle East through key nations like UAE, Saudi Arabia, Jordan, Israel, and the
European Union.

Key Benefits:
Lower logistics costs @
Faster connectivity =

Secure movement of goods @

Enhanced cooperation between nations [
Economic Growth & Initiatives
PLI Scheme: Boosting India's manufacturing growth ¥

Ease of Doing Business (EoDB): Facilitating trade through FTAs and economic
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partnerships &

Agri-value Chains: Promoting agricultural cooperation between India and
Mediterranean countries ™%

India's Economic Potential:

One of the fastest growing economies #

Expected to become the 3rd largest economy soon ‘¥

Focus Areas:

Renewable energy #
Manufacturing ks

Maritime and blue economy &
Digitization H
Pharmaceuticals ¢®
Information Technology &1
Agriculture ¢

Tourism -

Shipping and Port Development
Common interests in the shipping sector:
Shipbuilding 1.

Maritime sector =

Cruise business =
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Port Capacity Development:

Doubled port capacity in the last decade &

Plans to double capacity in the next 5 years

Collaborative Efforts:

Government Working Group on tourism with Mediterranean nations gz
Focus on economic prosperity and mutual growth &

Future Outlook

Optimism for the India-Mediterranean partnership [

Aiming for a cleaner, sustainable, and inclusive future
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Vladivostok{. *,A/’

Chennai-Vladivostok

Maritime Corridor

Enhanced Cooperation

Secure Goods Movement

Faster Connectivity

Sustainable Future

Future Outlook

Partnership Optimism

Doubled Capacity

Port Capacity Development

Future Plans

Lower Logistics Costs
Key Benefits

Overview 1 o
Ease of Doing Business

PLI Scheme

Economic Growth &
Initiatives

Agri-value Chai
Shipping and Port gri-value Chains
opment

Common Interests it el

Cruise Business
Maritime Sector

Sagarmanthan: The Great Oceans Dialogue’

& Event Details: The first edition of ‘Sagarmanthan: The Great Oceans Dialogue’
will be co-hosted by the Observer Research Foundation and MoPSW on 18-19

November 2024.

@® Global Ideas Arena: The event aims to position India as a hub for global maritime

policy discussions, fostering debates among diverse stakeholders.

% India's Economic Growth: India contributed approximately 16% to global growth

in 2023 and is projected to become the third-largest global economy within three
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years.

1. Maritime Governance Role: As India's international influence grows, it has the

opportunity and responsibility to enhance its role in maritime governance.

® Focus Areas: The dialogue will cover critical topics such as the blue economy,
maritime logistics, ports, shipping, critical minerals, and training standards.

) Diverse Participation: The event will gather leaders, policymakers, scholars, and
industry representatives from various backgrounds to foster inclusive discussions.

& Goal of the Dialogue: The overarching aim is to establish a new, inclusive accord
for ocean governance and collaboration.

Summary: The ‘Sagarmanthan: The Great Oceans Dialogue’ in November 2024 will
position India as a key player in global maritime policy discussions, focusing on
diverse stakeholders and critical maritime issues.

-

GSAT -20 Launched BY SPACE X
e GSAT-N2 is also known as GSAT-20.

e |t is a communication satellite developed by the Indian Space Research
Organisation (ISRO).
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The satellite is designed to enhance telecommunication services across India.

GSAT-20 was launched to improve broadband connectivity and support various
applications.

It is part of India's efforts to expand its satellite communication capabilities.
The satellite features advanced technology for better signal transmission.
GSAT-20 plays a crucial role in supporting digital infrastructure in the country.

Summary: GSAT-N2, or GSAT-20, is an ISRO-developed communication satellite
aimed at enhancing telecommunication services in India.

Is net-zero equitable?

@ Developed Countries' Responsibility: Developed nations are expected to lead the
transition to net-zero emissions before 2050, but they are falling short in both action
and financing.

& Financial Support Lacking: There is a significant gap in the financial support that
developed countries are supposed to provide for climate action in developing
nations.

sy Impact on Developing Countries: Developing countries, particularly small island
nations, are disproportionately affected by climate change despite contributing less
to the problem.

M1 Inequality in Emissions: In India, the richest 10% emit 20 times more per capita
than the poorest 10%, highlighting stark inequalities in emissions and climate
impact.

"X Food Security Risks: India's potential to support developed lifestyle standards for
its entire population is limited, risking food shortages and other environmental crises
by the 2040s.

® Urban Challenges: Increasing vehicular pollution and air conditioning use are
leading to extreme heat stress in urban areas, exacerbating climate-related issues.
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] Biodiversity Loss: Unsustainable land-use changes are causing irreversible
biodiversity loss, threatening ecosystems and habitats.

A new consumption corridor

Power Demand Surge: India's power demand could increase 9-10 times by 2070
If consumption rises unchecked and all applications are electrified.

5 Renewable Energy Targets: To meet this demand, India would need over 5,500
GW of solar and 1,500 GW of wind energy, a significant increase from current
capacities of 70 GW and 47 GW, respectively.

# Land Trade-offs: Achieving energy targets beyond 3,500 GW solar and 900 GW
wind will require considerable land trade-offs, impacting food security, forest cover,
and biodiversity.

&% Balancing Act: India faces the challenge of providing a good quality of life while
pursuing climate adaptation and mitigation goals.

% Economic Models Pitfalls: The environmental Kuznets curve suggests economic
growth can decouple from carbon emissions, but this has not been achieved by even
the richest countries.

@ Avoiding Unsustainable Growth: India should not aspire to Western lifestyle
standards but instead focus on sustainable consumption strategies.

M1 Sufficiency Consumption Corridors: A long-term strategy is needed that defines
a sustainable floor and ceiling for consumption to meet developmental goals without
promoting unsustainable growth.

Demand and supply measures

i Demand-side measures: Emphasizes the use of better construction materials and
passive design for thermal comfort without air-conditioning.

& Transport solutions: Advocates for energy-efficient appliances and public/non-
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motorised transport in urban areas, along with railways for intercity travel.

< Local products: Encourages the use of local products to minimize long-haul
freight demand and promote mindful dietary choices.

s Decentralized energy: Stresses the need for India to decentralize energy production
through rooftop solar cells and solar pumps for agriculture.

@ Nuclear power expansion: Highlights the importance of expanding nuclear power
generation to diversify the energy mix and reduce reliance on fossil fuels.

@ Climate targets urgency: Notes the shrinking leeway for governments to miss or
postpone climate-related targets as the world moves towards net-zero goals.

» Political factors: Acknowledges that while some factors, like political leadership,
are beyond control, proactive measures must be taken where possible

Summary: The text discusses various demand and supply measures for energy
efficiency and climate action, emphasizing the need for better materials, transport
solutions, local products, decentralized energy, and nuclear power expansion in
India.

Biosensor

1 A new variant of human mpox has a mortality rate of approximately 5% among
reported infections in the Democratic Republic of the Congo since 2023, affecting
many children.

@ This variant has spread to other countries, while a different, less fatal variant has
caused outbreaks in over 100 countries since 2022.

A\ There is an urgent need for faster and more cost-effective diagnostic tools to
control mpox and prepare for potential future pandemics.

4 Researchers from UC San Diego and Boston University developed an optical

140



https://t.me/Saurabhpandeyupsc

Download Saurabh Pandey cse app saurabhpandeyupsc.com Join telegram group
https://t.me/Saurabhpandeyupsc

biosensor for rapid detection of monkeypox, allowing for point-of-care diagnosis.

Traditional PCR tests are expensive, time-consuming, and require laboratory
facilities, making them less practical for immediate diagnosis.

] The new biosensor uses monoclonal antibodies and silicon chip technology to
detect mpox within two minutes, distinguishing it from other viral infections.

The study detailing this technology was published on November 14, 2024, in the
journal Biosensors and Bioelectronics.

Summary: A new optical biosensor developed by researchers can rapidly detect
monkeypox, addressing the urgent need for effective diagnostic tools amid rising
mpox infections globally.

What is biosensor??
1 A biosensor is a device that detects biological changes or analytes.

™ It typically consists of a biological sensing element and a transducer.

Ml Biosensors are used in various fields, including medical diagnostics,
environmental monitoring, and food safety.

® They can provide real-time data and are often portable for ease of use.

4 Common types of biosensors include enzyme-based, immunosensors, and DNA
biosensors.

@ The development of biosensors is crucial for advancing personalized medicine
and rapid testing methods.

& The global biosensor market is expected to grow significantly due to increasing
demand for point-of-care testing.

Summary: Biosensors are devices that detect biological changes, widely used in
diagnostics and monitoring, with a growing market potential.
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Tree and Temperature

While trees can reduce temperatures, they increase humidity due to
evaporation.

This temperature reduction and humidity increase offset each other, resulting
in minimal change to the wet-bulb temperature, which is a measure of
combined heat and humidity stress.

Daytime green spaces can feel cooler, but the increased humidity diminishes the
perceived relief. At night, green spaces can lower both temperature and
humidity due to reduced soil heat storage.

What is WET BULB TEMPERATURE??

The wet-bulb temperature (WBT) is a temperature that can be measured by a
thermometer covered in cloth which has been soaked in water at ambient
temperature (a wet-bulb thermometer) and over which air is passed.

At 100% relative humidity, the wet-bulb temperature is equal to the air
temperature (dry-bulb temperature); at lower humidity the wet-bulb
temperature is lower than dry-bulb temperature because of evaporative
cooling.
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The wet-bulb temperature is defined as the temperature of a parcel of air cooled
to saturation (100% relative humidity) by the evaporation of water into it, with
the latent heat supplied by the parcel

Why Chimney shaped vents on the DEAD SEA .

& Chimney Formation: Meter-high chimney-shaped vents on the Dead Sea floor
are formed by the crystallization of minerals from saline groundwater.

® Groundwater Flow: Saline groundwater flows up through these chimneys,
contributing to their formation.

) Source of Salt: The salt originates from surrounding aquifers that leach ancient
halite-rich rock layers.

Q Brine Creation: The leached minerals flow into the lake as brine, which interacts
with the lake water.

% Crystallization Process: Upon emerging from the lake bed, dissolved salts,
particularly halite, crystallize spontaneously, forming the vents.

& Growth Rate: The vents can grow several centimeters in just one day.

gl Size Variation: While many chimneys are 1-2 meters high, some can exceed 7
meters in height and have diameters of 2-3 meters.

Summary: Chimney-shaped vents in the Dead Sea are formed by the crystallization
of minerals from saline groundwater, with significant growth rates and size
variations.

GLOF

Imminent Threat: The Teesta Valley has only six months before the 2025 monsoon,
which could worsen the damage from the October 2023 glacial lake outburst flood
(GLOF).
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Casualties and Damage: The 2023 GLOF and subsequent dam breach by NHPC,
Ltd. resulted in over a hundred fatalities, disrupted livelihoods, and caused
significant ecological and infrastructural damage in Sikkim and West Bengal.

Governmental Disconnection: The governments of Sikkim and West Bengal are
reportedly working independently, focusing only on their own regions rather than

addressing the issue as a collective landscape problem.

Figure-1: lllustrative graphic showing various reasons for GLOF occurrence
(A) Cloudburst (B) Snow avalanche (C) Landslide (D) Melting of ice in moraine
(E) Earthquake (F) Overflow

Urgent Action Needed: A memorandum from community organizations emphasizes
the need for immediate structural and non-structural mitigation measures in the

Teesta Valley to reduce future flood impacts.

