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Aerosol Nucleation
In news:
Scientists tracing the concentration, size and evolution of aerosol particles smaller than 3 nanometers at
an urban location in India have found the frequent formation of sub3nm aerosol particles in the
atmosphere.

Aerosols:





Aerosols are deﬁned as a combination of liquid or solid particles suspended in a gaseous or liquid
environment.
In the atmosphere, these particles are mainly situated in the low layers of the atmosphere (< 1.5
km) since aerosol sources are located on the terrestrial surface.
However, certain aerosols can still be found in the stratosphere, especially volcanic aerosols
ejected into the high altitude layers.
The origin of atmospheric aerosols is either natural or the result of anthropogenic activities.
o Natural sources of aerosols include sea salt generated from breaking waves, mineral dust
blown from the surface by wind, and volcanoes.
o Anthropogenic aerosols include sulfate, nitrate, and carbonaceous aerosols, and are
mainly from fossil fuel combustion sources.

Eﬀects of aerosols :






They aﬀect the atmospheric chemical composition.
They can reduce visibility.
They have important impacts on air quality and human health (e.g. aerosols can
cause damage to heart and lungs).
They serve as nuclei for cloud droplets or ice crystals in ice clouds.

Formation in atmosphere




When deep, convective clouds in the tropics carry gases high into the atmosphere, they form
small aerosol particles in a process called gas-to-particle conversion.
As they condense, they grow big enough to brighten lower-level cloud in the lower troposphere.
This gas-to-particle conversion brightens clouds in the tropics over both the Paciﬁc and Atlantic
Oceans.

Signiﬁcance of Aerosols:





These brighter clouds reﬂect more energy from the sun back to space.
Further, this formation of new particle covers about 40 per cent of the Earth’s surface, which
means some of the current climate models underestimate the cooling impact of some clouds.
Understanding how these particles form and contribute to cloud properties in the tropics will help
us better represent clouds in climate models and improve those models.
The study showed that in remote places with cleaner air, the eﬀect of aerosol particle formation
on clouds was found to be much larger.

What is Aerosol Nucleation?





The formation of small molecular clusters of sub-3nm size is technically called aerosol nucleation,
and subsequent growth of these newly formed clusters to the large sizes is called atmospheric
new particle formation (NPF).
NPF occurs everywhere in the terrestrial troposphere, and therefore it is a large source of aerosol
numbers to the atmosphere.
Though extensively studied globally using ﬁeld observations, laboratory experiments and
modelling approach, it is largely unexplored in India.

What has the new research found?




The research showed that a pool of sub-3nm particles is often present in the atmosphere, but how
fast these clusters grow depends on various factors.
The scientists observed that only half of these events showed newly formed molecular clusters
growing past 10 nm size.
Thus particle size distributions display a conventional banana-shaped aerosol growth, which is
indicative of regional NPF event.

Role of Sulphur






The team found a strong positive correlation between sub-3nm particle concentrations and
sulphuric acid concentrations, conﬁrming the potential role of sulfuric acid in the formation of
sub-3nm particles.
While NPF often starts with sulphuric acid in the atmosphere, sulphuric acid alone fails to explain
observed particle formation and growth rates in the atmosphere.
Other vapours such as ammonia, amines and organics play a crucial role in the growth of newly
formed particles.
This has critical importance as a major fraction of these newly formed particles can reach to sizes
of cloud condensation nuclei where they have climatic impacts.

Srivilliputhur-Megamalai Tiger Reserve and Vaigai River
In news:
The recently declared Srivilliputhur-Megamalai Tiger Reserve in Tamil Nadu will provide protection to
Megamalai, the Vaigai’s primary catchment, in turn helping water levels to rise in the river.

Srivilliputhur-Megamalai Tiger Reserve:





It was established in February 2021. It was jointly declared by the Centre and Tamil Nadu
governments.
For this, the Megamalai WLS and the adjoining Srivilliputhur WLS were clubbed together.
Srivilliputhur-Megamalai Tiger Reserve is the ﬁfth Tiger Reserve of Tamil Nadu, and 51st tiger
reserve of India.
Ecological Diversity:
o Animals seen here are Bengal tiger, elephants, gaur, Indian giant squirrel, leopard, Nilgiri
Tahrs, etc.
o It has a mix of tropical evergreen forests and semi-evergreen forests, dry deciduous
forests and moist mixed deciduous forests, grassland.

