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A GLOBAL NON-COOPERATIVE MOVEMENT
Sunita Narain,

Director General,
Centre for Science and Environment
New Delhi

It seems that the entire edifice of an

interdependent world is collapsing, and at a time
when we need cooperation more than ever to
address the existential crisis of climate change.

Roughly 30 years ago as our world embarked

on the path to interdependency, it signed the free
trade agreement and brought in rules on how it would

Today this project has come apart. And it

is not just the horrific and inhuman invasion of
Ukraine by Russia that has brought it to this head

— insecurity in the supply of basic materials, from
energy to food, is making countries shun global
interdependence and shut doors.

Argentina, which produces 10 times more

operate commerce between nations. Then it brought

food than what its population needs, has now put a

hazardous waste, to stitch together a framework for

palm oil — indicted for driving destruction of its

in a slew of more agreements for everything from
climate change to biodiversity to the global trade in
an ecologically interdependent world.
The

twin

objectives

were

to

spread

prosperity by expanding the Western model of
growth and then to manage the ecological fallout

of this growth, across national boundaries. The
underlying belief was this would bring democracy

to all. People would get richer; and they would in
turn shun barbaric tendencies and embrace human
rights and freedom.

In the 1990s, when the Soviet Union collapsed

and then in 2001, when autocratic communist China
joined this democracy through trade project, the
world rejoiced at the growth through consumption
moments.

hefty tax on the export of beef, corn and soya from

the country. Indonesia, the world’s top producer of
tropical forests — has now sent shock waves as it
has banned exports of this cooking oil.

Food security is suddenly about food

sovereignty — something that all agribusiness-run
countries and economies had dismissed.

Then come the high energy costs — fuelled

partly because of the sanctions on Russian oil and
gas — that are driving the world to leapfrog to

wind and solar. But it is a fact that much of the rare

earth minerals that will be needed to power this
new energy future — from petro to electro — are
controlled by the same countries that are in the nondemocracy camp, from China to Russia.
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We also know that unemployment is already

lock into the business of competing for markets — at

and, worse, dividing and polarising the world into

climate emergency — because it has never really

pushing countries to manufacture at home. We
are closing borders; shutting doors of global trade
camps of good versus evil. This, please remember, is

happening at a time when climate change needs us
to come together to cooperate and act globally.

So, as we move ahead, let’s not make light

of the mistakes of the past three decades. Let’s take
stock of the state of the world so that we can do
better.

The first problem has been the very premise

of the globalisation project. It was not about building

the cost of their labour or environment. It has also
meant that the world is today at the precipice of a

reduced emissions but has only exported them to
countries where manufacturing has moved.

The second, and most fatal of all mistakes,

is that we have assumed the growth of social media
as the growth of democracy. It is nothing less than
hubris and greed to believe that governance and

democracy can be substituted by loud and nasty
voices of social media.

It all started with the Arab Spring in 2010,

inclusive prosperity — it was about building

when the power of social media was unleashed and

are powerful — love to tell us how inefficient it is

project had another bow in its armour — this one, we

commerce on the back of cheap goods and labour.
Free trade economists — they are many and they

to grow wheat and rice where land is scarce or that
without large holding agribusinesses do not thrive.

They tell us it is so much better to manufac-

ture where the cost of labour is cheap and countries
can avoid paying the price of environmental safeguards. This “cheapness” then means there are plentiful goods that feed our appetite for consumption.

There is no doubt that this economic thinking

has made some in the world very rich. There is also

no doubt that this thinking has made all countries

it brought down what we said were dictators and
despots. The world tasted blood. Now, the democracy
believed, was the voice of people speaking out and

driving change. Today, this same tool of democracy
has become so twisted and tainted that it can be
used to push virulent and vicious hatred and evil
with the force that we imagined it would push good.

This is also happening because we believed

(naively) that markets could replace governments
and that social media was synonymous with

democracy. This cannot be the way to our common
future.

Earth provides enough to satisfy every man’s needs,
but not every man’s greed.
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- Mahatma Gandhi

INDIA – TOWARDS THE NET ZERO EMISSION

Kapil Verma

Director,
Ministry of Petroleum & Natural Gas
(MoP&NG)

Challenges to overcome GHG reduction:
India aims to achieve the target of “Net Zero
Emissions” by 2070. India is working towards the
short term target for 2030 by increasing its non-fossil
energy capacity to 500 GW meeting 50% of its energy
requirements from renewable energy. It Reduces
projected carbon emissions by one billion tonnes; and
reducing the carbon intensity of its economy by more
than 45%.
Bioenergy can be traced back to energy from
sunlight, produced via photosynthesis, making it a
major renewable energy source. As a storage house of
bioenergy, biomass can be considered to be natures
'solar batteries'. Biofuels are commonly advocated as a
cost-effective and environmentally benign alternative to
petroleum and other fossil fuels, particularly within the
context of rising petroleum prices and increased concern
over the contributions made by fossil fuels to global
warming.It also supply environmental benefits but,
depending on how they are manufactured, can also have
serious environmental drawbacks. As a renewable energy
source, plant-based biofuels in principle make little net
contribution to global warming and climate change.
Biomass has always been an important energy
source for India. About 30% of the total primary energy
use in India is still derived from biomass and more than

70% of country’s population is dependent upon biomass
for meeting their energy needs.

Different Initiatives by Govt. of India:
Ministry of Petroleum & Natural Gas has
undertaken a series of initiatives to provide environment
friendly fuels besides reducing imports of crude oil
and natural gas with respect to scope 3 emissions.
These initiatives include Ethanol Blended Petrol (EBP)
Programme has grown leaps and bounds in the last 8
years. India has achieved 10% ethanol blending target in
June, 2022, which was announced by the Hon’ble Prime
Minister of India, much ahead of November, 2022.
Ethanol blending in the last eight years has not only
augmented India’s energy security but also translates
into forex impact of over Rs.41,500/- corers, reduced
GHG emissions of 27 lakh MT and expeditious payment
to farmers to a tune of over Rs.40,600/- crores. Ethanol
blending has also aided in containing the petrol price
increase by over Rs.3/- per litre in recent times. The
above performance has motivated the Government
to advance the target of 20% ethanol blending in
petrol from earlier 2030 to 2025.Government has also
published a “Roadmap for ethanol blending in India
2020-25”.
Another initiative is Sustainable Alternative
towards Affordable Transportation (SATAT) scheme on
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1.10.2018 and 2G Ethanol projects to promote CBG
as an alternative, green transport fuel for efficient
management of biomass and organic waste. In these
projects, the input feedstock comprises of agricultural
and municipal waste which can be used to produce
Compressed Bio-Gas (CBG) and Ethanol. The stubble /
bio-mass that is generated after the harvesting of the
rice crop and burnt by farmers in the country can be
utilized as feedstock in these projects.
SATAT has envisaged developing 5000 CBG plants
with total CBG production capacity of 15 Million Metric
Tonne Per Annum (MMTPA).Under SATAT initiative
Indian Oil Corporation Limited, Bharat Petroleum
Corporation Limited, Hindustan Petroleum Corporation
Limited, Gail (India) Limited and Indraprastha Gas
Limited have invited Expression of interest (EoI) from
potential entrepreneurs to procure CBG at an assured
price. Bio manure is a by-product of CBG production
process which can be utilized in the agriculture sector
to promote organic farming and reduce the use of
chemical fertilizers. India has also run its first flight with
25% Biojet fuel from Dehradun to Delhi
Further Lignocellulose biomass, like agricultural
waste and crop residue, is a source of Second
Generation (2G) ethanol for supplementing the rising
demand of ethanol under Ethanol Blended Petrol (EBP)
Programme.
The surplus biomass is presently being burnt by
the farmers as a waste disposal activity thus contributing towards the environment pollution. Approx. 2 Lakh
tons perannum of biomass will be required for a 100
Kilo Litre Per Day (KLPD) Ethanol Bio refinery.
Public Sector Oil Marketing Companies are
setting up 2G ethanol bio-refineries in different parts of
the country including the States of Bathinda (Punjab),
Panipat (Haryana), bargarh (odihhsa) and Numaligarh
(Assam). These bio refineries will use agricultural crop
residues as feedstock and can play a major role for
reducing the air pollution caused due to burning of crop
residue as well as remuneration to farmers.
Government has also allowed ethanol procurement from cellulosic and lignocellulose materials like
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rice / wheat straw, corn cobs, cotton stalk, etc. and petrochemical route in 2015. E-20 roll out is scheduled to
start from April, 2023 in phased manner. The year on
year benefits post 20% ethanol blending in 2025 are,
estimated CO2 reduction of 22 million tones, Forex impact of about Rs.35,000 crores (USD 4.5 billion), Expeditious payment to farmers of over Rs.39,000 crores (USD
5 billion).
Further, the carbon dioxide (a major greenhouse gas) that enters the air during combustion will
have been removed from the air earlier as growing
plants engage in photosynthesis. Such a material is said
to be “carbon neutral.”
However, the industrial production of
agricultural biofuels can result in additional emissions
of greenhouse gases that may offset the benefits of
using a renewable fuel.

Conclusion:
In evaluating the economic benefits of biofuels,
the energy required to produce them has to be taken
into account. For example, the process of growing
corn to produce ethanol consumes fossil fuels in
farming equipment, in fertilizer manufacturing, in
corn transportation, and in ethanol distillation. In this
respect, ethanol made from corn represents a relatively
small energy gain; the energy gain from sugarcane
is greater and that from cellulosic ethanol or algae
biodiesel could be even greater.A biomass industry is
able to produce a lot of energy with a small amount
of biomass material. Although biomass industry will
be expensive it can be a very big step in protecting the
resources in the world and reducing greenhouse gases
that affect the environment greatly.

Dr. Z. Changsan

Regional Director
Scientist-E
CPCB, Shillong

Our Earth is the “ONLY ONE EARTH”, where

The Environment and Ecosystem on this

living beings can exist. There are many theories and

Earth; which Human being spoiled, polluted,

evidence for existence of life in other planets. The

only in this Earth. Many plant and animal species

concepts/imaginations claiming the existence of life
in other planets; till date there are no acceptable

earth is the only planet, where living beings exist,
multiply and propagate.

The Ecosystem and Environment of the

Earth with complete components for generation,
evolution, multiplication and propagation of the

living being is found only in this mother Earth, we
live. No living being can exist in other planets or

any place in the universe; as the Ecosystem and

Environment that exist in this mother earth are not
exist in other planets.

damaged, degraded, destroyed, etc. for development

and pleasure to fulfil their endless desire are found

in the Ecosystem and Environment are brought to

extinction or at the verse of extinction. Once extinct,
they will never comeback to restart their role for

making life supporting Environment and Ecosystem

on this “ONLY ONE EARTH”. Unless these species
are protected, preserved and conserved in their

respective habitat; the only one earth may no more
be the only one earth, but among many other planets
without life.
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Different

Ecosystems

on

Earth,

like

This earth is the Only One Earth we have for

forest ecosystem, grassland ecosystem, wetland

our survival and survival of plants and animals which

in their respective places for balanced Environment.

Earth’s Ecosystem and Environment is the duty of

ecosystem, pond ecosystem, river ecosystem, ocean
ecosystem, desert ecosystem, etc. are all important

The component of the Earth’s Environment; Air,
water, Soil (nutrients), living creatures (Plants and
Animals) together make balanced and suitable

Environment even for human beings. Without this
equillibrium, living organisms cannot survive on

we need for our survival. Protection, Prevention,

Conservation, Regeneration and Restoration of the
Human being for his survival.

Save this ''Only One Earth'' for your own

survival and future generations to come.

''SAVE EARTH SAVE ENVIRONMENT''

this earth and will go for extinction. Damaging the
Ecosystem and Environment on this mother Earth
can lead to permanent extinction of living being
from the face of the Earth.

You can not protect the environment unless you empower people, you
inform them, and you help them understand that these resources are
their own, that they must protect them.”
								 - Wangari Maathai

22

WATER MANAGEMENT AND SCIENTIFIC
AGRICULTURE PRACTICES IN ISRAEL
Dr. Shantanu Dutta

Member Secretary,
Pollution Control Board, Assam

The phrase “Every Drop Counts” is used

(23%), reclaimed wastewater (29%), saline water

and recycling of water. However, in Israel’s context,

figure of 29% reuse of reclaimed water, the country

to say that conserving even a little water here and

there will add up to big savings for preservation
it is not only for every drop of raw water but also

for ‘every drop of sewage counts’! Israel is known

worldwide for the best agricultural practices but it

was wondering to realise how the water stressed
country, with scanty annual rainfall between 30.5mm

(1.2") in the extreme south and 889mm (35") in the
north, is so advanced in agriculture irrespective of

severe sandy soil condition the country has ! Though
the total area of the country is about 22,000 Sq. Km

with a population density 392/Sq.Km, about 60% of
the country fall in desert area in the south. In the
desert area the yearly average rainfall is less than
200 mm !

Israel meets with its water demand from

ground and water source (37%), desalinated water

(10%) and Flood (1%). Up to 90 % of treated sewage

is used in agricultural uses. For achieving at the

has planned for primary and secondary treatment of
sewage in all the cities across the country. It has laid

water and reclaimed water transportation network
all across the country connecting all the important

places. It is said that in Israel, every drop of water is
used twice in the country, first as a source of drinking
water or for other uses and for the second time for
agricultural purposes.

Israel considers environment as a prime

consumer of water and therefore recharging system

of water to the aquifers (1%) is properly planned and
executed. Aquifers are managed very scientifically

for effective use. In many places, treated effluent is

recharged into aquifers and then pumped out after
a year for agricultural uses. Planned recharging
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of aquifer is definitely and a wonderful example of
sustainable use of water resources in the country.

Water belongs to the public in Israel

and managed by the State for the public and for

development of the country. Drip irrigation method,

which is water efficient, is used for irrigation in most

Southern Israel is a desert land. However,

by applying drip irrigation techniques, various

agricultural practices are being done. Nutrients
are added in the root zone together with irrigation
water, which is mostly treated sewage.

of the areas including the desert areas. Water is

managed in the entire country by a Water Authority,

which is the main agency for water management

in the country. All across the country there water
network for distribution of water as well as sewage.

Pipelines of water and the pumping station are
like our pipelines for the petroleum products
transportation infrastructure in India.

Sprinkler irrigation of corn

Tomato cultivation in a sandy desert soil with
drip irrigation
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A Palm (dates) farm is developed in a desert

SOLID WASTE MANAGEMENT:
ITS CHALLENGES AND INDIAN LEGISLATION &
MUNICIPAL SOLID WASTE MANAGEMENT
FACILITY, DIBRUGARH
Anjan Saikia

Asstt. Engineer
Pollution Control Board, Assam

OVERVIEW:
Municipal Solid Waste Management is one

of the major environmental problems in Indian

cities. Rapid urbanization has led to over-stressing

The present scenario of India pertaining
to Quantity & Characteristics of Municipal
Waste:
As per the report of MoHUA (The Ministry

of urban infrastructure services including Municipal

of Housing and Urban Affairs (earlier known as

waste management is a key environmental issue

per day in cities with population ranging from

Solid Waste Management because of poor resources
and inadequacies of the existing systems. Urban

related directly with human health concerns.

Municipal solid waste disposal has been a chronic
problem, particularly in areas with high population

density, high production of refuse and scarcity of
land adequate for landfills with scientific measures.
Solid waste can create very serious health problems

and is havoc to the environment if not disposed of
in a proper and safe manner. The recent fire incident
at Bhalswa landfill site in North Delhi is an live

example of it. This year, three incidents of fire were
reported in East Delhi’s Ghazipur landfill.

the Ministry of Urban Development), Per capita

waste generation varies between 0.2 Kg to 0.6 Kg

1.0 lakh to 50 lakh. India produces about 42.0

million tons of municipal solid waste annually i.e.
1.15 lakh metric tons per day (TPD), out of which
83,378 TPD is generated in 423 Class-I cities. Waste

generated in 423 Class-I cities works out to 72.5%
of the total waste generated each day and this needs
to be tackled on priority. Municipal solid waste
comprises 30% to 55% of biodegradable (organic)

matter, 40% to 55% inert matter and 5% to 15%
recyclables. Tentatively 75-80% of the municipal
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waste gets collected and out of this only 22-28 % is
processed and treated and remaining is disposed of

of waste at the household level, i.e. waste generators

it will need 1240 hectares of land per year and with

waste. Thereafter, the segregated waste must be

indiscriminately at dump yards. If cities continue to
dump the waste at present rate without treatment,

projected generation of 165 million tons of waste by
2031, the requirement of setting up of land fill for

20 years of 10 meters height will require 66,000
hectares of land. In the context of Assam, there are 96
numbers of ULBs, Quantity of municipal solid waste

generated is 1178 TPD, Quantity of municipal waste
collected is 1070 TPD, and Quantity of municipal
waste processed is only 389 TPD, while as per the

status of Bio- mining of legacy waste, there are 44
numbers of dumpsite, Quantity of waste at dumpsite

is 807890 Tonne, Quantity of fresh waste dumped
per day is 147.31 Tonne. One of the dump sites under
Dibrugarh Municipal Board has constructed and is

operational.(Based on the Honourable NGT order
O.A No- 606/2018, Date of hearing: 30.11.2021)

Some of the major challenges concerning
Municipal Solid waste Management in
India are:
India is the third-largest producer of solid

waste, after only China and the United States. It

faces significant challenges associated with waste

collection, transportation, treatment and disposal.

Urban Local Bodies (ULB) are ill-equipped to handle
the increasing quantity of waste, which is a direct
result of India’s ever-increasing urban population

and average income, leading to drastic changes in the
consumption pattern in cities. The key challenges in
the context of Solid Wast Management (SWM) are:

1. Data on the quantum of waste generation

is conflicting, since there is no system of periodic
data collection on waste generation.
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2. SWM Rules 2016 mandate the segregation

must segregate the waste into the three categories:
biodegradable, non-biodegradable and hazardous
handed over to the authorized waste-collectors.

There is a lack of awareness among public regarding
the process of segregation.

3. Waste collection efficiency is low due

to non-uniformity in the collection system. Waste

collection efficiency is 100 percent only in those areas
where private contractors and non-governmental
organizations are actively involved.

4. Most cities and towns disposed of their

waste by depositing it in low-lying areas outside the

city, without taking adequate precautions. There
is lack of land available for sanitary landfill (SLF).
Since ULBs do not have the resources to acquire new
land, finding new land becomes a major challenge.

5. Local authorities lack adequate funding

and infrastructure. Thus, they are unable to adopt
innovative and appropriate technologies for waste
treatment and disposal.

Indian Legislation for Municipal Solid
Waste Management:
• Solid Waste Management Rules
2016:
These rules has come in force in suppression

of the Municipal Solid Wastes (Management
and Handling) Rules, 2000, are now applicable

beyond municipal areas and have included urban

agglomerations, census towns, notified industrial

townships etc. The rules promote the use of
compost, conversion of waste into energy, reuse/

recycling of waste, establishing of common solid
waste processing facility/sanitary landfill facility,

revision of parameters for sanitary landfills

(DLSA). Direction issued by the honourable NGT to

under the chairmanship of Secretary, MoEF&CC

• Procurement of suitable sites for setting

location and its capacity etc. The government has

also constituted a Central Monitoring Committee
to monitor the overall implementation of the rules.

Also, these Rules emphasized on Safe Treatment of
Legacy Waste prescribed for bio-remediation/biomining in all old and abandoned dumpsites and also

existing operational dumpsites in India. Apart from
this, the Article 51 A (g) of the Constitution of India,

makes it a fundamental duty of every citizen of India
to protect and improve the natural environment

including forests, lakes, rivers, wildlife and to have
compassion for living creatures.

• Honourable NGT order (ORIGINAL
APPLICATION NO. 606 OF 2018) in the
matter of Compliance of Municipal Solid
Waste Management Rules, 2016 and
other environmental issues.:
Honourable NGT passed an order vide

Application No. 606/ 2018 , directs every states and
union territories to strict compliance of municipal

solid waste management rules, 2016. Direction

was issued for the action plan to be prepared in

terms of the Rules, 2016. The Tribunal entrusted
the responsibility to the Ministry of Environment

and Forest and Climate Change to monitor the
implementation and constituted Apex Level, Regional
Level and State level monitoring committees to

oversee the steps taken for implementation of
the Rules, 2016. Tribunal directs every State/UT

to constitute a Special Task Force (STF) in every
District having four members one each nominated
by District Magistrate, Superintendent of Police,

Regional Officer of the State Pollution Control Boards

in concerned Districts and one person nominated by
the Chairman of the District Legal Services Authority

all the states in regards to compliance of Municipal
solid Waste (Management) rules, 2016 is as follows:

up solid waste processing facility and sanitary
landfill facilities. Setting up MRF (Material Recovery
Facility), WTE (Waste to Energy Facility), RDF
plant (Refuse Derived Fuel), composting plant and
Biomethanation plant.

• Enforcing waste generators to practice

segregation

of

bio

degradable,

recyclable,

combustible, sanitary waste domestic hazardous
and inert solid wastes at source.

• Ensure door to door collection of segregated

waste and its transportation in covered vehicles to
processing or disposal facilities.

• Setting up common or stand alone or regional

sanitary landfills by all local bodies for the disposal

of only such residual wastes from the processing
facilities as well as untreatable inert wastes as
permitted under the Rules.

• Bio-remediation or capping/ bio-mining of

old and abandoned dump sites having legacy waste.

• Constitute an Environment Plan for the

country as well as for the States which may identify
and publish gaps in compliance of environmental
law and indicate action plan to remedy the same.

• Any such failure in compliance of Municipal

Solid Waste Management Rules, 2016 in stipulated
time frame results in liability of every local body to
pay compensation till compliance.

Municipal Solid Waste
Facility, Dibrugarh :

Management

The Municipal Solid Waste Management

Facility, Dibrugarh located at Lekai, Thakurthan is
an integrated Municipal Solid Waste Management
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Facility having Compost Shed, Sanitary Landfill

Area and Leachate Treatment Plant. The capacity

of the facility is 100 TPD and the capacity of the

sanitary landfill (SLF) is 60 MT. The waste collected
from different M.Bs through door to door collection
system is received at the facility. In the facility,

the waste vehicle has passed through the Weigh

Bridge to record the weight of the waste. There
is the provision of tyre washing of the vehicle at

Tyre washing centre before unloading the waste

at compost shed. In the compost shed, primary

segregation has been done by manually and
separates out recyclables items like plastic bottles,
iron, paper, glass bottles etc. The waste is then put

into the feeding conveyor and allow toentering into

the 100 MM sieve Trommel screen also known as a

of which, 70% has disposed in the Sanitary Landfill
Area and remaining 30% has sent for composting
and receives 5-8% as final product (Bio Manure).

Conclusion:

The SWM system in India is in a critical

rotary screen is a mechanical screening machine in a

state. Being heavily dependent on the state

screen apertures pass through the screen, while the

technologies required for SWM. Moreover, waste

cylindrical drum used to separate oversize materials.
The undersized materials which are smaller than the
oversized material exits at the other end of the drum.

The under sized material has stored in the compost
shed for 28 days for composting. After, 28 days, the

composted material has transferred to the Machine
shed and stored for 14 days. In the Machine shed,

the material again passed through 40 MM, 16 MM
and 5-4 MM sieve Trommel screen. 4 MM particle

size is the final composted product. The oversize
material of Trommel has disposed in sanitary land
fill area which can cater waste for 30 years. There is

the provision for collection of leachate from sanitary

land fill area which is further treated in the Leachate
treatment plant. This Municipal solid Waste facility

at Dibrugarh has been collecting 100 MT waste
per day from Dibrugarh Municipal Board, Chabua
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Municipal Board and Moran Municipal Board. Out

governments for funding, the local bodies lack

the resources to acquire new land or obtain the
pickers, who are key workers in the industry, lack
legal status and protection, and are hardly effective
or capable of enforcing systems in the collection and

segregation of waste. For the situation to improve,
institutional and financial issues must be addressed
on priority. To enhance the efficiency of SWM in
India, citizen participation should be promoted,
especially in-source segregation and treatment
processes. The policy agenda for sustainable SWM

must drive behavioural change amongst citizen to
minimise wastage and littering and increase reuse
and recycling. Community awareness and a change

in people’s attitudes towards solid waste and their
disposal can go a long way in improving India’s SWM
system.

GROUND WATERLIFELINE FOR HUMAN RACE
Kumar Sourav Dutta

Chief Manager (Chemical)
BCPL, Lakwa

Understanding the importance of
invisible groundwater:
Water is a priceless gift for humanity by

nature on this only earth. Life is impossible on earth

Groundwater

without water. We need fresh water to fulfill all the
basic activities of life like drinking, eating, bathing,

etc. Almost all of the freshwater in the world is

groundwater. Hence groundwater is a vital source of
water supply for humanity.
Groundwater

provides

drinking

water

entirely for most parts of the world or as much
as 50% of the global population in other parts.
Groundwater also accounts for around 43% of all
of water used for irrigation. Worldwide, 2.5 billion

people depend solely on groundwater resources to
satisfy their basic daily water needs.

Groundwater is found underground in

aquifers (groundwater reservoirs), which are
geological formations of rocks, sands and gravels that

hold substantial quantities of water. Groundwater
feeds springs, rivers, lakes and wetlands and seeps

into oceans. Groundwater is recharged mainly
from rain and snowfall infiltrating the ground.

Groundwater can be extracted to the surface by
pumps and wells.
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Unless we have a proper knowledge

called an aquifer. An unconfined aquifer is where

concern over groundwater depletion and the crisis

is restricted between two impermeable rock units.

of groundwater basics, we wouldn’t be able to
understand the criticality and the importance of
we would face for our future generation.

the aquifer is connected to the surface through
pore spaces. A confined aquifer is an aquifer that

Confined aquifers are only accessed using a well or
where the aquifer meets the surface.
Groundwater

moves

extremely

slowly

through the earth. While rivers can flow at the rate

of several kilometers per hour, groundwater can
move as slowly as a meter per year. This means it

can take several thousands of years for underground
aquifers to become replenished.
Groundwater forms when water from the

groundwater. Apart from using it for our basic needs,

through the rock and soil due to connected pore

of water is in the oceans which are salty and cannot

surface seeps into the ground. This process is called
recharge. The water is able to move underground

spaces. These pore spaces can be tiny spaces within

particles in the rock or soil, fractures in the bedrock,
or dissolved cavities in limestone, like caves.

A common misperception regarding ground-

water is that it exists as a large reservoir or lake

underground. But, in reality, groundwater fills the
small spaces left within the rock and soils that make

up the subsurface, much like water fills the spaces in
a sponge.

During recharge, water is pulled downward

into the earth by gravity through two zones. The
upper zone, called the zone of aeration, is where a

mixture of water and air fills the pore spaces. Below
the zone of aeration is the zone of saturation, where

the pore spaces are completely filled by water. The
upper boundary of the zone of saturation is known
as the water table.

The area that is saturated with water is
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Life would not be possible without this

groundwater is largely extracted for food production
and other industrial processes. However, 97 per cent

be used for drinking purpose. Of the remaining, 2.0

per cent that is freshwater, most is frozen in glaciers
and polar ice caps. As a result, only less than 1 per
cent of the Earth’s water is available for drinking.