Call to Leadership: The memorandum was sent to key political leaders, including
Prime Minister Narendra Modi and the Chief Ministers of Sikkim and West Bengal,
highlighting the urgency of the situation.
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Community Involvement: The memorandum is supported by 290 citizens
advocating for awareness and action against landslides in the Darjeeling-Sikkim
Himalaya region.

Need for Central Support: The organizations stress that central government
assistance is crucial due to the scale and complexity of the issues at hand, which
cannot be managed solely at the state level.

“ |nadequate Response: The State and Central authorities have not adequately
addressed the GLOF disaster, particularly in long-term rehabilitation efforts.

A& Teesta River Threats: The Teesta River poses significant risks to Sikkim and
West Bengal during the monsoon season, necessitating a landscape-level disaster
approach.

] Joint Committee Proposal: A proposed Sikkim-West Bengal joint committee
could facilitate coordinated disaster management strategies for mutual benefit.

% Expert Task Force: A task force of experts in various fields is suggested to create
a comprehensive action plan for addressing GLOF challenges.

e Displacement Issues: 65 families in Teesta Valley are displaced due to GLOF-
induced floods, facing economic instability and mental distress.

7% Infrastructure Vulnerability: The NH10 highway remains unstable during
monsoon seasons, affecting transport and community infrastructure.

% Economic Impact: The vulnerabilities exposed during the monsoon seasons have
led to a decline in tourist traffic, negatively impacting the economies of Sikkim and
Darjeeling.

& Sustainable Engineering Solutions: Mr. Rao and Mr. Rai proposed engineering
methods to protect low-lying areas from river overflow and to re-channel the Teesta
River to mitigate damage.
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% Infrastructure Repair. Emphasis was placed on repairing and strengthening
damaged roads and bridges to facilitate economic activity and disaster relief.

% Emergency Preparedness: Reinforcement of evacuation centers and relief camps
with backup solar power was recommended to ensure functionality during
emergencies.

gy Land-Use Planning: The importance of land-use planning and zoning was
highlighted, particularly for designating high-risk areas for potential evacuation and
resettlement.

Early Warning Systems: The installation of automated flood early warning systems
and backup communication methods was deemed essential for effective emergency
response.

Community Resilience: Awareness campaigns and risk management strategies were
suggested to enhance community resilience and capacity during disasters.

Ecosystem Restoration: An aggressive afforestation program was recommended to
restore the valley’s ecosystem, prevent soil erosion, and regulate river flow

BIG SHOT

a
Adrone shot shows firefighters working to extinguish a wildfire at E| Cajas National Park in Cuenca, Ecuador, on Tuesday. The country's government has declared a 60-day
national emergency due to raging forest fires made worse by a severe drought. REUTERS
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El Cajas National Park
4% E| Cajas National Park is located in Cuenca, Ecuador.
<& The park is known for its diverse ecosystems, including paramo and cloud forests.
) It is home to a variety of wildlife, including endemic species.
1 The park offers numerous hiking trails for visitors to explore its natural beauty.
@® EI Cajas features over 200 lakes, making it a unique landscape.

§ The climate in the park is characterized by cool temperatures and high humidity.

&5 It is a popular destination for both locals and tourists seeking outdoor activities.

Summary: El Cajas National Park in Cuenca, Ecuador, is renowned for its diverse
ecosystems, abundant wildlife, and numerous hiking trails

Tackling CBAM

@ Protectionism Threatens Collaboration: Protectionist measures hinder
cooperation between developed and developing nations in tackling climate change.

88 EU-CBAM Criticism: India's criticism of the EU's Carbon Border Adjustment
Mechanism (CBAM) highlights concerns over its arbitrary nature and potential
discrimination against developing countries.

M1 Impact on Trade: The CBAM could significantly affect India's international trade,
as 25.7% of its exports to the EU are impacted, particularly in iron, steel, aluminium,
cement, and fertilizers.

Implementation Timeline: The definitive phase of the CBAM is set to be
implemented on January 1, 2026, raising urgency for affected nations to respond.

] Call for Coordinated Response: India urges developing countries to unite against
what it perceives as an unjust transfer of climate responsibilities due to CBAM.
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& Diverse Perspectives Among Developing Nations: Not all developing countries
share India's views or economic goals, leading to varied perceptions of the CBAM's
implications.

B2 Challenges at COP29: Under-prepared arguments at COP29 could weaken India's
position as a representative of the Global South in climate discussions

@ Alignment with Developing Countries: India should align its arguments with
those of other developing nations to establish itself as a leader in climate discussions.

) Preparation Time for CBAM: The EU set ambitious GHG emission reduction
targets, raising questions about whether the CBAM allows sufficient time for
developing economies to adapt.

& Revenue Sharing from CBAM: The EU plans to retain revenues from CBAM,
estimated at €5 to €14 billion annually, prompting concerns about the fairness of not
sharing these funds with non-EU trading partners.

8% Equity-based Accounting (EBA): India can propose EBA for emission reduction
responsibilities, promoting a fairer distribution of obligations based on economic
and historical contexts among trade partners.

MI Tariff Calculation Formula: A proposed formula for calculating tariffs on EU
imports could consider factors like GDP, emissions, and trade benefits, allowing
developing countries to better navigate the new rules.

&8 Common but Differentiated Responsibilities: The CBAM framework undermines
the principle of Common but Differentiated Responsibilities, failing to equitably
assign emission responsibilities based on historical contributions.

EU's Climate Leadership Intimidation: The EU's approach through CBAM may
be seen as an attempt to pressure non-EU nations into conforming to its climate
leadership narrative.

Summary: India must advocate for equitable climate policies and revenue sharing in
the context of the EU's CBAM to support developing nations
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Second Baltic Sea telecom cable damaged

se Sweden is investigating a damaged undersea telecommunications cable linking
Lithuania and Sweden.

The investigation was announced a day after a cable connecting Finland and
Germany was reported cut, which Berlin deems as “sabotage.”

Q Minister for Civil Defence, Carl-Oskar Bohlin, emphasized the importance of
understanding the reasons behind the two non-functional cables in the Baltic Sea.

A& The damaged "Arelion" submarine cable has been out of service,

@& Internet traffic has been rerouted to alternative international connections due to
the cable damage.
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e rI Finnish operator Cinia reported the cutting of a cable between Helsinki and
Rostock, prompting investigations by Germany and Finland.

e Both Germany and Finland have raised concerns about the potential threat of “hybrid
warfare” following these incidents.

e The “Arelion” submarine cable between the Swedish island of Gotland and
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Lithuania

FAO on aquaculture

@ The FAO is providing technical assistance to combat climate change effects on
aquaculture and fishing communities in India.

% Manuel Barange, FAO's Director of Fisheries and Aquaculture, highlighted that
climate change will reduce ocean productivity and alter fish catch compositions.

M1 He emphasized the need for policy measures to support micro, small, and medium
enterprises in the "blue economy."

§ Barange suggested adapting fishing practices, including changing fishing gear
and marketing new fish varieties to diversify consumer options.

< Aquaculture is identified as the fastest-growing food production system globally,
with India outpacing the global growth rate.

8% Sustainable and equitable growth in aquaculture is essential for realizing its full
potential in India.

¥ Adaptation to changing conditions is crucial, including potentially altering the
types of fish caught.

Summary: The FAO is assisting India in adapting its aquaculture and fishing
practices to mitigate climate change impacts, emphasizing sustainable growth and
diversification

INDIA AND CARICOM

IN Prime Minister Narendra Modi proposed seven key pillars to enhance India-
CARICOM relations during the second India-CARICOM Summit in Guyana.

@ This marks the first visit by an Indian head of state to Guyana in over 50 years,
emphasizing the importance of the meeting.
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& Key areas of discussion included trade, technology, tourism, economic
cooperation, agriculture, food security, health, pharmaceuticals, and science.

& Modi suggested creating an online portal to connect the private sectors and
stakeholders of India and CARICOM countries to promote trade, technology,
tourism, talent, and tradition.

& India previously announced a $1 million grant for small and medium enterprises
(SMEs) in CARICOM, which Modi emphasized should be implemented.

< The last meeting between CARICOM Heads of Government and Modi was in
2019, focusing on renewable energy and climate change with a $150 million credit
line from India.

# Guyana's President Irfaan Ali expressed gratitude for India's support during the
COVID-19 pandemic, particularly for vaccine delivery.

Summary: PM Modi's visit to Guyana aims to strengthen India-CARICOM ties
through seven key pillars, focusing on trade, technology, and cooperation in various
sectors.

Access to nutrition Initiative (ATNI)

M1 A new report by the Access to Nutrition Initiative (ATNi) highlights disparities
in food healthiness between countries.

@® The report focuses on low-and-middle income countries (LMICs) versus high-
income countries (HICs).

) Leading food and beverage companies sell less healthy products in LMICs on
average.

W& This is the fifth edition of the ‘Global Access to Nutrition Index’.

B8 The report evaluated 30 of the largest food and beverage manufacturers globally.
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& These companies represent 23% of the global food and beverage market.
¢ The assessment aims to improve access to nutritious foods
What report Says??

M The report analyzed 52,414 products from major brands like Nestle, Pepsico,
Unilever, Coca-Cola, and Hershey.

* Products were rated using a health star rating system, scoring out of 5, with scores
above 3.5 considered healthier choices.

&% The rating system evaluates risk-increasing components (energy, saturated fat,
sugars, sodium) against risk-decreasing components (protein, fiber, fruits,
vegetables, nuts, legumes).

@ 'Portfolio healthiness' was lowest in Low- and Middle-Income Countries
(LMICs), with a score of 1.8 compared to 2.3 in High-Income Countries (HICs).

& Only 30% of companies have strategies to price healthier products affordably for
lower-income consumers.

B2 Micronutrient data availability was lower for products in LMICs compared to
those in HICs

Food Package Labelling

IN India is a participant in World Health Assembly resolutions aimed at protecting
children from harmful food marketing.

In 2017, India initiated the National Multisectoral Action Plan for Prevention and
Control of Common NCDs (2017-22) to address health issues.

@ Progress on front-of-pack food labeling has been minimal, despite ongoing
advocacy from activists for regulations indicating high sugar, fat, and sodium
content.
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M A draft regulation, the Food Safety and Standards (Labelling & Display)
Amendment Regulation 2022, has not advanced in two years.

B Studies indicate that front-of-pack labeling is effective; countries like Chile and
Mexico saw reduced sugary beverage consumption after implementing such
measures.

M1 An analysis by NAPi found that many pre-packaged food products are high in
concerning nutrients, highlighting the need for mandatory policies.

iy The ATNI report emphasizes that voluntary efforts by companies are insufficient
for achieving strong nutrition-related performance.

Summary: India faces challenges in implementing effective front-of-pack food
labeling despite international commitments and advocacy efforts

UNICEF State of the World’s Children 2024 Report

Insights ®

Overview of Planetary Crisis Impact on Children

Nearly 1 billion children in high-risk countries.

Long-term forces:

Demographic shifts

Climate and environmental crises

Frontier technologies

Effects of Climate and Environmental Hazards

Climate destabilization and biodiversity collapse.

Pollution impacts children's developing bodies:

Respiratory issues from air pollution.
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Increased diseases (malaria, dengue).

