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Environment and Ecology: 

1. Environment
2. Habitat: Geographical area of living
3. Ecosystem: The system of interaction that exists between biotic and abiotic
4. Ecosystem is called functional unit of nature

Environment: 

 June 5th is celebrated as World Environment Day
 The environment is the totality of all the external conditions affecting the life, 

development and survival of an organism. (OECD definition)
 OECD: Organisation for Economic Cooperation and Development

Note:
 India is one of the many non-member economies with which the OECD has working 

relationships in addition to its member countries. The OECD has been co-operating 
with India since 1995.

Environmental Functions: 

 The naturally produced physical surroundings on which humanity is entirely dependent 
in all its activities. The various uses to which these surroundings are put for economic 
ends are called environmental functions.

 The foods we eat, the air we breathe, the water we drink and the climate that makes our
planet habitable all come from nature. For instance, each year, marine plants produce more
than a half of our atmosphere's oxygen, and a mature tree cleans our air, absorbing 22 kilos
of carbon dioxide, releasing oxygen in exchange.

 Despite all the benefits that our nature gives us, we still mistreat it. That’s why we need to
work on that.

 World Environment Day, hosted by Colombia this 2020, is the most renowned day for
environmental action. Since 1974, it has been celebrated every year on June 5 : engaging
governments, businesses, celebrities and citizens to focus their efforts on a pressing
environmental issue.

 This year, the theme of biodiversity ‘The time for Nature’
 A concern that is both urgent and existential. Recent events, from bushfires in Brazil, the

United States, and Australia to locust infestations across East Africa – and now, a global
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disease pandemic – demonstrate the interdependence of humans and the webs of life, in 
which they exist. 

 Since its inception, World Environment Day has spread to over 140 countries and has had 
its main celebratory event held on all six of Earth’s inhabited continents.  

 A special anthem called “Earth Anthem” is often sung at these events. 
 Themes vary from year to year, but recurring emphases include such things as Earth as 

our common home and the need to protect it and its life forms, the vital importance of 
water, the need to protect the ozone layer, the ill effects of excessive deforestation, the 
plight of “wildlife crimes”, and leaving our children and grandchildren a healthy, beautiful 
planet. 

 

    Earth Anthem                                                 Kalyan Sir OnlineIAS.com 
Our cosmic oasis, cosmic blue pearl              
the most beautiful planet in the universe 
all the continents and all the oceans 
united we stand as flora and fauna 
united we stand as species of one earth 
different cultures, beliefs and ways 
we are humans, the earth is our home 
all the people and the nations of the world 
all for one and one for all 
united we unfurl the blue marble flag. 
 

It was launched in June 2013 on the occasion of the World Environment Day.  
 

Habitat: 

 Habitat is an ecological or environmental area that is inhabited by a particular species of 
animal, plant, or other type of organism. It is the natural environment in which an 
organism lives, or the physical environment that surrounds a species population. 
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 All animals and plants need a place to live. Most choose—or are born into—particular 
habitats. Habitats are places in nature that provide food, protection from predators and 
unfavourable weather, and a home in which to raise young. 

 Habitats are characterized most often by climate and location. They can range from warm, 
moist areas near the Equator—such as the Amazon rain forest—to cold polar areas such 
as the Arctic. 

 The animals and plants that live in a particular habitat have adaptations that allow them to 
survive there. For example, spider monkeys—which live in the trees of some tropical 
forests—have flexible tails that allow them to grasp and balance along branches. And a 
cactus that grows in the desert has spines that help collect and retain moisture. 

 Some animals build homes in their habitat. Beavers use wood and mud to construct lodges; 
some toads dig burrows. Other animals don’t have to do such work. They find their homes 
in natural places such as caves and trees. 

 A habitat is an environment where an organism lives throughout the year or for shorter 
periods of time to find a mate. The habitat contains all an animal needs to survive such as 
food and shelter. A microhabitat is a small area which differs somehow from the 
surrounding habitat. Its unique conditions may be home to unique species that may not be 
found in the larger region. Unfortunately, some habitats are threatened by pollution, 
extreme weather, or deforestation. This puts many of the species that live there in danger 
and is causing many populations to decline. 

                                

 

 

 A habitat is a place where an organism makes its home. A habitat meets all the 
environmental conditions an organism needs to survive. For an animal, that means 
everything it needs to find and gather food, select a mate, and successfully reproduce. 
 
For a plant, a good habitat must provide the right combination of light, air, water, and soil. 
For example, the prickly pear cactus, which is adapted for sandy soil, dry climates, and 
bright sunlight, grows well in desert areas like the Sonoran Desert in northwest Mexico. It 
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would not thrive in wet, cool areas with a large amount of overcast (shady) weather, like 
the U.S. states of Oregon or Washington. 

 The main components of a habitat are shelter, water, food, and space. A habitat is said to 
have a suitable arrangement when it has the correct amount of all of these. Sometimes, a 
habitat can meet some components of a suitable arrangement, but not all. 
 
For example, a habitat for a puma could have the right amount of food (deer, porcupine, 
rabbits, and rodents), water (a lake, river, or spring), and shelter (trees or dens on 
the forest floor). The puma habitat would not have a suitable arrangement, however, if it 
lacks enough space for this large predator to establish its own territory. An animal might 
lose this component of habitat—space—when humans start building homes and 
businesses, pushing an animal into an area too small for it to survive. 

 

Space 
 
The amount of space an organism needs to thrive varies widely from species to species. 
For example, the common carpenter ant needs only a few square inches for an 
entire colony to develop tunnels, find food, and complete all the activities it needs to 
survive.  

 

In contrast, cougars are very solitary, territorial animals that need a large amount of space. 
Cougars can cover 455 square kilometers (175 square miles) of land to hunt and find a 
mate. A cougar could not survive in the same amount of space that a carpenter ant needs. 

 Cougar  

Due to the cougar's knack for adaptability, think a fast and powerful muscular body, sharp 
eyesight and keen hearing, as well as the ability to swim, climb trees and jump long 
distances, this cat can be seen thriving in many varied habitats, from the Southern Andes 
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in South America to the Yukon in Canada, and everywhere from forests to open areas with 
sparse vegetation. 

 
 

Plants need space, too. Coast redwood trees, like the ones in Redwood National Park in 
the U.S. state of California, can reach more than 4.5 meters (15 feet) in diameter and 106 
meters (350 feet) in height. A tree that massive would not have enough space to grow and 
thrive in a typical community park or yard. 