Initiatives taken in India for the
preservation of quantity and quality of
ground water:
Many

agencies

and

government

institutions of the world have taken many steps

for the preservation and limited usage of this
precious groundwater of the earth.

Along the

same path Indian government is also serious for

the preservation of ground water through many
government policies, departments, and agencies by

implementing several statutory norms for precise
usage of groundwater and for maintaining quality
Hence

we

must

protect

them

from

overexploitation. Abstracting more water than water
is recharged by rain and snow melting is leading to
the depletion of this precious resource of earth.
Modern

scientific

measurements

have

shown that many of major aquifers of the world are

being depleted. Such depletion can lead to decrease
in stream flow, drying of springs, river or wetlands,

loss of vegetation, water-level declines in wells and

land subsidence. Another threat to groundwater is
pollution resulting from human activity, generating

chemicals and wastes that have leaked into the

subsurface. Pollution degrades the quality of
groundwater and poses a threat to human and
ecological health.

This is why it is important to conserve it and

sustainably use it for the progressive human society,

life support systems and maintaining ecosystem
services of the planet earth. As this planet is the
“Only One Earth”, our only home, human must
safeguard its finite natural resources.

and quantity of groundwater. Few of the steps taken
by Central Government to control water depletion

and promote rain water harvesting & conservation
are - Jal Shakti Abhiyan (JSA) in 2019, National Water

Policy (2012), Master Plan for Artificial Recharge to
Groundwater- 2020, etc.

Central Ground Water Authority (CGWA)

under the Ministry of Jal Shakti has been constituted
under the Section 3 (3) of the “Environment

(Protection) Act, 1986” for the purpose of regulation
and control of ground water development and

management in India. CGWA has advised States &
UTs of India to take measures to promote & adopt

artificial recharge of ground water or rain water

harvesting. CGWA grants No Objection Certificates

(NOC) for ground water abstraction to Industries,
Infrastructure units and Mining projects in feasible
areas.

Time to time CGWA has brought guideline for

abstracting Ground Water. The latest guidelinesfor
control and regulation of groundwater extraction

with pan-India applicability was notified by the
Ministry on 24 September 2020.
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Abstract from the “Notification dated 24th

be mandatory for industries drawing more

September 2020

than 10 m3/day of ground water. Monthly
water level data shall be submitted to the

In the said notification, Ground water
consumers of following categories are exempted
from seeking No Objection Certificate:
(i)
(ii)

Individual domestic consumers in both

rural and urban areas for drinking water
and domestic uses.

Rural drinking water supply schemes.

(iii) Armed Forces Establishments and Central

Armed Police Forces establishments in
both ruraland urban areas.

(iv) Agricultural activities.
(v)

conditions:

(ii)

No Objection Certificate shall be granted

only in such cases where local government

water supply agencies are not able to
supply the desired quantity of water.

to reduce dependence on ground water
resources.

(iii) All industries abstracting ground water

(vii) Industries which are likely to cause ground
water pollution as per CPCB list need to
undertake necessary well head protection

measures to ensure prevention of ground
water pollution.

(viii) All industries drawing ground water in

safe, semi-critical and critical assessment

units shall be required to pay ground
water abstraction charges as applicable.

(ix) All existing industries drawing ground
water

in

over-exploited

assessment

units shall be liable to pay ground water
restoration charges as applicable.

In addition to the Specific Conditions,
the following General conditions need to be
complied for receiving NOC:

in excess of 100 m3/day shall be required

(i)

reports within three months to CGWA.

(ii) Water flow meter to be calibrated from an

premises and installation of appropriate

(iii) Installation of roof top rain water

to undertake annual water audit through
authorized third party and submit audit

(iv) Construction of piezometer within the
water level monitoring mechanism shall
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in the project premises.
prohibited.

All industries shall be required to adopt

latest water efficient technologies so as

roof top rain water harvesting/recharge
water into aquifer system is strictly

ground water less than 10 m3/day.

extraction has been granted on following specific

The proponent shall be required to adopt

(vi) Injection of treated/ untreated waste

Micro and small Enterprises drawing

No Objection Certificate for ground water

(i)

(v)

CGWA through the web portal.

Installation of digital water flow meter

having telemetry system in the abstraction
structure(s) for proper monitoring.
authorized agency once in a year.
harvesting & recharge facility.

(iv) Quality of ground water from the
abstraction structure(s) to be monitored
once in a year. Water samples from bore
wells/tube wells/dug wells shall be
collected during April/May every year and

analyzed in NABL accredited laboratories
for

basic

parameters

(cationsand

anions), heavy metals, pesticides/organic
compounds etc.

It worthy to mention that, the abstraction

charges of groundwater for different usage and at
different areas varies from INR. 1.00 to INR. 35.00
per cubic meter of water. These areas are categorized

from the ground water resources point of view,
based on latest ground water resource assessment

carried out jointly by CGWB and state ground water
organizations.

Conclusion Apart from the above initiatives and

statutory norms, it is more important to have a

public awareness and conciousness among every
citizen of the country regarding the preservation of

groundwater which is getting depleted day by day

due to its over extraction. With the same purpose,

this year the theme for “World Water Day 2022”is
selected as “Groundwater, making the invisible

visible” focusing attention on the importance of
groundwater.

Though Groundwater is invisible, out of

sight, under our feet, but it is a hidden treasure
that enriches our lives and its impact is visible
everywhere.

As

climate

change

gets

worse,

groundwater will become more and more critical
for sustanable Development. Hence we need to

work together to sustainably manage this precious
resource for life.

Groundwater may be out of sight,
but it must not be out of mind.

"When the well is dry, we know the worth of water".
					

- Benjamin Franklin

33

AN INSIGHT TO SEWAGE AND
ITS TREATMENT
Debasish Barthakur

Sr. Manager (Civil)
BCPL, Dibrugarh

“The sewer is the conscience of the city.”
							
The cesspit of Babylon - a simple digging into

urbanization and industrialization. Furthermore,

sanitation facility in the world. But it took almost

a potential source for demand management due to

the earth to concentrate the excreta, constructed
around 4000 B.C., is considered the first known
another thousand years for man to build a well-

developed sewage system and the city of Mohenjo-

Daro (Indus Valley Civilization) bears testimony to

it. Sewage though co-existed with mankind since
inception, the process of its disposal and treatment

has gradually evolved over various civilizations.

In modern times, the scientific management of
wastewater or sewage and a planned sewerage
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– Victor Hugo

system becomes more vital owing to extensive

the knowledge of sewage and its treatment is
gaining more relevance with sewage/ wastewater as
rising scarcity of water and increasing population.

Sewage and Sewerage: Sullage water from

kitchens, foul wastes from toilets, trade wastes from
industrial and commercial organizations combined

with wastewater constitute sewage. Sewage is also
sometimes classified as domestic and industrial
sewage or by some others as greywater (from

sinks, bathtubs, showers, dishwashers, and clothes

washers) and blackwater (the water used to flush

The treatment of sewage includes four

toilets, combined with the human waste that it

major steps – preliminary, primary, secondary, and

finally disposing off the sewage.

are aeration tanks, contact beds, intermittent

flushes away). The term sewerage, on the other
hand, is applied to the art of collecting, treating, and
A sewerage system can be either a separate

system, a combined system, or a partially separate
system. In a separate sewerage system, the storm

water and sewage are collected independently,
whereas, in a combined sewerage system rain run-

off or storm water is collected along with sewage.
And in a partially separate system, a part of storm

water like roof top run-offs etc. are admitted into
the sewers and the domestic sewage is allowed in
the storm water drains. It is generally advantageous

and economical to construct a 'separate system’

but it is not practically possible to attain a truly
separate system. The rain water always find its way
into the sewers through open manhole covers or

seep through openings. Wherever the authorities
find insufficient sewer capacities, they divert part

of the sewage into the storm water drains, thereby

converting the system into a 'partially separate' one.
Sewage

Treatment:

When

untreated

sewage is discharged into some river stream, it

may considerably decrease the dissolved oxygen

of the river water, thereby, hampering aquatic
life and may have other adverse effects. Hence,

even though sewage primarily contains water, it

requires treatment to prevent adverse effects to the
environment. The various physical attributes (like
turbidity, colour, odour, and temperature), chemical
characteristics (like total solids, pH, sulphates, oils,

COD, BOD etc.), and biological characteristics (such

as determination of pathogens, non-pathogens etc.)
of sewage is to be ascertained before treatment.

tertiary treatment. Treatment units which work

on oxidation alone (i.e., aerobic decomposition)
sand filters, trickling filters and oxidation ponds.

Treatment units which work on putrefaction alone
(i.e., anaerobic decomposition) are: Septic tanks,

Imhoff tanks, sludge digestion tanks and anaerobic
lagoons. The preliminary step intends to separate
floating materials and heavy settleable inorganic
solids including oil, grease etc. from the sewage
by using screens, grit chambers or detritus tanks,

skimming tanks or vacuators etc. depending on the
quantity and quality of sewage under treatment.

Next step i.e., the primary treatment involves
removal of suspended settleable organic solids by

using settling basins, sedimentation tanks, septic
tanks, Imhoff tanks etc.

The Secondary (or Biological) Treatment

can be done through Intermittent sand filters,
Trickling

filters,

Oxidation

ponds,

Anaerobic

lagoons or seldom through Chemical flocculation

and sedimentation process for removal of fine

suspended non-settleable solids and colloidals,
including dissolved organic matter. The Tertiary
treatment also referred as Complete Final treatment

is for removal of pathogens and remaining very fine
dissolved organic matter. It may be mentioned that

this step is only used when the treated water is to
be reused. Generally by disinfection processes like
chlorination is used for this purpose.
Chemical

Treatment

and

Biological

Treatment: Most of the organic matter present in

sewage is unstable and decomposes readily through
chemical as well as biological actions. Till the advent
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of biological methods, chemical treatment of sewage

generated during primary and secondary treatment

of biological degradation methods, this type of

Effluents are disposed for sewage farming on land.

was therefore, being adopted to remove the organic
matter from the sewage. However, after the advent
treatment has become our foremost choice.

residue may be used as manure or soil builder.
Sewage treatment can be a source of

Industrial Sewage Treatment: The normal

demand management in water scarce situations.

sewage. As in case of industrial sewage, the toxic

of the sewage generated remains untreated and is

biological treatment methods for sewage are
dependant upon the bacterial activity within the

chemicals present in the industrial wastewaters may
hinder or destroy the bacterial activity, these normal

methods may not suffice the sewage treatment

unless supplemented by additional techniques.
Depending upon the quantum, concentration,

toxicity and presence of non-biodegradable organics

in an industrial wastewater, it may consist of one
or more of the following processes – Equalisation,
Neutralisation,

Physical

treatment,

Treatment, Biological Treatment.

Chemical

Disposal of Residues: During every step of

sewage treatment, certain residues are generated

which are to be disposed of taking the type of sludge
into consideration. The residues generated during

preliminary treatment are buried or incinerated.
However,

volatile

organic

residues

generally

generated in skimming tanks are stabilized in

digestion tanks before disposal. The residues
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need to be stabilized in digestion tanks and the

India generates a staggering 1.7 million tonnes of
faecal waste a day. Official figures show that 78%

disposed of in rivers, groundwater or lakes. Recently,
Gujarat government has decided to cope up the

growing demand of industries through treated

wastewater and has limited the supply of freshwater
for drinking and irrigation purposes only.

Attaining high rates of economic growth for

India will directly be a function of the sustainable

use of water, particularly in recycling & reuse as it
will be crucial for future urban planning and policy.
Waste water treatment can be a cost-efficient and

sustainable source of energy, as it yields nutrients
and other useful by-products like organic and
organic-mineral fertiliser. The benefits of extracting

such resources from wastewater is beneficial
to human and environmental health. They have
implications on food and energy security as well as
climate change mitigation.

BIOGAS - A NEW REVOLUTION
TOWARDS GREEN ENERGY
Dr.Bhaskar Jyoti Medhi
Assistant Professor,
Assam Energy Institute,
Sivsagar, Assam

Dr. Bhaskor Jyoti Bora

Assistant Professor,
Energy Institute
Bengaluru, Karnatak

One man’s trash is another man’s treasure
										 - Gwendolyne Gwen
A substance is generally discarded as waste

COP 21, associate nations of the United Nations fixed

perception to appreciation, efficacy and persistence

the carbon neutrality in 2100 [United Nations 2015].

when its considerers as no longer useful. Rendering to
the quote above, it somewhat depends on someone’s
when categorizing an object as ‘trash’ or ‘treasure’, a

trade as ‘losses or ‘profit’ or any material as ‘waste’
or ‘resource’, respectively. The last one is most vital

in current global scenario where consumption of
energy is increasing and results accumulating larger

amounts of abandoned products and garbage’s.
At the same time, capacities of the earth system to

deliver life-supporting facilities for the human in

the long-term are limited and already stressed on
an earth that has activate universal climate change,

environmental dilapidation, and human health
problem [Steffen et al., 2015].

The depletion of the fossil fuel reserves and

the rise in pollution due to population explosion
has forced human race to look for alternative,

renewable clean fuel. With the current “sustainable

development” concept developed and developing
countries have focused on uses of sustainable energy

sources for environmental protection. Moreover

their goal to cut their carbon emissions by 30% by
the year 2030 compared to those of 1990, to reach
As a result, waste-to-energy technologies are getting

more importance. Renewable energy holds the key
to the above-mentioned problems. Biogas, one from

of renewable energy, can be successfully harnessed
for generation of power. The composition of biogas

is mainly methane and carbon dioxide. Biogas is

produced by fermenting organic material in absence
of air with the help of bacteria to break the materials

to intermediates such as alcohols and fatty acids and

finally to methane, carbon dioxide and water. The
process is called anaerobic fermentation. Biogas
is also known as swamp gas, sewer gas, fuel gas,

marsh gas, wet gas, gobar gas. A period of 15 days is
sufficient for anaerobic bacteria to convert organic

matter into biogas. Animal and human wastes along
with agricultural crops and residue, municipal

wastes are excellent feedstock for biomethanation.

The potential for generating gaseous fuel through

biomethanation is immense. This can bring economic
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development of a nation [Mital 1996]. Biogas can be
used for cooking, lighting, power generation and
transportation sectors.

In power generation and transportation

sectors, the prime mover that is generally used

is spark ignition (petrol) engine or compression

ignition (diesel) engine. Biogas can be used in both
spark ignition engine and compression ignition as

fuel by modifying the engine suitably. The higher
Octane number of biogas makes it suitable for engines

with a relatively higher compression ratio in order
to maximize thermal efficiency [Henham1998]. In
addition, the carbon content in biogas is relatively

low compared to that of the conventional diesel
fuel, resulting in decrease in pollutants. The most
striking features that stands out in favour of using

biogas in Compression Ignition engine is that there

is no derating of power which is evident in case of
spark ignition engines [Yoon 2011]. The reason

behind this fact is that spark ignition engines are
very sensitive to biogas composition leading to
high cycle to cycle variations. Biogas is used in the

compression ignition engines in dual fuel mode.
In compression ignition engines, the temperature

of the air at the end of compression stroke is more
than 553 K. The auto ignition temperature of biogas
is 1087 K [Walsh1989]. Hence, simply compressing
the air biogas mixture will not ignite. Hence, a small

amount liquid fuel must be supplied along with the
gaseous fuel to initiate the combustion process. The

liquid fuel is called pilot fuel which acts as a source
of ignition for the gaseous fuel. The gaseous fuel is
called primary fuel on which the engine mainly runs.

A compression ignition engine can be easily modified
to a dual fuel diesel engine by simply connecting a
gas mixer in its inlet manifold and installing a fuel

control mechanism to limit the supply of pilot fuel.
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It is seen that in a dual fuel engine, the combustion

starts in a similar fashion of a compression ignition
engine. However, in the later part of combustion,
the flame propagates in a manner similar to the SI

engine. The power output of the engine is normally
controlled by varying the flow of quantity of biogas.

It is possible to achieve a substitution of diesel up
to 85% by using biogas. The most exciting feature
of dual fuel diesel engine is the ability to switch
over from dual fuel operation to diesel mode almost

instantaneously in case of shortage of primary fuel.
The evaluationof dual fuel engines dates back in the

early part of 20th century for running gaseous fuel
with the aid of liquid fuel in CI engines. These types

of engines are known as dual fuel diesel engines.

Dual fuel technology is used for efficient combustion
of gaseous fuel like biogas, hydrogen, natural gas,
producer gas, syngas, butane, etc. which have having

low ignition characteristics [Thipse, 2020].The
earliest experiment performed on dual fuel diesel

engines by Cave dates back to 1929 using hydrogen
gas [Stone 1985]. In 1939, the first commercial dual

fuel engine fuelled by town gas was commercialised

by the National Gas and Oil Engine Co. in Great
Britain [Sahoo, 2011]. The main driving force that

initiated active research in dual fuel engines was

due to shortage of liquid fuel during World War-II.
During this period, the versality of dual fuel engines

enabled them to be used for military as well as for
civil applications. The popularity gained by dual

fuel engines during World War-II plus the depletion
of fossil fuels lead to their further development

for different usage like power generation, on–road
and off-road applications. The idea of running

compression ignition engines on biogas is not of
recent origin but the process of refinement is still on.

India being a developing country, mainly

dependant on export of fossil fuel to meet the

requirements for different sectors of power
generation and transportation. The use of fossil
fuels leads to the generation of large number of

carcinogenic emissions. India is promoting biogas
technology after 1970s global oil crisis[Bora, 2016].
Then Indian policymakers has realised energy
security risk from rising costs of energy imports.

The advances of science and engineering brought the
industrial revolution which benefited the mankind

though uses of clean energy for transportation,
cooking, industry etc. Technologies based on biogas
production, purification and its application is fast

emerging as powerful and economical tools in
various applications. In many situations it involves
only study on various sources of biogas production.
With the rise of fossil fuel prices, the government
of India has proposed biogas as an alternative fuel
for transportation in the compressed form known

as Compressed Biogas (CBG). The first step taken
by Government of India towards realization of this
dream by setting 5000 CBG plants in collaboration

with energy companies like JBM Group, Adani Gas,
Torrent Gas and Petronet Indian Oil, Praj Industries,

CEID Consultants & Bharat Biogas Energy. This
initiative is known as Sustainable Alternative

Towards Affordable Transportation (SATAT) under

Ministry of Oil and Natural Gas [CBG report 2018].
To revolutionize the emergence of biogas, Ministry of
New and Renewable Energy (MNRE) has sanctioned

numerous project findings [MNRE R & D Projects
2011]. Studies have been carried out on scaling up

the number of biogas unit as India is predominantly

agricultural based country i.e., around 57%
household [Mottaleb and Rahat 2019]. Further, the
Government of India executed the National Biogas

and Manure Management Programme aimed to

deliver biogas to households though the country by

promoting the distribution of family-sized biogas
digesters [Raha et al. 2014].

The last two decades witnessed many

scientific breakthroughs in utilization of biogas
energy resources which has changed the human

civilization. The advances of science and engineering
brought the industrial revolution which benefited the

mankind though uses of biogas for transportation,

cooking, industry etc. Technologies based on biogas
production, purification and its application is fast

emerging as powerful and economical tools in
various applications. Biogas production along with

purification and bottling is a challenging task for

some important reasons like continuous feedstock
availability, higher energy consumption, long

process from digestion to bottling which increase its
production cost, unorganized supply chain problem

for its utilization and most import is the lack of
awareness among common people. Therefore, the

biogas production requires advanced digestion,

purification, compression and storage technique.
Another challenge that can be meet by using biogas

technology is to limit the carbon dioxide emission
which causes globel warming. However, there is some
amount methane that is released from biogas plant
due to some leakage which is not so much significant
to human health. However, methane has global

warming power estimated to be 28-36 times higher
than carbon dioxide. Despite of all these limitations,
the motivation that keeps the researchers interested

is that fact that the use dual fuel diesel engines can
solve the power crisis in rural areas particularly for
developing countries like India.
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CONFERENCE OF THE PARTIES (COP)
A conference of the parties (COP) is the

supreme governing body of an international

convention. It is composed of representatives

of the member states of the convention and

accredited observers. Scope of the COP is to review

the “Implementation of the Convention and any

other legal instruments that the COP adopts and
take decisions necessary to promote the effective
implementation

of

the

Convention

including

institutional and administrative arrangements”.

The COP meets every year, and the first COP

meeting was held in Berlin, Germany in March, 1995.

COP-26 was held in Glasgow, United Kingdom from
1 -12 November 2021 under the UN Body, United
st

th

Nations Framework Convention on Climate Change

(UNFCCC). India presented the following five nectar
elements (Panchamrit) of India’s climate action:

1. India will bring its non-fossil energy

capacity to 500 GW by 2030.

2. India will bring its economy's carbon

intensity down to 45 per cent by 2030 over 2005
levels.

3. India will fulfil 50% per cent of its energy

requirement through renewable energy by 2030.

4. India will reduce 1 billion tonnes of

carbon emissions from the total projected emissions
by 2030.
2070.

5. India will achieve net-zero emissions by
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Achieving these targets will require focus on

three important areas: Increasing renewable energy
capacity, decarbonization of emission intensive
sectors and creating more carbon sinks.

INCREASING
CAPACITY

RENEWABLE

ENERGY

giving up fossil fuel and making societies and people

more resilient to climate shocks. They must catalyse

creation of green jobs and secure just transition for
workers currently engaged with fossil fuel-based
industries.

The share of renewable energy in India's

energy mix has more than doubled from 11.8%
in March 2015 to 25.2% in July 2021, and this
momentum needs to be maintained. The Climate

Finance Leadership Initiative(CFLI) launched by
India and the United Kingdom in September 2021
to generate more resources for climate and green
energy projects is a positive step in this direction.

India has been a dependable partner in

addressing the energy needs of neighbouring
countries. Recently, Indian Energy Exchange, a

domestic power trading platform, started cross-

border electricity trade aiming to create an integrated
regional power market in South Asia. Such platforms
must adopt a ‘renewable first’ approach as they scale
up. For instance, they can build upon initiatives like
One Sun, One World, One Grid (OSOWOG), launched

by India at CoP26. Led by the International Solar
CFLI India is accelerating efforts to unlock

and mobilize private capital for sustainable
infrastructure investments in two complementary
ways:

 Engaging with the Government of India

and the multilateral community to strengthen the
enabling environment for private capital.



Partnering with local stakeholders to

mobilize capital through existing or new financing
vehicles tailored to market needs.

There is the need to ensure policies and

investments shift from the grey to green economy,
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Alliance (ISA), an international organisation create

dafter CoP21, where India was a founder-member,
the first phase of OSOWOG plans to create a South
Asian network for energy exchange. India’s huge

transmission network and synchronised grids

transmitting power from one corner of the country

to another would provide a lot of learning to connect
energy grids across borders for renewable energy
adoption under OSOWOG.

OSOWOG envisions building & scaling inter-

regional energy grids to share solar energy across

the globe, leveraging the differences of time zones,

seasons, resources and prices between countries

and regions. It will also help to decarbonise the
energy production, which is the largest source of
global greenhouse gas emissions.

DECARBONIZATION OF EMISSION INTENSIVE SECTORS
India is the world's fourth biggest emitter of

carbon dioxide after China, the US and the EU. But its
huge population means its emissions per capita are
much lower than other major world economies. India

emitted 1.9 tonnes of CO2 per head of population
in 2019, compared with 15.5 tonnes for the US and
12.5 tonnes for Russia that year.

India needs to decarbonise emission-

intensive sectors. India has made significant

progress in reducing emission intensity. India has
successfully reduced its emission intensity of gross

domestic product by 24%. However, more efforts are

required to reduce emissions in heavy industries like
iron and steel, chemicals, cement etc. as demand for

their products is growing due to rapid urbanisation
and economic growth.
An

‘ecosystem-based’

approach,

which

looks at greening both ‘supply’ and ‘demand’, is

the way ahead. For example, the Faster Adoption

and Manufacturing of Electric Vehicles scheme

offers incentives to both the automotive sector

and consumers to boost electric vehicle sales. This
is being complemented with developing domestic

capacities for manufacturing lithium-ion batteries
and creating charging infrastructure.

Similarly, in the industry sector, India could

(i) Expand the Perform, Achieve, and Trade (PAT)
scheme from a pilot programme and reduce the

energy use across cement, iron & steel and chemicals
industries by 25%; (ii) Implement a progressive

carbon tax that incentivises industries to further
reduce their dependence on fossil fuels through
improvement in material efficiency and
hydrogen use.

green

Decarbonising the transport and industry

sectors are more complicated than the power and
residential/commercial

sectors

as

technology

alternatives are yet to become cost-competitive

globally. This challenge, however, is not a reason to

wait until technology costs come down. India could
use this challenge as an opportunity to invest in the
innovation and manufacturing of these technologies

and build domestic capabilities to serve both
the domestic and global market on components

related to technologies such as electric vehicles,
battery storage and green hydrogen for industrial

decarbonisation. Decarbonising the industry sector
early could create a first-mover advantage that

is also likely to increase India’s competitiveness

in a world of carbon border adjustment prices.
Infrastructure investments related to electric vehicle

charging infrastructure, industrial energy efficiency
improvements are projected to create a significant

share of good quality jobs in the economy post-2030
provided the government implements the policies
necessary to kick-start the transition today.

CREATING MORE CARBON SINKS

Carbon sinks are natural or artificial

reservoirs that absorb & store the atmosphere's
carbon dioxide through physical and biological
mechanisms whereas tree & forest covers serve

this purpose the best. Forests and large-scale tree

plantation zones absorb carbon dioxide from the

atmosphere. That is why they are important in the
fight against climate crisis. Recent research showing

that a forest or a big grove of trees can help sequester
twice as much CO2 as they emit. This is how they

serve as a ‘carbon sink’. Planting more trees,

hence, can help to sequester 2.5-3 billion tonnes of
additional carbon dioxide equivalent by 2030.
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India has launched a series of progressive

While focusing on these three critical areas,

policy initiatives on Sustainable Management

there is a need for a coordinated mechanism to fast-

additional resources for sustaining and growing

Businesses bring investments, innovation and the

of Forests (SMF) as well as Afforestation and

Reforestation (A&R), which involve significant

India’s forest cover. This includes the world’s largest

Forest Restitution Fund of US$ 2.5b, is a Fund into
where industry and other users of forest land for non-

forestry purposes, deposit payments to compensate
for the expected environmental costs. This Fund is
being deployed for SMF and A & R programmes.

track action climate by engaging all stakeholders. The
private sector is one of the most important actors.

ability to transform challenges into opportunities
are essential weapons in our fight against climate

change. The government is striving hard to provide
the right policy on environment for a green economy.

This is the high time Companies need to come
forward and deliver their responsibility
the people and the planet.

I remenber the great atmosphere and the great stadium
							 - Carl Zeiss
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towards

GREENBELT DEVELOPMENT SAFEGUARDING OUR TOMORROW
Srijani Adhikari
Sr. Manager (Civil)
BCPL, Dibrugarh

SIMPLIFIED HORIZONTAL VIEW OF GREENBELT AROUND AN INDUSTRIAL AREA
Green belt refers to an area that is kept

potential environmental impacts. The Ministry of

developmental activities such as construction

integration of environmental issues and its measures.

in reserve for an open space of vegetation cover

which will serve as carbon sink, surrounding some
of buildings, factories, any other infrastructural

activities, to limit the spread of pollution. Well
planned green spaces can increase the breathing

efficiency of the industrial area thereby enhancing
the

wellbeing

of

the

workers,

employees

and neighborhood and overall reduction of
environmental risks generated from the industry.