Extreme weather leads to:

Food insecurity

Waterborne diseases from contaminated supplies.
Mental health issues (trauma, anxiety).

Education Disruption

400 million students faced school closures due to extreme weather.
Violates child rights and inhibits economic growth

Future Projections for Child Population

Projected population stabilizing at 2.3 billion by 2050.
Regional shifts in child populations:

South Asia

Eastern & Southern Africa

Western & Central Africa

Technological Influence

Frontier technologies could improve childhood:

Al, neurotechnology, renewable energy.

Digital divide:

95% of high-income countries vs 26% low-income countries online.

Exacerbates existing inequalities.
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Rock-cut footprints, human figure dating back to
Megalithic period unearthed at Kerala’s Kanhirapoill

) Discovery of Footprints: 24 pairs of prehistoric footprints and a human figure
have been found carved into rock in Kanhirapoil, Kerala.

a. Megalithic Period: The carvings are believed to date back to the Megalithic
period, offering insights into ancient culture.

£Y Footprint Sizes: The footprints range from six to 10 inches, indicating
representations of both children and adults.

(1% Cultural Significance: The carvings are thought to honor the souls of the
deceased, with all footprints pointing west; locals associate them with a goddess.

Q Expert Confirmation: Archaeologist Professor Ajith Kumar and history Professor
Nandakumar Koroth confirmed the significance of the find during a site visit.

@ Regional Connections: The discovery shares similarities with prehistoric rock art
in Karnataka and aligns with earlier findings in north Kerala.

M Historical Insight: The 2,000-year-old rock art reflects the lives and artistic
expressions of early inhabitants of the region, emphasizing its cultural heritage.

Summary: A significant archaeological find in Kerala reveals prehistoric footprints
and carvings, believed to date back to the Megalithic period, highlighting the region's
ancient cultural heritage

Tungsten Mines

Tungsten Mines Locations: India has tungsten mines in Rajasthan, West

Bengal, Maharashtra, and Karnataka.

Degana Tungsten Project: Discovered in 1912, it features four types of tungsten
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deposits and has been operated by various agencies, with Hindustan Zinc

Limited taking over in 1991.

Chendapathar Mine Closure: The tungsten mine in West Bengal was closed

due to economic non-viability despite producing small amounts of concentrate.

Other Notable Deposits: Tungsten deposits are also found in Balda
(Rajasthan), Khobna-Kuhi-Agargaon  (Maharashtra), = Burugubanda-

Tapaskonda, and Madurai.

Scheelite-bearing Gold Ores: Kolar and Hutti areas contain scheelite-bearing

gold ores alongside tungsten deposits.

Tungsten Applications: Tungsten is utilized in various products, including special
alloys, filament wire, mobile phones, drilling machinery, and electrical appliances.

Resource Estimation: The Geological Survey of India (GSI) has estimated tungsten
resources in the Sakoli basin of Bhandara and Nagpur districts.

Summary: India has several tungsten mines across various states, with significant
historical and economic implications, particularly in Rajasthan.

Commission for Air Quality Management (CAQM)
Overview

M Establishment: The CAQM was established in the National Capital Region
(NCR) in 2020 through an ordinance, later replaced by an Act of Parliament in 2021.

7+ Purpose: Its primary goal is to enhance coordination, research, and resolution of
air quality issues in the NCR and surrounding areas.

& Membership: Initially comprised of 15 members, the CAQM now has 27
members, including officials from the environment ministry, state governments, and
NGOs.
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aiiy Leadership: The CAQM is currently headed by Rajesh Verma.

8¢ Replacement of EPCA: The CAQM replaced the Environmental Pollution
(Prevention and Control) Authority (EPCA), which was established in 1998 but
lacked statutory backing

@ Limitations of EPCA: The EPCA faced criticism for its inability to enforce
compliance with its orders due to the lack of legal authority.

B Continuity of Measures: Many measures currently implemented by the CAQM,
such as the Graded Response Action Plan (GRAP), originated under the EPCA

Summary: The CAQM, established in 2020 and strengthened by legislation in 2021,
aims to improve air quality management in the NCR, replacing the ineffective EPCA
and expanding its membership and authority.

‘ 1998: EPCA Established ‘

| Lacked Statutory Backing |

{ Criticism for Ineffectiveness ‘

| 2020: CAQM Established ‘

| 2021: strengthened by Legislation |

| Expanded Membership & Authority |

| Implementation of GRAP |

Air Quality Management in NCR: Challenges and
Criticisms
Overview of CAQM Authority

M CAQM Authority: Established under the 2021 Act to protect and improve air
quality in the National Capital Region (NCR) and adjoining areas.
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Enforcement and Accountability

&% Enforcement Powers: CAQM can issue directions, take necessary measures, and
handle complaints related to air quality management.

Accountability Measures: Section 14 of the Act allows CAQM to initiate strict
actions against non-compliant officials.

Criticism and Challenges

iy Supreme Court Criticism: Criticized for ineffectiveness and non-compliance with
the Act.

] Delayed Actions: Notably slow in implementing Stage IV restrictions under the
Graded Response Action Plan (GRAP).

CAQM's Role and Challenges:

/ CAGM Autharity \
y

Enforcement Powers | I Accountability Measures ‘ | Supreme Court Criticism |

l

| Delayed Actions |

| Stage IV Restrictions |

y
| Need for Proactive Measures |

Summary: The CAQM has faced criticism from the Supreme Court for ineffective enforcement and delayed responses to
severe pollution levels. Proactive measures are needed to improve air quality management.

About COP29 AND Climate finance

@® COP29 Overview: The 29th edition of the Conference of Parties (COP29) is a
crucial UN climate conference aimed at addressing rising carbon emissions,
scheduled to conclude on November 22 after 11 days of negotiations.

1 Extended Negotiations: Deliberations are anticipated to extend beyond the
deadline due to unresolved issues among participating countries.

& Financial Needs: Developing countries have emphasized the need for at least $1
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trillion annually from 2025 to 2035 to meet emission targets, highlighting the New
Collective Quantified Goal (NCQG) for climate finance.

] Developed vs. Developing Countries: There is a significant divide between
developed and developing nations regarding the financial commitments, with
developing countries insisting on "trillions of dollars™ for support.

M1 Current Contributions: Developed countries mobilized and transferred $115
billion in climate finance during 2021-22, but this amount is still under debate in the
context of a universal agreement.

Paris Agreement Targets: According to the Paris Agreement, a new climate
finance target exceeding $100 billion must be established by 2025, which remains a
contentious point in the negotiations.

8% Ongoing Disputes: The talks in Baku were expected to finalize the NCQG, but
fundamental disagreements persist regarding the amount and structure of the
financial support.

Key note — COP29 is a pivotal climate conference facing extended negotiations
over financial commitments, with developing countries demanding at least $1
trillion annually to meet emission targets.

COP29 Climate Conference Overview
@ COP29 Overview

Event: The 29th Conference of Parties (COP29) is a significant UN climate
conference.

Objective: Addressing the challenge of rising carbon emissions.
Timeline: Scheduled to conclude on November 22 after 11 days of discussions.

1 Extended Negotiations

Expectation: Negotiations may extend beyond the deadline.
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Reason: Unresolved issues among participating countries.
& Financial Needs
Developing Countries' Demand: At least $1 trillion annually from 2025 to 2035.

Focus: New Collective Quantified Goal (NCQG) for climate finance.

) Developed vs. Developing Countries

Divide: Significant differences in financial commitments.

Developing Countries' Stance: Insistence on "trillions of dollars" for support.
M Current Contributions

Developed Countries' Contribution: $115 billion mobilized and transferred in 2021-
22,

Debate: Amount is still under discussion for a universal agreement.

Paris Agreement Targets

Requirement: New climate finance target exceeding $100 billion by 2025.

Contention: Remains a contentious point in negotiations.
8% Ongoing Disputes
Location: Talks in Baku.

Expectation: Finalization of the NCQG.

Issue: Fundamental disagreements on financial support amount and structure.
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Financial Needs and Contributions:

Developing Countries Developed Countries | Paris Agreement

Demand Contribution Target

\$1 Trillion Annually \$115 Billion (2021-22) Exceed \$100 Billion by 2025

Climate Finance and Developing Countries
Key Points

@ Developing Countries Coalition: Comprises China, India, Group of 77, LMDC,
LDC, and SIDS, representing diverse nations with common goals.

& Climate Finance Responsibility: Developing nations argue that developed
countries should shoulder the majority of climate finance obligations.

& Nationally Determined Contributions (NDCs): Voluntary plans by countries to
cut carbon emissions by 2030, with developing nations seeking support.

A\ Addressing Climate Threats: Funding is essential not only for NDCs but also to
mitigate current climate impacts and compensate for historical damages

M1 Historical Accountability: Developing countries insist that climate finance should
reflect developed nations' historical emissions and per capita GDP.

Y Insufficient Emission Reductions: Current pledges would result in only a 2%
emissions reduction, with a projected 0.8% increase in 2023.

Q Call for Action: Urgent need for developed countries to fulfill their commitments
and effectively combat climate change.
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‘ Developing Countries ‘

h 4
‘ Climate Finance Responsibility ‘

4
| Developed Nations ‘

‘ Support for NDCs ‘

y
| Address Climate Threats ‘

y
‘ Historical Accountability ‘

‘ Emission Reductions ‘

Climate Finance and Carbon Market Developments
at COP29

@ Developed Countries' Stance:

Developed nations, led by the EU, propose a climate finance target of $250-300
billion annually by 2035, contrasting with the $1.3 trillion requested by developing
countries.

& Funding Sources:

The proposed climate finance will be sourced from a combination of public and
private sectors, including bilateral and multilateral funding, but lacks emphasis on
grants or low-cost loans as preferred by developing nations.

cN China's Petition:

China, representing the BASIC group, has called for discussions on trade measures
related to climate change at COP29, focusing on the EU's Carbon Border Adjustment
Mechanism (CBAM).
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£ CBAM Overview:

The CBAM will impose taxes on imports not meeting EU carbon-emission
standards, with full implementation expected by January 1, 2026.

& Carbon Market Agreement:

An agreement was reached to establish a UN-supervised carbon market, enabling
countries to trade carbon credits based on emission reductions.

Q Paris Agreement Reference:

The carbon market initiative is grounded in Article 6 of the Paris Agreement, which
provides mechanisms for bilateral and global carbon trading.

Q Concerns and Criticism:

Environmentalist groups have raised concerns about the lack of comprehensive
discussions on the carbon market, stressing the importance of genuine carbon credits
and transparency.

Summary: Developed countries propose lower climate finance targets, while a new
carbon market agreement aims to facilitate trading among nations, amidst ongoing
concerns from developing nations and environmentalists.

Conceptual Overview:

‘ China & BASIC | | Carbon Market Agreement ‘ ‘ Environmental Concerns ‘
Request UN-supervised Emphasize
‘ Developed Countries ‘ ‘ Trade Discussions ‘ ‘ Carbon Credit Trading ‘ ‘ Genuine Credits & Transparency ‘
Propose \
v _ w
‘ \$250-300 billion target ‘ EU's CBAM ‘ Article 6 of Paris Agreement |

A 4 y
‘ Public & Private Funding ‘ Taxes on Imports

v Y
‘ Lacks Grants/Loans ‘ ‘ Full Implementation by 2026 ‘
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Minke Whales' Hearing Sensitivity: New Insights
Key Findings

e First Direct Measurement: Scientists have directly measured the hearing range of
minke whales, revealing their ability to detect sounds up to 90 kHz.