Note: 

 The world's tallest tree is a redwood called ‘Hyperion’ which towers above the 
ground in Redwood National Park, California 

 
 
Space is not the same as range; the range of an animal is the part of the world it 
inhabits. Grassland, for example, is the habitat of the giraffe, but the animal’s range is 
central, eastern, and southern Africa. 

 
 
Food 
 
The availability of food is a crucial part of a habitat’s suitable arrangement. For example, 
in the northern part of the U.S. state of Minnesota, black bears eat mostly plants, like 
clover, dandelions, and blueberries. If there were a drought, plants would become scarce. 
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Even though the habitat would still have space (large forest), shelter (caves, forest floor), 
water (streams and lakes), and some food, it wouldn’t have enough to eat. It would no 
longer be a suitable arrangement. 

                           

 
 
Too much food can also disrupt a habitat. Algae is a microscopic aquatic organism that 
makes its own food through the process of photosynthesis. Nutrients like phosphorous 
contribute to the spread of algae. When a freshwater habitat has a sharp increase in 
phosphorous, algae “blooms,” or reproduces quickly. Algae also dies very quickly, and 
the decaying algae produces an algal bloom. The algal bloom can discolour the water, 
turning it green, red, or brown. Algal blooms can also absorb oxygen from the 
water, destroying the habitat of organisms like fish and plants. Excess nutrients for algae 
can destroy the habitat’s food chain. 

 
 

What is Photosynthesis? 

Photosynthesis, the process by which green plants and certain other organisms transform 
light energy into chemical energy. During photosynthesis in green plants, light energy is 
captured and used to convert water, carbon dioxide, and minerals into oxygen and energy-
rich organic compounds. 
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Algal Bloom: 

An algal bloom or algae bloom is a rapid increase or accumulation in the population of algae 
in freshwater or marine water systems, and is often recognized by the discoloration in the 
water from their pigments. 

 

Algal Bloom or Algae Bloom 
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Water 
 
Water is essential to all forms of life. Every habitat must have some form of a water supply. 
Some organisms need a lot of water, while others need very little. For example, dromedary 
camels are known for their ability to carry goods and people for long distances without 
needing much water. Dromedary camels, which have one hump, can travel 161 kilometers 
(100 miles) without a drink of water. Even with very little access to water in a hot, dry 
climate, dromedary camels have a suitable arrangement in northern Africa and the Arabian 
Peninsula. 

 Dromedary Camel 

 There are two types of camels: dromedary camels, which have one hump 
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and  

 Bactrian camels, which have two humps.  

 Camels' humps consist of stored fat, which they can metabolize when food and 
water is scarce 

Note: 

 A three-humped camel discovered on the Arabian Peninsula. A three-
humped camel colony was discovered in 2019 in Oman, in the Rub al-Khali desert. 
The species, whose origin is still unknown, could have appeared as a result of 
global warming. 

 

 
 
Cattails, on the other hand, are plants that grow best in wet areas, like marshes 
and swamps. Dense colonies of these tall, spiky plants grow directly in the mud beneath 
lakes, stream banks, and even neighbourhood ponds. A cattail habitat’s suitable 
arrangement depends on water. Imagine a pond at the bottom of a dirt-covered cliff. If 
enough loose dirt slid down into the pond, it could fill up the pond and absorb the water, 
not leaving enough for the cattails to grow. 

 
 
Shelter 
 
An organism’s shelter protects it from predators and weather. Shelter also provides a space 
for eating, sleeping, hunting, and raising a family. Shelters come in many forms. A single 
tree, for example, can provide sheltered habitats for many different organisms. For 
a caterpillar, shelter might be the underside of a leaf. For a mushroom fungus, shelter 
might be the cool, damp area near tree roots. For a bald eagle, shelter may be a 
high perch to make a nest and watch for food. 

                              Bald Eagle 

 

Red-Eyed Tree Frog 
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 The red-eyed tree frogs habitat is in tropical areas from southern Mexico to northern South 
America. Although they are not endangered, their habitat is growing smaller. If their 
rainforest home continues to shrink, the red-eyed tree frog will not have the space it needs 
to survive 

 

 

 

 

 

 

 

 

Components of Ecosystem: 

1. Biotic  
2. Abiotic 

 

Abiotic: (Non Living) 

1. Physical factors …..Climate, light, temperature, rain fall, sun shine, humidity, pressure, 
altitude, humidity 

2. Chemical substances….Water, Nitrogen, Carbon dioxide, Hydrogen 

 

Biotic factors are living or once-living organisms in the ecosystem. These are obtained from 
the biosphere and are capable of reproduction.  

Ex: Animals, birds, plants, fungi, and other similar organisms. 

 

Kaly
an

 Sir w
ww.O

nli
ne

IA
S.co

m

N. Kalyana Chakravarthy Kalyannuguri@gmail.com +91 92 46 36 56 22



Abiotic factors refer to non-living physical and chemical elements in the ecosystem. Abiotic 
resources are usually obtained from the lithosphere, atmosphere, and hydrosphere.  

Ex: Water, air, soil, sunlight, and minerals. 

 

 A simple example would be of abiotic interaction in plants. Water, sunlight and 
carbon dioxide are necessary for plants to grow. The biotic interaction is that plants 
use water, sunlight and carbon dioxide to create their own nourishment through a 
process called photosynthesis. 

 On a larger scale, abiotic interactions refer to patterns such as climate and seasonality. 
Factors such as temperature, humidity and the presence or absence of seasons affect 
the ecosystem. For instance, some ecosystems experience cold winters with a lot of 
snow. An animal such as a fox within this ecosystem adapts to these abiotic factors 
by growing a thick, white-colored coat in the winter. 

 Decomposers such as bacteria and fungi are examples of biotic interactions on such 
a scale. Decomposers function by breaking down dead organisms. This process 
returns the basic components of the organisms to the soil, allowing them to be reused 
within that ecosystem. 

 

 

Biotic: 

Producers: (Autotrophs). Prepare their own food. Ex. Plants 

Consumers: (Heterotrophs): Depend on producers for their survival 
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Food Chain 

The flow of energy in one-way process and the sequence in which the energy from the lower level 
of organisms to the higher level of the organisms are called as the food chain.  