The Vaigai river:




It originates in the Western Ghats (Varushanad Hills).
Its main tributaries are Suruliyaru, Mullaiyaru, Varaganadhi, Manjalaru, Kottagudi, Kridhumaal
and Upparu.
The Vaigai is 258 kms long and ﬁnally empties into the Palk Strait near the Pamban Bridge in
Ramanathapuram district.




The river fulﬁls the drinking water requirement of ﬁve districts of Tamil Nadu namely Theni,
Madurai, Ramanathapuram, Sivagangai and Dindigul.
It also provides irrigation to 2,00,000 hectares of agricultural land.



Heritage River:
o The Vaigai was the river that ﬂowed through the noted city of Madurai, the capital (4th11th century CE) of the ancient and prosperous Pandya kingdom located in southern Tamil
Nadu.
o The river ﬁnds a mention in Sangam literature dated to 300 before the Common Era.



Deterioration and Rejuvenation of Vaigai:
o Its deterioration happened at the end of the 18th century when the British started
deforesting the Megamalai region which acts as a major catchment for Vaigai.
Consequently, the water ﬂow in the river reduced gradually.
 Some 2,00,000 people died in this region during the Great Famine of 1876-77.
o Following the famine, the British Crown proposed diverting water from the Periyar river
(Kerala) and feeding it to the Vaigai through a tunnel.
o The Vaigai presently gets about 80% of its water from the Periyar dam. The balance 20% is
obtained from the major watershed of the Megamalai region during the northeast
monsoon season.

SAHEL Region
In news:
The massacre of at least 160 people in a border village in Burkina Faso over the weekend is a grim
reminder of the threat the Sahel region faces from religious terrorism.

Sahel Region:







The Sahel is the ecoclimatic and biogeographic realm of transition in Africa.
It is a semiarid region of western and north-central Africa extending from Senegal eastward to
Sudan.
It forms a transitional zone between the arid Sahara (desert) to the north and the belt of humid
savannas to the south.
Having a semi-arid climate, it stretches across the south-central latitudes of Northern Africa
between the Atlantic Ocean and the Red Sea.
The name is derived from the Arabic term for “coast, shore”; this is explained as being used in a
ﬁgurative sense in reference to the southern edge of the vast Sahara.
The Sahel part includes from west to east parts of northern Senegal, southern Mauritania, central
Mali, northern Burkina Faso, the extreme south of Algeria, Niger, the extreme north of Nigeria,
the extreme north of Cameroon and the Central African Republic, central Chad, central and
southern Sudan, the extreme north of South Sudan, Eritrea and the extreme north of Ethiopia.

Great Green Wall of Africa:



It aims to restore Africa’s degraded landscapes and transform millions of lives in one of the
world’s poorest regions, the Sahel.
The African initiative is still only 15% complete.




Once fully completed, the Wall will be the largest living structure on the planet – an 8,000 km
natural wonder of the world stretching across the entire width of the continent.
African countries during the UNCCCD COP14 sought global support in terms of ﬁnance to make
the Wall a reality in the continent’s Sahel region by 2030.

India's Ethanol Roadmap
In news:






The central government has
released an expert committee
report on the Roadmap for Ethanol
Blending in India by 2025.
The roadmap proposes a gradual
rollout of ethanol-blended fuel to
achieve E10 fuel supply by April
2022 and phased rollout of E20 from
April 2023 to April 2025.
The Government of India has
advanced the target for 20%
ethanol blending in petrol (also
called E20) to 2025 from 2030.