W Greater Sensitivity: Minke whales exhibit a hearing sensitivity significantly
greater than previously thought.

A& Impact of Ocean Noise: The study suggests that baleen whales may be more
affected by human-made ocean noise than currently recognized, potentially leading
to regulatory oversights.

B2 Concerns Over Stranding Events: There are ongoing concerns about the effects
of anthropogenic noise on marine mammals, including whale stranding events linked
to naval sonar activities.

Ml Need for Audiograms: Audiograms are crucial for understanding marine
mammals' hearing sensitivity, yet none exist for baleen whales, highlighting a
research gap.

) Innovative Research Method: Researchers developed a novel catch-and-release
method to conduct auditory evoked potential tests on adolescent minke whales.
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24 Unexpected Hearing Range: Contrary to the belief that baleen whales are low-
frequency specialists, minke whales can detect high frequencies between 45 to 90
kHz.

Summary

A new study reveals that minke whales can hear sounds up to 90 kHz, indicating
greater sensitivity and potential impacts from ocean noise, while highlighting the
need for more research on baleen whale hearing.

Minke Whales

| Hearing Range: 45-90 kHz |

Greater Sensitivity

| Impact of Ocean Noise ‘

Stranding Events Regulatory Oversights ‘

!

‘ Naval Sonar Activities | | Need for Audiograms |

Research Gap

Minke Whales: An Overview

7 Minke whales are the smallest members of the baleen or "great" whale family.

@ They are one of the most abundant rorqual species globally, with a stable
population status.

RS Commercial whaling has negatively impacted minke whale populations in
specific regions, such as the western North Pacific and northeastern North Atlantic.

& The decline of larger whale species due to overexploitation has potentially
benefited minke whales by reducing competition and increasing food availability.

M1 Minke whales are considered to have a stable population compared to other large
whale species.
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&- They belong to the rorqual group, which includes other large baleen whales.

& Their population status is stable across most of their range, contrasting with the
status of other whale species.

Ecological Restoration in Oil Palm Plantations
Key Insights

8 Ecological Restoration: Focuses on enhancing biodiversity within oil palm
plantations.

1 Tree Islands: 52 tree islands of varying sizes and tree diversity were created in a
large oil palm monoculture.

< Native Tree Recovery: Successful colonization of native tree species was
observed in the tree islands.

@® Endemic Species: Some colonizing species are endemic to the Sundaland region.

M Oil Palm Monoculture: The study took place in a conventional industrial oil palm
plantation in Sumatra.

M Biodiversity Promotion: Tree islands significantly promote the recovery of native
tree diversity in monocultures.

4 Research Significance: Highlights the potential of ecological restoration practices
to improve biodiversity in agricultural landscapes.

Summary: The study demonstrates that creating tree islands in oil palm plantations
can enhance the recovery of native tree diversity, including endemic species
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Conceptual Diagram:

‘ Ecological Restoration ‘

A 4

Tree Islands

| Native Tree Recovery ‘ ’ Biodiversity Promotion ‘

A y
‘ Endemic Species ‘ ‘ Research Significance ‘

Environmental variables and body size in paper
wasps.

@ A study examines the relationship between environmental variables and body
size in paper wasps.

& Findings indicate that wasp species closer to the equator exhibit larger body sizes.

% The results contradict a 19th-century theory suggesting larger body sizes at higher
latitudes or in colder climates.

§ Species in warmer, less seasonal habitats are generally larger than those in cooler,
more seasonal regions.

4 The research highlights the impact of habitat temperature on the physical
characteristics of wasps.

M1 The study emphasizes the importance of environmental factors in shaping species
traits.

& The findings are specific to paper wasps and may not apply to other insect species.

Summary: The study reveals that paper wasps are larger in equatorial regions,
challenging previous theories about body size and latitude
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Land subsidence and groundwater

@ California’'s San Joaquin Valley has experienced significant land subsidence over
the past 20 years.

B2 The average sinking rate for the valley was nearly one inch per year from 2006
to 2022.

® Groundwater extraction in the region has exceeded the natural recharge rate,
contributing to the subsidence.

Q A study indicates that to prevent further sinking, the aquifers need about 220
billion gallons of water annually.

) The issue of land sinking is linked to unsustainable water management practices
in the area.

M1 The findings highlight the urgent need for water conservation and management
strategies in California.

A\ Continued subsidence could have serious implications for infrastructure and
agriculture in the valley.

Summary: A study reveals that California's San Joaquin Valley is sinking nearly an
inch per year due to excessive groundwater extraction, necessitating 220 billion
gallons of water annually to prevent further subsidence

Ant Foraging Behavior and Trail Formation

Overview

# Researchers have developed a model to explain how foraging ants create trails to
multiple food sources.

i@ Ants use pheromone trails to link their colony with available food sources.
4 The study employed computational simulations, stochastic modeling, and partial
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differential equations to examine ant behavior.

] Over time, ants tend to select the food source nearest to their nest, resulting in a
single trail. The research underscores the self-organizing nature of ants through
chemical communication.

@® Foraging is vital for the survival and daily operations of ant colonies.

M1 The findings enhance the understanding of collective behavior in social insects.

Summary: The study models how foraging ants utilize pheromone trails to connect
their colony to various food sources, eventually preferring the nearest one.

Ant Colony

e N

e \\
<_ Multiple Food Sources/}
///

~ v
N

Pheromone Trail Pheromone Trail Pheromone Trail

Food Source 1 | Food Source 2 Food Source 3

Closest Source

Singular Trail Formation

Urban Development Challenges in India

Urban Population Growth i

Projection: India's urban population is expected to double from 400 million to 800
million over the next 30 years.

Infrastructure Funding Needs &
Requirement: X70 lakh crore needed by 2036 for urban infrastructure.
Current Investment: Government invests 1.3 lakh crore annually.

Stagnant Municipal Finances %
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GDP Contribution: Municipal finance has been stagnant at 1% of GDP since 2002.

Investment Role: Municipalities contribute 45% to urban investments.
Revenue Collection Issues Ml

Inefficiencies: Urban local bodies collect only 5%-20% of potential tax revenue.

Property Tax: Collection is 325,000 crores, which is 0.15% of GDP.
Underutilization of Funds g

Unspent Revenue: 23% of municipal revenue remains unspent.

City Utilization: Major cities like Hyderabad and Chennai use only 50% of their
capital expenditure budgets.

Decline in PPP Investments [

Decrease: Public-private partnerships in urban infrastructure fell from 28,353 crores
in 2012 to 467 crore in 2018.

Cost Recovery Challenges i

Service Costs: Cost recovery for urban services is between 20% to 50%, showing a
gap between costs and revenues.

Summary: India's urban population is set to double, but financial challenges,
stagnant municipal finances, and inefficiencies in revenue collection hinder
infrastructure development.
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Key Strategies for Urban Development

% Dual-Pronged Approach: Implementing both long-term structural reforms and
medium-term measures is vital for tackling financial challenges in urban
development.

iy Strengthening Municipal Governance: It's essential to enhance the autonomy and
capacity of State finance commissions and municipal governments for effective
resource management.

& Investment Requirement: India requires 70 lakh crore for urban infrastructure
over the next 20 years, with 15% potentially sourced from Public-Private
Partnerships (PPPs).

% Project Pipeline Development: Developing a robust pipeline of 600-800 projects
Is necessary to facilitate 250-300 PPP projects annually.

@ Sustainability Focus: Projects must be designed for financial, social, and
environmental sustainability, especially considering climate change vulnerabilities.

£ Digital Public Infrastructure: Leveraging Digital Public Infrastructure (DPI) can
enhance urban service delivery, particularly in public transport, modernizing
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operations and management.

8 |and Value Capture: Integrating land value capture in urban transport projects,
especially metro rail, can optimize urban development and job accessibility

Conclusion

ili India's urban future depends on tackling financial and structural challenges
directly.

1 There is an urgent need for action to address these challenges.

& Both immediate and long-term strategies are essential for developing urban
infrastructure.

< Sustainable and inclusive development is a key goal for India's growing cities.

) Collaboration among government levels and private sector involvement is crucial.

® A strong emphasis on innovation and governance efficiency is necessary for
progress.

¥ The path forward requires a comprehensive approach to urban development.

Summary: India's urban future relies on addressing financial and structural
challenges through collaboration, innovation, and sustainable strategies

___Projection: Double to 800 million in 30 years 1
Urban Population Growth 1, _~ - _Infrastructure Funding: 270 lakh crore by 2036 1
Municipal Finances: Stagnant at 1% GDP 1

Inefficiencies: 5%-20% of potential tax 2

Revenue Collection Issues 2 3 Property Tax: £25,000 crore, 0.15% GDP 2
- g

/ Unspent Revenue: 23% remains unspent 2
/ . Decrease: From 8,353 crore to 467 crore 3

Decline in PPP Investments 3. __—— ;

= Cost Recovery: 20%-50% for services 3
‘ ‘ Dual-Pronged Approach: Long-term and medium-term 4
Urban Development Challenges in India &~ Key Strategies for Urban Development 4 )_/ Strengthening Governance: Autonomy and capacity 4
~ T Investment Requirement: 70 lakh crore needed 4

Robust Pipeline: 600-800 projects &

) . Sustainability Focus: Financial, social, environmental 5
Project Pipeline Development 5 - ; X B
‘\ Digital Public Infrastructure: Enhance service delivery s

__Land Value Capture: Optimize urban transport &

__Urgent Action: Address financial, structural challenges 6

Sustainable Development: Key goal for cities &
= Collaboration: Government and private sector 6
\\,_7 Innovation and Governance: Essential for progress &

/
Conclusion 6 . _~—
<
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6GHZ

@ Global Adoption: By 2021, multiple countries including Japan, Mexico, South
Korea, Taiwan, UAE, the U.K., and the U.S. began de-licensing the 6GHz spectrum
for WiFi use.

Yal WiFi 6E Standard: The introduction of the WiFi 6E standard in 2021 enabled
routers to operate on the 6GHz frequency, enhancing performance.

s Speed Potential: The theoretical maximum speeds achievable with the 6GHz
spectrum can reach up to 9.6Gbps.

& Frequency Range: The 6GHz spectrum is defined as the frequency range between
5,925MHz and 7,125MHz.

@ Limited Access: Countries like India and China have not yet permitted the use of
the 6GHz spectrum for WiFi.

& International Standards: The International Telecommunications Union (ITU)
aims for uniformity in wireless frequency allocation, but consensus on the 6GHz
band division is still lacking in some regions.

8% Regulatory Challenges: Disagreements among countries regarding the standard
division of the 6GHz band hinder global implementation.

Summary: The 6GHz spectrum, crucial for WiFi 6E, is being adopted globally but
faces regulatory challenges in certain countries

The 6GHz Spectrum in India: Current Use and Future Prospects

Current Allocation and Usage

& The 6GHz band is currently allocated to the Indian Space Research Organisation
(ISRO) for satellite communications.

@ Satellite communications over this band are not expected to significantly interfere
with WiFi-like applications.
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Future Considerations and Interests

] At the World Radio Communications Conference, India secured an extension until
2027 for the use of the 6GHz spectrum.