The food chain is of two types  

a. Grazing food chain  

and  

b. Detritus food chain. 

1. Grazing food chain: Grazing food chain consist mainly of Producer (green plants), Primary 
consumer (Herbivores), Secondary consumer (Carnivores). The chain starts with the green plants 
also known as autotrophs. These can prepare their food with the help of sunlight (the main source 
of energy), water and air. 

This is known as the first trophic level. These plants are eaten up by the first consumer 
(Herbivores), and eventually, these (Herbivores) are eaten up by the different secondary consumer 
(Carnivores). 

2. Detritus food chain: It starts with the dead organic matter (detritus), which was produced in 
the grazing food chain. The waste material such as dead bodies of animals or fallen leaves is eaten 
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by the decomposers or detritivores. At last the organic matter gets decomposed by their 
predators. Energy flows in the large amount in this food chain. 

Example: 

 The SUN provides energy for the green plants or GRASS. 

 This GRASS is eaten by the GRASSHOPPER. 

 Further, the GRASSHOPPER is eaten by the FROG. 

 The Frog is eaten by the SNAKE. 

 The HAWK eats the SNAKE. 

Food Web 

 When several food chains are linked or interconnected together to form a network is called 
as the food web.  

 There is the involvement of various. Organisms of different species of the population. 
There is one common thing in all, is the need of energy to do their activities.  

 The sun is considered as the main source of energy on Earth. This energy is used by the 
green plants (producer) to make their food. Once the energy got captured, it is now will 
get pass through many phases of various organisms of the particular area, this is called as 
the food web. 
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There are three categories of jobs that living organisms have in the environment. Producers are 
green plants that produce their own food using the sun's energy. Consumers need to eat other 
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living things, such as plants or animals (or both), to get their energy. Decomposers have the job 
of 'recycling' dead organisms and waste into non-living elements. 

Examples of decomposers include bacteria, fungi, some insects, and snails, which means they are 
not always microscopic. Fungi, such as the Winter Fungus, eat dead tree trunks. 

Decomposers can break down dead things, but they can also feast on decaying flesh while it's still 
on a living organism. Dung beetles, as you may have accurately concluded from their name, break 
down feces from other animals. Some decomposers, like snails and worms, can also be consumers 
because they sometimes eat plants 
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3 types of consumers 

1. Herbivore 
2. Carnivore 
3. Omnivore 

 

 Terrestrial ecosystem: Green Plants (All types of trees including grass) 
 Aquatic ecosystem: Phytoplankton and aquatic plants (producers for ecosystem) 

 

Phytoplankton:  

 Microscopic algae (floats on the top layers of the water exposing to sunlight) 
 It carries photosynthesis. 

 Derived from the Greek words phyto (plant) and plankton (made to wander or drift), 
phytoplankton are microscopic organisms that live in watery environments, both salty and 
fresh. 

 Some phytoplankton are bacteria, some are protists, and most are single-celled plants.  

 Among the common kinds are Cyanobacteria, silica-encased diatoms, dinoflagellates, green 
algae and chalk-coated coccolithophores.  

Kalyan Sir OnlineIAS.com 

 

 

 Phytoplankton, also known as microalgae, are similar to terrestrial plants in that they 
contain chlorophyll and require sunlight in order to live and grow. Most phytoplankton 
are buoyant and float in the upper part of the ocean, where sunlight penetrates the water. 
Phytoplankton also require inorganic nutrients such as nitrates, phosphates, and sulfur 
which they convert into proteins, fats, and carbohydrates. 
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Aquatic plants: Found in shallow depths 

 

Micro consumers:  

 Micro consumers are the decomposers. They are the heterotrophic organisms that feed 
on living or dead organic material. Microorganisms like bacteria and fungi are micro 
consumers.  

 

Macro Consumer: Earth worm 
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Biogeochemical cycle (Decomposition is a crucial step) 

 A biogeochemical cycle is one of several natural cycles, in which conserved matter moves 

through the biotic and abiotic parts of an ecosystem. 

 In biology, conserved matter refers to the finite amount of matter, in the form of atoms, 

that is present within the Earth. Since, according to the Law of Conservation of Mass, 

matter cannot be created or destroyed, all atoms of matter are cycled through Earth’s 

systems albeit in various forms. 

  

 In other words, the Earth only receives energy from the sun, which is given off as heat, 

while all other chemical elements remain within a closed system. 

 The main chemical elements that are cycled are: carbon (C), hydrogen (H), nitrogen (N), 

oxygen (O), phosphorous (P) and sulphur (S).  

 These are the building blocks of life, and are used for essential processes, such 

as metabolism, the formation of amino acids, cell respiration and the building of tissues. 
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Macro consumers: 

 

Detritivores: They consume detritus  

Ex: Earth warm 

 

 

Types of Ecosystems: 

1. Natural 
a. Terrestrial: Forest, desert, grasslands 
b. Aquatic: 

Fresh water…1. Running water…2. Static Water 

Marine: Sea water 

 
 

2. Manmade: Zoo, city, reservoir, Agricultural field 
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Ecology: 

 Study of nature or ecosystems 
 How various organisms interact with each other. 
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Levels of ecological organization 

Organism…..species…population…..community…..ecosystem…..biome…biosphere 

 Organism: An individual animal, plant, or single-celled life form. 
 Species: A group of living organisms consisting of similar individuals capable of 

exchanging genes or interbreeding.  
 The species is the principal natural taxonomic unit, ranking below a genus and denoted by 

a Latin binomial, e.g. Homo sapiens. 

Same Species 

 

 Linnaeus' in his 1753 publication of Species plantarum considered as the first work to 
consistently use a binomial nomenclature system consisting of what Linnaeus called a 
“trivial name” followed by a generic name. 

 The binomial naming system is the system used to name species. Each species is given a 
name that consists of two parts. The first part is the Genus to which the species belongs 
and the second part is the species name. 

 Kalyan Sir OnlineIAS.com 
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 Population: It’s a group of organisms that belong to the same species that live in the 
same area and interact with each other.  

 Community: All the population of different species that live in the same area and interact 
with one another. A community is composed of all the biotic factors of an area.  

 Ecosystem: All populations in an area and the non-living aspects of the environment.  
 
Note: 
Ecosystem is made up of biotic and abiotic factors.  
 

 Biome: A biome is a large region of Earth that has a certain climate and certain types of 

living things.  