Report & Recommendations:
The Ministry of Petroleum & Natural Gas (MoP&NG) had instituted an Expert Group to study the
issues such as pricing of ethanol, matching pace of the automobile industry to manufacture vehicles
with new engines with the supply of ethanol, pricing of such vehicles, fuel eﬃciency of diﬀerent engines
etc. The major recommendations were:











Notifying Ethanol Blending Roadmap: MoP&NG should immediately notify the plan for pan-India
availability of E10 fuel by April, 2022 and its continued availability thereafter until 2025 for older
vehicles, and launch of E20 in the country in phases from April, 2023 onwards so as to make E20
available by April, 2025.
Augmenting Infrastructure for Oil Marketing Companies: OMCs will need to prepare for the
projected requirement of ethanol storage, handling, blending and dispensing infrastructure.
Expediting Regulatory Clearances: Currently, ethanol production plants/distilleries fall under the
“Red category” and require environmental clearance under the Air and Water Acts for new and
expansion projects.
Incentivising Ethanol Blended Vehicle: Globally, vehicles compliant with higher ethanol blends
are provided with tax beneﬁts.
o A similar approach may be followed so that the cost increase due to E20 compatible design
may be absorbed to a certain extent, as is being done in some states for promoting Electric
Vehicles.
Pricing of Ethanol Blended Gasoline: For better acceptability of higher ethanol blends in the
country, retail price of such fuels should be lower than normal petrol to compensate for the
reduction in caloriﬁc value and incentivize switching to the blended fuel.
Tax breaks on ethanol as a fuel may be considered by the government.

Ethanol Blending:





Ethanol: It is one of the principal biofuels, which is naturally produced by the fermentation of
sugars by yeasts or via petrochemical processes such as ethylene hydration.
The Government of India has advanced the target for 20% ethanol blending in petrol (also called
E20) to 2025 from 2030.
o Currently, 8.5% of ethanol is blended with petrol in India.
Objectives of Ethanol Blending:
o Energy Security:
 Increased use of ethanol can help reduce the oil import bill. India’s net import cost
stands at USD 551 billion in 2020-21.
 The E20 program can save the country USD 4 billion (Rs 30,000 crore) per annum.
o Incentives for Farmers:
 The oil companies procure ethanol from farmers that beneﬁts the sugarcane
farmers.
 Further, the government plans to encourage use of water-saving crops, such as
maize, to produce ethanol, and production of ethanol from non-food feedstock.
o Impact on Emission:
 Use of ethanol-blended petrol decreases emissions such as carbon monoxide (CO),
hydrocarbons (HC) and nitrogen oxides (NOx).
 The unregulated carbonyl emissions, such as acetaldehyde emission were,
however, higher with E10 and E20 compared to normal petrol. However, these
emissions were relatively lower.

Protection of ‘Heritage Trees’ in Maharashtra
In news:
The Maharashtra government is set to make amendments to the Maharashtra (Urban Areas) Protection
and Preservation of Trees Act of 1975, to introduce provisions for the protection of ‘heritage trees.

Heritage trees:







Under the proposed amendment, a tree with an
estimated age of 50 years or more shall be deﬁned
as a heritage tree.
It may belong to speciﬁc species, which will be
notiﬁed from time to time.
Experts believe that in addition to the age, the state
climate change department should also consider a
tree’s rarity, its botanical, historical, religious,
mythological and cultural importance in deﬁning a
heritage tree.
The local Tree Authority will have to ensure tree
census to be carried out every ﬁve years along with
counting of heritage trees.

Why was the concept of heritage tree introduced?







A heritage tree will get special protection.
Crucially, the tree’s age will determine the number of
trees to be planted as part of the compensatory
plantation – that is anyone cutting a heritage tree
will need to plant trees in the same numbers as the
cut tree’s age.
According to the current Compensatory Plantation in
the state, one sapling has to be planted for each tree
that is cut.
In Mumbai, as per the Tree Authority set up in 1976,
to help in regulating the felling of trees and providing
for the planting of an adequate number of new trees,
the compensation ratios are 1:3.

How is the age of the tree determined?





The most common method of determining the age of the tree is Dendrochronology – or tree-ring
dating also called growth rings.
Each year, roughly a tree adds to its girth, the new growth is called a tree ring. By counting the
rings of a tree, the age can be determined.
However, the process is invasive. To analyse the rings, core samples are extracted using a borer
that’s screwed into the tree and pulled out, bringing with it a straw-size sample of wood.
The hole in the tree is then sealed to prevent disease.