. Telecom operators in India are showing strong interest in acquiring the 6GHz
spectrum for 5G and 6G technologies.

H Tech companies, represented by the Broadband India Forum, advocate fora U.S.-
style allocation of the 6GHz band for WiFi use.

& There is a push from both telecom operators and tech companies for the entire
6GHz band to be designated for either telecom or WiFi.

Government Considerations

AU The Indian government may consider following Australia’s example of de-
licensing half of the 6GHz spectrum while deliberating on the other half.

Summary

The 6GHz band in India is currently held by ISRO for satellite use, but there is
significant interest from telecom operators and tech companies for its allocation for
5G, 6G, or WiFi applications.

Spectrum Allocation Interests:

6GHz Band Government
ISRO: Satellite Use Telecom Operators: 5G/6G Tech Companies: WiFi Consideration of De-licensing
Interest in Full Allocation Australic's Example
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Countries: Japan, Mexico, South Korea, Taiwan, UAE, UK, U.S. 1
De-licensing for WiFi 1

Global Adoption 1

___Introduction in 2021 1
WiFi 6E Standard 1 _1_// Operates on 6GHz 1
= ____Enhanced performance 1

Speed Potential 1 Theoretical maximum: 9.6Gbps 1

Frequency Range 1 5,925MHz to 7,125MHz 1

Limited Access 1 India and China 1

6GHz Spectrum and Global Adoption ITU's uniformity goal 2

International Standards 2

> Lack of consensus 2
__Regulatory Challenges 2, Disagreements among countries 2
Current Use: ISRO for satellite 3
. 6GHzin India 3 Extension until 2027 3
Future Prospects 3 Interest in 5G, 6G 3
. Tech companies’ advocacy 3

Possible de-licensing 4
—____Interest from telecom and tech 4

Government Considerations 4

Fossil Fuel Exports and Climate Accountability at the
UN Climate Conference

Overview

Hot Topic: Fossil fuel exports debated at the UN climate conference in Baku ®
Key Stakeholders: Activists, delegates from climate-vulnerable countries

Main Argument: Accountability for overseas pollution to developing nations

Climate Agreements

Paris Agreement (2015): Requires countries to:

2

Set targets for reducing greenhouse gas emissions
Report on progress

Current Limitation: No requirements for emissions from exported fossil fuels
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Emissions Impact

Countries Involved:

United States: Major fossil fuel exporter

Norway, Australia, Canada: Also significant exporters
Key Data:

U.S. fossil fuel exports resulted in over 2 billion tonnes of CO2 emissions in 2022,
equating to a third of U.S. domestic emissions M

Drilling Boom: U.S. becomes top oil and gas producer Global Market Dynamics
Demand Shift:

European nations reducing reliance on Russia

China as a top buyer of U.S. crude and coal

North Africa as a growing market for U.S. coal

Recent Export Figures:

U.S. coal exports increased by nearly 7% in early 2024

Political Commentary

Double Standards: Accusations against Western nations for lecturing others on fossil
fuel use while exporting heavily

Statements:
Norway emphasizes each country’s responsibility for its emissions

Azerbaijan's president criticizes Western hypocrisy
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Future Directions
Agenda for Future Summits:
Push for accountability in fossil fuel emissions

Discussion on how to incorporate these issues into future climate agreements

Domestic vs. Export
Emissions

2 Billion Tonnes CO2 Norway, Australia, Canada
U.S. Exports
Export Growth Trends
Global Impact
Statements from Leaders
Emission Data
Western Double Standards .
Political Dynamics Agencga for ghmate
ummits
Future Steps
Lack of gxportlEmission Climate Agreements Incorporating Export
EIGEE Key Issues Emissions
Paris Agreement Pollution Accountability
Reporting|Rragress Climate-Vulnerable
Developing Nations Countries

Emission Targets

Major Atmospheric Cherenkov Experiment (MACE)
Telescope

Overview

¢ Inauguration and Location: The Major Atmospheric Cherenkov Experiment
(MACE) telescope was inaugurated on October 4 in Hanle, Ladakh, at an altitude of
4.3 km, making it the highest imaging Cherenkov telescope in the world.

# Size and Design: MACE features a 21-metre-wide dish, which is the largest in
Asia and the second-largest globally among its kind.
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s Collaborative Construction: The telescope was built through a collaboration of
several institutions, including the Bhabha Atomic Research Centre, Tata Institute of
Fundamental Research, Electronics Corporation of India Ltd., and the Indian
Institute of Astrophysics.

# Gamma Rays: Gamma rays, which have the shortest wavelength and highest
energy in the electromagnetic spectrum, are produced by cosmic phenomena such
as pulsars, supernovae, and black holes.

@ Health Hazards: Due to their high energy, gamma rays can damage living cells
and potentially cause mutations in DNA, posing health risks.

@ Atmospheric Shielding: The Earth's atmosphere blocks gamma rays from
reaching the surface, necessitating the use of space observatories or ground-based
techniques like MACE for their study.

® Detection Mechanism: MACE operates as an imaging atmospheric Cherenkov
telescope (IACT), detecting faint blue light (Cherenkov radiation) produced when
gamma rays interact with atmospheric molecules.

Summary: MACE is a groundbreaking gamma-ray telescope in Ladakh, designed to
study high-energy cosmic phenomena through innovative detection methods.

MACE Telescope Overview.
MACE Telescope
: Inauguration: Oct 4, Hanle, Ladakh 2-metre-wide d\sn Collaborative Construction Gamma Rays Study Dataction: Cherenkov Radiation
Bhabha Atomic Research Centre Tata Institute of Fundomental Research Electronics Corporation of India Ltd. Indian Insitute of Astrophysics Produced by Pulsors, Supernovae, Black Holes Health Hozards: DNA Mutations

MACE Telescope: Unveiling the Mysteries of the Universe

& MACE's Objective
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The MACE telescope is designed to study gamma rays with energies exceeding 20
billion eV.

Focuses on high-energy emissions from various cosmic phenomena.

« Astrophysical Targets

Investigates gamma rays from black holes, pulsars, blazars, and gamma-ray bursts.
Aims to enhance understanding of these celestial objects.

@ Dark Matter Research

A key goal is to identify dark matter particles, which make up over 85% of the
universe's mass.

Dark matter's subatomic composition remains largely unknown.

& WIMPs

Weakly Interacting Massive Particles (WIMPs) are a proposed component of dark
matter.

Predicted to generate high-energy gamma rays upon annihilation.
¢ Potential Locations

Gamma rays from WIMPs may originate from:

Large galaxy clusters

Small galaxies

Centers of large galaxies, including the Milky Way.
IN India's Contribution

MACE signifies a major advancement in India's involvement in gamma-ray
astronomy.
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Most subsystems were developed domestically.
4 Future Implications

MACE's advanced capabilities could address critical questions in high-energy
astrophysics and particle physics.

Potentially confirming or refuting the existence of WIMPs.

Summary: MACE is a groundbreaking telescope designed to study high-energy
gamma rays and investigate dark matter, particularly WIMPSs, contributing
significantly to astrophysics and particle physics.

MACE Telescope

A

‘ Gamma Rays > 20 billion eV ‘ | India's Contribution ‘ ‘ Future Implications ‘
‘ Astrophysical Targets L ‘ Dark Matter Research ‘
‘ Black Holes ‘ ‘ Pulsars ‘ ‘ Blazars ‘ | Gamma-ray Bursts ‘ ‘ WIMPs ‘

h 4
‘ High-energy Gamma Rays ‘

‘ Galaxy Clusters ‘ ‘ Small Galaxies ‘ ‘ Milky Way Center ‘

ISRQO's Satellite Data Evaluation for Farm Fire Detection

Overview

Date of Affidavit: The CAQM submitted an affidavit to the Supreme Court on

November 21 regarding satellite data evaluation.

# Satellite Evaluation: ISRO plans to assess data from various satellites, including
INSAT-3DR, GEO-KOMPSAT 2-AMI, Meteosat-9, Feng Yun-4A/4B, and
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HIMAWARI-8, to identify farm fires.

X Data Limitations: Experts believe that the mentioned satellites cannot provide

accurate fire counts, with complete assessments expected in about a month.

& INSAT-3DR Resolution: The data from INSAT-3DR is considered too coarse,

with varying resolutions from 1 km to 8 km depending on the type of radiation.

# GISAT-1 Launch Failure: ISRO's GISAT-1 satellite, which could have been

beneficial, failed to launch successfully in August 2021 due to a rocket malfunction.

@ RESOURCESAT Satellites: ISRO operates three RESOURCESAT satellites
launched between 2003 and 2016, with RESOURCESAT 2A featuring improved
capabilities.

& LISS Cameras: The RESOURCESAT 2A includes LISS-3 and LISS-4 cameras,
which have spatial resolutions of 23.5 m and 5.8 m, respectively, and can detect
visible and near-infrared radiation.

Summary: ISRO is evaluating satellite data for farm fire detection, but current
satellites have limitations in accuracy and resolution, with a recent launch failure
Impacting potential advancements.

Because of the large area over which farmers light the fires, officials have said

satellites are the best way to track the fires.

The Indian government currently procures this data from two NASA satellites

called Aqua and Suomi-NPP.

While satellite data showed that there was a reduction in farm fires, the smoke
cover over cropland in Punjab and Haryana seemed to thicken after the
satellites had completed their overpass and the quantity of aerosols in the air
was roughly the same as in previous years
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‘ Satellite Data Collection |

Data Analysis

Satellite Limitations?

Yes (o]

v

{ Resolution & Accuracy Issues | ‘ Effective Fire Detection ‘

! !

| Further Assessment Needed | | Successful Detection |

The naming process of cyclone

The naming of cyclones in the North Indian Ocean is managed by the World
Meteorological Organization (WMOQO), in collaboration with the Economic and

Social Commission for Asia and the Pacific (ESCAP) panel on tropical cyclones

In 2000, during the Panel’s 27th session held in Muscat, Oman, a decision was made
to begin assigning names to tropical cyclones over the Bay of Bengal and Arabian

Sea.

This was aimed at improving public awareness and response to these potentially

devastating storms.

The initial batch of names was contributed by eight countries, and over time, five

additional countries joined the panel.

This rotating list of names includes contributions from countries surrounding the
North Indian Ocean, including India, Sri Lanka, Bangladesh, Myanmar, and Saudi
Arabia, among others
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z OBSERVED AND FORECAST TRACK ALONG WITH CONE OF UNCERTAINITY OF DEEP
P o DEPRESSION OVER SOUTHWEST BAY OF BENGAL BASED ON 0000 UTC {0S30 HRS. IST) OF
27™ NOVEMBER, 2024

X

o

20KT 0

DATE/TIME INUTC -

o8 3 e ey LESS THAN 34 KT

KT :  NAUTICAL MILESHOUR = 1SS KMHOUR

LPA z LOW PRESSURE AREA b 47 KXY

WArL :  WELL MARKED LOW PRESSURE AREA g > 48 KT

D : DEPRESSION (17-27KT)

DD :  DEEP DEPRESSION (38-2KT) SN OBSERVED TRACK

cs ©  CYCLONIC STORM (3437 KT)

scs :  SEVERECYCLONIC STORM (48.63KT) I FORECAST TRACK

VSCSs H VERY SEVERECY CLONIC STORM (64-89 KT) ‘

ESCS :  ENTREMELY SEVERE CYCLONIC STORM (90-119 KT) CONE OF UNCERTAINTY

Sucs :  SUPER CYCLONIC STORM (2120KT)

Forecast DISTANCE (KM) AND DIRECTION FROM STATIONS

Date and Time (UTC) BATTICALOA TRINCOMALEE NAGAPPATTINAM

| SRR
27.11.240000 90, NE 130, ESE 400, SE 510, SE 590, SSE

278240
28.11.24/0000 230, N 160, NNE 260, ESE 340, SE 410, SSE

3814248000
29.11.240000 400, N 310, N 220, ENE 230, ESE 260, SE
30.11.24/0000 550, N 450, N 230, NNE 130, ENE 80, ESE

Why it is called 'Fengal'?