 Major biomes include tundra, forests, grasslands, and deserts. 

 The plants and animals of each biome have traits that help them to survive in their 

particular biome. Plants and animals that live within smaller areas of a biome also depend 

on each other for survival. These smaller areas are called ecosystems. Each biome has 

many ecosystems. 

 The tundra biome is found in extreme northern regions. This biome has cold, dry 

conditions. 
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 Tundra Biome 

 

 Trees are the main plants in forest biomes. There are several different types of forest 

biome. 
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Forest Biome 

 Deserts are the driest biome. The largest desert, the Sahara, is in northern Africa. 
Deserts receive less than 10 inches (25 centimeters) of rain each year 

 

 Desert Biome 
 

 Biosphere: Region of earth that is home to living beings.  
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Interspecies (specific)Interaction 

(Relation between two different species) 

 Amensalism 
 Commensalism  
 Mutualism 
 Parasitism  

 

1. Amensalism: 
 
 There are a variety of relationships that occur between different species all over 

the world. In nature, no organism lives its life in complete isolation. They must 
interact with other organisms and their environment in some manner.  

 One type of relationship that has been classified by biologists and ecologists is 
amensalism.  

 Amensalism is any relationship between organisms of different species in which 
one organism is inhibited or destroyed while the other organism remains 
unaffected. 

 Example is trees who secret substances that actually kill small plants around them. 
Trees like the black walnut secret Juglon, which kills plants that near it that 
compete for resources. 
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 There are basically two types of amensalism:  
 Competition and Antibiosis.  
 In competition, a larger or more powerful organism excludes another 

organism from its source of shelter or food. In antibiosis, one organism 
secretes a chemical that kills the other organism, while the one that secreted 
the chemical is unharmed. 

 Two examples of antibiosis amensalism are provided by the bread 
mold Penicillium and black walnut trees.  

 Many types of bacteria and fungi are perfectly capable of growing on bread 
under the right conditions.  

 The bread mold Penicillium commonly grows on any bread that has passed 
its shelf life. This mold is capable of producing penicillin, which destroys 
many of the forms of bacteria that would also like to grow on this bread.  

 It is this understanding of the bacteria-killing properties of penicillin that led 
to the use of it as an antibiotic medicine. The Penicillium does not benefit 
from the death of the other bacteria, making this an example of antibiosis 
amensalism. 

 

 

2. Commensalism. ..Ex: Remora (Fish) has sucker on its head and attaches to 
big fishes….Another ex: Buffalo and birds 
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Commensalism, is a relationship between individuals of two species in which one 
species obtains food or other benefits from the other without either harming or 
benefiting the latter. 

The remora fish has inspired a new and improved method of sticking things 
together. Remoras are fish between 30-110cm long, found in tropical waters, and 
are the hitchhikers of the sea. They catch free rides by using a modified fin on their 
heads that acts as a suction pad to stick themselves to other fish that can be up to 20 
times as long. 

Their suction pads are so powerful that remoras can stay attached to sharks and even 
dolphins when they’re leaping out of the ocean. 

 

 

3. Mutualism… 

(Rhino…. hippopotamus and birds) 

If mutualism becomes extreme it is called symbiotic relationship and the species cannot live 
without each other. Ex: Coral polyps and Algae 
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Gametes are an organism's reproductive cells. They are also referred to as sex cells. Female 
gametes are called ova or egg cells, and male gametes are called sperm. Gametes are haploid cells, 
and each cell carries only one copy of each chromosome. These reproductive cells are produced 
through a type of cell division called meiosis. During meiosis, a diploid parent cell, which has two 
copies of each chromosome, undergoes one round of DNA replication followed by two separate 
cycles of nuclear division to produce four haploid cells. These cells develop into sperm or ova. 
The ova mature in the ovaries of females, and the sperm develop in the testes of males. Each 
sperm cell, or spermatozoon, is small and motile. The spermatozoon has a flagellum, which is a 
tail-shaped structure that allows the cell to propel and move. In contrast, each egg cell, or ovum, 
is relatively large and non-motile. During fertilization, a spermatozoon and ovum unite to form a 
new diploid organism. 
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4. Parasitism: They harm the host 

Parasitism is defined as a relationship between two species in which one organism 
(parasite) lives on or within the other organism (host), causing the host some degree 
of harm. A parasite reduces its host's fitness but increases its own fitness, usually 
by gaining food and shelter. 

 

Both parasites and predators rely on another organism for one or more resources, 
but they have numerous differences. Predators kill their prey in order to consume it. 
As a result, predators tend to be physically larger and/or stronger than their prey. 
Parasites, on the other hand, tend to be much smaller than their host and do not 
normally kill the host. Instead, a parasite lives on or within the host for a period of 
time. Parasites also tend to reproduce much more quickly than hosts, which is not 
usually the case in predator-prey relationships. 

Parasites may be grouped according to where they live. Ectoparasites, such as fleas 
and ticks, live on the surface of a host. Endoparasites, such as intestinal worms and 
protozoa in blood, live inside a host's body. Mesoparasites, such as some copepods, 
enter the opening of a host body and partially embed themselves. 
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Parasitism, mutualism, and commensalism are three types of symbiotic 
relationships between organisms. In parasitism, one species benefits, at the expense 
of the other. In mutualism, both species benefit from the interaction. 
In commensalism, one species benefits, while the other is neither harmed nor 
helped. 
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Mechanisms of Adaptations: 

If the conditions become stressful in habitat how the organism responds. 

It is the evolutionary process where an organism becomes better suited to its habitat. 

1. Regulate: Changing the internal body conditions. Human body regulates body 
temperature (for land-based organisms) 

 

2. Conform: changing according to the external conditions 

Ex: Deciduous vegetation. Plants shed leaves during summer.  

Deciduous forest, vegetation composed primarily of broad-leaved trees that shed all their leaves 
during one season. 

                  

 

3. Suspend: Organism becomes inactive during stress conditions. 

Ex: Polar Bear (Polar regions) – It undergoes hibernation. (winter Sleep) 

Aestivation (Summer Sleep)  

 

 The state of inactivity and a low metabolic process performed by the animals during the 
winters is known as Hibernation. It is also known as winter sleep.  
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 On the contrary, when animals take rest in shady and moist place during summer, it is 
called Aestivation or Estivation. Aestivation is also known as summer sleep. 