Components of Plan:


The provisions included in the plan are the concept of heritage trees and a plan of action for
conservation, method to deﬁne the age of the tree, rules to be followed before hacking trees etc.



Compensatory Plantation:
o It will include planting the number of trees equivalent to the age of trees to be cut.
o The saplings need to be six to eight feet in height while planting and they will undergo
geo-tagging with seven years of caring period.
o The option of monetary compensation has also been given, instead of compensatory
plantation.





State-level Tree Authority: The authority will be formed to protect and preserve heritage trees.
Tree Census: It will ensure that the tree census is conducted after every ﬁve years.
Land Use: Ensuring that 33% of government land is used for tree plantation.

Argostemma Quarantena
In news:
A new plant species belonging to the coﬀee family is spotted in the Vagamon hills in Kerala.

About Blue-ﬁnned Mahseer:













It is a delicate herbaceous species from the family
Rubiaceae.
It has been named Argostemma quarantena to
commemorate the millions who have died in the COVID19 pandemic.
It is a perennial herb which grows to a height of 3-7cm
and is characterised by striking white ﬂowers.
It is very sensitive to microclimatic changes and is
found in wet rocks in shaded, undisturbed habitats,
notably along streams in evergreen forests.
The new species sports similarities with two south
Indian endemics, Argostemma anupama and
Argostemma courtallense.
However, it diﬀers in attributes like the stem, leaves and
stipules.
As it is known only from its type locality at Vagamon, the
species has been classiﬁed Data Deﬁcient (DD) under
IUCN standards as extensive ﬁeld surveys are required
to assign an appropriate category.
It is the ﬁfth species discovered from Vagamon by
research teams and the others include- Eriocaulon
meenachilense, a new tuberous species and Litsea
manilaliana, named after botanist K.S. Manilal.

Mahanadi River: Gharial
In news:
The Mahanadi Wildlife Division in Odisha recently announced a cash reward of Rs 1,000 for rescuing
gharials and informing wildlife personnel. The state forest department has launched an awareness drive
to save the crocodiles in ﬁve districts: Boudh, Angul, Cuttack, Sonepur and Nayagarh.

Gharials:








Gharials, also called gavials, are a type of Asian crocodilian distinguished by their long, thin
snouts.
They live in clear freshwater river systems, congregating at river bends where the water is
deeper.
Population of Gharials are a good indicator of clean river water.
They are not well-suited for land.
Gharials regulate their body temperature by basking in the sun to warm up or resting in shade or
water to cool down.
Distribution:
o Once found from Pakistan to Myanmar, the reptile’s range has shrunk to two countries –
India and Nepal.
o In India, they are found in Girwa (Uttar Pradesh), Son (Madhya Pradesh), Ramganga
(Uttarakhand), Gandak (Bihar), Chambal (Uttar Pradesh, Madhya Pradesh and Rajasthan)
and Mahanadi (Orissa) and along the Narayani River of Nepal.

India has three species of Crocodilians namely:




Gharial (Gavialis gangeticus): IUCN Red List- Critically Endangered
Mugger crocodile (Crocodylus palustris): IUCN- Vulnerable.
Saltwater crocodile (Crocodylus porosus): IUCN- Least Concern.



All the three are listed on Appendix I of CITES and Schedule I of the Wild Life (Protection) Act,
1972.
o Exception: Saltwater Crocodile populations of Australia, Indonesia and Papua New Guinea
are included in Appendix II of CITES.

Conservation Eﬀorts :


Protected areas of Gharial includeo National Chambal Sanctuary – It is a tri-state protected area (Rajasthan, Madhya Pradesh
and Uttar Pradesh) for the protection of the Gharial and also the Endangered Ganges river
dolphin.
o Katarniaghat Wildlife Sanctuary, UP.
o Breeding Centres of Kukrail Gharial Rehabilitation Centre in Lucknow, Uttar Pradesh.