In this particular case, Saudi Arabia was responsible for naming the storm Fengal.

The name itself is derived from the Arabic language.

Under the WMO naming convention, each country on the panel contributes names
to a shared list, which are then used sequentially to name each new storm that forms

in the region.

Once a name is used for a tropical cyclone, it is retired and cannot be reused for

future storms.

The names are chosen to be original and distinct, ensuring there is no overlap with
cyclone names used by other Regional Specialized Meteorological Centres
(RSMCs) globally, including the RSMC in New Delhi
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“__ Criginal and distinct names 3
No overlap with other RSMCs 3

India's Space Program: A Journey of 61 Years

# 61st Anniversary of India's Space Program

Launch Date: November 21 marks 61 years since the inception of India's space
program.

Initial Launch: Began with the Nike-Apache sounding rocket in 1963.
2 First Satellite Launch with SpaceX
Collaboration: India launched its first satellite aboard a SpaceX rocket.

Significance: Highlights the partnership between Indian private entities and
international collaborators.

¢ GSAT-N2 Satellite Launch
Organization: NewSpace India, Ltd.
Satellite Details: 4,700-kg GSAT-N2/GSAT-20.

Purpose: Enhance broadband services in underserved regions of India.

£ GSAT-N2 Satellite Specifications
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Type: Ka-band high throughput communication satellite.

Services Supported: In-flight internet, Smart Cities Mission.

@ Geostationary Orbit Placement

Orbit Details: Placed in a geostationary transfer orbit (GTO).

Final Position: Will maneuver to a geostationary orbit at 63° E longitude
% Upcoming PSLV-C59 Mission

Mission Details: ISRO is preparing for the PSLV-C59 mission.

Payload: Will carry the European Proba-3 mission.

Launch Date: Scheduled for December 4, 2023.

%¥ Proba-3 Mission

Obijective: Twin Proba spacecraft designed to study the Sun.
Current Status: Arrived in Chennai for integration with the PSLV launch vehicle.

Summary: Celebrating 61 years, India's space program continues to make strides
with significant satellite launches and upcoming missions, reflecting technological
advancements and international cooperation.
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First Satellite with SpaceX
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GSAT-N2 Launch
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Geostationary Transfer Orbit Upcoming PSLV-C59 Mission
Geostationary Orbit at 63° E Proba-3 Mission

India's Space Advancements #

# Shubhanshu Shukla's Training

Indian astronaut-designate Shubhanshu Shukla is undergoing training at the
European Space Agency.

The mission is scheduled for 2025 to the International Space Station.
# Pixel's Hyperspectral Satellites

Pixxel, an Indian-American company, plans to launch six hyperspectral satellites
named ‘Fireflies’.

Launch scheduled for early 2024 to monitor environmental conditions.
& GalaxEye Space's Tech Demo

GalaxEye Space is testing a synthetic aperture radar (SAR) subsystem.

186



https://t.me/Saurabhpandeyupsc

Download Saurabh Pandey cse app saurabhpandeyupsc.com Join telegram group
https://t.me/Saurabhpandeyupsc

The test is aboard the PSLV’s Orbital Experimental Module (POEM)

£ PierSight Space's Varuna Mission

PierSight Space will demonstrate a deployable reflect array antenna.

Testing SAR technology on a PSLV POEM mission

@ HEX20's Nila Satellite

HEX20 plans to launch a 5-kg cubesat ‘Nila’ in February 2025.

The satellite will provide data-processing services from a ground station in Kerala
# AAKA Space Studio's Analog Mission

AAKA Space Studio launched India’s first Space Analog Mission in Leh.

The mission tested habitat sustainability and life-support systems for 21 days

$e SatSure's Rural Mapping Initiative

SatSure collaborates with the Indian government.The initiative aims to automate
image feature extraction for mapping over 200,000 villages using drone technology

UPDATE

IN India has joined the Square Kilometre Array Observatory (SKAO), contributing
cash and advanced technology for a global radio telescope project.

¢ The SKAO aims to build the world's most advanced radio telescope in Australia
and South Africa, enhancing global astronomical research.

M1 The first scientific result from the Aditya-L1 spacecraft's Visible Emission Line
Coronagraph was published in the Astrophysical Journal Letters.

% Researchers from the Indian Institute of Astrophysics successfully predicted a
coronal mass ejection event using data from the coronagraph.
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s Coronal mass ejections can disrupt satellites, electricity grids, and radio
communications, highlighting the importance of accurate predictions.

] The Departments of Space and Biotechnology in India have signed agreements
for biological experiments on the upcoming Bharatiya Antariksh Station.

# The agreement allows for experiments on the Indian space station and other
missions, including the uncrewed Gaganyaan flights.

Summary: India is advancing its space science initiatives by joining the SKAOQO,
publishing significant findings from the Aditya-L1 mission, and preparing for
biological experiments on its future space station

ShatAnsiversar Launch Date: November 21 1
Y = Initial Launch: Nike-Apache rocket, 1963 1

__First Satellite with Spccox(.) Collaboration with international partners 1
Satellite Launches J,// Organization: NewSpace India, Ltd. 1
Purpose: Enhance broadband services 1
/ —___Specifications: Ka-band, in-flight internet 2
," Orbit: Geostationary transfer orbit 2

GSAT-N2 Satellite . _

Payload: European Proba-3 mission 3
PSLV-C58 Mission __

O
Upcoming Missions .~ ~Launch Date: December 4, 2023 3

India's Space Program: A Journey of 61 Years -/ / > Proba-3 Mission Objective: Study the Sun 3
X Shubhanshu Shukla's Training European Space Agency, mission to ISS 2025 4
\ Space Advancements < Pixxel's Hyperspectral Satellites Launch: Early 2024, environmental monitoring 4
\ \\\7 GalaxEye Space’s Tech Den_‘\go Testing SAR subsystem 4
Plersight Space’s Varuna Mission Deployable reflectarray antenna &
\ \ 799397[@7()97()1@730‘ HEX20's Nila Satellite Launch: February 2025, data-processing services §
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Aditya-L] Mission Coronal mass ejection prediction 6
Biological Experiments, Agreements for Indian space station 7

BIG SHOT

Taking stock: A man looks at the flooded Inca Llojeta area in the aftermath of landslides caused by intense rain and illegal earth movements, in La Paz, Bolivia on Sunday. At
least 26 people have been injured and more than 40 houses damaged by the flood. Some 300 military personnel were deployed to help evacuate residents.REUTERS
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La Paz, Bolivia

“ |ntense rain has led to landslides in La Paz, Bolivia.

A& The Inca Llojeta area is specifically mentioned as being flooded.
7% Illegal earth movements contributed to the severity of the situation.
The event took place on a Sunday.

Bo The location of the incident is La Paz, Bolivia.

A\ The situation highlights the risks associated with illegal land alterations.

Summary: A man surveys the flooded Inca Llojeta area in La Paz, Bolivia, following
landslides caused by heavy rain and illegal earth movements.

Indigenous people of Norway

g Indigenous and Minority Groups: The Sami are an Indigenous people in northern
Europe, while Kvens and Forest Finns are recognized national minorities in Norway.

1 Sami Culture: The Sami have a unique culture, primarily known for reindeer
herding, which is legally restricted to them by the Norwegian government.

& Sami Languages: The Sami speak three languages (North Sami, East Sami, South
Sami) that belong to the Finno-Ugric group of the Uralic language family.

A Kvens and Forest Finns: Kvens are descendants of migrants from the Torne River
Valley, while Forest Finns are from eastern Finland, both groups migrating to
Norway around 500 years ago.

T Norwegianisation Policies: From the late 19th century to the 1960s, Norway
implemented policies aimed at assimilating Indigenous and minority groups,
suppressing their languages and cultures.
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@ Cultural Suppression: Traditional practices, such as the Sami's 'yoiking,' were
forbidden, and children were taken from their families to be educated in state-run
institutions.

8§ End of Discrimination: The discriminatory Norwegianisation policies were
officially repealed or replaced in the 1960s, marking a significant change in the
treatment of these groups

Summary: The Sami, Kvens, and Forest Finns are distinct groups in Norway with
rich cultural heritages, but they faced severe discrimination and assimilation policies
until the 1960s

SANTA AND ARCTIC CLIMATE

& Santa Claus is preparing for Christmas but is concerned about climate change

affecting his Arctic hometown.

s Rovaniemi, marketed as Santa's "real™ home, is experiencing a lack of snow and

warmer temperatures, with recent readings at 2°C.

“ Rainfall has replaced the expected winter snow, leading to a gloomy atmosphere

in the region.

1 Reindeer are struggling to find food due to milder winters and changing weather

patterns, impacting their ability to dig for lichen.

§ The Arctic is warming nearly four times faster than other regions, as highlighted

by Finnish research published in Nature in 2022.

B2 Climate change is visibly affecting life in the Arctic, including the well-being of

reindeer and the local ecosystem.
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/& Santa acknowledges the reality of climate change and its impact on his

operations and the environment.

Summary: Santa Claus is worried about climate change's impact on his Arctic home,
where warmer temperatures and lack of snow are affecting reindeer and the local

gcosystem
Global Plastics Treaty Negotiations: India's Stance
Key Points

@ Developing Countries' Compliance: Nations like India require compensation to

adhere to plastic control measures.

IN India's Proposal: India made a significant proposal at the Global Plastics Treaty

negotiations in Busan, South Korea.

Q Technology Transfer: India emphasizes the need for technology transfer from

developed to developing countries, considering their unique circumstances.

? Undefined Terms: Key terms such as 'control measures', ‘costs', and 'plastic’

remain undefined in the treaty discussions.

& Global Participation: The negotiations involve approximately 170 countries as

part of the 5th Intergovernmental Negotiations Committee (INC) under UNEP.

Conclusion Timeline: Talks are set to conclude on December 1, aiming to reduce

plastic production and its components.

M India's Plastic Waste Challenge: Despite banning certain single-use plastics, India
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faces challenges in managing plastic waste due to its large petrochemicals industry.

Negotiation Dynamics:

‘ India’'s Proposcl

\

| Compensation for Compliance | ‘ Technology Transfer ‘

\

v A
\ Developing Countries l Developed Countries ‘

/

‘ Unique National CII’CUmStGhCGS

/

’ Undefined Terms |

\

| Control Measures ‘ | Costs ‘ | Plastic |

\

India's Unique Approach to Plastic Pollution
Key Points

IN India's Independent Proposals: Unlike many countries that collaborate on finance

mechanisms, India has chosen to submit proposals independently.