Environment Forests & Climate Change (MoEFCC)
has taken up different initiatives for promoting

In this regard EIA has come up with a guided manual

where building, construction, townships, industries
and area development projects must conform to
certain rules and regulations to obtain environment
clearance.

Area to be considered for greenbelt development:

Rules for greenbelt development:

For the development of greenbelt around

There is no exclusive green belt development

an industrial area, one third of the total area of the

restrictions and prohibitions on new projects or

based on the type /category of industry as given in

policy in India, however on basis of other
environmental policies and acts there are certain

activities or on the expansion or modernization
of existing projects or activities based on their

industrial areas are to be considered for greenbelt
development. The width of the green belt varies
table.
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Why a green cover is necessary?
Air pollution control: Trees help in

removing carbon dioxide and other pollutants

reduces the intensity of sound functioning as a

Soil erosion control: Improves the soil

Trees with mild but active fragrance are

/ particulate matter from air and by release of
oxygen into the air which improves the air quality.

quality and bind the soil particles.
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Noise pollution control: A green belt

barrier. Trees can either deflect, refract or may
absorb sound to reduce its intensity.

very effective for counteracting smell

DESIGN OF GREENBELT

Plantation formula for greenbelt development:
The three-tier plantation formula comprising

of tall trees, medium size trees and specific shrubs
are recommended for development of greenbelt
around the industrial area. This greenbelt will

function as bio-fence and bio-defense. Saplings of
hardy and native species of shrubs and trees are
selected for the plantation.

Shrubs and medium-sized trees with large

crown are planted in the inner circle. These plants
will help in capturing the fugitive emissions, dust

particles directly from the factories and also serves
as sound barrier. The tall trees preferably more
than 10 m are planted in the outer circle. These will

serve as wind barrier or visual screen and also give
a naturalistic and harmonic view of a dense forest. It

is also recommended to reduce the spacing between
the trees as much as possible in order to make the
trees grow vertically for increasing the effective
height of the green belt.

Selection of Plant Species for Greenbelt :
While making choice of plant species for

cultivation in greenbelts, weightage has to be given
to the natural factor of bio-climate, authorities
responsible for plantation should make adequate
provisions for watering and protection of the saplings
for greater servival rate. The following criteria may

be adopted for selection of plant species for green
belt development for greater survival rate.

47

Conclusion:
Development of green belt consisting of 3

tier formula along the periphery of the project with

native species is most important guideline for any
type of industry. The green belt species should be

selected based on the type/category of the industry

and climatic conditions as specified earlier. Green

vegetation cover is beneficial in many ways leading
to conservation of biodiversity, retention of soil

moisture, recharge of ground water and maintaining
pleasant climate of the area, providing possible

habitats for birds and animals contributing towards
eco system restroration.

"And I dream of the vast deserts, the forests and all of the wilderness of our continent,
wild places that we should protect as a precious heritage for our children and for our
children's children. We must never forget that it is our duty to
protect this environment."
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— Nelson Mandela

HABIT OF GARDENING AND
ITS BENEFITS
Jayanta Kumar Baruah

Chief Manager (HR)
BCPL, Dibrugarh

In my last article published in Envicare Vol-

as lifting, planting, nursing, racking etc. involves

the readers in some way or not but this time I would

fresh air and sunshine is an effective way to boost

III, I shared my feelings and experience of getting

into Gardening, I am not sure if it has encouraged

also like to pen down on the health benefits of the
gardening, with a hope that you will get benefited.

Planting flowers and vegetables is altogether

a different level of happiness and satisfaction. For
most of us, gardening may be just a fun and relaxing

way to get in touch with nature without knowing
its health benefits. But for some, gardening is much

more than a hobby. It is not about just decorating

your home but stabilizing your mood and health.
Gardening is an activity that’s good for both the

mind and body which can be enjoyed by people of
all ages. You get to see beautiful flowers and eat the
delicious fruits, vegetables, herbs that you grow.

I remember the song of one of the popular

singers of Assam Dixhu – “Aah oi aah Kheti korbak

logi kandhot naangal long”. So, grab your tools and
get in the dirt!

It only takes a little bit of gardening to work

up a sweat. According to the medical researchers,
just 2.5 hours of moderate activity each week can
help reduce the risk of many health problems,
including heart disease, stroke, high blood pressure,

diabetes etc. Various activities of gardening such

lots of physical exercise and definitely counts for
your physical health and brain. Further, exposure to
your mood and de-stress. Gardening has proven to
be helpful in reducing

the risk of depression.
Gardening can allow you

to focus on an activity

that will bring joy even
when

something

weighing

heavily

is

on

your mind. Gardening

is also a simple way to
add more fresh fruits
and vegetables into your

diet and you’re sure to
appreciate them even

more because you grew
them.

When it comes to deciding what to plant, it

may be hard to know where to begin. But if you’re

new to gardening, start with simple crop or plants
that’s easy to grow. Gardening is also an excellent

opportunity to try new healthy foods that will help
you and your family become more adventurous

eaters. Growing a variety of crop is as fun as it is
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healthy. Don’t get discouraged if you don’t get it right

other tasks that could hurt your hands. Soil could also

own fresh produce.

way, any cuts on your hands won’t get infected. It’s

the first time. Gardening requires some patience, but
it’s worth it when you get to dig into a plate of your
Ten benefits of Gardening: •

Gardening gives you a feeling of joy

•

It improves the quality of life

•
•
•
•
•
•

Helps to control blood sugar level

Helps to lower the blood pressure
Lowers the stress level
Helps to burn calories

Help to encouraging mindfulness
Enhance the immune system

While talking of the benefits of gardening

both mentally and physically, you should take the

basic precautions, if you make this a habit. Here are
a few tips to consider:

• Make sure that you have the proper tools

and gear for a safe gardening experience.

• Be careful with all chemicals that you use

(pesticides, fertilisers etc.), follow the instructions
properly and ensure your personal safety.

• Wearing gardening gloves is a must to keep

yourself safe when pulling weeds and carrying out
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have tetanus bacteria, that is why it’s so important

to wear gloves and stay up on vaccinations. In this
a good idea to get your soil tested before you start
gardening. Further,

• Take regular breaks during gardening

and drink plenty of water to avoid dehydration and
sunstroke.

• Don’t forget to use mosquito repellent.

Gardening becomes even more engaging

when you bring kids into the picture. They may
be focusing on the fun parts of gardening, but
indirectly they are really learning important lessons
both directly and indirectly related to health. For

kids, it’s also a really hands-on nature activity. They
can realised the connection between science, the
environment and healthy eating. Provide kids with

age-appropriate tools and watch over them when
they explore the garden also give them some way to
take ownership and reap the rewards themselves.

At last, once again I would like to say “Make

Space for Nature”

Are we Really Ready for
Electric Vehicles?
Sajid Hussain

Sr. Manager (F & A)
BCPL, Dibrugarh

One world is all we have and the world is at

years, there is a global push for sustainable solution

9 million premature deaths worldwide each year, a

Electric Vehicles and are pushing for the adoption of

risk. The latest Lancet Commission on pollution and
health report blamed pollution for approximately

figure that corresponded to “one in six deaths”. Over
the past two decades, deaths caused by air pollution
and toxic chemical pollution) have increased by
66%.

More than 90% of pollution related deaths

occurred

in

low-income

and

middle-income

countries, with India topping the list with 2.36
million and China at number two with 2.1 million

deaths. Out of the 2.3 million premature deaths in
India, nearly 1.6 million deaths are only due to air

pollution. With bad air killing more than a million
people every year – India stands among the worst
affected.

In order to fight Air pollution Countries are

trying to move away from fossil fuel. In the past few

in all walks of life including the automobile industry.

Numerous countries have set ambitious targets for
electric vehicles more aggressively than before.

India is also not left behind in the race. India

too is staring to a battery powered automobile
revolution. Government and the auto makers are
aggressively pushing for green mobility. At The
26th Conference of parties of the UN Framework

Convention on Climate Change (UNFCCC), or CoP
26 held in Glasgow, Scotland. India pledged to
achieve the target of net zero emissions by the year

2070, achieving 500 giga watt non-fossil energy
capacity by 2030, fulfilling 50 per cent of its energy

requirements from renewable energy sources by
2030. Green energy has been floated as one of the
top solutions. EVs are being pitched as cleaner
greener & sustainable but are they?
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Installed Generation Capacity (Fossil Fuel Wise) As On 31.03.2022

Source - Ministry of Power, GOI official website

In India’s Perspective
vehicles, Green Vehicles?

are

electric

How green the EVs are depends on the power

grid they are dependent on. For instance if you drive
an EV in countries like Albania, Iceland, and Paraguay

where 100% electricity is obtained from renewable
sources then you are contributing very much lower

levels of CO2/Green House gases but if you are
driving the same EV in a country like India or China

where Electricity generation is mostly dependent of
coal & other fossil fuel then the picture is not same.
A study found that after 150000 kms of running, a

of running the CO2 emission from EV gradually

comes down. Hence it is observed that only after
fourth year the EV starts to move on to General
Vehicle (GV), for larger battery it might take more

than 6 to 7 years to become eco-friendly. But in
reality the expected life of cars are not more than 8

years. EVs across their life cycle do emit less CO2 then

diesel or Petrol vehicle but without clean electricity

to power them the net zero carbon emission by EVs
is impossible.

Installed Generation Capacity of Fuel
(% Share in Total)

petrol powered car will produces only 24% more

CO2 then a similar sized EV run on electricity sourced
from Natural Gas. In India, the electricity sector is
dominated by fossil fuels, in particular coal. The above
table will give an insight of category wise installed
capacity as on 31.03.22 in India

A study on the Reality of Electric Vehicle in

Indian Scenario (Kar et al. 2021) found that in the

present scenario with 57% of electricity generation

dependent on Fossil fuel, during the first year CO2
emission for EV with average annual running of
15000 kms is much higher than a similar segment

diesel vehicle because of the high CO2 emission at

the time of battery production. But after three years
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Source - Ministry of Power, GOI official website

Disposal/Recycling of Lithium-ion battery (LiB)
in India:
At the end of the battery lifespan, what

remains is battery waste, comprising enormous

amounts of harmful chemicals such as cobalt,
electrolytes, lithium, manganese oxide and nickel.

Retired batteries are piled up and discarded in
landfills without being adequately treated. Lithium

(which spontaneously reacts with moisture, causing

explosions), nickel, and cobalt are all hazardous
elements included in Lithium-ion batteries. India
is woefully underprepared for the sheer volume of

EV battery waste expected in the coming decade.

Further, as present we do not have adequate

Other Disadvantages

with stringent Laws to stop such illegal dumping

effective measures that also needs to be addressed

legislations that can prevent illegal dumping of
spent lithium batteries. Government must come up

Child Labour & Lithium-ion battery (LiB) use in
EVs.
Lithium-ion batteries are made up of rare

There are other infrastructural & cost

by government and EV manufacturers in order to
gain more market share in India.

Despite the disadvantages discussed above,

metals like lithium and cobalt. The cobalt in the

EVs are undoubtedly more environment friendly

one country, the Democratic Republic of the Congo

should rethink, and instead of replacing an existing

battery keeps it stable and allows it to operate safely.

70 per cent of the total supply of Cobalt comes from
(DRC). Artisanal and small scale mining in Congo

employ about 40,000 children, some as young as

six years old, according to the Wilson Centre, a US
non-partisan policy forum. Those children work in

inhumane conditions in a furnace-like environment.
Siddharth Kara, global professor at the British
Academy, estimates 2,000 illegal miners die in
the DRC every year. Many suffer permanent lung
damage, skin infections and other life-changing

injuries. Human rights organizations across the

globe are firmly standing against such gross human
right violation. EVs running on such LiB is not a

climate solution. Without eradicating such human
rights violations, EV cannot be claimed to be clean.

then Diesel or Petrol vehicles. If we are really serious

about our net zero Carbon emission mission, we

car with a less polluting car we should be demanding
cleaner

greener,

integrated

public

transport

system that are sourced by renewable energy. We

should pledge to replace fossil fuel by 100 per cent
renewable source of energy. We can also look for

some of the other solutions that are cleaner greener
and are already available such as replacing public

transport with personal vehicles. If possible, we

should rely more on cycling and walking. Carpooling
with friends instead of driving alone can also be

another solution. Moreover if possible, unnecessary
car journeys should be avoided. Further, we should

make a habbit to drive efficiently for optimum fuel
efficiency.
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A SUSTAINABLE WARDROBE
Nayana Borah

Sr. Manager (Mechanical)
BCPL, Dibruagarh

“Call it eco-fashion if you like, I think it’s just common sense.”

											
The alarming climatic change today is all

headlines like “A mountain of discarded clothing,

obvious.Truth is that the fast fashion does come at

from pollution created by fast fashion” and

human –caused. One such cause is the fast fashion

industry whose detrimental effects are not so

an environmental cost. Significant roles are to be

played by government and tech- savvy companies,
still we cannot just sit and do the blame game. We

as a human being have some responsibilities and
obligations towards our planet-“only one EARTH”.

We owe to our offspring some land, some water and
some air to breathe. Narrowing down I would just

like to pinpoint some of our habits as consumers of
fast fashion.

Coming to the facts, the so called fast fashion

is leading to overflowing landfills, creating waste
our planet cannot afford. According to BBC report

“Globally the fashion industry is responsible

for 10% of all greenhouse gas emissions, with
textile production alone is estimated to release
1.2 billion tonnes of greenhouse gases into the
atmosphere every year. Vast amount of water are
also needed to produce the clothes we wear and
the fashion industry is responsible for 20% of
global waste water. Also, only 12% of the material
used for clothing ends up being recycled.” News
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– Livia Firth

cuts a strange sight in Chile’s Atacama, the driest
desert in the world, which is increasingly suffering

“brand’s chic clothing exploits the environment”
are popping up on our screens.

Keeping in view the facts, to counter the

appealing nature of fast fashion we simply need to
change or inculcate some mindful habits rather than

being careless in our consumption. Mindfulness
even in little amount pays off well.

With mindfulness comes the trending term

‘Circular Economy or Circular Fashion” It involvesReuse Resell Repair Rent Redesign and Recycle.

Even if the product can no longer be reused/recy-

cled either as whole or parts, it can be disposed of
without harming the environment. So after googling and reading about

the term circular fashion
some practices caught
my attention.

To begin with, as

a consumer we should
try to build a sustainable

wardrobe. In order to

build that sustainable wardrobe, we steadilyshould
adopt some considerate and analytical way of consumption as follows1.

Recycle - Everyone is aware of this

concept. With all the environmental awareness this

word exist in all safe practices for a better future.

Same applies to our wardrobe. I read somewhere

that “A great way to do this is to have a one-in, oneout policy”. Hoarding will only lead to cluttered

wardrobes and cluttered minds too. For de cluttering,
there is a simple rule to follow- “check if you have

worn that piece for a year, if not consider it if it

has any sentimental value, if still your answer
is no discard the piece.” But no, not to dump in
wasteland but reuse repurpose or recycle.

2. Repair - To minimise the decluttering job

we need to inquire some skills. One such is repairing,

a skill which will not only save bucks but will repay
with a smile on our face. It’s never too late to learn.So,
let’s learn to repair or find our own ways (like those
beautiful DIYs). Recently I saw in gram about how an

influencer renewed her beautiful damaged bag with
some souvenirs from her travel. The renewed bag

was equally beautiful and the idea worth an ovation.

(like neutral colours) and garments with more
longevity (like linen and cottons). Rather than one

occasion stand we need to buy consciously for the
long run. Let’s be little investigative while making

our choices. This indeed is new as we generally

incline towards trends or sales. For this we need
to educate ourselves regarding fabrics and brands.

Brands that indulge in eco-friendly products and
packaging, one that has started rental fashion, one

that beliefs in resell of items etc. Must be on our

priority list of purchase. So even if we need to spend
a few more bucks, let’s go for organic versatile

clothes that we will love to wear. In this regard, we
can follow #30Wears campaign rule “First let’s put
everything in our cart for 24 hours and then think
will I use it 30 times, if no just think again”

5. Preservation - Suitable storage is very

beneficial for those baby clothes of the first born and
for special vintage clothing. Speaking of it we cannot
just forget those timeless beauties-the saree of our

mother and grandmother. On special occasions,
either we can wear those gems or renew them into
pieces we would love to wear.

Last but not the least, I would like to mention

If this seems beyond, do not worry, just find a tailor.

two more terms which will bring a much substantial

skills or venture into tailor shops.

oneself on sustainable wardrobe and opt for slow

It is said that if you have found a good tailor it’s like
finding some treasure for lifetime. So brush your

3. Maintenance - Taking good care of

own belongings contributes to this greater cause.

change are rental fashion and second-hand buy.
There are some of the sites where one can educate
fashion.

Keeping in mind all these we can conclude

Reading those instructions on tags and following

that it’s always quality over quantity. These are small

gradually reduce our needs and replacements.

change in our thoughts and our beliefs for a better

them to ensure that the clothes stay at their best for
longer time is indeed a good habit. Proper care will

4. Right buy - It’s the most important and

essential perception i.e. making versatile choices

day to day practices which need to be addressed,
which need some change–change in our attitude,

world. Hence, let’s change that “take make waste” to
“take make remake” for our one and only EARTH.
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SUSTAINABLE PROJECTS USING
GREEN ENERGY IN INDIA
Dr. Pranjal Kumar Phukan

Chief Manager (C&P)
BCPL, Dibrugarh

According to the Environmental Protection

Agency (EPA), green energy provides the highest

technology, such as improving Photo Voltic (PV)

hydroelectric, and certain eligible biomass sources.

particularly large rotor diameters and higher hub

environmental benefit and includes power produced
by solar, wind, geothermal, biogas, low-impact

Although renewable energy encompasses the same

sources as green energy, this energy more broadly
includes technologies and products which can have
a considerable impact on both the local and global

environment. Renewable Energy Sources (RES) are
a key pillar for achieving sustainable development,

which is the main reason why energy projects are
being carried out not only in developed countries but
also in many emerging countries. Since the technical

and financial risk remains a major barrier to finance

module efficiency in solar, lowering the balance of
plant costs and improving wind turbine technology,

heights, have resulted in a significant reduction in
the cost of green energy.

While the cost of wind energy has decreased

by 30-40%, the cost of Concentrating Solar Power

(CSP) has decreased by 47 percent. The greatest
significant reduction in recent years has been in the

cost of solar photovoltaic (SPV) electricity, which has
been reduced by 82%.

According to the International Renewable

renewable energy projects, several mechanisms are

Energy Agency (IRENA), new renewable power

growing energy resource, with wind and solar being

World Economic Forum (WEM) Energy

available to reduce risks on investment into clean

energy projects. Renewables are the world's fastest-

production projects are currently less expensive
than maintaining many existing coal facilities.

the most prominent sources, while hydro, biomass

Transition Index (ETI) which covers 115 countries,

making on the environmental, social, and human

three dimensions - economic development and

and geothermal are gaining ground. Sustainability

encourages businesses to focus their decisionimpacts in the long-term, rather than on short-term
gains, and is becoming a top priority.
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Massive global investments in renewables

India was placed 87th. The ETI assesses the

performance of each country's energy system across
growth, environmental sustainability, and energy

security and access indicators and their readiness
to transition to secure, sustainable, affordable, and
inclusive energy systems.

At the recently concluded (Conference of the

a liberal environment to attract foreign investments

overall energy requirements from renewable energy

renewable energy sector can create a large number

Parties) COP 26, India pledged to increase its non-

fossil energy capacity to 500 GW and meet 50% of its
by 2030. India would reduce its emission intensity

by close to 45% and reduce one billion tonnes of
carbon emission by 2030.
The

primary

objective

for

deploying

renewable energy in India is to advance economic

development, improve energy security, improve

access to energy and mitigate climate change.

to ramp up the country in the renewable energy
market at a rapid rate. It is anticipated that the

of domestic jobs over the following years. This

paper aims to present significant achievements,
prospects, projections, generation of electricity as
well as challenges and investment and employment
opportunities due to the development of renewable
energy in India.

With 1.368 billion citizens, India is ranked

Sustainable development is possible by use of

second, of the most populous countries as of January

for citizens. Strong government support and the

became the second most significant source of domestic

sustainable energy and by ensuring access to
affordable, reliable, sustainable, and modern energy

increasingly opportune economic situation have
pushed India to be one of the top leaders in the
world’s most attractive renewable energy markets.

The government has designed policies, programs and

2019. The yearly growth rate is 1.18% and represents

almost 17.74% of the world’s population. Renewables

power production, overtaking gas and then oil, by

2020. The demand for renewables in India will have
a tremendous growth of 256 MTOE in 2040 from 17
MTOE in 2016, with an annual increase of 12%.

Projected primary energy consumption of India (including renewable energy) from 2016 to 2040

From: Kumar. J, C.R., Majid, M.A. Renewable energy for sustainable development in India: current status,
future prospects, challenges, employment and investment opportunities. Energ Sustain Soc 10, 2 (2020)
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According to the International Renewable

Energy Agency (IRENA), a quarter of India’s ener-

gy demand can be met with renewable energy. The
country could potentially increase its share of renewable power generation to over one-third by 2030.

The estimated potential of wind power in the

country during 1995 was found to be 20,000 MW
(20 GW), solar energy was 5 × 1015 kWh/pa, bio-

energy was 17,000 MW, bagasse cogeneration was
8000 MW, and small hydropower was 10,000 MW.

For 2006, the renewable potential was estimated as
85,000 MW with wind 4500 MW, solar 35 MW, bio-

mass/bioenergy 25,000 MW, and small hydropower

of 15,000 MW. According to the annual report of the
Ministry of New and Renewable Energy (MNRE) for

2017–2018, the estimated potential of wind power
was 302.251 GW (at 100-m mast height), of small

hydropower 19.749 GW, biomass power 17.536 GW,

bagasse cogeneration 5 GW, waste to energy (WTE)
2.554 GW, and solar 748.990 GW. India is a tropical

country and receives significant radiation, and hence
the solar potential is very high.

Solar Energy

Under the National Solar Mission, the MNRE

has updated the objective of grid-connected solar
power projects from 20 GW by the year 2021–2022

to 100 GW by the year 2021–2022. In 2008–2009,
it reached just 6 MW. The “Made in India” initiative

to promote domestic manufacturing supported this
great height in solar installation capacity. Currently,

India has the fifth highest solar installed capacity

worldwide. By the 31st of December 2018, solar energy had achieved 25,212.26 MW against the target

of 2022, and a further 22.8 GW of capacity has been
tendered out or is under current implementation.
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Wind Energy
As of the 31st of December 2018, the total in-

stalled capacity of India amounted to 35,138.15 MW
compared to a target of 60 GW by 2022. India is currently in fourth position in the world for installed ca-

pacity of wind power. The development of the wind
industry has risen in a robust ecosystem ensuring
project execution abilities and a manufacturing base.

State-of-the-art technologies are now available for
the production of wind turbines. All the major global

players in wind power have their presence in India.
More than 12 different companies manufacture more
than 24 various models of wind turbines in India. In-

dia exports wind turbines and components to the
USA, Europe, Australia, Brazil, and other Asian coun-

tries. Around 70–80% of the domestic production
has been accomplished with strong domestic manufacturing companies.

India’s energy storage mission will provide

an opportunity for globally competitive battery manufacturing. By increasing the battery manufacturing

expertise and scaling up its national production capacity, the country can make a substantial economic

contribution in this crucial sector. The mission aims
to identify the cumulative battery requirements, total
market size, imports and domestic manufacturing.

Table 20 presents the economic opportunity from
battery manufacturing given by the National Institution for Transforming India, also called NITI Aayog,
which provides relevant technical advice to central

and state governments while designing strategic and
long-term policies and programs for the Indian government.

Modernization has generated an opportunity

for a stable change in the use of bioenergy in India.

MNRE amended the current policy for biomass in

eration, finance, cost and availability and transac-

dues, wood produced through energy plantations,

support, technology maturity, and forecast growth

May 2018. The policy presents CFA for projects using
biomass such as agriculture-based industrial resi-

bagasse, crop residues, wood waste generated from
industrial operations and weeds. Under the policy,
CFA will be provided to the projects at the rate of

INR 2.5 million (USD 35,477.7) per MW for bagasse
cogeneration and INR 5 million (USD 70,955.5) per
MW for non-bagasse cogeneration.

Conclusion :

RECAI (Renewable Energy Country Attrac-

tiveness Index) report of 40 countries and the report
is based on the attractiveness of renewable energy
investment and deployment opportunities. RECAI is

based on macro vitals such as economic stability, investment climate, energy imperatives such as secu-

rity and supply, clean energy gap, and affordability.
It also includes policy enablement such as political

stability and support for renewables. Its emphasis
lies on project delivery parameters such as energy

market access, infrastructure, and distributed gen-

tion liquidity. Technology potentials such as natural
resources, power take-off attractiveness, potential

are taken into consideration for ranking. India has
moved to the fourth position of the RECAI-2018.

The country is eyeing pole position for trans-

formation in renewable energy by reaching 175 GW
by 2020. To achieve this target, it is quickly ramp-

ing up investments in this sector. The country added
more renewable capacity than conventional capacity

in 2018 when compared to 2017. India hosted the
ISA first official summit on the 11.03.2018 for 121
countries. This will provide a standard platform to
work toward the ambitious targets for renewable energy. The summit will emphasize India’s dedication
to meet global engagements in a time-bound method.