About Mahanadi river:










The Mahanadi River system is the third
largest of peninsular India after
Godavari and Krishna, and the largest
river of Odisha state.
The catchment area of the river extends
to Chhattisgarh, Madhya Pradesh,
Odisha, Jharkhand and Maharashtra.
Its basin is bounded by the Central India
hills on the north, by the Eastern Ghats
on the south and east and by the
Maikala range on the west.
Source: It rises from a place near Sihawa
in Bastar hills in the state of
Chhattisgarh to the south of
Amarkantak.
Major Tributaries: Seonath River, Hasdeo river, Mand river, Ib river, Jonking river, Tel river



Major Dams/Projects on Mahanadi:
o Hirakud Dam: This is the longest dam of India.
o Ravishankar Sagar, Dudhawa Reservoir, Sondur Reservoir, Hasdeo Bango and Tandula are
other major projects.



Mahanadi River Dispute: The Central Government constituted Mahanadi Water Disputes Tribunal
in 2018.

Haryana’s “Pran Vayu Devta Pension Scheme”, and Oxy Van (Oxygen Forests)
In news:
On the occasion of World Environment Day, Haryana Government has announced the schemes for
honouring mother nature and conserving the same.

Pran Vayu Devta Pension Scheme (PVDPS):







It is an initiative to honour all those trees which are of the age of 75 years and above and have
served humanity throughout their life by producing oxygen, reducing pollution, providing shade
and so on.
Such trees will be identiﬁed throughout the state and these will be looked after by involving local
people in this scheme.
For maintenance of trees older than 75 years, a “pension amount” of Rs 2,500 would be given
per year in the name of PVDPS. This ‘tree pension’ shall continue to increase every year, on lines
similar to the Old Age Samman Pension Scheme in the state.
The pension shall be given by the Urban Local Bodies department for the upkeep of the trees,
installing plates, grilles etc.

Oxy Van (Oxygen Forests):




Oxy Van are identiﬁed pieces of land, on which as many as 3 crore trees would be planted.
The Oxy Vans will occupy 10 per cent of the 8 lakh hectares of land across Haryana.
These van will house diﬀerent varieties of plants and trees.

‘Sea Snot’ Outbreak in Turkey
In news:
There has been growing environmental concern in Turkey over the accumulation of ‘sea snot’, a slimy
layer of grey or green sludge in the country’s seas, which can cause considerable damage to the marine
ecosystem.

What is ‘Sea Snot’?







It is marine mucilage that is formed when algae are overloaded with nutrients as a result of water
pollution combined with the eﬀects of climate change.
The nutrient overload occurs when algae feast on warm weather caused by global warming.
It looks like a viscous, brown and foamy substance.
Environmental experts have said that the
overproduction of phytoplankton caused by
climate change and the uncontrolled dumping of
household and industrial waste into the seas has
led to the present crisis.
Where it has occurred?
o Turkey’s Sea of Marmara, which connects
the Black Sea to the Aegean Sea, has
witnessed the largest outbreak of ‘sea
snot’.
o The sludge has also been spotted in the
adjoining Black and Aegean seas.

Impacts:




It has spread through the sea south of Istanbul and also blanketed harbours and shorelines.
It is posing a severe threat to the marine ecosystem of the country- it has caused mass deaths
among the ﬁsh population, and also killed other aquatic organisms such as corals and sponges.
If unchecked, this can collapse to the bottom and cover the sea ﬂoor, causing major damage to
the marine ecosystem.





Over a period of time, it could end up poisoning all aquatic life, including ﬁshes, crabs, oysters,
mussels and sea stars.
Besides aquatic life, the ‘sea snot’ outbreak has also aﬀected the livelihoods of ﬁshermen.
It can also cause an outbreak of water-borne diseases such as cholera in cities like Istanbul.

Steps taken by Turkey to contain its spread:




Turkey has decided to declare the entire Sea of Marmara as a protected area.
Steps are being taken to reduce pollution and improve treatment of waste water from coastal
cities and ships.
A disaster management plan is being prepared.

Sustainable Public Procurement
In news:
On the occasion of World Environment Day, a new product category of Green Room Air Conditioners was
launched on the Government e-Marketplace (GeM) under the Sustainable Public Procurement (SPP)
program.

What is Sustainable Public Procurement (SPP)?