 Animals who estivate include the fat-tailed lemur (the first mammal discovered who 
estivates); many reptiles and amphibians, including the North American desert tortoise, 
the spotted turtle, the California tiger salamader, and the water-holding frog; certain air-
breathing land snails; and some insects, including bees, earthworms, and lady bugs. 

 

                            

 

 

4. Migrate: One place to the other 

Ex: Great Siberian Crane 
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 Siberian cranes are most habitat-specific, among the crane species. They completely 
depend on wetlands for different stages of their life. Habitat degradation, therefore, is 
considered as one of the prime reasons for their decline worldwide. Hunting of these birds 
during their arduous migratory journey is also believed to be contributing substantially to 
their decline.  
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 The 5,000 km (approx.) journey of the central flock of Siberian cranes starts from wetlands 

of Kunowat river in western Siberia and continuing over the Russian Federation, 
Kazakhstan, Uzbekistan, Turkmenistan, Afghanistan and Pakistan, finally terminates at 
KNP, in Bharatpur, Rajasthan.  

 Throughout their migratory route, they are except in India where wildlife has better 
protection. Besides the above mentioned two factors, infection due to a virus known as 
HPAI (highly pathogenic avian influenza) is also considered to be a potential threat to 
Siberian cranes. Conservation efforts to protect Siberian cranes worldwide broadly involve 
two strategies: To save the extant eastern and western populations and to revive the central 
population. 

 

 

 

 

Meaning of Adaptation: 

 

Thick eyelids of Camel 

 

Camels have not one, not two, but three eyelids. Called a nictitating membrane, the transparent lid helps keep 
out sand and dust; it can even improve vision, like a contact lens. Many animals, including dogs, cats, sharks, 
and some birds and amphibians, also have third eyelids. 
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 Camel’s hump………It stores fat  

 

 Does a Camel store water in stomach? 

 Camels store fat in their humps, not water. As a camel goes without food, its hump begins to 
shrink. If it stays hungry long enough, its hump will disappear. 

 Until recently, many scientists believed that camels could store water in one of their three 
stomachs. Very thirsty camels can drink up to 100 liters of water during a single visit to the 
well. There’s no evidence, though, that camels can store water for long periods of time 
anywhere in their bodies. 

 Camels are just very efficient at using water, and they’re well-adapted for dehydration. The 
camel seems to be designed – both inside and out – to hold on to whatever water it takes in. Its 
fur prevents the camel from sweating too much. Its blood cells are also tiny enough to keep 
circulating as the camel’s blood thickens from dehydration – but elastic enough to hold lots of 
water. If a thirsty camel finds an oasis, its red blood cells might balloon to more than twice their 
size – while its hump remains unchanged. 
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Giraffe: Its elongated neck 
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 As the giraffe lives "in places where the soil is nearly always arid and 
barren, it is obliged to browse on the leaves of trees and to make constant 
efforts to reach them," Charles Darwin wrote in his 1809 book 
‘Philosophie Zoologique’. "From this habit long maintained in all its race, 
it has resulted that the animal's fore-legs have become longer than its hind 
legs, and that its neck is lengthened." 

 

 

 In short, giraffes' long necks are the result of generation upon generation 
of repeated stretching and inheritance. 

 

 

 

 Adaptation is a long-term permanent change in the 
organism. 
Kalyan Sir OnlineIAS.com 
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Acclimatization: 

Short term temporary change 

Ex: if a person goes to top hills feel tired 

Evolution: 

 This is also called speciation 
 It leads to new species 
 It’s a very long process 
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Functions of Ecosystem: 

As a result of interactions in the environment 

1. Energy flow through a food chain 
2. Biogeochemical cycles 

 

Characteristics or Properties of Ecosystem: 

1. Homoeostasis 
2. Ecological succession 

 

Note: 

 The characteristics or properties of ecosystem would happen because of the functions of 
ecosystem.  

 

Food Chain: 

Grass---grasshopper….frog…snake….eagle 

 

 Grass is producer 
 Eagle is final consumer 
 Grasshopper to snake are intermediate changes 

 

 

Biogeochemical cycles 
 Oxygen, Sulphur cycles……etc 
 Recycling of matter between living being and earth 

 

Homeostasis: 

 Ability to maintain the constant balance or equilibrium 
 Homeostasis, from the Greek words for "same" and "steady," refers to any process that 

living things use to actively maintain fairly stable conditions necessary for survival.  
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 The term was coined in 1930 by the physician Walter Cannon. His book, The Wisdom of 
the Body, describes how the human body maintains steady levels of temperature and other 
vital conditions such as the water, salt, sugar, protein, fat, calcium and oxygen contents of 
the blood.  

 Similar processes dynamically maintain steady-state conditions in the Earth's 
environment. 

 Homeostasis has found useful applications in the social sciences. It refers to how a person 
under conflicting stresses and motivations can maintain a stable psychological condition.  

 A society homeostatically maintains its stability despite competing political, economic and 
cultural factors.  

 The law of supply and demand, whereby the interaction of supply and demand keeps 
market prices reasonably stable. 

 

 Ex: Tigers and deer population 

 

 Homeostasis should be within the assimilation capacity 
 

Assimilation Capacity: 

 Assimilative capacity refers to the ability of the environment or a portion of the 
environment (such as a stream, lake, air mass, or soil layer) to carry waste material without 
adverse effects on the environment or on users of its resources.  

 Pollution occurs only when the assimilative capacity is exceeded. Some environmentalists 
argue that the concept of assimilative capacity involves a substantial element of value 
judgement, i.e., pollution discharge may alter the flora and fauna of a body of water, but 
if it does not affect organisms like fish we value it is acceptable and within the assimilative 
capacity of the body of water. 

 The assimilative capacity is the ability of a stream to accept modest amounts 
of biodegradable waste.  
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 Bacteria in a stream utilize oxygen to degrade the organic matter (or biochemical oxygen 
demand ) present in such a waste, causing the level of dissolved oxygen in the stream to 
fall; but the decrease in dissolved oxygen causes additional oxygen to enter the stream 
from the atmosphere , a process referred to as reaeration.  

 A stream can assimilate a certain amount of waste and still maintain a dissolved oxygen 
level high enough to support a healthy population of fish and other aquatic organisms. 
However, if the assimilative capacity is exceeded, the concentration of dissolved oxygen 
will fall below the level required to protect the organisms in the stream. 