The country is also constructing many sizeable solar
power parks comparable to, but larger than, those in

China. Half of the earth’s ten biggest solar parks are
under development in India.
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×æÙßæçÏ·¤æÚ ¥õÚ ÂØæüßÚ‡æ
»èÌæ ØæÎß
ÂˆÙè ¥æàæéÌæðá çâ¢ãU ØæÎß
×éØ ÂýÕ¢Ï·¤ (ÚUâæØÙ)
Õè. âè. Âè. °Ü., çÇUÕýê»Éý¸
¥æÁ ·ð¤ â×Ø ×ð´ ×æÙßæçÏ·¤æÚ °·¤ °ðâè
âéçßÏæ ãñ çÁâ·ð¤ çÕÙæ ã×æÚæ ÁèßÙ ·¤æÈ¤è
ÖØæßã ¥õÚ ÎØÙèØ ãô ÁæØð»æ €Øô¢ç·¤ çÕÙæ
×æÙßæçÏ·¤æÚô¢ ·ð¤ ã× ÂÚ Ì×æ× ÌÚã ·ð¤ ¥ˆØæ¿æÚ
ç·¤Øð Áæ â·¤Ìð ãñ´ ¥õÚ çÕÙæ ç·¤âè ÖØ ·ð¤ ã×æÚæ
àæôá‡æ ç·¤Øæ Áæ â·¤Ìæ ãñÐ ØçÎ ×æÙß ¥çÏ·¤æÚ Ù
ãô Ìô ã×æÚæ ÁèßÙ Âàæé¥ô¢ ·ð¤ â×æÙ ãô ÁæØð»æ
Áñâæ ç·¤ ·¤§ü ÌæÙæàææãUè ¥õÚ Ïæí×·¤ M¤Â âð
â¢¿æçÜÌ ãôÙð ßæÜð Îðàæô¢ ×ð´ Îð¹Ùð ·¤ô ç×ÜÌæ
ãñÐ ÂÚ‹Ìé Üô·¤ Ìæç‹˜æ·¤ Îðàæô¢ ×ð´ ×æÙßæçÏ·¤æÚô¢
·¤ô ·¤æÈ¤è ×ãˆß çÎØæ »Øæ ãñÐ ×æÙßæçÏ·¤æÚ ·¤æ
ÌæˆÂØü ×æÙß ¥çÏ·¤æÚô¢ âð ãñÐ Øð °ðâð ¥çÏ·¤æÚ ãñ´
Áô ÂýˆØð·¤ ×ÙécØ ·¤ô Á‹×ÌÑ ç×Üð ãñ´Ð Øð ×ÙécØ ·¤è
Âý·ë¤çÌ ×ð´ ãè ÙèçãÌ ãñ ¥õÚ ç·¤âè ÚèçÌ-çÚßæÁ,
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ÂÚ¢UÂÚUæ, M¤çÉ¸, ·¤æÙêÙ, Úæ’Ø, àææâ·¤ Øæ ç·¤âè
¥‹Ø â¢SÍæ ·¤è ÎðÙ Ùãè ãñÐ ÂýˆØð·¤ Îðàæ ç·¤âè
ÃØç€Ì ·¤è ÁæçÌ, ß‡æü, Ú¢», ¨Ü», â¢S·ëë¤çÌ ¥õÚ
¥æíÍ·¤ Øæ âæ×æçÁ·¤ çSÍçÌ ·¤ô ÙÁÚ¢ÎæÁ ·¤Ú·ð¤
§Ù ¥çÏ·¤æÚô¢ ·¤ô ÂýÎæÙ ·¤ÚÌæ ãñÐ ×æÙßæçÏ·¤æÚ
·¤æ SÍæÙ ÂãÜð ãñ ¥õÚ Úæ’Ø Øæ ·¤æÙêÙ Áñâè ¿èÁð´
ÕæÎ ×ð´ ãñ´Ð Øã ÕæÌ ¥Ü» ãñ ç·¤ â×Ø ·ð¤ âæÍ âæÍ
Úæ’Ø Øæ ·¤æÙêÙ Áñâè â¢SÍæ°¡ §‹ã¢ð ÂýßíÌÌ ·¤ÚÙð
ßæÜð ×æŠØ×ô¢ ·ð¤ M¤Â ×ð´ ©ÖÚè ãñ´Ð §Ù â¢SÍæÙô¢ ·¤æ
©UËÜ¢ƒæÙ ×æÙßæçÏ·¤æÚô¢ ·ð¤ ©¢ËÜƒæÙ ·¤ô Úô·¤Ùæ Öè
ãñ Ìæç·¤ ÂýˆØð·¤ ×ÙécØ Üô·¤Ìæ¢ç˜æ·¤ ¥çÏ·¤æÚô¢ ·¤æ
ÂýØô» ·¤Ú â·ð¤, »çÚ×æ×Ø ÁèßÙ Áè â·ð¤ ¥õÚ
°·¤ â“ææ ¥õÚ çÙcÆæßæÙ Ùæ»çÚ·¤ ÕÙ â·ð¤Ð

×ÙécØ ·ð¤ çÜ° ×æÙßæçÏ·¤æÚ â¢Úÿæ‡æ ·¤ô§ü
Ù§ü ¥ßÏæÚ‡ææ Ùãè ãñ ÕçË·¤ §â·¤è ÁÇ¸ð ¥ÌèÌ
»ãÚæ§Øô¢ ×ð´ çÀÂè ãñ´Ð ÖæÚÌèØ °ß¢ Âæà¿æˆØ
ÎôÙô¢ ÂÚÂÚæ¥ô¢ ×ð´ ×æÙßæçÏ·¤æÚô¢ ·¤ô ×ãˆßÂê‡æü
SÍæÙ çÎØæ »Øæ ãñÐ ¥æÁ ÁÕç·¤ âÂê‡æü ×æÙß
ÁæçÌ àæôá‡æ, ÖýcÅæ¿æÚ, ©ˆÂèÇ¸Ù °ß¢ ¥æÌ¢·¤ßæÎ
Áñâð Îéc·ëë¤ˆØô¢ âð ÂýÖæçßÌ ãñ, °ðâð ¥ÚæÁ·¤ÌæÂê‡æü
ßæÌæßÚ‡æ ×ð´ çßàß ·ð¤ â×ÿæ °·¤ ×ãˆßÂê‡æü ¿éÙõÌè
ÕÙ ÁæÌè ãñ ç·¤ ×æÙßæçÏ·¤æÚô¢ ·¤ô âéÚçÿæÌ ·ñ¤âð
Ú¹æ ÁæØð? ÖæÚÌèØ â¢çßÏæÙ çÙ×æüÌæ¥ô¢ mæÚæ
©gðçàæ·¤æ ×ð´ °·¤ °ðâð´ â×æÁ ·¤è ÂçÚ·¤ËÂÙæ ·¤è
»§ü Íè Áô âæ×æçÁ·¤, ¥æíÍ·¤ ¥õÚ ÚæÁÙèçÌ·¤
‹ØæØ ÂýçÌcÆæ ¥õÚ ¥ßâÚ ·¤è â×æÙÌæ ÂÚ
¥æÏæçÚÌ ãôÐ °·¤ çßàæðá ÙÁçÚØð âð Îð¹æ ÁæØð
Ìô Âçà¿×è ÚæcÅþ-Úæ’Øô¢ ·ð¤ çß·¤æâ ·ð¤ ÕæÎ ãè
âÕ ¥ßÏæÚ‡ææ ¥æ§ü ¥õÚ ÃØæÂ·¤ Âñ×æÙð ÂÚ
âÖè Á»ã ×æÙßæçÏ·¤æÚô¢ ·¤è ×æ¢» ÕÉ¸Ùð Ü»èÐ
§¢‚Üñ‡Ç ·ð¤ vwvz ·ð¤ Ò×ñ‚Ùæ·¤æÅæüÓ, ¥×ðçÚ·¤æ ·ð¤
ÒçÕÜ ¥æòÈ¤ Úæ§Å÷UâÓ ¥õÚ Èý¤æ¢â ·¤è Ò×æÙßæçÏ·¤æÚ
ƒæôá‡ææ Â˜æÓ ×ð´ §â â¢·¤ËÂÙæ ·ð¤ ÕèÁ »éÍð´ ÍðÐ °ðâæ
Ùãè¢ ãñ ç·¤ ×æÙßæçÏ·¤æÚ ·¤æ ÖæÚÌèØ ÂéÚæ â×æÁ
×ð´ ·¤ô§ü ×ÌÜÕ Ùãè Íæ ç·¤‹Ìé §â·¤è çßçÏßÌ
àæéL¤¥æÌ ¥€ÅêÕÚ v~~x ×ð´ ÚæcÅþèØ ×æÙßçÏ·¤æÚ
¥æØô» ·¤è SÍæÂÙæ ·ð¤ âæÍ ãé§üÐ ×æÙßçÏ·¤æÚ §â
âæßüÖõç×·¤ Ì‰Ø ·¤è ×æÙß Âý·ë¤çÌ ·¤è ÙæØæÕ
·ëë¤çÌ ãñ, ·¤ô â¿ ·¤ãÌð ãé° ÂýˆØð·¤ ÃØç€Ì ·¤ô
»çÚ×æÂê‡æü â×æÙÁÙ·¤ ÁèßÙ ÁèÙð ·¤æ Âê‡æü
¥çÏ·¤æÚ ãñÐ ÂÚ¢Ìé Ìèßý ¥æíÍ·¤ çß·¤æâ ·¤è ¿æãÌ
×ð´ ¥æÁ ·¤æ ×æÙß ¥ÂÙð ¥æÎàæôZ âð çÎ‚Öýç×Ì ãô
»Øæ ãñÐ §âè ·¤ô ÂÚç‡æçÌ ãñ ç·¤ ×æÙßçÏ·¤æÚô¢ ·ð¤

©ËÜ¢ƒæÙ ·¤è çSÍçÌ çßàß ×¢ð âßü˜æ ÖØæßã ãôÌè
Áæ Úãè ãñÐ ×æÙß çÁâ Âý·¤æÚ âð ÖõçÌ·¤ âÂÎæ
ÂÚ ¥ÂÙæ Á‹× çâh ¥çÏ·¤æÚ ×æÙ·¤Ú Âý·ë¤çÌ ·¤æ
çßÙæàæ ·¤ÚÌæ Áæ Úãæ ãñ, €Øæ Øã ×æÙßæçÏ·¤æÚô¢
·¤æ ©ËÜ¢ƒæÙ Ùãè ãñ?
ÂØæüßÚ‡æ ·ð¤ çßáØ ×ð´ Öè ×æÙßæçÏ·¤æÚô¢
·ð¤ çßáØ ·¤è ÌÚã ãè ¥‹ÌÚæücÅþèØ Á»Ì ·¤è ç¿‹Ìæ
çmÌèØ çßàß Øéh ·ð¤ ÕæÎ Îð¹Ùð ·¤ô ç×ÜÌè ãñÐ
§â ×ãæØéh Ùð §â ÕæÌ ·¤ô Úð¹æ¢ç·¤Ì ç·¤Øæ
ç·¤ ¥æÏéçÙ·¤ ãæçÍØæÚ ÂØæüß‡æ ·ð¤ çÜ° ç·¤ÌÙð
¹ÌÚÙæ·¤ âæçÕÌ ãô â·¤Ìð ãñÐ çãÚôçàæ×æ ¥õÚ
Ùæ»æâæ·¤è ·ð¤ ¥ÙéÖß âð Øã ÕæÌ âæ×Ùð ¥æ ¿é·¤è
Íè ç·¤ °·¤ ÕæÚ °Å×è ãçÍØæÚ ·¤æ ÂýØô» ·¤ÚÙð
ÂÚ Öè ßáôZ Ì·¤ ßæÌæßÚ‡æ ÂýÎêçáÌ ÚãÌæ ãñ ¥õÚ
ÚðçÇØôÏ×èü ÏêÜ ·¤ô ÕæÎÜ ×ð´ ÎêÚ ÎêÚ Ì·¤ Èñ¤ÜæÌð
ãñ¢Ð ÂÚ×æ‡æçß·¤ ÂÚèÿæ‡æô¢ âð ãôÙð ßæÜð ÂýÎêá‡æ ·¤æ
¥âÚ ÁæÂæçÙØô¢ ÂÚ ÂÇ¸æÐ ÂÚ×æ‡æé ßñ™ææçÙ·¤ô¢ ·¤è
Øã ¿ðÌæßÙè Íè ç·¤ ÚðçÇØô çßç·¤Ú‡æ ·ð¤ ·é¤ÂýÖæß
âð çâÈü¤ âèÏð ÂýÖæçßÌ Üô» ãè Úô»»ýSÌ Ùãè¢ ãôÌð
ÕçË·¤ ¥æÙð ßæÜè ÂèçÉ¸Øô¢ ·ð¤ çÜ° ·ñ´¤âÚ ·¤æ ¹ÌÚæ
·¤§ü »éÙæ ÕÉ¸ ÁæÌæ ãñÐ ßñ™ææçÙ·¤ô¢ Ùð çÁ×ðÎæÚ
Ùæ»çÚ·¤ô¢ ·¤ô ¿ðÌæßÙè Îð çÎØæ Íæ ç·¤ çâÈü¤ Øéh
·¤æÜ ×ð´ ãè Ùãè¢ ÕçË·¤ àææç‹Ì ·ð¤ â×Ø Öè ÂØæüßÚ‡æ
Áôç¹× ×ð´ ÂÇ¸ â·¤Ìæ ãñÐ ßñçàß·¤ ÌæÂ×æÙ ÕÉ¸Ùð
âð Ù ·ð¤ßÜ ‚ÜðàæèØÚ çÂƒæÜ Úãð ãñ´ ÕçË·¤ ©â·ð¤
·¤æÚ‡æ â×é¼ýè ÁÜ SÌÚ Öè ÕÉ¸ Úãæ ãñÐ ÂãæÇ¸ô¢ ·¤è
ÕÈü¤ çÂƒæÜÙð ·ð¤ ·¤æÚ‡æ ÖçßcØ ×ð´ ÙçÎØô¢ ×ð´ ÁÜ
·¤è ¥æÂêíÌ ƒæÅð»è çÁâ·¤æ ÂýÖæß ã×æÚð ÁèßÙ
ÂÚ ãè ÂÇ¸ð»æÐ €Øôç·¤ ÙçÎØô¢ âð ÂýæŒÌ ãôÙð ßæÜæ
ÁÜ Áô ·ëë¤çá ·ð¤ çÜ° ÂýØô» ×ð´ ×æÂæ ÁæÌæ ãñ ßã
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âèç×Ì ×æ˜ææ ×ð´ ãè ©ÂÜŽÏ ãô ÂæØð»æÐ ÂØæüßÚ‡æ
ßñ™ææçÙ·¤ô¢ ·ð¤ ¥Ùé×æÙ ÕÉ¸Ìð ÌæÂ×æÙ ·¤æ ÂýÖæß
ã×æÚè ·ëë¤çá ÂÚ Öè ÂÇ¸ð»æ ÌÍæ ÂýæßÏæÙ ©ˆÂæÎÙ
×ð´ ·¤Öè ¥æÙð ·¤è âÖæßÙæ âð §‹·¤æÚ Ùãè ç·¤Øæ
Áæ â·¤ÌæÐ

ÂæÙè ¥õÚ Sß‘ÀÌæ ·ð¤ ¥çÏ·¤æÚè âçãÌ ×æÙß
¥çÏ·¤æÚô¢ ·¤è °·¤ çßSÌëÌ oë¢¹Üæ ·ð¤ Âê‡æü ¥æÙ‹Î
·¤æ ¥çÖ‹Ù ¥¢» ãñÐ °·¤ SßS‰Ø ßæÌæßÚ‡æ ·ð¤ çÕÙæ
ã× ¥ÂÙè ¥æ·¤æ¢ÿææ¥ô ·¤ô ÂêÚæ ·¤ÚÙð ×ð´ ¥â×Íü
ãñ´ Øãæ¡ Ì·¤ ç·¤ ×æÙß »çÚ×æ ·ð¤ ‹ØêÙÌ× ×æÙ·¤ô¢
×ÙécØ ¥ÂÙè ¥æßàØ·¤Ìæ¥ô¢ ·¤è ÂêíÌ ·ð¤ ·ð¤ ¥ÙéM¤Â SÌÚ ÂÚ Öè Ùãè¢ Úã â·¤ÌðÐ
çÜ° âÎñß çãÌ·¤æÚè ÂØæüßÚ‡æ ·¤æ àæôá‡æ ·¤ÚÌæ
ÂØæüßÚ‡æèØ ‹ØæØ ·ð¤ ÂýôˆâæãÙ ×ð´ ÖæÚÌèØ
Úãæ ãñÐ çÂÀÜð ·¤§ü Îàæ·¤ô¢ âð Ìèßý ¥õlô»è·¤Ú‡æ ¥ÎæÜÌô¢ ·¤è Öêç×·¤æ Ñ ÂØæüßÚ‡æ ¥ßÙØÙ ·¤è
ÌÍæ ×æÙß ·¤è ©ÂÖô€ÌæßæÎè ÙèçÌØô¢ ·ð¤ ¿ÜÌð ÂçÚçSÍçÌØæ¡ ×æÙß ·ð¤ ÁèÙð ·¤æ ¥çÏ·¤æÚ ÂýæŒÌ
ßæÌæßÚ‡æ ×ð´ ¥Ùð·¤ »ýèÙ ãæ©â »ñâð Âë‰ßè ·ð¤ ·¤ÚÙð ·¤ô â¿ðcÅ ·¤ÚÌè ãñ´Ð §âçÜ° ×æÙß ¥çÏ·¤æÚ
ÌæÂ×æÙ ·¤ô Ìèßý »çÌ âð ÕÉ¸æÌè Áæ Úãè ãñ´, ·¤è âè×æ¥ô¢ ×ð´ ÂØæüßÚ‡æèØ ÂýÕ‹ÏÙ ·¤ô ×ãˆßÂê‡æü
çÁââð Ù ·ð¤ßÜ ×ÙécØ ÂÚðàææÙ ãñ ÕçË·¤ §â·¤æ SÍæÙ çÎØæ »Øæ ãñÐ ×æÙß çß·¤æâ ·¤æ §çÌãæâ
âÂê‡æü Áñß çßçßÏÌæ ÌÍæ çß·¤æàæ ÂýçÌM¤Âô¢ ÂÚ Âý·ë¤çÌ ·ð¤ çÙØ‹˜æ‡æ ¥õÚ ÎôãÙ ÌÍæ ×æÙßÁæçÌ
ÂÇ¸æ ãñÐ ÁèßÙ ·ð¤ ¥çÏ·¤æÚ ·¤ô Sß‘À ÁÜ, ßæØé ·ð¤ Âý»çÌ ·¤æ ÂØæüØ ãñ Ìô ¥çßßð·¤Âê‡æü ÎôãÙ
¥õÚ Öêç× ·ð¤ ×êÜ ¥çÏ·¤æÚ ·ð¤ çÕÙæ ×ãâêâ Ùãè çßÙæàæ ·¤æ ·¤æÚ‡æ ÕÙ Úãæ ãñÐ §âçÜ° ÖæÚÌèØ
ç·¤Øæ Áæ â·¤ÌæÐ âæßüÖõ× ×æÙßæçÏ·¤æÚô¢ ·ð¤ ‹ØæØÂæçÜ·¤æ Öè §â ¥ßÏæÚ‡ææ âð ¥ÀêÌè Ù Úã
©ÂØô» ·¤ô âéÎëÉ¸ ·¤ÚÙð ·¤ð çÜ° °·¤ Âý·¤æàæ ÙèçÌ â·¤è ©âÙð Sß‘À ¥õÚ ÂýÎêá‡æ ÚçãÌ ÂØæüßÚ‡æ
·¤è ¥æßàØ·¤Ìæ ãñÐ ×æÙß »çÌçßçÏØ¢æ ç·¤âè Ù ·¤ô ¥Ùé‘ÀðÎ wv ·ð¤ ¥‹Ì»üÌ ×õçÜ·¤ ¥çÏ·¤æÚô¢
ç·¤âè Âý·¤æÚ âð ÂØæüßÚ‡æ ·¤ô ÂýçÌ·ê¤Ü M¤Â âð ·¤è âê¿è âð â¢Õh ·¤Ú çÎØæÐ v~|® ·ð¤ Îàæ·¤ âð
ÂýÖæçßÌ ·¤ÚÌè Úãè ãñ´Ð »æçÇ¸Øæ¡ ¥ÂÙð çÙ·¤æâ ‹ØæØæÜØô¢ ·ð¤ ÎëçcÅ·¤ô‡æ ×ð´ ÂØæüßÚ‡æ â¢Úÿæ‡æ ·¤æ
Âæ§Â âð Ùæ§ÅþôÁÙ, âËÈ¤ÚÇæ§ü ¥æ€âæ§Ç, ·¤æÕüÙ çÕ¢Îé ×éØÌÑ ©ÖÚ ·¤Ú âæ×Ùð ¥æØæ ãñÐ ¥Ùé‘ÀðÎ
Çæ§ü ¥æ·¤âæ§Ç, ·¤æÕüÙ ×ôÙô¥æò€âæ§Ç ¥õÚ vy, v~ ¥õÚ wv ×ð´ ÂýÎžæ ×êÜ ¥çÏ·¤æÚô¢ ·¤æ
ãæ§ÇþôÁÙ ·¤æ ç×Ÿæ‡æ ÖÚæ Ïé¡¥æ ÀôÇ¸Ìð ãñ çÁââð çÙßü¿Ù ÂØæüßÚ‡æ ·ð¤ ¥æÜô·¤ ×ð´ ·¤Ú·ð¤ ‹ØæØæÜØô¢
ßæÌæßÚ‡æ ÎêçáÌ ãôÌæ ãñÐ ¿×Ç¸ð ·ð¤ ·¤æÚ¹æÙô¢ âð Ùð §âð çßSÌæÚ ÂýÎæÙ ç·¤Øæ ãñÐ Øã çÙíßßæÎ M¤Â âð
çÙ·¤ÜÙð ßæÜð »¢Îð ·êÇ¸ð ¥õÚ ÂæÙè ×ð´ ÕãéÌ âð SÍæçÂÌ ãô ¿é·¤æ ãñ ç·¤ ÂØæüßÚ‡æ ·¤æ ×æßæçÏ·¤æÚ
ÚæâæØçÙ·¤ ÂÎæÍü ç×Üð ãôÌð ãñ´ ¥õÚ ©Ùâð Ìèßý â¢çßÏæÙ ·ð¤ ¥Ùé‘ÀðÎ wv ×ð´ ÂçÚÖæçáÌ ÁèßÙ
Îé»ü‹Ï çÙc·¤æçâÌ ãôÌè ãñ Áô ßæÌæßÚ‡æ ·¤ô ÎêçáÌ ·ð¤ ¥çÏ·¤æÚ ·¤æ ¥çÖ‹Ù ¥¢» ãñÐ ¥Ùé‘ÀðÎ wv
·¤ÚÌè ãñÐ ã× çÁâ ÂØæüßÚ‡æ ×ð´ ÚãÌð ãñ´ ©â ÂÚ ·ð¤ ¥çÌçÚ€Ì ÂØæüßÚ‡æ â¢ÚUÿæ‡æ ·ð¤ âÕ‹Ï ×ð´
âÖè ×ÙécØ çÙÖüÚ ãñ´Ð °·¤ âéÚçÿæÌ, SßS‰Ø, Sß‘À â¢çÕÏæÙ ·ð¤ ¥Ùé‘ÀðÎ y® (·¤), zv (·¤), wyx
¥õÚ çÅ·¤æª¤ ÂØæüßÚ‡æ ÁèßÙ, SßæS‰Ø, ÖôÁÙ, (À) ÌÍæ wyx (ÇÕËØê ) ÖæÚÌèØ Î¢Ç çßÏæÙ ·¤è
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ÏæÚæ w{® âð w|w, w||, w|®, w}y, w}{ âð
w~® °ß¢ Î¢Ç Âýç·ý¤Øæ â¢çãÌæ ·¤è ÏæÚæ vxx ÌÍæ
vyy ×ð´ ×ãˆßÂê‡æü ÂýæßÏæÙ ç·¤Øð »Øð ãñ´Ð ÂØæüßÚ‡æ
â¢Úÿæ‡æ ¥õÚ â‹ÌéÜÙ SÍæçÂÌ ·¤ÚÙð ·ð¤ çÜ° ·¤§ü
¥‹Ø ·¤æÙêÙ, ¥çÏçÙØ× °ß¢ çÙØ× çÙí×Ì ç·¤Øð
»Øð ãñÐ çÁÙ×ð´ ÂØæüßÚ‡æ â¢Úÿæ‡æ ¥çÏçÙØ× v~}
{, ßæØé ÂýÎêá‡æ (çÙÚôÏ °ß¢ çÙØ‹˜æ‡æ) ¥çÏçÙØ×
v~|z, ÖæÚÌèØ ßÙ ¥çÏçÙØ× v~w|, ßÙ
â¢Úÿæ‡æ ¥çÏçÙØ× v~}®, Èñ¤€ÅÚè ¥çÏçÙØ×
v~y® ¥æçÎ çßàæðá M¤Â âð ©ËÜð¹ÙèØ ãñ´Ð