1 Emphasis on Consensus: India stresses the importance of consensus, inclusivity,

and transparency, advocating that speed should not compromise these values.

& New Multilateral Fund: India proposes a new fund, separate from existing

financial transfers, to support sustainable practices.

@ Technology Transfer: The fund aims to facilitate technology transfer from
developed to developing nations, promoting sustainable plastic production and

consumption.
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&% Economic Concerns: Some countries worry that a treaty on plastic pollution could

limit their economies by restricting plastic production and supply.

A& Pacific Island Nations' Advocacy: Nations like Tuvalu, Palau, and Fiji push for
stronger actions against plastic waste due to existential threats from marine

pollution.

B2 Economic vs. Environmental Divide: Discussions highlight a divide between
nations concerned about economic impacts and those advocating for urgent

environmental action.

Conceptual Overview:

‘ India’s Independent Proposals ‘ ‘ Economic Concerns ‘ ‘ Pacific Island Nations ‘ ‘ Economic vs. Environmental Divide ‘

‘ New Multilateral Fund ‘ ‘ Restrict Plastic Production ‘ ‘ Advocate Stronger Actions ‘ ‘ Urgent Environmental Action ‘

‘ Support Sustainable Practices ‘

A
Technology Transfer

‘ Developed to Developing Nations ‘

Summary: India is independently proposing a new multilateral fund for sustainable plastic practices while balancing the
need for consensus in international discussions, amidst concerns from various nations about economic impacts and
environmental threats.

Kalasa-Banduri and Mekedatu Projects Overview

Project Details

M Location: Situated in Karnataka, India, the Kalasa-Banduri and Mekedatu

projects are pivotal for the region.

@® Purpose: These initiatives focus on improving water supply and management.
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aw Infrastructure: Involves constructing dams and reservoirs to control water flow.

< Environmental Impact: Discussions are ongoing about the effects on local

gcosystems.

&% Political Context: The projects are politically sensitive, involving debates among

state governments.
& Funding: Financial backing and budget allocations are crucial for project success.

§ Future Prospects: Expected to enhance irrigation and drinking water supply,

benefiting local communities.

Moiré Materials and Superconductivity
Key Insights

1 Graphene Creation: Formation of a two-dimensional sheet of carbon atoms by

slicing graphite and stacking layers with a twist.

Q Moiré Materials: Unique electronic and quantum properties arise from twisting

the top layer of stacked sheets.

5 Superconductivity Discovery: Both graphene-based and semiconductor moiré

materials exhibit superconductivity.

Q Research Focus: Investigating differences in superconductivity between

semiconductor moiré materials and graphene.
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1 Twisted Bilayer Tungsten Diselenide: Focus on this semiconductor moiré material
with unique superconducting properties.

M1 Moiré Pattern Effects: Twisting creates a moiré pattern, leading to new behaviors
and flat bands in the electronic structure.

&> Potential Applications: Insights could lead to new materials with unusual
properties and applications.

Summary: Moiré materials, especially twisted bilayer tungsten diselenide, challenge
previous notions about superconductivity with their unique properties.

Superconductivity and Electron Interactions

Understanding Electronic Structures

M1 Electronic Structure: Describes the behavior of electrons and their energy levels,
visualized as energy bands.
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Energy Bands and Their Significance

] Energy Bands: Imagined as a ladder, each step represents a range of energies that
electrons can possess, with higher steps indicating more energy and momentum

The Role of Flat Bands

Q Flat Bands: Indicate that electrons have nearly constant energy across the band,
leading to slower-moving, "heavy" electrons compared to typical materials.

Electron Interactions in Moiré Materials

# Electron Interactions: In moiré materials, slow-moving electrons experience
strong interactions, potentially forming Cooper pairs.

Formation and Importance of Cooper Pairs

& Cooper Pairs: Consist of two electrons that pair up and move as a single unit,
crucial for superconductivity.

Achieving Zero Resistance

@ Zero Resistance: Coordinated movement of Cooper pairs allows them to avoid
scattering, resulting in zero electrical resistance and energy loss.

Emergence of Superconductivity

] Superconductivity: Unique properties of flat bands and Cooper pairs contribute to
the emergence of superconductivity in certain materials.

The researchers used tWSe2 with a twist angle of 3.650 to form a moiré
material. The most famous twisted bilayer system is obtained by stacking one
layer of graphene on top of another and rotating the two layers by a small twist
angle, 0. This causes a moiré pattern to arise between the lattices of the two

graphene layers
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Superconductivity in tWSe2: A New Frontier

Key Insights

4 Previous Research: tWSe2 showed potential for superconductivity but was
unstable between room and transition temperatures.

5 New Findings: tWSe2 exhibits a robust superconducting state, distinct from
graphene-based moiré materials.

Q Mechanism: Superconductivity in tWSe2 is driven by electron-electron
interactions and half-band filling, unlike graphene systems that depend on flat bands
and electron-lattice interactions.

§ Temperature Stability: While graphene systems achieve superconductivity at
higher temperatures, tWSe2 offers greater stability.

] Research Implications: Opens new avenues for exploring superconductivity in
semiconductor-based systems.

M1 Electronic Structure: The study provides insights into changes in the electronic
structure of tWSe2 when its 2D layers are twisted.

¢ Contribution to Science: Enhances understanding of superconductivity in two-
dimensional materials.

Summary

The study confirms that tWSe2 has a stable superconducting state driven by electron
interactions, differing from graphene systems, and opens new research avenues in
semiconductor superconductivity.

Negotiations on Plastic Pollution Treaty
Overview of Negotiations

@ Location: Final negotiations are taking place in Busan, South Korea for a legally
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binding treaty on plastic pollution.

8¢ Key lIssues: Major debates focus on whether to impose limits on plastic
production by companies.

Global Support and Opposition

& Support: 66 countries and the EU, led by Norway and Rwanda, advocate for
controlling plastic through its entire lifecycle: design, production, consumption, and
disposal.

@ Opposition: Nations like Saudi Arabia, which are major plastic producers, oppose
production limits.

Current and Projected Plastic Production

M Rising Production: Without policy changes, global plastic production is expected
to rise by 70% to 736 million tons by 2040.

Agreed Provisions and Leadership

& Consensus: There is agreement on redesigning plastics for better recycling,
improving waste management, and boosting recycling rates.

< Leadership Call: Advocates emphasize the need for political courage to
implement effective measures against plastic pollution.

Summary

Negotiations in Busan aim to establish a treaty to combat plastic pollution, with
significant disagreements on production limits but a shared goal of enhancing
recycling and waste management.
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Plastic Pollution Treaty Negotiation Flow:

Negotiations in Busan

Production Limits Recycling & Waste Management

| J,

Opposition Support

Plastic Producers 66 Countries & EU Agreed Provisions

e

Redesign for Recycling Improve Waste Management Increase Recycling Rates

Graded Response Action Plan (GRAP)

= Worsening Air Quality: The air quality in Delhi NCR has deteriorated recently,

as reported by the India Meteorological Department and the Indian Institute of

Tropical Meteorology.

Implementation of GRAP: Stage | of the Graded Response Action Plan (GRAP)
was initiated on October 6, followed by the enforcement of Stage Il due to the air

quality dropping from "Poor" to "Very Poor."

M1 Understanding AQI: The Air Quality Index (AQI) is a tool used by government

agencies to measure and communicate air pollution levels and associated health risks

to the public.

A\ AQI Scale: The AQI ranges from 0 to over 450, categorizing air quality from
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"Good" (0-50) to "Severe +" (over 450), with health advisories corresponding to

each range.

The Graded Response Action Plan (GRAP) is a framework designed to combat air
pollution in the Delhi-NCR region. It was introduced as an emergency response

mechanism, and its implementation is triggered when the AQI reaches "poor" levels.
Who implements GRAP?

The Commission for Air Quality Management (CAQM) in NCR and adjoining areas
oversees the implementation of GRAP. It collaborates with the Ministry of

Environment, Forest and Climate Change (MoEFCC).
What are the different stages of GRAP?

This year the GRAP was revised as the CAQM "anticipated deterioration of air
quality in NCR during winter months™, according to a release by the MoEFCC at the
end of July. GRAP consists of four stages, each with targeted actions to be taken by

the necessary authorities and agencies. These are the following:
Stage | — "Poor" air guality (Delhi AQI: 201-300)

Strict enforcement of regulations on overaged diesel/petrol vehicles.
Stage Il — "Very Poor" air quality (Delhi AQI: 301-400)

Focused action in identified pollution hotspots.

Limited operation hours for certain diesel generators.

Stage 111 —"Severe" air quality (Delhi AQI: 401-450)
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Restrictions on specific vehicles in certain districts.
Possible shift to online classes for younger students.
Stage IV — "Severe+" air quality (Delhi AQI > 450)
Stringent entry restrictions for vehicles from outside Delhi.

Potential closure of educational institutions and non-essential businesses.

K4 Missile

# India successfully tested a nuclear-capable ballistic missile with a range of
approximately 3,500 km.

A& The test was conducted from a nuclear-powered submarine in the Bay of Bengal.

& The missile, named K4, was launched from INS Arighaat, located off the coast
of Visakhapatnam.

¥ This test enhances India's nuclear deterrence and strategic military capabilities.

@ India joins a select group of nations capable of launching nuclear missiles from
land, air, and underwater.

The test occurred on Wednesday, marking the first successful launch of a
submarine-launched ballistic missile (SLBM) from a submarine.

M The development signifies a significant advancement in India's defense
technology.

Summary: India has successfully tested the K4 nuclear-capable ballistic missile from
a submarine, enhancing its strategic military capabilities
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I-NCMs and Their Role in Immunotherapy
Overview of I-NCMs

1 I-NCMs Origin: Derived from monocytes, which are blood cells crucial for
fighting infections and repairing tissue.

Q Unique Receptor: Feature a specialized receptor, CCR2, that detects signals from
cancer cells and inflamed tissues.

Response to Infections: Transform from monocytes upon exposure to infections
or chemicals to aid in immune responses

Role in Cancer and Immunotherapy

O Role in Tumors: Recruit natural Kkiller (NK) cells to tumor sites, boosting the
Immune response against cancer cells.

% Natural Killer Cells: Essential for targeting and eliminating abnormal cells,
including cancerous and virus-infected cells.

[ Immunotherapy Methods: CAR-T therapy involves reprogramming a patient’s
T cells to attack cancer, representing a different immunotherapy approach.

A\ Resistance to Treatment: Some cancers do not respond to immunotherapy, and
resistance can develop even after initial success.

Summary

I-NCMs, originating from monocytes, are pivotal in immune responses to infections
and tumors by recruiting NK cells. However, immunotherapy methods like CAR-T
face challenges with cancer resistance.

What is a critical mineral?

The Energy Act of 2020 defined critical minerals as those that are essential to the

economic or national security of the United States; have a supply chain that is
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vulnerable to disruption; and serve an essential function in the manufacturing of a
product, the absence of which would have significant consequences for the economic

or national security of the U.S.

The act further specified that critical minerals do not include fuel minerals; water,

ice, or snow; or common varieties of sand, gravel, stone, pumice, cinders, and clay.

Mineral criticality is not static, but changes over time as supply and demand

dynamics evolve, import reliance changes, and new technologies are developed.