 

 

 

Ecological Succession: 

 The structure of communities is constantly changing. All communities are 
subject to periodic disturbances, ranging from events that have only localized 
effects, such as the loss of a tree that creates a gap in the canopy of a forest, 
to those that have catastrophic consequences, which include wildfires that 
sweep across vast landscapes or storms that pound immense stretches of 
shoreline. Each new disturbance within a landscape creates an opportunity 
for a new species to colonize that region. New species also alter the character 
of the community, creating an environment that is suitable to even newer 
species. By this process, known as ecological succession, the structure of the 
community evolves over time. 

  

 

 Two different types of succession, primary and secondary, have been 
distinguished. Primary succession occurs in essentially lifeless areas—
regions in which the soil is incapable of sustaining life as a result of such 
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factors as lava flows, newly formed sand dunes, or rocks left from a retreating 
glacier. Secondary succession occurs in areas where a community that 
previously existed has been removed; it is typified by smaller-scale 
disturbances that do not eliminate all life and nutrients from the environment. 
Events such as a fire that sweeps across a grassland or a storm that uproots 
trees within a forest create patches of habitat that are colonized by early 
successional species. Depending on the extent of the disturbance, some 
species may survive, other species may be recolonized from nearby habitats, 
and others may actually be released from a dormant condition by the 
disturbance. For example, many plant species in fire-prone environment have 
seeds that remain dormant within the soil until the heat of a fire stimulates 
them to germinate. 

 Primary and secondary succession both create a continually changing mix of 
species within communities as disturbances of different intensities, sizes, and 
frequencies alter the landscape. The sequential progression of species during 
succession, however, is not random. At every stage certain species have 
evolved life histories to exploit the particular conditions of the community. 
This situation imposes a partially predictable sequence of change in the 
species composition of communities during succession. Initially only a small 
number of species from surrounding habitats are capable of thriving in a 
disturbed habitat. As new plant species take hold, they modify the habitat by 
altering such things as the amount of shade on the ground or the mineral 
composition of the soil. These changes allow other species that are better 
suited to this modified habitat to succeed the old species. These newer species 
are superseded, in turn, by still newer species. A similar succession of animal 
species occurs, and interactions between plants, animals, and 
environment influence the pattern and rate of successional change. 

 Community structure can become stratified both vertically and horizontally 
during the process of succession as species become adapted to their habitat. 
Gradations in environmental factors such as light, temperature, or water are 
responsible for this fractionation. The vertical stratification that occurs within 
forests results from the varying degrees of light that the different strata 
receive: the taller the plant and the more foliage it produces, the more light it 
can intercept. Three or more vertical strata of plants—an herb layer, a shrub 
layer, a small tree layer, and a canopy tree layer—often are found in a forest. 
Animals are affected by this stratification of plant life. Although they can 
move from one layer to another quite easily, they often adhere closely to a 
specific layer for foraging, breeding, or other activities. 

 Horizontal patterns among species also can emerge from gradients in the 
physical environment. Differences in the amount of water or nutrients over a 
region can affect the distribution of animal and plant species. On a mountain, 
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plant and animal species vary at different elevations as well as among the 
north, south, east, and west slopes. Drastic differences in certain factors over 
a very short distance can create sharp boundaries between communities, 
whereas gradual differences can produce a more integrated flow of species. 
These gradients help to maintain regional biodiversity. 
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Ecotone: 

 

Ex: In Africa 

 Sahara Desert (Very hot and dry no vegetation) 

 

 Savanna…………Grass land (Moderate rain fall) It’s a transition zone. The savanna is 
characterized by grasses and small or dispersed trees that do not form a closed canopy, 
allowing sunlight to reach the ground. The African savanna contains a diverse community 
of organisms that interact to form a complex food web. 

 

 

Zero degrees – Tropical Rain Forest (Ever green, heavy rainfall) 
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 Such type of transitional ecosystems is called Ecotones 
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 Transitional zones between two different ecosystems 
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 Wetlands are ecotones 
 In ecotones we find many species of living organisms compared to adjoining ecosystems 

and is called edge effect 

 

Edge species – Ex: Birds 

Highest population of birds is found in wetlands 

 EDGE species refers to animals that are Evolutionarily Distinct and Globally Endangered 
(hence EDGE). These species are considered to be one of a kind and, as its acronym 
suggests, are nearing extinction. Hence, scientists are trying to preserve them through a 
project which will aid conservation efforts 

 Edge habitat is found where one habitat type meets another.  
 For example, where the tree line of a forest meets a farm field is edge habitat. ... Edge 

habitat is very widespread and is used by many species of wildlife for food and/or shelter. 
Migrating species also use these areas for food, shelter and to rest. 

 

 

 

 

 

Ecological Niche: 

 

It is the unique functional role or position of a species in habitat or ecosystem. 

Ex: Bees as pollinators  

No two species in the same habitat can have same ecological niche due to competition 

 

 An ecological niche is the role and position a species has in its environment; how it meets 
its needs for food and shelter, how it survives, and how it reproduces.  

 A species' niche includes all of its interactions with the biotic and abiotic factors of its 
environment.  

 It is advantageous for a species to occupy a unique niche in an ecosystem because it 
reduces the amount of competition for resources that species will encounter. 
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Water Pollution: 

 The presence of unwanted substances in the water that degrade the quality of water is 
called water pollution. 

 They can be organic, inorganic, radioactive substances etc 

 

 

 

 Water pollution is the contamination of water bodies including rivers, oceans, lakes, 
streams, aquifers, and groundwater. It occurs when foreign harmful materials like 
chemicals, waste matter, or contaminated substances are directly or indirectly discharged 
into water bodies. Any alterations in the chemical, physical, or biological water properties 
qualify as water pollution. 

 It is usually a requirement for any harmful substances or compounds to undergo treatment 
before they are discharged into water. Human activities are the primary contributors to the 
introduction of these foreign harmful materials. Water is the second most polluted 
environmental resource after air pollution 

 Industrial Waste: Sulphur, Heavy metals, Nitrates and Phosphates (used in fertilizers), 
Detergents, solvents, petroleum hydrocarbons, chlorinated solvents, disinfectants, food 
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processing wastes, and other chemical waste byproducts from industries, Oil Spill, sewage 
and waste water, food waste, paper waste, rubber, glass, metallic, and plastic waste. 
Depositing these foreign materials into the water leads to water pollution as they have the 
capacity to make physical and chemical changes to the water, pesticides and insecticides, 
underground storages (petroleum), Landfills, animal waste etc.  