ŠßçÙ ÂýÎêá‡æ ÚçãÌ ßæÌæßÚ‡æ ×ð´ ÁèßÙ ÁèÙð ·¤æ
¥çÏ·¤æÚ ãñÐ ‹ØæØæÜØ Ùð ¥ÂÙð çÙ‡æüØ ×ð´ ·¤ãæ
ç·¤ ŠßçÙ ÂýÎêá‡æ âð ×æÙß ·ð¤ SßæS‰Ø ÂÚ »ÖèÚ
ÂýÖæß ÂÇ¸Ìæ ãñÐ §â·ð¤ ·¤æÚ‡æ ×ÙécØ ·¤æ âôÙæ,
âéÙÙæ, ßæÌæüÜæÂ ·¤ÚÙæ ¥õÚ àææÚèçÚ·¤ ÌÍæ
×æÙçâ·¤ SßæS‰Ø ÂýÖæçßÌ ãôÌæ ãñÐ Ò×éÚÜè °â.
ÎðßÚæ ÕÙæ× ÖæÚÌ â¢ƒæÓ ·ð¤ ×æ×Üð ×ð´ ‹ØæØæÜØ Ùð
·¤ãæ ç·¤ Áô ÃØç€Ì Ïê×ýÂæÙ Ùãè¢ ·¤ÚÌæ ãñ ßã Öè
Ïê×ýÂæÙ âð ãôÙð ßæÜð ÂýÎêá‡æ ·ð¤ ÎécÂýÖæß ·ð¤ ·¤æÚ‡æ
·¤§ü çÕ×æçÚØô¢ âð »ýçâÌ ãô ÁæÌæ ãñÐ §â Âý·¤æÚ
â¢çßÏæÙ ·ð¤ ¥Ùé‘ÀðÎ wv ×ð´ ©ÂÕ¢çÏÌ ãñ ßã çÕÙæ ÒçßçÏ ·¤è âÂ·ü¤ Âýç·ý¤Øæ ·ð¤ ¥ÂÙð Âýæ‡æ
ç·¤ Âýæ‡æ °ß¢ Îñçã·¤ SßÌ‹˜æÌæ ·¤æ ¥çÏ·¤æÚ âÖè ·ð¤ ×êÜ ¥çÏ·¤æÚ âð ß¢ç¿Ì ãô ÁæÌæ ãñÐ
¥çÏ·¤æÚô¢ ×ð´ ŸæðcÆ ãñ ¥õÚ ¥Ùé‘ÀðÎ wv §â·ð¤ â¢Ú‡æ
§âè Âý·¤æÚ ¥Ùé‘ÀðÎ wv ×ð´ ÁèßÙ ·ð¤
ÂýÎæÙ ·¤ÚÌæ ãñ´Ð ×æÙß ÁèßÙ ·ð¤ çÜ° ÂØæüßÚ‡æ ¥çÏ·¤æÚ ×ð´ Sß‘À ÂØæüßÚ‡æ ·¤æ ¥çÏ·¤æÚ àææç×Ü
ÂýÎêá‡æ â×æÁ ·ð¤ çÜ° °·¤ çß·¤Å â×SØæ ÕÙÌæ Áæ ãñ ·ð¤ â‹ÎÖü ×ð´ âßôü“æ ‹ØæØæÜØ ·ð¤ ¥õÚ Öè ¥Ùð·¤
Úãæ ãñ çÁâ·ð¤ ·¤æÚ‡æ ÃØç€Ì ·ð¤ ÂýÎêá‡æ×é€Ì ÌÍæ âÚæãÙèØ ‹ØæçØ·¤ çÙ‡æüØ ãñ´, ÁñâðSß‘À ßæÌæßÚ‡æ ×ð´ ÁèÙð ·ð¤ ×õçÜ·¤ ¥çÏ·¤æÚô¢ ·¤æ v. ÿæð˜æèØ ÂýÎêá‡æ ×éç€Ì â¢ƒæáü âç×çÌ vs
ãÙÙ ãô Úãæ ãñÐ §ââð çÙÁæÌ ÂæÙð ·¤æ ÂýØæâ ·¤ÚÌð
©žæÚÂýÎðàæ Úæ’Ø (1990 Sec.)
ãé° ã×æÚð ©“æÌ× ‹ØæØæÜØ ÌÍæ ©“æ ‹ØæØæÜØô¢
×ð´ ¥ÂÙð ¥Ùð·¤ çßçÙpØô¢ âð âÚ·¤æÚ ÌÍæ Úæ’Øô¢ w. °×. âè. ×ðãÌæ vs ·¤×Ü ÙæÍ (206 sec)
·¤ô çÙÎðüàæ çÎ° ãñ´ çÁââð ç·¤ ×æÙßæçÏ·¤æÚô¢ ·¤è x. âéÖæá ·é¤×æÚ vs çÕãæÚ Úæ’Ø (AIR 1991
sec.)
Úÿææ ãô â·ð¤Ð °×. âè. ×ðãÌæ ÕÙæ× ÖæÚÌ â¢ƒæ
(»¢»æ ÂýÎêá‡æ ×æ×Üæ) ·ð¤ ×æ×Üð ×ð´ ‹ØæØæÜØ Ùð y. §Ù. Úè ‹ßæØÁ ÂæòËØêàæÙ (AIR 205 sec.)
çÙ‡æüØ çÎØæ ç·¤ ·¤æÙÂéÚ ×ð´ ¿×ü àæôÏ àææÜæ¥ô¢ ·¤ô
ØçÎ Õ‹Î Ùãè¢ ç·¤Øæ »Øæ Ìô Üæ¹ô¢ Üô»ô¢ ·ð¤ SßS‰Ø z. Ù×üÎæ Õ¿æ¥ô ¥æ‹ÎôÜÙ vs ÖæÚÌ â¢ƒæ
(200 sec.)
ÁèßÙ ÁèÙð ·ð¤ ¥çÏ·¤æÚô¢ ·¤æ ãÙÙ ãô»æ ¥ÌÑ ©‹ãð
Õ‹Î ç·¤Øæ ÁæØðÐ §âè Âý·¤æÚ Ò§Ù Úè ŠßçÙ ÂýÎêá‡æÓ {. ·¤æ©ç‹âÜ È¤æòÚ §Ùç·¤Úô Üè»Ü °·¤àæÙ vs
ÖæÚÌ â¢ƒæ (1996 sec)
·ð¤ ×æ×Üð ×ð´ ÎêÚ»æ×è ÂýÖæß ßæÜð ¥ÂÙð çÙ‡æüØ
×ð´ ©“æÌ× ‹ØæØæÜØ ×ð´ ¥çÖçÙÏæüçÚÌ ç·¤Øæ ç·¤ |. °×. âè. ×ðãÌæ vs ÖæÚÌ â¢ƒæ (»¢»æ ÂýÎêá‡æ
Îñçã·¤ SßÌ‹˜æÌæ ·ð¤ ¥‹Ì»üÌ ÂýˆØð·¤ ÃØç€Ì ·¤ô
×æ×Üæ) ¥æçÎÐ
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§âè Âý·¤æÚ Öæá‡æ °ß¢ ¥çÖÃØç€Ì ·¤è
SßÌ‹˜æÌæ ÂØæüßÚ‡æèØ â×SØæ¥ô¢ ·¤ô ©Áæ»Ú ·¤ÚÙð
ÌÍæ ©Ù·ð¤ â×æÏæÙ ×ð´ âãæØ·¤ ãé§ü ãñÐ Âýðâ ·ð¤
×æŠØ× âð ÂØæüßÚ‡æ ÂýÎêá‡æ °ß¢ ©Ùâð ¹ÌÚô¢ ·ð¤
ÕæÚð ×ð´ ÁæÙ·¤æÚè Îè Áæ Úãè ãñÐ ÂØæüßÚ‡æ ÂýÎêá‡æ
·ð¤ ¥æÏæÚ ÂÚ ¥çÏÃØç€Ì ·¤ô SßÌ‹˜æÌæ ÌÍæ
Ïæí×·¤ SßÌ‹˜æÌæ ÂÚ çÙÕü‹ÏÙ Sßè·¤æÚ ç·¤Øæ »Øæ
ãñÐ Âè. °. Áñ·¤Õ vs âéÂçÚ‹Åð‡Çð‡Å ¥æòÈ¤ ÂéçÜâ
(v~~x) ×ð´ ·ð¤ÚÜ ©“æ ‹ØæØæÜØ ×ð´ çÙ‡æüØ çÎØæ
ç·¤ ¥çÏÃØç€Ì ·¤è SßÌ‹˜æÌæ ×ð´ Üæ©ÇSÂè·¤Ú °ß¢
ŠßçÙ çßSÌæÚ·¤ Ø‹˜æô¢ ·¤æ ÂýØô» âç×çÜÌ Ùãè¢ ãñÐ
ÃØæÂæÚ ·¤è SßÌ‹˜æÌæ ¥õÚ ÂØæüßÚ‡æ Ñ
¥Ùé‘ÀðÎ v~ (I)(g) ×ð´ âÖè Ùæ»çÚ·¤ô¢ ·¤ô ßëçžæ,
©ÂÁèçß·¤æ, ÃØæÂæÚ ¥õÚ ·¤æÚôÕæÚ ·¤è SßÌ‹˜æÌæ
ÂýÎæÙ ·¤è »§ü ãñÐ ÂÚ‹Ìé §âÂÚ ¥Ùé‘ÀðÎ v~ ({)
·ð¤ ¥‹Ì»üÌ âæ×æ‹Ø Üô·¤ çãÌ ×ð´ Øéç€ÌØé€Ì
çÙÕü‹ÏÙ Ü»æØð »Øð ãñ´Ð M¤ÚÜ çÜçÅ»ðàæÙ °‡Ç
§ÙÅæ§çÅÜ×ð‹Å ·ð¤‹¼ý ÎðãÚæÇêÙ vs ©žæÚ ÂýÎðàæ
Úæ’Ø ·ð¤ ×æ×Üð ×ð´ ÎðãÚæÇêÙ ·ð¤ ¥æâÂæâ ÂˆÍÚ
·¤è ¹æÙô¢ ·ð¤ ·¤æÚ‡æ ÂØæüßÚ‡æ ·¤ô ÎêçáÌ ãôÙð ·¤æ
¹ÌÚæ ©ˆÂ‹Ù ãôÙð ·ð¤ ·¤æÚ‡æ ßãæ¢ ÚãÙð ßæÜð Üô»ô¢
·¤æ Sß‘À ßæÌæßÚ‡æ ×ð´ ÁèÙð ·ð¤ ×õçÜ·¤ ¥çÏ·¤æÚô¢
·¤æ ãÙÙ ãô Úãæ Íæ ¥ÌÑ ©“æÌ× ‹ØæØæÜØ Ùð
ÂˆÍÚ ·¤è ¹æÙô¢ ×ð´ ¹éÎæ§ü ·¤æ ·¤æ× Õ‹Î ·¤ÚÙð ·¤æ
¥æÎðàæ çÎØæÐ
çÙc·¤áüÌÑ ×æÙßæçÏ·¤æÚ °ß¢ ÂØæüßÚ‡æ
ÂýÕ‹Ï Ù ÂÚ °·¤ âæÍ çß¿æÚ ·¤ÚÙð ÂÚ Øã Ì‰Ø
SÂcÅ ãôÌæ ãñ ç·¤ ×æÙßæçÏ·¤æÚ ·¤æ ·ð¤‹¼ý çÕ‹Îé
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×ÙécØ ãñ ÌÍæ ÁèßÙ ©â·¤æ ×êÜÖêÌ ¥çÏ·¤æÚ ãñ Áô
ÂØæüßÚ‡æèØ Îàææ¥ô¢ ¥õÚ Ìˆßô¢ ·ð¤ ÂçÚçSÍçÌ·¤èØ
ÂýÕ‹ÏÙ ÂÚ ¥æÏæçÚÌ ãñÐ ÂçÚçSÍçÌ·¤èØ â‹ÌéÜÙ
âÖè ÁèßÏæçÚØô¢ ·ð¤ ©žæÚÁèçßØô¢ ·ð¤ çÜ°
¥çÙßæØü ãñÐ ¥ÌÑ ÁèßÙ ·¤æ ¥çÏ·¤æÚ ÂØæüßÚ‡æ
·ð¤ â‹ÌéÜÙ ·ð¤ ¥çÏ·¤æÚ ·¤æ SßM¤Â »ýã‡æ ·¤Ú ÜðÌæ
ãñÐ Øã °·¤ âæßü×õçÜ·¤ âˆØ ãñ ç·¤ â‹ÌéçÜÌ °ß¢
ÂýÈé¤çËÜÌ ÂØæüßÚ‡æ âð ãè çß·¤æâ ·ð¤ ÂýØæâ ÁæÚè
Úã â·¤Ìð ãñ´ ¥õÚ ×æÙß ÁèßÙ ©“æ SÌÚ Ì·¤ Âãé¢¿
â·¤Ìæ ãñÐ ¥ÌÑ ÂØæüßÚ‡æ ÂýÕ‹ÏÙ ·¤ô§ü Èñ¤àæÙ Ùãè¢
ÕçË·¤ °·¤ ¥çÙßæØüÌæ ãñÐ ¥æÁ ·ð¤ ×æÙß ·ð¤ çÜ°
Øã â×ÛæÙæ ÕãéÌ ãè ¥æßàØ·¤ ãñ Ìæç·¤ Üô»ô¢ ·¤ô
Sß‘À ÂØæüßÚ‡æ Øé€Ì ÁèßÙ ·¤æ ¥çÏ·¤æÚ ç×Ü
â·ð¤ ÌÖè âãè ¥Íôü ×ð´ ×æÙßæçÏ·¤æÚ âéÚçÿæÌ
Ú¹æ Áæ â·¤Ìæ ãñÐ ÂØæüßÚ‡æ ÂýÕ‹ÏÙ ·ð¤ ×æŠØ× âð
×æÙß ·¤ô ¥ÂÙè ¥æßàØ·¤Ìæ¥ô¢ ·¤è ÂêíÌ ·¤æ É¸¢»
ÕÎÜÙæ ãô»æ ¥õÚ ÁèßÙ ·¤ô Âý×é¹ ×æÙÌð ãé°
ÂØæüßÚ‡æèØ Ì‰Øô¢ ·¤ô â¢Úÿæ‡æ ¥õÚ çß·¤æâ ·ð¤ çÜ°
âÚ·¤æÚô¢ ·ð¤ âæÍ âæÍ SßØ¢ Öè çÁ×ðÎæÚ ÕÙÙæ
ãô»æÐ €Øô¢ç·¤ ×æÙßæçÏ·¤æÚ ×ð´ Áãæ¢ ×æÙß ¥ÂÙð
×êÜÖêÌ ¥çÏ·¤æÚô¢ ·ð¤ çÜ° âÚ·¤æÚ °ß¢ ÂýàææâÙ
Ì‹˜æ ·¤ô çÁ×ðÎæÚ ×æÙÌæ ãñ ßãè¢ ÂØæüßÚ‡æ
ÂýÕ‹ÏÙ ×ð´ SßØ¢ Öè ©ÌÙæ ãè çÁ×ðÎæÚ ÕÙ ÁæÌæ
ãñÐ §âçÜ° ¥æÁ ¥æßàØ·¤Ìæ °·¤ °ðâð ÂØæüßÚ‡æ
ÂýÕ‹ÏÙ ·¤è ãñ çÁââð ÃØç€ÌØô¢ ·ð¤ ×æÙßæçÏ·¤æÚ
Öè âéÚçÿæÌ Úãð´Ð ¥ÌÑ §âð ÂýÖæßè ÕÙæÙð ·ð¤ çÜ°
ÁÙâæÏæÚ‡æ ·¤ô §â·ð¤ ÂýçÌ Áæ»L¤·¤ ÌÍæ çàæçÿæÌ
·¤ÚÙð ·¤è ¥æßàØ·¤Ìæ ãñÐ

áåÃ
ï±¿ßÁËùËýÃÃ
÷±òÅýÃ
ï±¿ßÁÂõ

1¿¬Ë1à± ü±ëÂ×ðÃ ßÁ¿ùîÂ±
Îâ±¿ø¸ßÁ±, ðÓÃ1ðÃúÇò ÎßÁf, ¿ëÂÂõèn¸áëÂÿ

÷±òÅËýÃÃ æÃÏ»ò1 æÃûþ á±ò á±ÂõÍù ÎüëÂ×æÃÏûþ±1
Õ±|ûþ ù’Âõý×Ã ù±¿áÂõ¼ ›¶ßÔÁ¿îÂ ÷±òÅýÃ1 æÃÏûþ±ý×Ã ïßÁ±1
Î›¶1í±¼ Õ±÷±1 üijÅà1 Ûý×Ã Î÷±ýÃÃòÏûþ± ÎüëÂ×æÃÏûþ±ý×Ã
Õ±÷±ßÁ Õ¿ñßÁ ú¿Mú±ùÏ ßÁË1, üÅ¦¤±¦šÉ1 á1±ßÁÏ ßÁË1,
÷±ò¿üßÁ ›¶ú±¿™L ¿ðÃËûþ¼ ¿ò÷Çù ›¶ßÔÁ¿îÂ, Õ1íÉ, ü±á1÷ýÃÃ±ü±á1, Æò, æÃ±ò -æÅÃ¿1, òÏù± Õ±ßÁ±ú Õ±¿ðÃ1
ëÂ×ðÃ±1îÂ±ý×Ã ÷±òÅýÃßÁ ¦óúÇ ßÁË1, ÷ýÃÃÏûþ±ò ßÁË1¼ ›¶ßÔÁ¿îÂËûþ
÷±òÅýÃßÁ ¿ßÁ ¿ðÃûþ± ò±ý×Ã· æÃÏ»ò1 ›¶¿îÂ Îà±æÃËîÂ ¿ßÁ÷±ò
ßÁï± ¿úßÁ±ý×ÃËåÃ Õ±÷±ßÁ ›¶ßÔÁ¿îÂËûþ¼ ÎüëÂ×æÃÏûþ± ÂóÔ¿ï»Ï1

Âó1±ý×Ã Õ±¿÷ æÃÏ»ò1 ÎüÌµûÇËÂõ±ñ ¿ú¿ßÁËåÃÒ±, æÃÏûþ±ý×Ã
ïßÁ±1 ÷±ðÃßÁîÂ± ëÂ×ÂóËöÂ±á ßÁ¿1ËåÃ±¼ ÛËòÍßÁËûþ Õ±¿÷
üðÃ±ûþ üÅµ1 ÆýÃÃ ï±¿ßÁ÷, üÅµ1 ÆýÃÃ ï±ßÁßÁ Õ±÷±1 ÎäÂÌÂó±ú
Õ±1n¸ ÂóÔ¿ï»Ï¼ ¿ßÁc îÂ±1 Âõ±ËÂõ ÷±ËïÒ± ÛéÂ± ¿ò¿ðÇÃ©† ¿ðÃòîÂ
¿Âõ« Âó¿1ËÂõú ¿ðÃ»ü Âó±¿îÂËùý×Ã æÃ±Ëò± ÂóÔ¿ï»Ï1 ÎüëÂ×æÃÏûþ±
÷Ëò±Ë÷±ýÃÃ±1+Âó, ¿ò÷Çù Âõ±îÂ±Âõ1í ÕéÅÂîÂ ï±¿ßÁÂõ· ¿ò(ûþ
ò±ï±ËßÁ¼ öÂ±¿ÂõËù Âõ1 ðÅÃà ù±Ëá, ÂóÔ¿ï»Ï1 Õ1íÉü÷ÓýÃ
ÎßÁËòÍßÁ éÅÂ¿éÂ Õ±¿ýÃÃËåÃ¼ ›¶ßÔÁ¿îÂ ñÃõÑü1 Îûò ›¶¿îÂËû±¿áîÂ±
äÂ¿ùËåÃ ÎäÂÌÂó±Ëú¼ û±1 ßÁ±1Ëí ÂóÔ¿ï»ÏËûþ ¿òæÃ1 öÂ±1ü±÷É
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ÂõæÃ±ý×Ã 1±¿àÂõÍù æÃ¿éÂù Âó¿1¿¦š¿îÂ1 üÔ¿©† ÆýÃÃËåÃ¼ ¿ðÃËò
¿ðÃËò ëÂ×MÃ±Âó Âõ±¿ìÂÿËåÃ¼ ÷±òÅýÃ1 æÃÏ»òîÂ ò±ò± ¿ÂõüÑá¿îÂ
Õ±¿ýÃÃËåÃ ¼
Õ±ýÃÃßÁ, Õ±¿÷ üßÁËù±Ë» ÂóÔ¿ï»Ïàò öÂ±ù Âó±ÂõÍù
¿úËßÒÁ±¼ ü1n¸Ë1 Âó1±ý×Ã ü™L±òüßÁùßÁ û±¿LaßÁ æÃÏ»ò1 Âó1±
ÕßÁí÷±ò ü÷ûþ1 Âõ±ËÂõ ýÃÃ’ËùÝ ëÂ×¿ùûþ±ý×Ã ¿ò ›¶ßÔÁ¿îÂ1 ü’ËîÂ
ÛßÁ±R ýÃÃ’ÂõÍù ¿úßÁ±Ý¼ ›¶ËîÂÉßÁ æÃij¿ðÃòËîÂ ÛéÂ± ÷ÓùÉÂõ±ò
áåÃ ÂóÅ¿ù ëÂ×ÂóýÃÃ±1 ¦¤1+ËÂó ¿ðÃ, 1n¸ý×Ã-æÃÏûþ±ý×Ã îÅÂ¿ùÂõÍù ¿úŽÂ±
¿ðÃÝÒ Õ±ýÃÃßÁ¼
üîÂËîÂ ÎðÃà± û±ûþ, Õ±÷±1 ü÷±æÃîÂ ÷±òÅËýÃÃ ÎßÁ»ù
äÂ1ßÁ±1ßÁ Âõ± ¿ò¿ðÇÃ©† ¿ÂõöÂ±áËÂõ±1ßÁ ÎðÃ±ø¸±Ë1±Âó ßÁ¿1 á±¿ù
¿ðÃ ï±ËßÁ¼ Õ»ËúÉ ÷ý×Ã ÎðÃ±ø¸ ò±ý×Ã ÂõÅ¿ù ßÁ’ÂõÍù Îû±»±
ò±ý×Ã¼ Ûý×Ã ÎŽÂSîÂ ¿ò(ûþ üßÁËù±Ë1 ßÁ1íÏûþ Õ±ËåÃ¼
äÂ1ßÁ±Ë1 ÕÒ±äÂ¿ò ¿ðÃËåÃ, Âõò¿ÂõöÂ±Ëá 1±™¦±ËîÂ ýÃÃÝßÁ Âõ± û’ËîÂ
ýÃÃ’ËùÝ áåÃ ÂóÅ¿ùËÂõ±1 1n¸ý×ÃËåÃ¼ ÷±Ëò Âõò±òÏßÁ1í ßÁ¿1ËåÃ¼
îÂ±1Âó±åÃîÂ á1n¸-åÃ±áùÏËûþ ÷ýÃÃ¿îÂûþ±ý×Ã à±ý×Ã à±™¦±Ñ ßÁ¿1ËåÃ¼
Âõò¿ÂõöÂ±áË1± Õ±ýÃÃ¿1 ò±ý×Ã äÂßÅÁ ¿ðÃÂõÍù¼ ¿ßÁc ßÁï± ýÃÃ’ù,
Õ±ÂóÅ¿ò Âõ± ÷ý×Ã â11 üijÅàîÂ ïßÁ± ÂóÅ¿ùËéÂ±1 Âó¿1Ëû±»±
ÎÂõ1±ËéÂ±1 àÅ¿éÂ ÎßÁý×ÃéÂ± ÎÂó±ò±ý×Ã ¿ðÃÂõ Âó±Ë1Ò± Îò Îò±»±Ë1Ò±·
á1n¸-åÃ±áùÏËûþ à±ý×Ã ï±ËßÁ±ËîÂ û¿ð ÃäÂßÅÁîÂ ÂóË1 Îà¿ðÃ ¿ðÃÂõ
Âó±Ë1Ò±Ëò Îò±»±Ë1Ò±· ¿ßÁc Ûý×Ã ÃßÁ±÷ ÎßÁý×ÃæÃËò ßÁË1Ò±·
›¶ËîÂÉßÁ ÷±òÅËýÃÃ û¿ðÃ ¿òæÃ1 ÂóðÅÃ¿ùËéÂ± Âó¿1©¨±1 ßÁË1 ÎîÂË™L
Îá±ËéÂý×Ã Âó¿1ËÂõú Âó¿1©¨±1 ÆýÃÃ ï±¿ßÁÂõ¼ îÂ±ËßÁ òßÁ¿1
ÎßÁ±Ëò±Âõ±ý×Ã ÎßÁ¿îÂûþ±Âõ± ¿òæÃ1 â11 æÃ±Âõ1ËÂõ±1 ¿ò Õ±ò1
ÂóðÅÃ¿ù ÷ÅàîÂ ÎÂóù±ý×Ã Æï ÕýÃÃ±Ý ÎðÃà± û±ûþ¼ ¿òæÃ1 â11
¿Âõù±îÂÏ ßÅÁßÅÁ1ËéÂ±ßÁ Õ±ò1 ÂóðÅÃ¿ù ÷ÅàîÂ ÷ù îÂÉ±á ßÁ1±ý×Ã
÷Ëò ÷Ëò Õ±îÒÂ¿1 ÕýÃÃ± ÷±òÅËýÃÃ± ÎðÃà± û±ûþ¼ ÎîÂÝÒ Îù±ßÁßÁ
ü÷±æÃîÂ ¿ú¿ŽÂîÂ –öÂ±ù ÷±òÅýÃ ÂõÅ¿ùËûþ ßÁûþ¼ ñòÏñòÏ ÷±òÅýÃ ÆýÃÃËûþ± æÃ±Âõ1 ÎÂóËù±»± á±ëÂÿÏàòßÁ ÷±¿ýÃÃùÏ
ÛúéÂßÁ± ¿ðÃÂõÍùËûþ± ßÁ±¿æÃûþ± ßÁ1± ÷±òÅýÃ Õ±ËåÃ Õ±÷±1
òá1Ïûþ± ü÷±æÃîÂ¼ ¦¤26Ã Âó¿1ËÂõú á¿ìÂÿÂõÍù ÎîÂËòËù±ËßÁ
ýÃÃ±îÂîÂ çÁ±1n¸ Æù 1±™¦±îÂ ¿êÂûþ ÎýÃÃ±»± ôÂËéÂ± ßÁ’¿Âó ÎßÁ»ù
ÎôÂÃÃäÂÂõÅßÁîÂ ù±ý×ÃßÁ-ßÁË÷KI× Âó±ÂõÍùËýÃÃ ÎîÂ±Ëù¼ á¿îÂËßÁ
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Õ±÷±1 Âó¿1ËÂõú1 ¦¤26ÃîÂ± ÎßÁËòÍßÁ Õ±¿ýÃÃÂõ·
ÎßÁ¿îÂûþ±Âõ± ÎðÃËà± òá11 ÷±æÃîÂ 1±™¦±1 ßÁ±ø¸îÂ
üÅµ1ÍßÁ Âõ±¿ìÂÿ ÕýÃÃ± áåÃÂóÅ¿ùËÂõ±1îÂ ý×ÃéÂ±Ë1 üÅµ1ÍßÁ ÎÂõ1±
áÒ±¿êÂ üÅ1¿ŽÂîÂ ßÁË1¼ îÂ±ËîÂ Õ±ËßÁÌ ÎßÁ±Ëò±Âõ± ÛæÃËò ðÃ±÷Ï
á±ëÂÿÏàò Âó±¿ßÇÁÑ ßÁ¿1ÂõÍù Æá Îüý×Ã ý×ÃéÂ±1 ÎÂõ1±ËéÂ±ËßÁ
àÅ¿µûþ±ý×Ã öÂ±¿ãÃÃ Æï Õ±ËýÃÃ¼ îÂ±1 Âõ±ËÂõ ÎîÂÝÒ ¿ßÁc ÕùËÂó±
ý×ÃîÂÊ.™¦îÂ ßÁ1± ÎðÃà± ò±û±ûþ¼ áËÂõÇË1 ßÁ±Ëø¸Ë1 Âó±1ÍýÃÃ û±ûþ¼
á¿îÂËßÁ ÷±òÅýÃ ÎßÁ»ù ¿ú¿ŽÂîÂ ýÃÃ’ËùÝ òýÃÃ’Âõ¼ :±òÏ ýÃÃ’Âõ
ù±¿áÂõ¼ äÂ1ßÁ±1 Âõ± ÎßÁ»ù ¿ÂõöÂ±áËÂõ±1ßÁ á±¿ù Âó±¿1
ò±ï±¿ßÁ ÷±ò¿üßÁîÂ±1 üù¿ò ýÃÃ’Âõ ù±¿áÂõ¼ ›¶ßÔÁ¿îÂ Õ±1n¸
÷±òÅýÃßÁ öÂ±ù Âó±ÂõÍù ¿ú¿ßÁÂõ ù±¿áÂõ¼ ÎüÌµûÇËÂõ±ñ
ßÁ±Ë÷Ë1 ›¶¿îÂôÂ¿ùîÂ ýÃÃ’Âõ ù±¿áÂõ¼ ¿Âõ« Âó¿1ËÂõú ¿ðÃ»üîÂ
ìÂ±ßÁ-ÎìÂ±ù ÎßÁ±Âõ±ý×Ã ¿òëÂ×æÃ ÎäÂËòù ðÅÃéÂ±÷±ò ÷±¿îÂ Õ±¿ò
áåÃ ÂóÅ¿ù Î1±»± ßÁ±ûÇüÓäÂÏ ßÁ¿1 ÎôÂäÂÂõÅßÁîÂ Õ±ÂóËðÃéÂ
¿ðÃûþ±1 ¿ÂóåÃîÂ Îüý×Ã áåÃ ÂóÅ¿ù ü÷ÓýÃÍù ÛÂõ±1 âÓ¿1 äÂ±ý×Ã æÃÏ
ëÂ×¿êÂùËò äÂ±ÂõÍù ÂõUîÂ1 ü÷ûþ ò±ï±ËßÁ¼ Îüûþ± üÒäÂ±ÍßÁËûþ
Âó¿1îÂ±Âó1 ßÁï±¼
ÂõîÇÂ÷±ò ü÷ûþîÂ ÎðÃà± ÆáËåÃ, Õ1íÉËÂõ±1 ÷±òÅËýÃÃ
ñÃõÑü ßÁ1±1 Âõ±ËÂõ îÂ±îÂ ïßÁ± æÃÏ»-æÃcËÂõ±11 ï±¿ßÁÂõÍùà±ÂõÍù ÕöÂ±» ÎýÃÃ±»±1 ôÂùîÂ ßÁ±ø¸1 ¿Âõ¿öÂi§ Õ=ùËÂõ±1îÂ
ýÃÃ±îÂÏ, Âõ±â, Âõ±µ1 Õ±¿ðÃ1 ëÂ×Âó^» ëÂ×ËÁZáæÃòßÁ öÂ±Ë» ÂõÔ¿X
Âó±ý×ÃËåÃ¼ Ûý×Ã ÎŽÂSîÂ Âõò ¿ÂõöÂ±Ëá ¿û¿à¿ò ßÁË1 îÂ±ËßÁ±
ÛÂó±¿äÂ ú±ßÁîÂ ÛéÂ± æÃ±ùÅßÁ1 ðÃË1ËýÃÃ ýÃÃûþ¼
Õ±äÂùËîÂ ÷±òÅýÃ1 ÷òîÂ Õ±™L¿1ßÁîÂ± Õ±1n¸
ßÔÁîÂ:îÂ±1 öÂ±» Îû¿îÂûþ± ÂõÔ¿X Âó±Âõ Õ±ËÂó±ò±-Õ±ÂóÅ¿ò
Âó¿1ËÂõú-Âó¿1¿¦š¿îÂ üßÁËù± öÂ±ù ýÃÃ’Âõ¼ üßÁËù± ÷±òÅýÃ
Õ1íÉ ÷±ò» û±ðÃ» Âó±ËûþãÃ1 ðÃË1 ýÃÃ’Âõ Îò±»±¿1ËùÝ
ÂóÔ¿ï»Ïàò1 ùáËîÂ ÷±ò» æÃ±¿îÂ1 ëÂ×ÂóßÁ±1 ÎýÃÃ±»±ÍßÁ ÛéÂ±
áåÃ ÂóÅ¿ù ¿ò(ûþ 1n¸Âõ Âó±Ë1¼
Îúø¸îÂ ßÁÝÒ, üßÁËù±Ë» ÛÂõ±1 Õ™LË1Ë1 ëÂ×Âóù¿t
ßÁ1ßÁ ‘‘áåÃ ï±¿ßÁËù ÎýÃÃ ÷±òÅýÃ ï±¿ßÁÂõ’’