SPP is a process by which public authorities seek to achieve the appropriate balance between the
three pillars of sustainable development – economic, social and environmental – when procuring
goods, services or works at all stages of the project.
These three pillars are called Triple Bottom Line.
The UN Environment Programme (UNEP)has been active in the promotion of Sustainable Public
Procurement at national, regional and global levels since 2005.

Why need SPP?



Public procurement spend in India is nearly 15-20% of its GDP.
Introducing SPP to this huge quantum of government procurement will further complement the
country’s climate policy objectives.



This innovation can provide ﬁnancial savings for government buyers and will meet evolving
environmental challenges by moving towards a circular economy.

Government E-Marketplace:









The GeM is a one-stop National Public Procurement Portal to facilitate online procurement of
common use Goods & Services required by various Government Departments / Organizations /
PSUs.
It was launched in 2016 to bring transparency and eﬃciency in the government buying process.
GEM aims to enhance transparency, eﬃciency and speed in public procurement .
It is a completely paperless, cashless and system driven e-marketplace that enables procurement
of common use goods and services with minimal human interface.
It provides the tools of e-bidding, reverse e-auction and demand aggregation to facilitate the
government users to achieve the best value for their money.
The purchases through GeM by Government users have been authorized and made mandatory by
the Ministry of Finance by adding a new Rule No. 149 in the General Financial Rules, 2017.
It has been developed by Directorate General of Supplies and Disposals (Ministry of Commerce
and Industry) with technical support of National e-governance Division (MEITy).

Two New National Parks in Assam
In news:
Assam has got its 6th and 7th National parks- Dehing Patkai wildlife sanctuary and Raimona reserve
forest.

About Dehing Patkai National Park:


Location: It is located within the larger
Dehing Patkai Elephant Reserve, which
spreads across the coal- and oil-rich
districts of Upper Assam (Dibrugarh and
Tinsukia districts).
o The oldest reﬁnery of Asia in
Digboi and ‘open cast’ coal
mining at Lido are located near
the sanctuary.
o The Dehing Patkai Wildlife
Sanctuary is also known as the
Jeypore Rainforest.
o Dehing is the name of the river
that ﬂows through this forest and Patkai is the hill at the foot of which the sanctuary
lies.



Flora & Fauna:
o It is believed to be the last remaining contiguous patch of lowland rainforest area in
Assam.
o Rare fauna found in the region include Chinese pangolin, ﬂying fox, wild pig, sambar,
barking deer, gaur, serow and Malayan giant squirrels.
o It is the only sanctuary in India which is home to seven diﬀerent species of wild cats tiger, leopard, clouded leopard, leopard cat, golden cat, jungle cat and marbled cat.
o Assamese macaque, a primate found in the forest, is in the red list of Near Threatened
species.
o It has the highest concentration of the rare endangered White Winged Wood Duck.

About Raimona National Park:


Location: The Raimona National Park is within the Bodoland Territorial Region.
o The area of the park includes the northern part of the notiﬁed Ripu Reserve Forest, which
forms the western-most buﬀer to the Manas National Park that straddles the India-Bhutan
border.
o It is bounded on the west by the Sonkosh river and the Saralbhanga river on the east.
o Both the rivers are tributaries of Brahmaputra.
o The Pekua river deﬁnes Raimona’s southern boundary.



Transboundary Conservation Landscape: It shares contiguous forest patches of Phipsoo Wildlife
Sanctuary and Jigme Singye Wangchuck National Park of Bhutan creating a transboundary
conservation landscape of more than 2,400 sq km.



Flora and Fauna:
 It is famous for Golden Langur, an endemic species which has been named as the mascot of
Bodoland region.
 It also has Asian elephant, Royal Bengal tiger, Clouded leopard, Indian gaur, Wild water
buﬀalo, Spotted deer, Hornbill, more than 150 species of butterﬂies, 170 species of birds, 380
varieties of plants and orchids.

National Parks in Assam:





Assam now has the third most National Parks after the 12 in Madhya Pradesh and nine in the
Andaman and Nicobar Islands.
The ﬁve older National Parks in the State are Kaziranga, Manas, Nameri, Orang and DibruSaikhowa.
Kaziranga and Manas are UNESCO World Heritage Sites.
They are also tiger reserves along with Nameri and Orang.
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