 

 

What are Heavy Metals? 

 The term heavy metal refers to any metallic chemical element that has a relatively high density 
and is toxic or poisonous at low concentrations.  

 Mercury (Hg), Cadmium (Cd), Arsenic (As), Chromium (Cr), Thallium (Tl), Lead (Pb). 
 

Kalyan Sir OnlineIAS.com 

 

 

Note: 

Dissolved oxygen is essential for the survival of aquatic organisms and sunlight is a requisite for 
photosynthesis 

 

 

 

 

 

Know the facts: 

• Paper waste deposited into the water can take about 6 weeks to decompose.  
• Aluminum take up to 200 years to decompose 
• Glass materials can take more than 200 years.  
• When these materials are dumped into the waters, they cause extensive changes that in the 

long run ruin and even kill aquatic life forms. 
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What is eutrophication? 

 Excessive richness of nutrients in a lake or other body of water, frequently due to run-off 
from the land, which causes a dense growth of plant life.  

Problems of Eutrophication: 
 Fertilisers are often used in farming, sometimes these fertilisers run-off into nearby water 

causing an increase in nutrient levels. 
 This causes phytoplankton to grow and reproduce more rapidly, resulting in algal blooms. 
 This bloom of algae disrupts normal ecosystem functioning and causes many problems. 
 The algae may use up all the oxygen in the water, leaving none for other marine life. This 

results in the death of many aquatic organisms such as fish, which need the oxygen in the 
water to live. 

 The bloom of algae may also block sunlight from photosynthetic marine plants under the 
water surface. 

 Some algae even produce toxins that are harmful to higher forms of life. This can cause 
problems along the food chain and affect any animal that feeds on them. 
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******** 
 

 

Phytoplankton is autotrophic  
 An organism capable of synthesizing its own food from inorganic substances using light 

or chemical energy.  
 Green plants, algae, and certain bacteria are autotrophs) 
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Algal bloom (very dangerous…why? ..Already discussed in detail.) 
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Types of Eutrophication: 

 Natural eutrophication 

 
 Manmade eutrophication 

 

Think: 

 What do you suggest to mitigate eutrophication? 

 

Riparian buffer: 

 

 A riparian buffer or stream buffer is a vegetated area near a stream, usually forested, 
which helps shade and partially protect the stream from the impact of adjacent land uses. 
It plays a key role in increasing water quality in associated streams, rivers, and lakes, 
thus providing environmental benefits. 
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 Dissolved oxygen…It is the amount of oxygen present dissolved in the water and is 
measured in mg/lit 

 Dissolved Oxygen is one of the parameters of measuring water quality 
 If Dissolved Oxygen is less than 4 mg is very dangerous 
 If its 4mg and 8 mg…cannot be drunk but used for washing  
 If it is more than 8 mg…can be used for drinking after filtration.  

 

 Biological/Biochemical Oxygen Demand 

• It’s the amount of dissolved oxygen needed by the bacteria to decompose the organic 
matter present in water.  
 

• Kalyan Sir OnlineIAS.com 

 

 

 

Coral Reefs: 
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Coral Polyp: Marine organisms 

 

 

 Stony corals (or scleractinians) are the corals primarily responsible for laying the 
foundations of, and building up, reef structures. Massive reef structures are formed when 
each individual stony coral organism—or polyp—secretes a skeleton of calcium 
carbonate. 

 Most stony corals have very small polyps, averaging one to three millimeters (0.04 to 0.12 
inches) in diameter, but entire colonies can grow very large and weigh several tons. These 
colonies consist of millions of polyps that grow on top of the limestone remains of former 
colonies, eventually forming massive reefs. 
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 Coral reefs are built by and made up of thousands of tiny animals—coral “polyps”—that 
are related to anemones and jellyfish. Polyps can live individually (like many mushroom 
corals do) or in large colonies that comprise an entire reef structure. 

 A polyp has a sac-like body and an opening, or mouth, encircled by stinging tentacles 
called nematocysts or cnidae. The polyp uses calcium and carbonate ions from seawater 
to build itself a hard, cup-shaped skeleton made of calcium carbonate (limestone). This 
limestone skeleton protects the soft, delicate body of the polyp. Coral polyps are usually 
nocturnal, meaning that they stay inside their skeletons during the day. At night, polyps 
extend their tentacles to feed. 

 Most coral polyps have clear bodies. Their skeletons are white, like human bones. 
Generally, their brilliant color comes from the zooxanthellae (tiny algae) living inside their 
tissues. 

 Corals are animals that have the structure of a polyp.  
Coral polyps are attached to the substrate.  

 Substrate can be rock, other corals, marine debris, or other hard surface.  
 Coral polyps are firmly attached to the substrate by a feature called a pedal disc. 

 
A few, dozens, hundreds, and even millions of coral polyps can be attached to an area of 
substrate.  

 The substrate covered by coral is called a coral branch or coral mound.  
 The community of corals is called a colony. 
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Coral Reefs – Characteristics: 

Only hard or Stoney corals build reefs. 

Soft corals do not build reefs 

1. Shallow water organisms, they need sunlight 
2. Need clear, salt and warm water. (No turbidity) 
3. Narrow temperature tolerance 
4. Need abundant phytoplankton 
5. No pollution 

 

 

 Coral reefs are the most diverse of all marine ecosystems.  
 1/4th of all the ocean species depend on reefs for food and shelter. This is a remarkable 

statistic when you consider that reefs cover just a tiny fraction (less than one percent) of 
the earth’s surface and less than two percent of the ocean bottom.  

 Because they are so diverse, coral reefs are often called the rainforests of the sea. 
 Coral reefs are also very important in providing food, protection of shorelines, jobs based 

on tourism, and even medicines. 

Threat to coral reefs: 

 Overfishing and destructive fishing, pollution, warming, changing ocean chemistry, and 
invasive species are all taking a huge toll.  