¢¶ÏòËùGîÂ Âõ1ôÂ á¿ùËåÃ Ð Ûûþ± ÂóÔ¿ï»Ï ñÃõÑü1 Õ±1y¿í Îò¿ßÁ ·

æÃûþ™L ›¶ÏîÂ÷
¿òÂõgßÁ±1, Îû±1ýÃÃ±éÂ
ÕùÂóËîÂ ÛéÂ± Õ¿îÂ ðÅÃöÇÂ±áÉæÃòßÁ Âõ±îÂ¿1 Âó¿ìÂÿÂõÍù
Âó±ËùÒ±¼ û¿ðÃ Âõ±îÂ¿1ËéÂ±îÂ ëÂ×Ë~à ßÁ1± ñ1Ëí ßÁï±ËÂõ±1 ýÃÃ’ÂõÍù
ýÃÃûþ, ÎîÂË™L ÷±ò» æÃ±¿îÂ1 Âõ±ËÂõ öÂ¿»ø¸ÉîÂîÂ ÕîÂÉ™L ÎÂõûþ± ¿ðÃËò
ÕËÂóŽÂ± ßÁ¿1 Õ±ËåÃ¼ Îüý×Ã ðÅÃöÇÂ±áÉ æÃòßÁ Âõ±îÂ¿1ËéÂ± ýÃÃ’ù
¢¶ÏòËùGîÂ Õ»¿¦šîÂ ÂóÔ¿ï»Ï1 ¿ÁZîÂÏûþ ÂõÔýÃÈ ¿ýÃÃ÷ ÷Gù ù±ËýÃÃ
ù±ËýÃÃ á¿ùÂõÍù Õ±1y ßÁ¿1ËåÃ¼ Õ±úÑßÁ± ßÁ1± ÆýÃÃËåÃ Îû ý×Ãûþ±1
ôÂùîÂ ü±á1Ïûþ æÃù™¦1 ›¶±ûþ 23 ôÅÂéÂ Âõ±¿ìÂÿ û±Âõ¼ ý×Ãûþ±1 ôÂùîÂ
¿ßÁ ýÃÃ’Âõ Âó±Ë1 ÛÂõ±1 ßÁŠò± ßÁ¿1 äÂ±ÝßÁ Îüý×Ã Âó¿1¿¦š¿îÂ¼
ÛËòßÅÁ»± ÎýÃÃ±»±1 ÛßÁ÷±S ßÁ±1í ýÃÃ’ù Õ¦¤±öÂ±¿»ßÁ æÃùÂõ±ûþÅ
Âó¿1»îÇÂò¼
ÕùÂó ¿ðÃò1 Õ±áËîÂ ÷ý×Ã æÃùÂõ±ûþÅ Âó¿1»îÇÂò1 ¿Âõø¸Ëûþ
ÛéÂ± ›¶Âõg ¿ù¿à¿åÃËùÒ±¼ Îüý×Ã ›¶ÂõgËéÂ± Õü÷1 Õ±áú±1Ï1
Ûàò ßÁ±ßÁîÂîÂ ›¶ßÁ±ú Âó±ý×Ã¿åÃù¼ Îüý×Ã ›¶ÂõgËéÂ±îÂ ÷ý×Ã ëÂ×Ë~à
ßÁ¿1¿åÃËùÒ± ÎßÁËòðÃË1 ÂóÔ¿ï»Ï1 ¿öÂîÂ1ËîÂ ñòÏ ÷±òÅýÃ ÆýÃÃ ¿Âõù
ÎáéÂËåÃ ÕòÅöÂ» ßÁ¿1ËåÃ Îû éÂßÁ±ý×Ã üßÁËù± ýÃÃ’Âõ Îò±»±Ë1¼ ÎîÂÝÒ
ÂõÅ¿æÃ ëÂ×¿êÂËåÃ Îû éÂßÁ± Âóý×ÃåÃ±ý×Ã Õ±÷±ßÁ ¿ÁZîÂÏûþ Ûàò ÂóÔ¿ï»Ï
¿ðÃÂõ Îò±»±Ë1¼ ÎîÂÝÒ ÂõÅ¿æÃ Âó±ý×ÃËåÃ Îû ÎîÂÝÒ1 üßÁËù± éÂßÁ±
¿ðÃËùÝ ¿ÁZîÂÏûþ Ûàò ÂóÔ¿ï»Ï ÆîÂûþ±1 ßÁ¿1Âõ Îò±»±Ë1¼ ÎüËûþ
ÎîÂÝÒ Û¿îÂûþ± ÎßÁ»ù ÛéÂ± ßÁï±ý×Ã ÆßÁËåÃ, Õ±1n¸ Îüý×Ã ßÁï±ËéÂ±
ýÃÃ’ù, Õ±¿÷ Âõ±ü ßÁ1± ÂóÔ¿ï»ÏàòßÁ öÂ¿»ø¸ÉîÂ1 æÃÏ»ßÓÁù1 Âõ±ËÂõ
ÂõüÂõ±ü1 ëÂ×ÂóûÅM ßÁ¿1 1±¿àÂõ ù±¿áÂõ¼ ÎîÂÝÒ Û¿îÂûþ± Õ±1n¸
éÂßÁ± Âóý×ÃåÃ± ëÂ×Âó±æÃÇò1 ßÁï± öÂÂõ± ò±ý×Ã¼ ý×Ãûþ±1 ¿ÂõÂó1ÏËîÂ ÎîÂÝÒ
öÂ±¿ÂõËåÃ ÎßÁËòðÃË1 ÂóÔ¿ï»ÏßÁ æÃùÂõ±ûþÅ Âó¿1»îÇÂò1 öÂûþ±ÂõýÃÃîÂ±1
Âó1± ëÂ×X±1 ßÁ¿1Âõ Âó±¿1¼ ÎîÂÝÒ öÂ±¿ÂõËåÃ ÎßÁËòðÃË1 ü÷¢¶ ¿Âõ«1

÷±ò» æÃ±¿îÂßÁ æÃùÂõ±ûþÅ Âó¿1»îÇÂò1 Âó1± ýÃÃ’Âõ ùá± öÂûþ±ÂõýÃÃîÂ±1
ßÁï± ÂõÅæÃ±Âõ Âó±¿1¼ Îüý×Ã ëÂ×ËVúÉ Õ±áîÂ 1±¿à ÎîÂÝÒ ÕùÂóËîÂ
¿ù¿à ëÂ×¿ùûþ±ý×ÃËåÃ Ûàò ¿ßÁîÂ±Âó, û±1 ò±÷ ýÃÃ’ù,
‘‘ýÃÃ±Ý éÅÂ ÛöÂý×ÃëÂ ßvÁ±ý×ÃË÷éÂ ¿ëÂËæÃäÂ©†±1Ê. ðÃ± äÂ¿ùëÂ×äÂò
ëÂ×ý×Ã ÎýÃÃöÂ ÛG ðÃ± ÎÂõèßÁ ïè’ ëÂ×ý×Ã¿òëÂ’’ [How to avoid a
climate disaster the solutions we have and the
breakthroughs we need]¼

Ûý×Ã ¢¶Lš àòîÂ ü÷¢¶ ÷±ò»
æÃ±¿îÂËûþ ÎßÁËòðÃË1 Ûý×Ã Õ¦¤±öÂ±¿»ßÁ æÃùÂõ±ûþÅ Âó¿1»îÇÂò Î1±ñ
ßÁ¿1Âõ Âó±¿1Âõ Îüý×Ã ¿Âõø¸Ëûþ ëÂ×Ë~à ßÁ¿1ËåÃ¼ û¿ðÃ Õ±¿÷ ü÷ûþ
ï±ËßÁ±ËîÂý×Ã Ûý×Ã ¿Âõø¸Ëûþ ¿äÂ™L± ßÁË1Ò± ÎîÂË™L Îüý×Ã¿ðÃò ÎÂõ¿åÃ ðÓÃ1
ò±ý×Ã ¿û¿ðÃò± Ûý×Ã ÂóÔ¿ï»Ï1 Âó1± ÷±ò»æÃ±¿îÂ1 ü÷ÓùË= ¿Âõò±ú
ýÃÃ’Âõ¼
ÂõUîÂ ¿ðÃò1 Õ±áËîÂ Ûàò ýÃÃùÏëÂ×ëÂ1 äÂù¿2äÂS
äÂ±ý×Ã¿åÃËùÒ±¼ äÂù¿2äÂSàò1 ò±÷ Õ±¿åÃù ‘Water World’¼
äÂù¿2äÂS àòîÂ öÂ¿»ø¸ÉîÂ1 ÛéÂ± ßÁ±Š¿òßÁ ßÁ±¿ýÃÃòÏßÁ ¿äÂ¿SîÂ
ßÁ¿1ÂõÍù ÎäÂ©†± ßÁ¿1ËåÃ¼ äÂù¿2äÂSàòîÂ ÎðÃàÅÝ»± ÆýÃÃËåÃ Îû
2500 àèÏ©†±sîÂ ¿Âõ¿öÂi§ ßÁ±1íîÂ ÂóÔ¿ï»ÏîÂ ü±á1Ïûþ Âó±òÏ1
™¦1 ›¶±ûþ 25000 ýÃÃ±æÃ±1 ôÅÂéÂ Âõ±¿ìÂÿ ÆáËåÃ¼ üßÁËù±ËÂõ±1
÷ýÃÃ±ËðÃú ÎîÂ¿îÂûþ± Âó±òÏ1 îÂùîÂ¼ ÂóÔ¿ï»ÏîÂ Õ¿îÂ ßÁ÷ üÑàÉßÁ
÷±òÅýÃ ÎîÂ¿îÂûþ± æÃÏûþ±ý×Ã Õ±ËåÃ Æá¼ ¿û¿à¿ò æÃÏûþ±ý×Ã Õ±ËåÃ
ÎîÂÝÒËù±ßÁ1 ÷±æÃîÂ Õi§, Âõ¦a Õ±1n¸ Âõ±ü¦š±ò1 Âõ±ËÂõ ÷1±
÷¿1 äÂ¿ùËåÃ¼ ÎîÂÝÒ Îù±ßÁ1 ÂóÓÂõÇÂóÅ1n¸ø¸ üßÁù Îû ÎßÁ¿îÂûþ±Âõ±
÷±¿éÂîÂ Âõ±ü ßÁ¿1¿åÃù Îüûþ± ù±ËýÃÃ ù±ËýÃÃ ÎîÂÝÒËù±ßÁ1 Âõ±ËÂõ
ÛßÁ ÕËùÌ¿ßÁßÁ ßÁŠò±Íù 1+Âó±™L1 ÆýÃÃ¿åÃù¼ ¿ûüßÁù æÃÏûþ±ý×Ã
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Õ±¿åÃù, ÎîÂÝÒËù±ßÁ1 æÃÏ»ò1 ÛéÂ±ý×Ã ëÂ×ËVúÉ Õ±¿åÃù, Îüý×ÃËéÂ±
ýÃÃ’ù ÎßÁËòÂõ±ÍßÁ ÂóÔ¿ï»Ï1 ßÁ’1Âõ±îÂ ÷±¿éÂ ¿ÂõäÂ±¿1 ëÂ×¿ùÝ»±¼
äÂù¿2äÂSàò 1995 äÂòîÂ ¿ò÷Ç±í ßÁ1± ÆýÃÃ¿åÃù¼
äÂù¿2äÂS1 ÂóÔ¿ï»Ï1 Âó1± Û¿îÂûþ± Õ±¿÷ Âõ±™¦»Íù
Õ±¿ýÃÃËåÃÒ±¼ ßÁ’ËÂóòËýÃÃËáò ¿Âõ«¿ÂõðÃÉ±ùûþ Õ±1n¸ ò’1Ë»1
Õ±ßÇÁ¿éÂßÁ ¿Âõ«¿ÂõðÃÉ±ùËûþ ûÅéÂÏûþ±öÂ±ËÂõ ¢¶ÏòËùG1 ¿ýÃÃ÷ ÷Gù1
ÝÂó1îÂ áË»ø¸í± äÂù±ý×Ã Ûàò ÕîÂÉ™L ëÂ×ËÁZá æÃòßÁ ›¶¿îÂËÂõðÃò
ðÃ±¿ãÃÃ ñ¿1ËåÃ¼ Ûý×Ã ›¶¿îÂËÂõðÃòàòîÂ ÎîÂÝÒËù±ËßÁ ëÂ×Ë~à ßÁ¿1ËåÃ
Îû ü±¥x¿îÂßÁ ü÷ûþîÂ Îá±ËéÂý×Ã ¿Âõ« Âõ±üÏ1 ÷±æÃîÂ S±ü1
üÔ¿©† ßÁ1± ßÁ1’ò± ÷ýÃÃ±÷±1Ï ¢¶ÏòËùG1 Âõ1ôÂ á¿ù ýÃÃ’ÂõùáÏûþ±
öÂ¿»ø¸ÉîÂ1 ¿ÂõÂóðÃ1 üijÅàîÂ ÎîÂËòý×Ã òáòÉ¼
ßÁ’ËÂóòËýÃÃËáò Õ±1n¸ Õ±ßÇÁ¿éÂßÁ ¿Âõ«¿ÂõðÃÉ±ùûþ1
áË»ø¸ßÁüßÁËù Õ±ácßÁ ¿ÂõÂóðÃ1 Õ±áæÃ±òòÏ ¿ðÃ ÆßÁËåÃ Îû
û¿ðÃ ÎßÁËòÂõ±ÍßÁ ÎîÂÝÒ Îù±ßÁ1 ñ±1í± qX ýÃÃ’ÂõÍù ýÃÃûþ ÎîÂË™L
ÂóÔ¿ï»ÏîÂ ýÃÃ’Âõ ùáÏûþ± üy±ÂõÉ ¿ÂõÂóðÃ1 Âó1± ÷±ò» æÃ±¿îÂßÁ
ÎßÁ±ËòÝ 1ŽÂ± ßÁ¿1Âõ Îò±»±¿1Âõ¼
ÎîÂÝÒËù±ËßÁ ›¶¿îÂËÂõðÃòàòîÂ ëÂ×Ë~à ßÁ¿1ËåÃ Îû
¢¶ÏòËùG1 Ûý×Ã ¿ýÃÃ÷àG ý×Ã÷±ò îÂÏÂõèîÂ1 öÂ±ËÂõ á¿ùÂõÍù
Õ±1y ßÁ¿1ËåÃ Îû Õ¿îÂ ßÁ÷ ü÷ûþ1 ¿öÂîÂ1ËîÂ ü±á1Ïûþ
æÃù™¦1 Õò±áîÂ ¿ðÃòîÂ ÂõîÇÂ÷±òîÂÍßÁ ›¶±ûþü±îÂ ¿÷éÂ±1
ëÂ×2äÂîÂ±Íù ÂõÔ¿X Âó±Âõ¼ ý×Ãûþ±1 ›¶öÂ±»îÂ ÂóÔ¿ï»Ï1 ÂõU
ÎßÁý×Ãàò ÎðÃúîÂ Õ¿îÂ öÂûþ±ÂõýÃÃ Âõ±òÂó±òÏ1 üÔ¿©† ýÃÃ’Âõ¼ Ûý×Ã
›¶¿îÂËÂõðÃòàòîÂ Ûý×ÃËéÂ± ëÂ×Ë~à ßÁ¿1ËåÃ Îû ¢¶ÏòËùG1 Ûý×Ã
¿ýÃÃ÷ àG1 á¿ùÂõÍù ñ1±1 ôÂùîÂ Î÷ÌäÅÂ÷Ï ÂõîÂ±ýÃÃ Õ±1n¸
Âõø¸Ç±1íÉ1 ÝÂó1îÂ ý×Ã Õ¿îÂ ¿ÂõÂóðÃæÃòßÁ ›¶öÂ±» ÎÂóù±Âõ¼ Ûý×Ã
áË»ø¸í±îÂ æÃ¿ëÂÿîÂ áË»ø¸ßÁüßÁËù ÆßÁËåÃ Îû ý×Ã¿îÂ÷ËñÉ ý×Ã
Õ±¿÷ ý×Ãûþ±1 òÛžïÇßÁ ›¶öÂ±» Õ±÷±1 äÂ±¿1ÝôÂ±Ëù ÎðÃ¿àÂõÍù
Âó±ý×ÃËåÃÒ±¼ Ûý×Ã áË»ø¸í±1 ÷Å1Âõ3Ï ßÁËÂóòËýÃÃËáò ¿Âõ«¿ÂõðÃÉ±ùûþ1
›¶ñÉ±ÂóßÁ ëÂ0 ¿òßÁùåÃÂõ’ Õ±Ë1 ÆßÁËåÃ, ^n¸îÂ á¿îÂîÂ á¿ùÂõÍù
ñ1± ¢¶Ïò ÎùG1 ¿ýÃÃ÷àGý×Ã ÷±ò» æÃ±¿îÂ1 Âõ±ËÂõ Õ¿îÂ öÂûþ±ÂõýÃÃ
öÂ¿»ø¸ÉîÂ1 ý×ÃÑ¿áîÂ ¿ðÃËåÃ¼ ÎîÂÝÒ ëÂ×Ë~à ßÁ¿1ËåÃ Îû ÷ñÉÂó¿(÷ ÎßÁ±íîÂ Õ»¿¦šîÂ ÎæÃßÁ’»«±ò ¿ýÃÃ÷àG ü¥óÓíÇ1+ËÂó
ñÃõÑü1 á1±ýÃÃîÂ ëÂ×ÂóòÏîÂ ÆýÃÃËåÃ¼ ÎîÂÝÒ Õ±1n¸ ÆßÁËåÃ Îû Ûý×Ã
áË»ø¸í±1 îÂïÉ ¿à¿ò ÎæÃßÁ’»«±ò ¿ýÃÃ÷àG1 ÝÂó1îÂ ÕñÉûþò
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ßÁ¿1 üÑ¢¶ýÃ ßÁ1± ÆýÃÃËåÃ¼ ›¶±ûþ 140 ÂõåÃ11 îÂïÉ1 ÕñÉûþò1
ÝÂó1îÂ ¿öÂ¿MÃÃ ßÁ¿1ËýÃÃ Ûý×Ã ßÁï± ÎßÁ±»± ÆýÃÃËåÃ¼ Ûý×Ã áË»ø¸í±îÂ
æÃ¿ëÂÿîÂ áË»ø¸ßÁ üßÁËù ÆßÁËåÃ Îû, ý×Ã÷±ò ^n¸îÂ á¿îÂîÂ Âõ1ôÂ
á¿ùÂõÍù Õ±1y ßÁ¿1ËåÃ Îû ÂõîÇÂ÷±ò ý×Ãûþ±ßÁ Î1±ñ ßÁ1±ËéÂ± ›¶±ûþ
Õüy» ÆýÃÃ Âó¿1ËåÃ¼ ›¶¿îÂËÂõðÃòàòîÂ Ûý×ÃËéÂ± ëÂ×Ë~à ßÁ1±
ÆýÃÃËåÃ Îû, Õ±¿÷ û¿ðÃ ÎßÁËòÂõ±ÍßÁ Û¿îÂûþ± Îá±ùßÁÏûþ ëÂ×øžîÂ±ßÁ
ßÁ÷ ßÁ¿1ÂõÍù üŽÂË÷± ýÃÃÝÒ ÎîÂ¿îÂûþ±Ý Ûý×Ã Âõ1ôÂ àGßÁ áù±1
Âó1± 1ŽÂ± ßÁ¿1Âõ Îò±»±¿1÷¼ Õ±÷±1 ¿ÂõÂóðÃ ü÷±áîÂ¼ ›¶¿îÂ
ÂõåÃË1 ßÁ±ÂõÇòëÂ±ý×Ã Õ'±ý×ÃëÂ1 ¿òáÇ÷ò1 ÷±S± Âõ±¿ìÂÿ Æá Õ±ËåÃ¼
ý×Ãûþ±1 Âõ±ËÂõ ý×Ã Õ¿îÂ ^n¸îÂ á¿îÂîÂ Âõ1ôÂËÂõ±1 á¿ùÂõÍù ñ¿1ËåÃ¼
ÛËòðÃË1 ^n¸îÂá¿îÂîÂ Âõ1ôÂËÂõ±1 á¿ùÂõÍù ñ1±1 ôÂùîÂ
ü±á1Ïûþ îÂÏ1îÂ Õ»¿¦šîÂ ëÂ±ãÃÃ1 ëÂ±ãÃÃ1 ÷ýÃÃ±òá1 ü÷ÓýÃÍù
ÛßÁ ÕgßÁ±1 öÂ¿»ø¸ÉîÂ ò÷±ý×Ã Õ±¿òËåÃ¼ ›¶¿îÂËÂõðÃòàò1 ÷ËîÂ
åÃ±Ñâ±ý×Ã Õ±1n¸ ùGò1 ðÃË1 ÷ýÃÃ±òá1ËÂõ±11 ¿ÂõÂóðÃ Õ¿òÂõ±ûÇ¼
›¶¿îÂËÂõðÃòàòîÂ ôvÂ’¿1ëÂ±, öÂ±1îÂ Õ±1n¸ Âõ±Ñù±ËðÃú1 ò±÷ Õ±üi§
¿ÂõÂóðÃ1 îÂ±¿ùßÁ±îÂ Õ™LöÅÇÂM ßÁ¿1ËåÃ¼ ›¶¿îÂËÂõðÃòàòîÂ ëÂ×Ë~à
ßÁ¿1ËåÃ Îû û¿ðÃ ¢¶ÏòËùG1 Âõ1ôÂ áù±1 ôÂùîÂ ÎßÁËòÂõ±ÍßÁ
ü±á1Ïûþ æÃù™¦1 2 ¿÷éÂ±1 Âõ±¿ìÂÿÂõÍù ýÃÃûþ ÎîÂË™L Âõ±Ñù±ËðÃú
Õ±1n¸ ÷±ù ÁZÏÂó1 ðÃË1 1±©†ª ÂóÔ¿ï»Ï1 ÷±ò¿äÂS1 Âó1± ýÃÃûþËîÂ±
¿äÂ1ßÁ±ù1 Âõ±ËÂõ ÎýÃÃ1±ý×Ã û±Âõ¼
û¿ðÃ Ûý×Ã ›¶¿îÂËÂõðÃò àòîÂ ëÂ×Ë~à ßÁ1± üßÁËù± ßÁï±
üÒäÂ± ýÃÃÂõÍù ýÃÃûþ, ÎîÂË™L Îüý×Ã ¿ðÃò ðÓÃ1 ò±ý×Ã Îû¿îÂûþ± äÂù¿2äÂS
àòîÂ ÎðÃàÅÝ»±1 ðÃË1ý×Ã Õ±÷±1 öÂ¿»ø¸ÉîÂ ›¶æÃijý×Ã ÕùÂó÷±ò
÷±¿éÂ1 Âõ±ËÂõ ÂóÔ¿ï»ÏîÂ ýÃÃ±ýÃÃ±ßÁ±1 ßÁ¿1Âõ ù±¿áÂõ¼ ÎüËûþ
Õ±ýÃÃßÁËäÂ±ò Õ±¿÷ ›¶ËîÂÉËßÁý×Ã üÑßÁŠ ùÝÒ Îû ÂõåÃ1îÂ Õ™LîÂÐ
äÂ±¿1-ÂóÒ±äÂ ÎæÃ±Âó± ÂõÔŽÂ Î1±Âóí ßÁ¿1 îÂ±1 ›¶¿îÂ Âó±ùò1 ðÃ±¿ûþQ
ùÝÒ û±ËîÂ ßÁ±ÂõÇòëÂ±ý×Ã Õ'±ý×ÃëÂ1 ¿òáÇ÷ò ÕùÂó ýÃÃ’ËùÝ ßÁ÷
ýÃÃûþ¼ ý×Ãûþ±1 ôÂù¦¤1+ËÂó Îá±ËéÂý×Ã ÂóÔ¿ï»Ïàò ÎüëÂ×æÃÏ ñ1íÏÍù
1+Âó±™L1 ýÃÃ’Âõ¼ ¿ò¿(îÂ 1+ËÂó ÕùÂó÷±ò ýÃÃ’ËùÝ Îá±ùßÁÏûþ
ëÂ×øžîÂ± ßÁ÷ ÎýÃÃ±»±îÂ ý×Ã üýÃÃ±ûþ ßÁ¿1 ¿ýÃÃ÷ àGßÁ á¿ùÂõÍù ñ1±1
Âó1± 1ŽÂ± ßÁ¿1Âõ Âó±¿1Âõ¼ ÛéÂ± ßÁï± ¿ßÁc Õ±¿÷ üßÁËù±Ë»
÷òîÂ 1à± ëÂ×¿äÂîÂ, 'It’s now or never' ÕïÇ±È û¿ðÃ Û¿îÂûþ±
Õ±¿÷ ÛËßÁ± òßÁ¿1 ýÃÃ±îÂ ü±»¿éÂ Âõ¿ýÃÃ ï±ËßÁ± ÎîÂË™L öÂ¿»ø¸ÉËîÂ
ýÃÃûþËîÂ± ÎßÁ¿îÂûþ±Ý Õ±¿÷ ÛËßÁ± ßÁ1±1 üÅËû±á ò±Âó±÷¼