Critical minerals are minerals that are essential for key technologies and are in
limited supply in certain regions. India's critical minerals include:

Graphite: Used in batteries, lubricants, and fuel cells for electric vehicles

Hafnium: Used in superalloys, semiconductors, nuclear reactors, and as a catalyst
precursor

Indium: Used in electronics, semiconductors, laptops, LED monitors, and
smartphones

Lithium: Used in rechargeable batteries, electric vehicles, glassware, ceramics, fuel
manufacturing, and lubricants

Copper: Used in electricity applications, pipes, and pumps

Cobalt: Used in alloys of steel and medical implements, and in batteries
Manganese: Used in steel production

Nickel: Used in steel alloys

Silicon: Used in electronics components and steel manufacturing
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[ ] People take photographs of ginkgo leaves in autumn colours at the Meiji Shrine Outer Garden in Tokyo on Thursday. AFp

Ginkgo Biloba: The Ancient Tree with Modern
Benefits

Overview

&  Ginkgo leaves originate from the ancient Ginkgo biloba tree, one of the oldest
tree species still in existence.

8 Known for their distinctive fan-shaped leaves, Ginkgo trees are often called
"living fossils."

In autumn, Ginkgo leaves turn a vibrant yellow, making them a popular choice
for landscaping

Medicinal and Environmental Benefits

@ Ginkgo leaves are utilized in traditional medicine for their potential to enhance
memory and cognitive function.
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@ Although native to China, Ginkgo trees are now cultivated globally for their
ornamental and medicinal properties.

¥ These trees are highly resistant to pollution and pests, making them ideal for
urban environments.

i\ Research has explored Ginkgo leaves for their effects on blood circulation and
antioxidant properties.

Summary

Ginkgo leaves, derived from the ancient Ginkgo biloba tree, are celebrated for their
unique appearance, medicinal benefits, and resilience in urban settings

The naming process of cyclone

The naming of cyclones in the North Indian Ocean is managed by the World
Meteorological Organization (WMO), in collaboration with the Economic and

Social Commission for Asia and the Pacific (ESCAP) panel on tropical cyclones

In 2000, during the Panel’s 27th session held in Muscat, Oman, a decision was made
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to begin assigning names to tropical cyclones over the Bay of Bengal and Arabian

Sea.

This was aimed at improving public awareness and response to these potentially

devastating storms.

The initial batch of names was contributed by eight countries, and over time, five

additional countries joined the panel.

This rotating list of names includes contributions from countries surrounding the
North Indian Ocean, including India, Sri Lanka, Bangladesh, Myanmar, and Saudi

Arabia, among others

z OBSERVED AND FORECAST TRACK ALONG WITH CONE OF UNCERTAINITY OF DEEP
= DEPRESSION OVER SOUTHWEST BAY OF BENGAL BASED ON 0000 UTC (0530 HRS. IST) OF
—9 | 27™ NovEMBER, 2024

DATETIME INUTC P
16T UTO+0630 & LESS THAN 34 KT
KT NAUTICAL MILESHOUR = LSS KMHOUR
LPA :  LOWPRESSURE AREA AT Y
WAL WELL MARKED LOW PRESSURE AREA 9 > 48 KT
» DEPRESSION (1737KT)
DD DEEP DEPRE SSION (33-KT) N OBSERVED TRACK
cs CYCLONIC STORM (3447 KT)
scs SEVERECY CLONIC STORM (48.63KT) N FORECAST TRACK
VSCS VERY SEVERECY CLONIC STORM (64-89 KT)
ESCS EXTREMELY SEVERE CY CLONIC STORM (96119 KT) CONE OF UNCERTAINTY
SuCs :  SUPER CYCLONIC STORM (2120KT)
Forecast DISTANCE (KM) AND DIRECTION FROM STATIONS
Date and Time (UTC) BATTICALOA TRINCOMALEE NAGAPPATTINAM
27,11.24/0000 90, NE 130, ESE 400, SE 510, SE 590, SSE
28.11.240000 230, N 160, NNE 260, ESE 340, SE 410, SSE
29.11.24/0000 400, N 310, N 220, ENE 230, ESE 260, SE
[ J 30.11.24/0000 550, N 450, 230, NNE 130, ENE 80, ESE

Why it is called 'Fengal'?

In this particular case, Saudi Arabia was responsible for naming the storm Fengal.

The name itself is derived from the Arabic language.
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Under the WMO naming convention, each country on the panel contributes names
to a shared list, which are then used sequentially to name each new storm that forms

in the region.

Once a name is used for a tropical cyclone, it is retired and cannot be reused for

future storms.

The names are chosen to be original and distinct, ensuring there is no overlap with
cyclone names used by other Regional Specialized Meteorological Centres
(RSMCs) globally, including the RSMC in New Delhi

Manages cyclone naming 1
Collaborates with ESCAP 1

World Metecrological Organization (WMO)

27th session in Muscat, Oman 1
_ Decision in 20000/ Names for Bay of Bengal and Arabian Sea 1
= Aim: Improve public awareness 1

Initial batch: 8 countries 2

The Naming Process of Cyclones

Initial and Additional Contributors _ Additional: 5 countries joined 2
__Includes Indig, Sri Lanka, Bangladesh, Myanmar, Saudi Arabia 2

Saudi Arabia named Fengal' 3

__Names derived from Arabic 3
/ Sequential use of names 3

Naming Convention -
Names retired after use 3

\‘_ Original and distinct names 3
No overlap with other RSMCs 3

Tungsten Mining Locations in India

Overview of Tungsten Mining in India

Tungsten is a valuable mineral used in various industries, including electronics,
aerospace, and defense.

Mining locations primarily found in Tamil Nadu.
Tamil Nadu

Avrittapatti
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Nayakkarpatti
Madurai

Recent Developments

Political Concerns: Chief Minister MK Stalin has urged the Prime Minister to cancel
mining licenses in specific areas due to environmental and social concerns.

Government Actions: The central government is taking inputs from the Tamil Nadu
government regarding mining rights and block sales.

Uranium Enrichment Overview
Key Points

4 Uranium Enrichment: Process of increasing uranium-235 percentage in uranium
ore.

# Natural Uranium: Contains ~0.7% uranium-235; enriched uranium has 3-5% or
more.

W Importance: Essential for nuclear power generation and nuclear weapons
production.

@ Methods: Includes gas diffusion and gas centrifugation.

@ Regulations: Enriched uranium is regulated internationally to prevent
proliferation and ensure safety.

M1 Enrichment Levels: Determines uranium use; higher levels for weapons, lower
for reactors.

&8 Monitoring: Technology and facilities are monitored by the International Atomic
Energy Agency (IAEA).

Summary: Uranium enrichment increases uranium-235 concentration for nuclear
power and weapons, regulated to prevent proliferation
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e (O Dual-Use Technology: Enrichment technology can be used for both civilian
nuclear power generation and military applications, complicating regulation.

e Q Proliferation Risks: Countries pursuing uranium enrichment capabilities may
pose risks of nuclear proliferation and regional instability.
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U-238 makes up over 99%
of the 3 naturally occurring
isotopes of uranium on Earth

U-234 is not fissile, therefore it
cannot spontaneously undergo
a nuclear chain reaction

Most nuclear reactors use
fuels containing fissile U-235

€ Proton @ Neutron ( Electron

Uranium Enrichment Process:

Natural Uranium (0.7% U-235) International Regulations
Monitor
Enrichment Process Ensure Safety

S~

Enriched Uranium (3-5% U-235)

VN

Nuclear Power Generation Nuclear Weapons Production

What is uranium enrichment?

e Uranium enrichment is the process, through which the isotopic proportion of U-235

Is increased from 0.72 per cent to up to 94 per cent.
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Uranium is considered low-enriched if its isotopic proportion of U-235 remains
below 20 per cent. Most commercial reactors use low-enriched uranium (LEU)
below five per cent as fuel, which is also often referred to as “reactor-grade

uranium”. LEU does not deteriorate and can be safely stored for many years.

If uranium is enriched beyond 20 per cent, it is considered highly enriched. Uranium
with such high isotopic proportions of U-235 is mostly used in naval propulsion

reactors (for example in submarines), nuclear weapons and some research reactors.

Different methods can be used to increase the isotopic proportion of U-235.
Typically, the yellow cake is converted into a gaseous form, called uranium

hexafluoride.

This gas is then pumped into fast spinning cylinders — centrifuges — where heavier
Isotopes, such as U-238, are pushed towards the walls of the cylinders, and the lighter
U-235 stays in the centre of the cylinders. This enables to “filter out” and collect the

gas with higher concentrations of U-235.

The process can be repeated until the isotopic proportion of U-235 is sufficient. The
acquired gas then goes through a process of re-conversion, which enables it to turn

U-235 into the form of black power uranium dioxide

___Process of increasing U-235 percentage 1
Uranium Enrichment .~ Natural Uranium: ~0.7% U-235 1 x
~____ Enriched Uranium: 3-5% or more 1

Nuclear power generation 1

Importance =
— ___ Nuclear weapons production 1

Gas diffusion 1
Methods
e Gas centrifugation 1

International regulation to prevent proliferation 1
Regulations - __———

) Higher levels for weapons 1
Lorichmen tlovels - Lower levels for reactors 1
e SR O
Uranium Enrichment Overview &2~ =
O —___ Monitoring , IAEA technology and facility monitoring 1

N Civilian and military applications 2
\ Dual-Use Technology —
\ - Complicates regulation 2

\ " NP Risks of nuclear proliferation 2z
ife sks,. ___—

Regional instability 2
___Isotopic proportion increase from 0.72% to 94% 3

\__What Is Uranium Ennchrnl:nt?()_(.»/ Low-enric! hed uranium (LEU) below 20% 3

~ T~___ Highly enriched uranium above 20% 3

__Yellow cake to uranium hexafluoride gas 4
Methods of Enrichment .~ Centrifuges separate isotopes 4
) Re-conversion to uranium dioxide 4
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A cayuco

A cayuco is a type of traditional boat commonly used in Central America and the
Caribbean.

A& These boats are typically made from wood and are designed for navigating rivers
and coastal waters.

&X Cayucos are often used for fishing, transportation, and recreational activities.

1 The design of a cayuco can vary significantly based on the region and the
materials available.

They are often associated with indigenous cultures and have historical significance
in local communities.

=% Cayucos can be paddled or sailed, depending on their construction and intended
use.

&% Some cayucos are elaborately decorated, reflecting the cultural heritage of the
area.

Summary: A cayuco is a traditional wooden boat used in Central America and the
Caribbean for various purposes, including fishing and transportation, with cultural
significance in indigenous communities

Dark Tourism

Understanding Dark Tourism

@ Definition: Dark tourism involves visiting locations associated with death,
tragedy, and the macabre.

M2 Common Sites: Includes battlefields, prisons, and disaster zones with historical
significance.
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W\ Ethical Considerations: Raises questions about the commercialization of
suffering and visitor motivations.

§ Educational Value: Offers insights into historical events and human experiences.
e ©® Trend: Increasingly popular as people seek adventure or confront mortality.

e & Terminology: The term "dark tourism" has been prevalent in academic and travel
discussions since the late 20th century.

e ,my Notable Sites: Examples include Auschwitz, Chernobyl, and the Catacombs of
Paris.

Summary: Dark tourism involves visiting sites linked to death and tragedy, raising
ethical questions while providing educational insights
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