¿Âõ« Âó¿1Ë»ú ¿ðÃ»ü1 îÂ±ÈÂóûÇ Õ±1n¸ Õ±÷±1 Õ»¦š±ò
÷Ëò±1?ò ýÃÃ±æÃ¿1ßÁ±
ÕñÉŽÂ
¿Âõ.ÎæÃ.ÛäÂ.ÛäÂ. ¦Å¨ù, Âõ1Âõ1n¸»±
Âõ±¿ýÃÃÉßÁîÂ± ›¶ðÃúÇËò Õ±¿æÃ ¿Âõ«1 ›¶¿îÂËéÂ± &1n¸QÂóÓíÇ
¿ðÃ»ü, ëÂ×åÃ»-Âó±ÂõÇò, ¿îÂ¿ï, ü¿ijùò Õ±¿ðÃßÁ ›¶äÂG Õ±â±îÂ
üò± ÎðÃà± ÆáËåÃ¼ Âõ±¿ýÃÃÉßÁîÂ± ›¶ðÃúÇËò ›¶ï÷±»¦š±îÂ ÂõUËù±ßÁßÁ
Õ±ßÁø¸Çí ßÁ1±îÂ Ûý×Ã ü÷ÓýÃ ëÂ×åÃ»-Âó±ÂõÇËò ÕîÂÉ™L æÃò¿›¶ûþîÂ±1
úÏø¸ÇÍù á¿îÂ ßÁ1± Îûò ÕòÅöÂ» ýÃÃûþ û¿ðÃÝ Âó±åÃÍù ý×Ãûþ±1
ÕÒ±1îÂ ßÁ1± &ìÂÿ±ïÇ ¿Âõù±ßÁ ÕòÅñ±»ò ßÁ1±1 Âó±åÃîÂ 1±ý×ÃæÃ ù±ËýÃÃ
ù±ËýÃÃ ¿ÂóåÃ UU¿ßÁ ÕýÃÃ± Âó¿1ù¿ŽÂîÂ ýÃÃûþ¼ ¿ßÁûþËò± Âõ±¿ýÃÃÉßÁîÂ±1
›¶ðÃúÇËò ÷Óù ¿Âõø¸ûþÂõd1 îÂ±ÈÂóûÇ1 Âó1± Õ±÷±ßÁ ÂõU ðÓÃÍ1îÂ
ÕÒ±îÂ1±ý×Ã 1±Ëà¼
¿Âõ« Âó¿1Ë»ú ¿ðÃ»ü1 ÎŽÂSËéÂ± ÕòÅ1+Âó âéÂò±ý×Ã
üÑâ¿éÂîÂ ÆýÃÃËåÃ ÂõÅ¿ù ßÁËù öÅÂù ÎßÁ±»± òýÃÃ’Âõ¼ ¿Âõ« Âó¿1Ë»ú
¿ðÃ»ü1 ò±÷îÂ ðÅÃËæÃ±Âó± áåÃÂóÅ¿ù 1n¸ý×Ã ÎåÃù¿ôÂ îÅÂ¿ù ÎôÂäÂÂõÅßÁ
/ éÅÂý×ÃéÂ±1 Âõ± ÕòÉ±òÉ ü±÷±¿æÃßÁ ÷±ñÉ÷îÂ ›¶äÂ±1 ßÁ¿1 ÛäÂ±÷

Îù±ËßÁ ÛßÁ ¿ÂõËúø¸ ñ1í1 Õ±Rüc¿©† ù±öÂ ßÁ1± ÎðÃà± û±ûþ¼
Ûý×Ãûþ± Õ»ËúÉ ÂõÉ¿M ¦¤±ñÏòîÂ±1 ¿Âõø¸ûþ¼ Õ±÷±1 ÷±îÂ ÷îÂ±1
Õ¿ñßÁ±1 ¿ò(ûþ ò±ý×Ã¼ ÷±îÂ ÷îÂ± ÷±Ëòý×Ã ¿ÂõÂóðÃ¼ Õ±òýÃÃ±ËîÂ¿ðÃ,
ÎîÂÝÒËù±ËßÁ ù±öÂ ßÁ1± Ûý×Ã Õ±Rüc¿©†1 Âõ±UùÉ ›¶ðÃúÇËò
Õ±¿æÃßÁ±¿ù ÂõUîÂËßÁ Õ±ßÁø¸Çí ßÁ1± ÎðÃà± ÆáËåÃ Õ±Rüc¿©†1
Âó¿1¿ñ öÂ±¿ãÃÃËùý×Ã Õï™L1 ýÃÃûþ Õ±1n¸ ÎýÃÃ±»±ËîÂ±Ý ¦¤±öÂ±¿»ßÁ¼
ÛéÂ± ü÷ûþîÂ îÂ±ËßÁ ÎýÃÃ±»± ÎðÃà± ÆáËåÃ¼ ¿Âõ« Âó¿1Ë»ú
¿ðÃ»ü1 ¿ðÃò±Ý Îüý×Ã ÛËßÁ ðÔÃúÉ ÎðÃà± û±ûþ¼ ÎßÁý×ÃæÃò÷±Ëò
ðÅÃËæÃ±Âó±÷±ò ÂõÔŽÂË1±Âóí [¿ûËÂõ±11 Õ±ûþÅü Ûü5±ËýÃÃý×Ã òýÃÃûþ]
ßÁ¿1 ÎäÂù¿ôÂ îÅÂ¿ù ü±÷±¿æÃßÁ ÷±ñÉ÷îÂ ›¶äÂ±1 ßÁ¿1 ÂõgÅÂõáÇ Õ±1n¸
ÕòÅ1±áÏ1 Âó1± Âõ±Ð Âõ±Ð ›¶äÅÂ1 Âó¿1÷±Ëí ÂõÅéÂ¿ùÂõÍù ûP ßÁË1¼
îÂ±1 Âó¿1»ËîÇÂ ÎîÂÝÒËù±ËßÁ Î1±Âóí ßÁ1± ÂõÔŽÂ1 ÂóÅ¿ùËßÁý×ÃéÂ±
üûîÂËò üÑ1ŽÂí1 ›¶ûþ±ü ßÁ1±ËýÒÃËîÂò 1±ý×ÃËæÃ ÎîÂÝÒßÁ Âõ±
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ÎîÂÝÒËù±ßÁßÁ ÂõÅßÅÁ ëÂ×æÃ±¿1 ›¶úÑü± ßÁ¿1ËùËýÒÃËîÂò¼
Û¿îÂûþ± Ûàò æÃÏ»™L åÃ¿Âõ1 ßÁï± ßÁÝÒ, ÛÂõ±1 ÛæÃò
Î©†éÂ ÎÂõ‚ Õ» ý×Ã¿Gûþ±1 úÏø¸Ç ¿Âõø¸ûþ±ý×Ã ÛßÁ ¿ÂõËúø¸ ÕÒ±äÂ¿ò1
Õ™LáÇîÂ Ûàò ¿Âõ«¿ÂõðÃÉ±ùûþîÂ ÎßÁ±Ëò± ÛéÂ± ¿ÂõöÂ±áîÂ
ÂõÔŽÂË1±Âóí ßÁ¿1ÂõÍù Õ±¢¶ýÃ ›¶ßÁ±ú ßÁË1¼ ßÁï±÷ËîÂý×Ã ßÁ±÷¼
ÂõÔŽÂË1±Âóí1 ¿ðÃò± ÎðÃà± á’ù Îû ¿÷êÂ±ý×Ã Õ±1n¸ ü¥¤ñÇò±1
á±Ë÷±äÂ±1 Âõ±ËæÃéÂ ¿ÂõöÂ±áËéÂ±Ë» ¿û÷±ò ðÃ±¿ãÃÃ ñ¿1Ëù Îüý×Ãûþ±
ÂõÔŽÂ-ÂóÅ¿ù1 ÷ÓùÉîÂÍßÁ ûËï©† ÎÂõ¿åÃ Õ±¿åÃù¼ ¿÷êÂ±ý×Ã ¿Âõù±ÝÒËîÂ
¿Âõù±ÝÒËîÂ ÎÂõ‚1 ¿Âõø¸ûþ± ßÁ÷Ç±äÂ±1Ï öÂ±á¿1 á’ù¼ ðÅÃöÇÂ±áÉÂõúîÂÐ
Õ¿îÂ ßÁ÷ üÑàÉßÁ ÂóÅ¿ùËýÃÃ æÃÏûþ±ý×Ã ëÂ×¿êÂËù¼ Ûý×Ã ßÁï± Îüý×Ã
ÎÂõ‚1 ¿Âõø¸ûþ± æÃËò ÎÂó±òÂóéÂÏûþ±ÍßÁ Î÷±ßÁ ÆßÁ¿åÃù¼ Ûý×Ãûþ±ý×Ã
ÆýÃÃËåÃ Õ±¿æÃ1 ü÷±æÃ1 üÒäÂ± ðÃ¿ùù¼
¿Âõø¸ûþËéÂ± Õ¿îÂ ›¶±üÑ¿áßÁ, Îüý×ÃÂõ±ËÂõý×Ã Îùà±ËéÂ±îÂ
ßÁï±¿à¿ò ëÂ×Ë~à ßÁ¿1ËùÒ±¼ Û¿îÂûþ± Õ±ËýÒÃ± ÷Óù ¿Âõø¸ûþËéÂ±Íù¼
¿Âõ« Âó¿1Ë»ú ¿ðÃ»ü1 ¿ðÃò± ÕïÇ±È 5 æÅÃò îÂ±¿1Ëà ›¶¿îÂ ÂõåÃË1
ëÂ×ùýÃÃ-÷±ùËýÃÃË1 ¿ðÃ»ü¿éÂ Âó±ùò ßÁË1 ¿Âõ«1 äÅÂËßÁ ÎßÁ±Ëí¼
Ûý×Ã ÎŽÂSîÂ ÕüË÷± ¿ÂóåÃÂó¿1 ïßÁ± ò±ý×Ã¼ Õ»ËúÉ ôÂË1©†
Î÷ò Âó½À û±ðÃ» Âó±ËûþËãÃÃ Ûý×Ã ÎŽÂSîÂ ¿Âõ«1 Âó¿1Ë»ú
¿ðÃ»üÍù Âõ±éÂ äÂ±ý×Ã ïßÁ± ò±¿åÃù¼ ü¥óÓíÇ ÛßÁßÁ ›¶ËäÂ©†±Ë1 55
ÂõáÇ ¿ßÁÐ¿÷Ð öÓÂ¿÷îÂ ÂõÔŽÂË1±Âóí ßÁ¿1 Ûà¿ò ›¶ßÁ±G ýÃÃ±¿ÂõÍù
Âó¿1íîÂ ßÁ¿1Ëù¼ Õ±1y¿í Õ±¿åÃù 1979 äÂòîÂ¼ ÎîÂÝÒ1
ò±Ë÷Ë1 1±ý×ÃËæÃ ›¶ïË÷ Ûý×Ã ýÃÃ±¿Âõ1 ò±÷±™L1 ‘‘÷Óù±ý×Ã ßÁ±êÂ¿ò’’
ßÁ¿1Ëù¼ Ûý×Ã ýÃÃ±¿Âõ1 Âõ±ËÂõ Âõò1Ïûþ± ýÃÃ±îÂÏËûþ ¦š±òÏûþ á±ÝÒËÂõ±1îÂ
ñÂõÑüùÏù± üÔ¿©† ßÁ¿1ËåÃ ÂõÅ¿ù ÎîÂÝÒßÁ ÷ÔîÂÅÉ1 öÂ±ÂõÅ¿ßÁ ›¶ðÃ±ò
ßÁ¿1¿åÃù¼ 38 ÂõåÃ1Ïûþ± Õ±ú±üÅñÏûþ± ›¶ËäÂ©†±1 Õ™LîÂ Ûý×Ã
ßÁ±êÂ¿òàò ýÃÃ±¿ÂõÍù Âó¿1íîÂ ÆýÃÃ¿åÃù¼ Õ±¿æÃ û±ðÃ» Âó±ËûþÑ
Âó¿1Ë»ú Õ±1n¸ Âó±¿1Âó±¿«ÇßÁîÂ±1 ‘‘Õ±ý×ÃßÁò’’ Æù Âó¿1íîÂ
ýÃÃ’ù¼ ÎßÁ±ËòÝ ¿äÂ¿ò Îò±ËÂó±»± ÷Óù±ý×ÃßÁ Õ±¿æÃ ü÷¢¶ ¿Âõ«ý×Ã
¿äÂ¿ò ÎÂó±»± ýÃÃù Õ±1n¸ ü-üij±ËòË1 ¿òæÃ ¿òæÃ ÎðÃúÍù ¿ò÷Laí
æÃËò±»± ýÃÃ’ù¼ Ûý×Ã ÎŽÂSîÂ Õ±Ë÷¿1ßÁ±, 1±¿åÃûþ±, éÂÏò ÎßÁ±Ëò±
¿ÂóåÃÂó¿1 ïßÁ± ò±ý×Ã ¼
¿Âõ« Âó¿1Ë»ú ¿ðÃ»ü1 ¿ðÃò± ðÅÃý×Ã ÛéÂ± áåÃÂóÅ¿ù Î1±Âóí
ßÁ¿1Ëùý×Ã Âó¿1Ë»ú 1ŽÂ± Âó¿1Âõ æÃ±Ëò±· Õ±¿÷ Õ±¿æÃ ÛßÁ
ëÂ×ËÁZáæÃòßÁ ›¶ðÓÃ¿ø¸îÂ Âó¿1Ë»ú1 ÷±æÃîÂ æÃÏ»ò Õ¿îÂÂõ±¿ýÃÃîÂ
ßÁ¿1ÂõùáÏûþ± ÆýÃÃËåÃ¼ ÷±ò»üÔ©† Õ¦¤±¦šÉßÁ1 Âó¿1Ë»Ëú Õ±÷±1
öÂ¿»ø¸ÉîÂ ›¶æÃij1 Âõ±ËÂõ Õú¿ò üÑßÁéÂ ßÁ¿ìÂÿûþ±ý×Ã Õ±¿òËåÃ¼ ¿Âõ«
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Âó¿1Ë»ú ¿ðÃ»ü1 îÂ±ÈÂóûÇ ›¶ü±1 Õ±1n¸ ›¶äÂ±11 Âõ±ËÂõ Õ±¿÷
ÂõXÂó¿1ßÁ1 ýÃÃ’Âõ ù±¿áÂõ¼ Õ±¿÷ ÂõUËîÂ öÂ±ËÂõÒ± Õ±1n¸ Õ±÷±1
÷òîÂ üÅ÷Å»±ý×Ã ¿ðÃû± ÆýÃÃËåÃ Îû ÂõÔŽÂË1±Âóí ßÁ¿1Ëùý×Ã Âó¿1Ë»ú
1ŽÂ± Âó¿1Âõ¼ ›¶ßÔÁîÂËîÂ Îüý×Ãûþ± ýÃÃûþ æÃ±Ëò± üy»¼ ¿Âõ« Âó¿1Ë»ú
¿ðÃ»ü ÷±Ëò ÎßÁ»ù ÂõÔŽÂË1±Âóí ßÁ1± ¿ðÃò Îò¿ßÁ· Õ±äÂùËîÂ
Îüý×Ãûþ± ÛßÁ ëÂ×ðÃ±ýÃÃ1íËýÃÃ ÷±S¼ ý×Ãûþ±1 ÁZ±1± ÷±ò»æÃ±¿îÂßÁ
ÂõÔŽÂË1±Âóí1 Âõ±ËÂõ Õ±™LÐ1©†ªÏûþ Õ±ý3Ã±ò æÃò±ý×ÃËåÃ¼ Ûý×ÃÂõ±1
2022 Âõø¸Ç Õ±™LÐ1±©†ªÏûþ ¿Âõ«Âó¿1Ë»ú ¿ðÃ»ü1 
ù
’á±ò
ÆýÃÃËåÃ ‘‘ÎßÁ»ù Ûàò ›¶ßÔÁ¿îÂ1 ÆüËîÂ ü¥xÏ¿îÂ ÂõæÃ±ý×Ã 1à±¼
ÂóÔ¿ï»Ï ›¶ßÔÁ¿îÂ ï±¿ßÁËùËýÃÃ ¿Âõ« ï±¿ßÁÂõ Õ±1n¸ Õ±¿÷ ï±¿ßÁ÷¼
äÂ1ßÁ±Ë1 ›ù±¿©†ßÁ1 ÎÂõá ¿ò÷Ç±í ßÁ1± ßÁ±1à±ò± ü÷ÓýÃ Âõg ßÁ¿1
ÎîÂÝÒËù±ßÁßÁ ÕòÅ1+Âó üÑ¦š±Âóò1 Îû±á±1 ßÁ¿1 ¿ðÃûþ±1 ÂõÉ»¦š±
ßÁ¿1Âõ ù±¿áÂõ¼ ›ù±¿©†ßÁ ÎÂõá1 Õ±ÂõæÃÇò± Õ±÷±1 äÂ±¿1ÝßÁ±ø¸
¿ÂõÂóðÃæÃòßÁ ßÁ¿1 îÅÂ¿ùËåÃ¼ ›ù±¿©†ËßÁ òù±-òðÇÃ÷±, Âó±òÏ Îû±»±
ü1n¸-üÅ1± Âõ±éÂËÂõ±1 Âõg ßÁ¿1 ¿ðÃûþ±îÂ òá1-äÂýÃÃ1 Õ±¿ðÃîÂ ßÔÁ¿S÷
Âõ±Ëò 1±ý×ÃæÃßÁ, ;ù±-ßÁù± Îà±»±ý×ÃËåÃ¼ Õ±¿æÃ òá1 äÂýÃÃ1îÂ ŽÅÂ^
ŽÅÂ^ ¦¤±ïÇ1 Âõ±ËÂõ ÂõÉ»ü±ûþÏ üßÁËù òù±-òðÇÃ÷± ÂóÅ¿îÂ ÂõÉ»ü±¿ûþßÁ
›¶¿îÂ‡Â±ò á¿ìÂÿ îÅÂ¿ùËåÃ Õ±1n¸ ÆðÃ¿òßÁüÔ©† Õ±»æÃÇò±ËÂõ±1 1±™¦±1
ßÁ±ø¸ËîÂ ÎÂóù±ý×Ã ü÷¢¶ Âó¿1Ë»ú ðÅÃáÇg÷ûþ ßÁ¿1 îÅÂ¿ùËåÃ¼ Ûý×Ãûþ±
Âó¿1Ë»ú ¿ðÃÂõü1 Õ±ÝÒîÂ±Íù ò±¿ýÃÃÂõ Îò¿ßÁ· ü±¥x¿îÂßÁ ü÷ûþîÂ
Õ±¿÷ ¿Âõ« Âó¿1Ë»ú ¿ðÃ»ü¿éÂ ëÂ×ðÃÄû±ÂóòîÂ Õ±¿÷ ¿û÷±ò &1n¸Q
¿ðÃÝÒ îÂ±1 ¿ÂõÂó1ÏËîÂ ¿ðÃ»ü¿éÂ1 îÂ±ÈÂóûÇ ›¶äÂ±1 Õ±1n¸ ›¶ü±1îÂ
¿ü÷±ò &1n¸Q ›¶ðÃ±ò òßÁË1Ò±¼ ôÂùîÂ ¿ðÃ»ü¿éÂ ÎßÁ»ù ÛéÂ±
¿ðÃò1 ÷±æÃËîÂ üÏ÷±ÂõX ÆýÃÃ Æ1ËåÃ¼ ÎßÁ¿îÂûþ±Âõ± ÛËò ù±Ëá
Îûò ¿Âõ« Âó¿1Ë»ú ¿ðÃ»ü1 ¿ðÃò±ý×Ã ¿û÷±ò Âó±Ë1 ÂõÔŽÂË1±Âóí
ßÁ¿1Âõ ù±Ëá Õ±1n¸ Õ»¿ú©† ¿ðÃòËÂõ±1îÂ ÂõÔŽÂË1±Âóí òßÁ¿1ËùÝ
ýÃÃ’Âõ¼ ÕòÅ1+Âó öÂ±ËÂõ ¿Âõ« Âó¿1Ë»ú ¿ðÃ»ü ÷±Ëò ÎßÁ»ù
ÂõÔŽÂË1±Âóí ßÁ1± ¿ðÃ»ü ÎûËò ù±Ëá¼ ›¶ßÔÁîÂËîÂ Ûý×Ã ¿ðÃ»ü¿éÂËûþ
¿ßÁ üÓäÂ±ûþ· ý×Ãûþ±1 ›¶±ü¿eßÁîÂ± ¿ßÁ· ¿ßÁûþ Ûý×Ã ¿ðÃ»ü1 Õ±ù÷îÂ
ü÷¢¶ ¿Âõ«1 Âó±¿1Âó±¿«ÇßÁ Âõ±îÂ±Âõ1íßÁ üÅ¦š üÂõù ßÁ¿1ÂõÍù
Õ±™LÐ1±©†ªÏûþ Âó¿1Ë»ú ¿Âõ:±òÏüßÁËù ÕýÃÃ¿òÇËú ÛßÁ áí
Õ±Ëµ±ùò üÔ¿©† ßÁ¿1Âõ ¿ÂõäÂ±¿1ËåÃ¼ ÛËòñ1í1 Ûú ÛÂõÅ¿1 ›¶Ÿ
Ûý×Ã ¿ðÃ»ü1 ÎòÂóïÉîÂ ùÅßÁ±ý×Ã Õ±ËåÃ¼ ü÷¢¶ ¿Âõ«1 Âó¿1Ë»ú
Õ±1n¸ Âó±¿1Âó±¿«ÇßÁ Âõ±îÂ±Âõ1í1 ÎŽÂSîÂ üæÃ±á ßÁ¿1 á¿ìÂÿ
îÅÂ¿ùÂõÍù Ûý×Ã ¿ðÃ»ü¿éÂ 1973 äÂò1 5 æÅÃò1 Âó1±ý×Ã Âó±ùò
ßÁ¿1 ÕýÃÃ± ÆýÃÃËåÃ¼

Õ±¿÷ üßÁËù±Ë» æÃ±Ëò± Îû ¿Âõ« ÂõèpÁ±G1 ÛßÁ÷±S
÷±òÅýÃ ï±¿ßÁÂõ Âó1± ¢¶ýÃËéÂ±Ë» ÆýÃÃËåÃ ÂóÔ¿ï»Ï¼ Ûý×Ã ¿Âõ«1
Âó±¿1Âó±¿«¸ÇßÁ Âõ±îÂ±Âõ1í û¿ðÃ æÃÏ»ßÓÁù1 ›¶¿îÂßÓÁËù á¿îÂ ßÁË1
ÎîÂË™L Ûý×Ã æÃÏ»ßÓÁù1 ¿ßÁ ýÃÃ’Âõ¼ ›¶ÂõæÃò1 ¿ÂõßÁŠ ÂóËï± ò±ý×Ã ¼
Õ±÷±1 äÂ±¿1ÝôÂ±Ëù ÎßÁ»ù ›¶ðÓÃø¸í¼ æÃù ›¶ðÓÃø¸í, ús ›¶ðÓÃø¸í,
ú¿M ›¶ðÓÃø¸í, Âõ±ûþÅ ›¶ðÓÃø¸í Õ±¿ðÃ¼ Ûý×Ã ›¶ðÓÃø¸í ¿Âõù±ËßÁ Õ±¿æÃ
ü÷¢¶ ¿Âõ« åÃ±¿ò ñ¿1ËåÃ¼ Õ±÷±1 æÃòòÏ ñ1±à¿òÍù üÑßÁéÂ
Õ±1n¸ Õú¿ò Âõ±îÇÂ± ßÁ¿ìÂÿûþ±ý×Ã Õò± Ûý×Ã ›¶ðÓÃø¸í1 üÔ¿©†ßÁîÇÂ±
Õ±¿÷ ¿òËæÃý×Ã¼ Õ±÷±1 ÷±òÅýÃ ¿Âõù±ßÁ1 ÛéÂ± ¦¤±öÂ±¿»ßÁ ¿òûþ÷ Õ±¿÷ ¿òËæÃý×Ã Âõ±îÂ±Âõ1í ÎÂõûþ± ßÁË1Ò± Õ±1n¸ ¿òËæÃý×Ã ý×Ãûþ±1 Âó1±
Âó¿1S±í Âó±ÂõÍù ëÂ×Âó±ûþ ¿ÂõäÂ±¿1 ýÃÃ±ûþ1±í ýÃÃÝÒ¼ îÂ±1 Âó¿1»ËîÇÂ,
Õ±¿÷ ¿òËæÃý×Ã Ûý×Ã ›¶ðÓÃø¸í÷ÅM Âõ±îÂ±Âõ1í üÔ¿©† ßÁ1±îÂ ÛËà±æÃ
Õ±áÂõ±¿ìÂÿ Îû±»±ËýÒÃËîÂò Õ±¿æÃ1 Ûý×Ã üÑßÁéÂ1 üijÅàÏò
òýÃÃ’Ëù±ËýÒÃËîÂò¼
›¶ðÓÃÄø¸í1 ëÂ×Èü1 ¿Âõø¸Ëûþ Õ±¿æÃ òæÃò± ÷±òÅýÃ ò±ý×Ã¼
¿êÂßÁ ÎîÂËòðÃË1 ›¶ðÓÃø¸í1 Âó1± ¿ßÁ ¿ßÁ ŽÂ¿îÂ ýÃÃûþ Âõ± ýÃÃ’Âõ Âó±Ë1
Õ±¿ðÃ ü1n¸1 Âó1± ëÂ±ãÃÃ1ÍùËßÁ üßÁËù±Ë» ÂõÅ¿æÃ ÎÂó±»± ÆýÃÃËåÃ¼
¿ßÁc, îÂï±¿ÂóÝ Õ±¿÷ ›¶ðÓÃø¸í üÔ¿©†îÂ ¿òËîÂÌ Õ¿1ýÃÃí± Îû±á±ý×Ã

Õ±¿ýÃÃËåÃÒ±¼ ¿ßÁûþ Õ±¿÷ Õ±¿æÃßÁ±¿ù ûLa Õ¿ÂõýÃÃËò ÛËà±ËæÃ±
Õ±áÂõ±¿ìÂÿÂõ Îò±Ëà±ËæÃÒ±· Îà±æÃßÁ±¿ìÂÿÂõÍù Ûù±ýÃÃ ßÁ1± ýÃÃ’ù¼
æÃÏ»ò Õ±1n¸ æÃÏ¿»ßÁ±1 Âõ±ËÂõ ›¶ðÓÃø¸íûÅM ÛËßÁ± ÛËßÁ±éÂ±
Âó¿1Ë»ú Õ±ËßÁÒ±»±¿ù ù’Âõ ùá± ÆýÃÃËåÃ¼ Õ±¿÷ æÃ±¿ò q¿òÝ
Ûý×Ã Âóï Âõ±¿äÂ ù’Âõ ùá± ÆýÃÃËåÃ¼ òîÅÂò ›¶æÃijßÁ ñÂõÑü±RßÁ
Âó¿1Ë»ú1 á1±ýÃÃËù ¿òËŽÂÂó ßÁ1±îÂ Õ±¿÷ ¿ÂóåÃ UU¿ßÁ ïßÁ±
ò±ý×Ã¼ ÎðÃ±ßÁ±ò-ÎÂó±ýÃÃ±1, ÎýÃÃ±ËéÂù, ÷±åÃ ÂõæÃ±11 Îáù± Îáù±
Õ±ÂõÇæÃò±ËÂõ±1 1±™¦±1 ðÃÒ±¿îÂîÂ ðÃ’÷ ðÃ’÷ ßÁ¿1 ÎÂóù±ý×Ã Õ±¿÷
Õ±÷±1 ¿òæÃ1 ¿ÂõÂóðÃ ¿òËæÃ ÷±¿îÂ Õò± ò±ý×ÃËò· ðÅÃáÇg÷ûþ
Âó¿1Ë»ú1 ÷±æÃîÂ Õ±¿÷ Âõ±ü ßÁ¿1 ÕöÂÉ™¦ ÆýÃÃ Âó¿1ËåÃ± Îò¿ßÁ·
ÂõÔýÃÈ ÂõÔýÃÈ ßÁù-ßÁ±1à±ò± ëÂ×ËðÃÉ±¿áßÁ ›¶¿îÂ‡Â±ò, û±ò-Âõ±ýÃÃò1
Âó1± ÝËù±»± ÎñÒ±»±ý×Ã ü÷¢¶ Âõ±îÂ±Âõ1í ›¶ðÓÃ¿ø¸îÂ ßÁ¿1ËåÃ ÂõÅ¿ù
ßÁ÷ ÆýÃÃ ýÃÃ±~± ßÁË1Ò±Ëò· ¿ßÁc â11 ßÁ±ø¸ËîÂ ïßÁ± æÃ±»11 ðÃ’÷,
Âó±òÏ ü1¿ßÁÂõ Îò±»±1± òù±-òðÇÃ÷±1 Âó1± üÔ¿©† ÎýÃÃ±»± ðÓÃ¿ø¸îÂ
Âõ±ûþÅý×Ã Õ±÷±ßÁ ¿äÂ1¿ðÃò1 Âõ±ËÂõ Îû âÓíÏûþ± ßÁ¿1ËåÃ¼ Îüý×Ã ßÁï±îÂ
ßÁ±Ë1±Ë1 á±-ù1± ò±ý×Ã¼ Õ±¿÷ Âõü¿îÂ ßÁ¿1 ïßÁ± ÛßÁ÷±S
ÂóÔ¿ï»Ï1 üÅ-¦¤±¦šÉ1 ›¶¿îÂ üËäÂîÂò òýÃÃ’Ëù Õ±÷±1 ¿Âõò±ú
¿ò¿(îÂ¼ Ûý×Ã ßÁï± üßÁËù±Ë» ÕòÅñ±»ò ßÁ1± ëÂ×¿äÂîÂ¼
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MEANING OF SUSTAINABLE DEVELOPMENT
According to “United Nations World Commis-

sion on Environment and Development” sustainable
development is defined as “development that meets

the needs of the present, without compromising the
ability of future generations to meet their needs.”

of technology and social organisation on the environment’s ability to meet present and future
needs.

IMPORTANCE OF SUSTAINABLE DEVELOPMENT
It is really very important to adopt sustain-

The concept of sustainable development was

able development. Human claims on environment

its report named ‘Our Common Future’, also called

forests, grasslands and croplands- are also being

popularised in 1987 by the “United Nations World

Commission on Environment and Development” in
the Brundtland Report.

The definition of sustainable development,

which is widely accepted now, contains two key concepts:

1) The concept of needs, in particular, the essential

needs of the world’s poor which should be given
top most priority
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2) The concept of limitations imposed by the state

are destroying our ecosystem at an alarming rate.

Earth’s four principal biological systems- fisheries,
damaged at an alarming rate.

Sustainable Development can help to save

our ecology and environment, which in turn will help
in our survival. This concept teaches us to make use
of resources with maximum benefit without wastage. It creates the feeling that natural resources are

the common property of all and nobody can use the
property according to his/her personal will. People

become aware about their responsibility to preserve

natural resources and to use them judiciously. Last
but not the least, it also attempts to create the concept of maintaining and conserving natural resourc-

which will eventually lead to the Earth’s degu

and natural habitats, almost all of this increase

MAIN PRINCIPLES OF SUSTAINABLE DEVELOP-

will have to be achieved by raising yields on

MENT

existing crop land rather than by extending
the area under cultivation. But this is hardly

Some of the main principles of sustainable

u
u
u

u

Respect and care for all forms of life.
Improving the quality of human life.

u

population will live in countries with a popu-

u

environment.

lation density of more than 400 per square
kilometres. The next generation will also see

Enabling communities to care for their own
personal

attitude

towards the environment.

and

the size of the world economy tripple. This
growth would lead to severe environmental
degradation.

practices

PROBLEMS RELATED TO SUSTAINABLE DEVELOPMENT

The drive towards achieving sustainable de-

velopment has both pros and cons. Sustainable development holds utmost importance at present but

Thus, problems and challenges are formida-

ble.

SOLUTIONS RELATED TO SUSTAINABLE DEVELOPMENT
SHORT TERM SOLUTIONS u

along with this importance, there comes some asso-

ciated problems too. Some of the problems related to
sustainable development areu

The concept of sustainable development is
subject to criticism, because any negative rate

of exploitation of a non renewable resource
will eventually lead to deprivation of the basic
u

During the working lifetime of children born

double . By 2050, almost one-third of world’s

Minimising the depletion of natural resources.

Changing

possible.

today, the population of the world will almost

Conserving the earth’s vitality and diversity.

u

Total world consumption of cereals will almost double by 2030. To protect fragile soils

es for the future generations.

development are-

radation.

needs of a relatively larger human population.

As income rise, desire will obviously increase,

u
u
u

u

Stopping deforestation and placing more emphasis on afforestation and regeneration of
forest cover.
Proper waste management and waste disposal.

Controlling all kinds of pollution.

Adoption of rainwater harvesting, drip/sprinkler irrigation, and alternative sources of energy
Illegal smuggling of forest resources and minerals should be stopped.
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LONG TERM SOLUTIONSu

u
u

u
u

Governments must make laws and policies

aimed at safeguarding the environment and

u

A system of taxes and fines to limit damage to

u

ecology

Awareness and responsibility campaigns

ecology

Adopting sustainable agriculture

Implementation of goals set by Agenda 30

United Nations Sustainable Development

Summit (2015) set global development goals. These

goals are termed as Agenda 2030. Some of the goals
are-

u

u

End poverty in all its forms everywhere.

u

Achieve gender equality and empower all
women and girls.

Ensure access to water and sanitation for all.

Take urgent action to combat climate change
and its impacts.

Conserve and sustainable use of oceans, seas
and marine resources.

It is high time that we realise our moral and

ethical obligations to Mother Earth and to our future
generations. If we keep on ignoring the vital signs (

like global warming, hurricanes, etc.) of an ailing environment, then the ecology and environment would
get severely damaged, endangering the survival of
our future generations.

“We have not inherited the Earth from our forefathers;
we have borrowed it from our children.”
						 – Lester Brown
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SUSTAINABLE DEVELOPMENT &
ENVIRONMENT ISSUES IN INDIA

Soumallya Nayek

S/o Malay Nayek
Chief Manager (Chemical)
BCPL, Dibrugarh
The term “environment” refers to surround-

ings of a person or an animal. It can be living (biotic)

or non-living (abiotic) things. It includes physical,

chemical and other natural forces. The major functions

served by the environment are supply of resources,
sustenance of life, providing aesthetic value etc.

SOME OF THE SIGNIFICANT ENVIRONMENTAL ISSUES OF INDIA ARE:
1. Degrading Air Quality Index.
2. Loss of Biodiversity.

3. Lack of Waste Management.

4. Depletion of Resources (Land, Water and

city is, how polluted the air currently is.

The air quality index is calculated based on

averages of all pollutant concentrations measured in
a full hour, a full 8 hours, or a full day.

As per CPCB’s (Central Pollution Control

Board) air quality standards, AQI is categorised into

six parts. AQI between 0-50 is considered ‘good’,

51-100 ‘satisfactory’, 101-200 ‘moderate’, 201-300
‘poor’, 301-400 ‘very poor’, and between 401-500
‘severe’.

Air)

5. Growing Water Scarcity.

6. Environmental Degradation

7. Loss of Resilience in Ecosystems

DEGRADING AIR QUALITY INDEX (AQI):
Air Quality Index (AQI) is the index value that

gives us what is the current pollution status in the

Source - Internet
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In 2019, as part of a worldwide survey, it was

discovered that 21 out of the 30 most polluted cit-

ies were in India. And this pushed India’s ranking
as a country to 5 place. The US AQI number averth

age out at 152 and the PM2.5 figure recorded was
58.08µg/m³. This concentration was 5 times higher
than that recommended by the World Health Organi-

sation (WHO). This means serious health problems
for most of the country.

LOSS OF BIODIVERSITY
Biodiversity loss refers to the decline or dis-

and changes in its uses due to activities such as deforestation have a negative impact on ecosystems
and the species that make them up.

Invasive alien species - Invasive Alien

Species are the second biggest cause of loss of biodiversity in the world, according to the United Na-

tions Development Programme (UNDP). They act as

predators, compete for food, hybridise with native
species, introduce parasites and diseases etc.

Over-exploitation of the natural environ-

appearance of biological diversity, understood as the

ment–The overexploitation of natural resources, that

respective genetic variability, as well as the natural

the planet's flora and fauna.

variety of living things that inhabit the planet, its

different levels of biological organisation and their
patterns present in ecosystems.
Causes of Biodiversity Loss:

Climate change - Climate change impacts

biodiversity at various levels: species distribution,
population dynamics, community structure and the
functioning of the ecosystem.

Pollution - When we talk about pollution,

we may think of car exhaust fumes billowing into the
atmosphere, but biodiversity is not only affected by

this type, it is also affected by noise pollution and
land pollution.
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Destruction of habitats - Soil Pollution

is, their consumption at a speed greater than that of
their natural regeneration, has an obvious impact on
LACK OF WASTE MANAGEMENT
The types of Waste Management are:
•

Recycling.

•

Biological Reprocessing.

•
•

Incineration.
Landfill.

Recycling
Recycling makes a huge difference in protect-

ing the environment. Amongst the various types of
waste management, recycling means that garbage is

not disposed of in landfills or water sources by making usable litter components.

Incineration
This type of waste management includes the

disposal of waste materials by means of burning. The
thermal treatment is another name for this disposal
method.

Landfill
It is one of the most popular types of waste

management systems in the world. It includes the
collection, transportation, disposal and burying of

Source - Internet

waste in designated property. Many towns are plan-

ENVIRONMENTAL DEGRADATION

Biological Reprocessing

through which the natural environment is compro-

ning deserted and barren areas to cope with waste.

Chemical waste materials, such as kitchen

waste and paper goods, can be reused after a proce-

dure called biological reprocessing which is another
popular system amongst the varied types of waste
management.

DEPLETION OF RESOURCES (LAND, WATER AND

Environmental degradation is a process

mised in some way, reducing biological diversity and

the general health of the environment. This process
can be entirely natural in origin, or it can be accelerated or caused by human activities.

Causes of Environmental Degradation
n

AIR)
What causes the depletion of natural resources?
n
n
n
n
n
n

n

Overpopulation

Overconsumption and waste.

Destructions of ecosystems lead to loss of
biodiversity.

Technological and industrial development.
Erosion

Pollution and contamination of resource.

GROWING WATER SCARCITY

Reasons behind water scarcity in India

n 		 Inefficient use of water for agriculture.

n 		 Reduction in traditional water recharging
areas.

n 		 Sewage and wastewater drainage into
traditional water bodies.

n
n
n
n

Land Disturbance - A more basic cause of
environmental degradation is land damage.

Pollution - Pollution, in whatever form,

whether it is air, water, land or noise is
harmful to the environment.

Overpopulation.
Landfills.

Deforestation.

Natural Causes.

LOSS OF RESILIENCE IN ECOSYSTEMS
The loss of an ecosystem’s ability to recover

from a disturbance whether due to natural events
such as hurricanes or volcanic eruptions or due to
human influences such as overfishing and pollution

endangers the benefits (e.g., food, clean water, and
aesthetics) that humans derive from that ecosystem.
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Governmental Initiatives to Tackle Environmental Degradation
The government of India has taken various

steps to safeguard the environment. Some of them
are listed below:
1.

Swachh Bharat Mission

4.

Compensatory Afforestation Fund Act

2.
3.
5.
6.
7.

Green Skill Development Programme
Namami Gange Programme
(CAMPA)

National Mission for Green India
National
gramme

River

Conservation

Pro-

Conservation of Natural Resources &
Eco-systems

SUSTAINABLE DEVELOPMENT: MEANING & FEATURES

The main features of sustainable develop-

ment include

1. Increase in per capita income.

2. Judicious use of natural resources.

3. Preserving the resources for future generations.

Measures Taken by India to Implement Sustainable Development
n 		 Population Control Measures. India

has promoted various measures to ar
rest population explosion.

n 		 Use of Environment Supportive Fuel.
n 		 Use of Solar and Wind Energy.

n 		 Recycling and Ban on Plastic Bags.
n 		 Pollution Tax and Fines.

n 		 Use of the Input Efficient Technology.

Challenges in Attaining SDGs for India
Sustainable development is development

that meets the needs of the present without compro-

mising the ability of future generations to meet their
own needs. Sustainable development has continued

to evolve as that of protecting the world’s resources
while its true agenda is to control the world’s resources.

The sustainable development goals (SDGs)

are a framework for a better and more sustainable
future for everyone. The challenges are:
1. Defining the Key Indicators.
2. Financing
Goals.

Sustainable

3. Monitoring & Ownership of Implementation Process

4. Measuring the Process.

78

Development

{ÉªÉÉÇ´É®úhÉ +Éè®ú ¥É¨½þ{ÉÖjÉ
®úÊ´É xÉÉÆnùMÉÉªÉä
={É ¨É½É|É¤ÉÆvÉEò (|ÉSÉÉ±ÉxÉ)
MÉä±É-¤ÉÒºÉÒ{ÉÒB±É

MÉnÇù ½þÊ®úªÉÉ±ÉÒ Eäò ¤ÉÒSÉ, ¤É½þiÉÒ ½èþ ¥É¨½þ{ÉÖjÉ*
Eò®úiÉÒ ½éþ nùÉäxÉÉå þÊEòxÉÉ®úÉåä EòÉä, ºÉÖVÉ±ÉÉ¨É-ºÉÖ¡ò±ÉÉ¨É**
½þ®äú ½þ®äú SÉÉªÉ ¤ÉMÉÉxÉ +Éè®ú ¤ÉÒSÉ ´ÉÞIÉ iÉxÉä UôÉªÉÉnùÉ®ú*
½þÉäiÉÒ ¤ÉÉ®úÒ¶É EòÒ ¤ÉÉèUôÉ®ú VÉ¤É, ¨ÉÉxÉÉå Ê{É®úÉäB ¨ÉÉäÊiÉªÉÉå EòÉ +Æ¤ÉÉ®ú**
{ÉªÉÉÇ´É®úhÉ EòÒ näùJÉ-®äúJÉ ¨Éå, ±ÉMÉä ºÉÉiÉÉå ¤É½þxÉÉå Eäò ÊxÉ´ÉÉºÉÒ*
CªÉÉå xÉ º´ÉºlÉ ®úJÉå <x½åþ, EòÉ¨ÉxÉÉ ½þÉä ¦ÉMÉ´ÉÉxÉ ¥É¨½þÉ EòÒ**
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ëÂ±0 ÷Ôá±ÑßÁ Âõ1n¸»±
Î÷¿ëÂ¿äÂò Õ±1n¸ ëÂ±ËûþËÂõ¿éÂäÂ ¿ÂõËúø¸:
¿ëÂÂõèn¸áëÂÿ

áåÃ, Âõò±=ù Õ±1n¸ ý×ÃîÂÉ±¿ðÃ
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áåÃËÂõ±1 öÂ±ùÍßÁ 1±¿àåÃ±Ëò

ÕÂóßÁ±1 ßÁ1± ÷òîÂ ÂóË1Ëò·

üûîÂËò 1±¿àÂõ±

ÎßÁ¿îÂûþ±Ý òßÁË1

ÛÂó±ýÃÃ ôÅÂù, Û¿éÂ ¿úq Õ±1n¸ ÛËæÃ±Âó± áåÃ

Îüý×ÃÂõ±ËÂõ üûîÂËò

ÛËßÁ±éÂ± ÷Å^±1 ý×Ã¿Âó¿êÂ ¿ü¿Âó¿êÂ òýÃÃûþËò·

áåÃËæÃ±Âó±ßÁ æÃÏûþ±ý×Ã ï±¿ßÁÂõÍù ¿ðÃûþ±

ÛËæÃ±Âó± áåÃ1 Õ»ðÃÃ±ò

ÎßÁ±Ëò±Âõ± ðÅÃ©† äÂS1

Îüý×ÃËæÃ±Âó± áåÃ1 ÷¿ýÃÃ÷±

Âó±ßÁäÂSîÂ áåÃËæÃ±Âó± ¿ò¿÷ø¸ËîÂ

îÅÂ¿÷ËîÂ± ¿ÂõäÂ±1 ßÁ¿1Âõ Îò±»±1±

ò±ý×Ã¿ßÁûþ± ýÃÃ’Âõ ¿ò¿ðÃÂõ±

Û¿éÂ ÎðÃ»¿úq1 ÷±îÂ1 ßÁùßÁù¿ò

Ûûþ± æÃÏ»ò1 ¿ÂõS÷ òýÃÃûþ

ÛËæÃ±Âó± áåÃ1 ¿ò÷±îÂ Õ»¿¦š¿îÂ

Âó1±S÷1 ñÃõæÃ±Âõ±ýÃÃÏ ÕùÑßÁ±1 òýÃÃûþ

Û¿éÂ ðÓÃùöÇÂ ëÂ×Âóù¿t òýÃÃûþËò·

Âó1±S÷ ýÃÃ’Âõ Îüý×ÃËæÃ±Âó± áåÃ1 Õ»¿¦š¿îÂËýÃÃ¼¼

áåÃËæÃ±Âó±ý×Ã ÎßÁ¿îÂûþ±Ý ßÁ±Ë1±Âõ±1

ßÅÁùÅ ßÅÁùÅ üÅË1Ë1 Âó±ýÃÃ±11

ÂõÅßÅÁËûþ¿ðÃ ò±¿÷ Õ±¿ýÃÃ

úÓòÉîÂ± ò±¿òÂõ±

¿äÂûþ±ãÃÃ1 ü÷îÂùîÂ

úÓòÉ Âõò±=ù1 ›¶¿îÂ26Ã¿ÂõîÂ

ò±¿äÂ ïßÁ± æÅÃ¿1¿éÂ

æÃò±=ù1 ÎßÁ±ù±ýÃÃù ýÃÃ’ÂõÍù ¿ò¿ðÃÂõ±¼

ÂõèpÁÂóÅS ýÃÃ’Âõ ÂõÅ¿ù ÎßÁ±Ëò±Âõ±ý×Ã æÃ±¿ò¿åÃËùËò·

ýÃÃ™¦Ï ÷±òÂõ1 üÑâ±îÂ

÷ýÃÃ±Âõ±U ÂõèpÁÂóÅS1 üÓSÂó±îÂ

üßÁËù±ËÂõ±1 Âó¿1âéÂò±1 üÔ¿©†Â

ÛËòðÃË1ý×Ã ýÃÃ’Âõ ÂõÅ¿ù

áåÃËÂõ±11 ßÔÁ¿S÷ úÓòÉîÂ± òýÃÃûþËò¼Â

ÎßÁ±Ëò±Âõ±ý×Ã öÂ±¿Âõ¿åÃËùËò¼

ýÃÃ±îÂÏ1 ëÂ×Âó^Âõ, Âõ±â1 äÂýÃÃ1îÂ ¿ÂõäÂ1í

ÛËßÁ±ËæÃ±Âó± áåÃ1

›¶¿îÂßÅÁù Âó¿1Ë»ËúË1 ÷±ò» æÃ±¿îÂÍù

Õ»¿¦š¿îÂËûþ æÃò±ßÁÏíÇ ü÷±æÃîÂ

Õ»ñ±¿1îÂ ¿ÂõÂóðÃ

Âõò±=ù1 üÔ¿©†îÂ Õ»ðÃ±ò ¿ßÁ÷±ò

Ûý×Ã ÎÂõ±1 ¿ßÁýÃÃ1 Âõ±ËÂõ··

ÎßÁ±Ëò±Âõ±ý×Ã öÂ±ËÂõËò¼

ü¿÷ñ±ËòË1 ßÁÂõÍù ýÃÃ’Ëù

Îû¿îÂûþ± ÛËæÃ±Âó± áåÃ1 Õ»¿¦š¿îÂ ò±ý×Ã¿ßÁûþ± ýÃÃ’Âõ

Õ±÷±ßÁ ù±Ëá ÛËæÃ±Âó± áåÃ

Âõò±òÏßÁ1í, ÎüëÂ×æÃÏßÁ1íîÂ úÓòÉîÂ± Õ±¿ýÃÃÂõ

ÕßÁò÷±ò Õ¿'ËæÃò

Âõò±=ù æÃò±=ùÍù 1+Âó±™L¿1îÂ ýÃÃ’Âõ

Õ±ËßÁÌ ü1ù ÷ËòË1

Îüý×Ã úÓòÉîÂ±, ÕöÂ±» Îû üÅðÅÃ1 ›¶ü±1Ï

÷ÅàËîÂ ÕÒ±Ý1±Ëù±

ÎßÁ±Ëò±Âõ±ý×Ã öÂ±ËÂõËò

áåÃËÂõ±1 ò±ßÁ±¿éÂÂõ±

ÕòÅË1±ñ ÷±ËïÒ±,

Õ±÷±ßÁ æÃÏûþ±ý×Ã ï±¿ßÁÂõÍù

ÕæÃ±¿òËîÂ ýÃÃ’ËùÝ

Âõò±=ù æÃÏûþ±ý×Ã ï±¿ßÁÂõ ¿ðÃûþ±¼¼

áåÃËÂõ±1 ò±ßÁ±¿éÂÂõ±
æÃò±=ù1 Õ±ú±îÂ Âõò±=ù1
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ÕíÅáŠ
Sé„y

›¶±äÅÂûÇÉ ø¸ëÂÿ±òò ðÃMÃ
¿úŽÂßÁ, ù¿à÷ÂóÅ1

‘‘ Õ±üÐ... ý×Ã÷±ò üÅà..//
¢¶Ïƒ1 â÷Ç±M Õ±ËÂõ¿ùîÂ, ÷ý×Ãò± àÅ1±1 1ü±ù ü±ñÅË1 Û¿îÂûþ± ÛËßÁðÃË1ý×Ã æÏÃÂó±ù ÆýÃÃ ï±¿ßÁÂõ, ¿îÂ¿òÕ±¿ù1 úÏîÂù
äÅÂßÁËéÂ±..¼
ßÁÂó±ùîÂ ¿îÂ¿òéÂ± ¿äÂù±ý×Ã, ÕÒ±êÅÂ Õ±1n¸ ¿ßÁù±ßÅÁ¿éÂîÂ æÃà÷ ÆýÃÃÝ Î÷±1 ÎðÃýÃ ÷òîÂ ÎðÃËà±ò Õ±¿æÃ ÛßÁ Õò±¿Âõù
›¶ú±¿™L...¼
ýÃÃ¿¦óËéÂù1 ßÁ¿êÂò ¿ÂõåÃò±àËò± Îûò Î÷±1 Âõ±ËÂõ Û¿îÂûþ± ÎßÁ±÷ù ÷à÷ù¼
Õ»Ëúø¸îÂ ¿ðÃòËéÂ±1 Ûàò ðÃÏâùÏûþ± üÑ¢¶±÷1 Õ™LîÂ, æÃÏ»ò 1ŽÂ± Âó¿1ù ¿îÂ¿ò Õ±¿ù1 ÂóÅ1¿í Õ±÷ áåÃ ÎæÃ±Âó±1/
¿Âõ¿ò÷ûþîÂ Õ±ìÂÉ»™L ¿êÂßÁ±ðÃ±1 ÎßÁý×ÃæÃò1 ùáîÂ Õ±÷±1 Îá±éÂËéÂ±1 ü±÷±òÉ ýÃÃîÂ±ýÃÃ¿îÂ..
ü1n¸Ë1 Âó1± ú¿M÷±ò äÂ¿1SËéÂ± Î÷±1 àÅËÂõý×Ã ¿›¶ûþ...
‘‘ ÛýÃÃÐ Õ±¿÷Ý ÎðÃËà±ò ú¿M÷±òîÂÍßÁ ÎßÁ±Ëò± &Ëíý×Ã ßÁ÷ òýÃÃûþ..//

¤ô"
¿©†ù1 ¿éÂ¿ôÂòËéÂ±îÂ ïßÁ± ÎÂõèëÂ1 Îúø¸ éÅÂßÅÁ1±ËéÂ± ÷ÅàîÂ öÂ1±ý×Ã ù’Ëù ÎîÂÝÒ..
¿îÂ¿ò¿ðÃòÏûþ± ÎöÂ±ßÁ±îÅÂ1 ÎÂóéÂËéÂ±Ë1 ÎðÃËà±ò Ûý×Ãàò Ûàò òîÅÂòÂ ûÅÒæÃ...
.. Û¿îÂûþ± ü÷ÅàîÂ ÎîÂÝÒ1, ñÃõÑü û:1 Âó±åÃ1 Ûà¿ò q©¨ ÷1n¸öÓÂ¿÷¼
ßÁ’îÂ Âõ±1n¸ ÆýÃÃ á’ù öÅÂùËéÂ±....
›¶±ûþ ðÃýÃ ÂõåÃ1Ïûþ± ü±ñò±1 Âó±åÃîÂ ÎîÂÝÒ üÔ¿©† ßÁ1± Îüý×Ã ¿ÂõËúø¸ ÎßÁ¿÷ËßÁùËéÂ±Ë» ÷ÅUîÇÂËîÂ ¿ûËßÁ±Ëò± îÂ1ùËßÁ
1+Âó±™L1 ßÁ¿1Âõ Âó±Ë1 ÎÂó¸CùÍù....
.. Õ±1n¸ îÂ±Ë1 Âó1ÏŽÂí1 Âõ±ËÂõ ÎîÂÝÒ Âõ±¿äÂ Æù¿åÃù ü÷Åà1 ¿Âõú±ù òðÃÏàòßÁ...
... ¿ßÁc Û¿îÂûþ±....··
qßÁ±ý×Ã Îû±»± ¿ëÂ¿ãÃÃËéÂ±1 îÂÏÂõè ¿Âõø¸îÂ ÎîÂÝÒ ÂóÅò1 ¿äÂÛž¿1 ëÂ×¿êÂù..
... Âó±òÏ.. Âó±òÏ.../
àßÁ ÷ßÁ ÆßÁ ü±1 Âó±ý×Ã ëÂ×¿êÂù ù’1±ËéÂ±... Âõ±¿ýÃÃ1îÂ Û¿îÂûþ± ðÃÂõ±¿ÂóéÂ± Âõ1ø¸Åí..
÷ò1 Õ±ßÁ±ú àò ôÂ1ßÁ±ù ßÁ¿1 ¿ü ÎäÂ±îÂ±ùËîÂ Âó±¿îÂ ¿ðÃËù â11 Õ±éÂ±ý×ÃîÂÍßÁ ëÂ±ãÃÃ1 Âõ±¿ŒI×ÑËéÂ±¼
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