 In some places, reefs have been entirely destroyed, and in many places reefs today are a 
pale shadow of what they once were. 
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Food of Coral Reefs: Green specks called Zooxanthella  

 

 Corals are related to sea anemones, and they all share the same simple structure, the polyp. 
The polyp is like a tin can open at just one end: the open end has a mouth surrounded by 
a ring of tentacles. The tentacles have stinging cells, called nematocysts, that allow the 
coral polyp to capture small organism that swim too close. Inside the body of the polyp 
are digestive and reproductive tissues. Corals differ from sea anemones in their production 
of a mineral skeleton.  

 Shallow water corals that live in warm water often have another source of food, the 
zooxanthellae. These single-celled algae photosynthesize and pass some of the food they 
make from the sun’s energy to their hosts, and in exchange the coral animal gives nutrients 
to the algae. It is this relationship that allows shallow water corals to grow fast enough to 
build the enormous structures we call reefs. The zooxanthellae also provide much of the 
green, brown, and reddish colors that corals have. The less common purple, blue, 
and mauve colors found in some corals the coral makes itself. 

In the so-called true stony corals, which compose most tropical reefs, each polyp sits in a cup 
made of calcium carbonate. Stony corals are the most important reef builders 

Corals have multiple reproductive strategies – they can be male or female or both, and can 
reproduce either asexually or sexually. Asexual reproduction is important for increasing the size 
of the colony, and sexual reproduction increases genetic diversity and starts new colonies that can 
be far from the parents. 
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 Corals have multiple reproductive strategies – they can be male or female or both, and can 
reproduce either asexually or sexually. Asexual reproduction is important for increasing 
the size of the colony, and sexual reproduction increases genetic diversity and starts new 
colonies that can be far from the parents. 

 Individual coral polyps within a reef are typically very small—usually less than half an 
inch (or ~1.5 cm) in diameter. The largest polyps are found in mushroom corols, which 
can be more than 5 inches across. But because corals are colonial, the size of a colony can 
be much larger: big mounds can be the size of a small car, and a single branching colony 
can cover an entire reef. 

 Reefs, which are usually made up of many colonies, are much bigger still. The largest 
coral reef is the Great Barrier Reef, which spans 1,600 miles (2,600 km) off the east coast 
of Australia.  

 It is so large that it can be seen from space. 
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Great Barrier Reef 
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Clown fish in Great Barrier Reef 

 

 

 

 

 

 In addition to its scientific interest, the reef has become increasingly important as a tourist 
attraction. Growing concern over the preservation of its natural heritage has led to 
increased controls on such potentially threatening activities as drilling for 
petroleum resources. The extensive use of tourist craft and the sustainability of 
commercial fishing were controversial matters in the late 20th century. The reef’s health, 
however, is also threatened by other factors; some marine scientists noted that coral 
coverage on the reef fell by nearly 50 percent between 1985 and 2012 as a result of damage 
caused by coral bleaching, invasive species such as the crown of thorns 
starfish (Acanthaster planci), and tropical cyclones. 

 

 Reefs form when corals grow in shallow water close to the shore of continents or smaller 
islands. The majority of coral reefs are called fringe reefs because they fringe the coastline 
of a nearby landmass. But when a coral reef grows around a volcanic island something 
interesting occurs. Over millions of years, the volcano gradually sinks, as the corals 
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continue to grow, both upward towards the surface and out towards the open ocean. Over 
time, a lagoon forms between the corals and the sinking island and a barrier reef forms 
around the lagoon. Eventually, the volcano is completely submerged and only the ring of 
corals remains. This is called an atoll. Waves may eventually pile sand and coral debris on 
top of the growing corals in the atoll, creating a strip of land. Many of the Marshall Islands, 
a system of islands in the Pacific Ocean and home to the Marshallese, are atolls. 

 the greater part of the world's atolls are in the Pacific Ocean (with fixations in the Tuamotu 
Islands, Caroline Islands, Marshall Islands, Coral Sea Islands, and the island gatherings of 
Kiribati, Tuvalu and Tokelau) and Indian Ocean (the Atolls of the Maldives, the 
Lakshadweep Islands, the Chagos Archipelago and the Outer Islands of the Seychelles). 

 

 

 

 Corals are found across the world’s ocean, in both shallow and deep water, but reef-
building corals are only found in shallow tropical and subtropical waters. This is because 
the algae found in their tissues need light for photosynthesis and they prefer water 
temperatures between 70-85°F (22-29°C). 

 There are also deep sea corals that thrive in cold, dark water at depths of up to 20,000 feet 
(6,000 m). Both stony corals and soft corals can be found in the deep sea. Deep-sea corals 
do not have the same algae and do not need sunlight or warm water to survive, but they 
also grow very slowly. One place to find them is on underwater peaks called seamounts. 

 

 The greatest threats to reefs are rising water temperatures and ocean acidification linked 
to rising carbon dioxide levels. High water temperatures cause corals to lose the 
microscopic algae that produce the food corals need—a condition known as coral 
bleaching. Severe or prolonged bleaching can kill coral colonies or leave them vulnerable 
to other threats. Meanwhile, ocean acidification means more acidic seawater, which makes 
it more difficult for corals to build their calcium carbonate skeletons. And if acidification 
gets severe enough, it could even break apart the existing skeletons that already provide 
the structure for reefs. Scientists predict that by 2085 ocean conditions will be acidic 
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enough for corals around the globe to begin to dissolve. For one reef in Hawaii this is 
already a reality.  

 

 

 

 

Water Pollution by Invasive Species: 

 

Water Hyacinth (terror of Bengal) – Invasive aquatic weed 

                    

 

 The plant was initially spread because of its beautiful flowers, but the mistake of this 
particular decision was soon realized – after the damage couldn’t be undone. Now, water 
hyacinth threatens dams, waterways and wildlife across the globe, often forming dense 
mats so thick that a grown man can walk across them. 
 

 It is the fastest growing plant known. A plant or population can double in six days. The 
plant forms dense floating mats of plants, kept on the surface by round air-filled leaves. 
An acre of water hyacinth can weigh 200 tons, a huge mass of plant material.  
 

 The plants spread to cover ponds, lakes, and rivers, shading out everything in the water. 
The mat of water hyacinth cuts off oxygen circulation between the air and the water, 
suffocating fish. The dense stands are impenetrable to boats of all kinds. All over the world 
it is a hard-to-control serious weed. An aquatic menace 
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What are invasive Species? 

 These are introduced in a habitat from another habitat. 
 Ex: Nile Perch of Lake Victoria (African snook or the Victoria perch) 
 It was introduced to Lake Victoria (Africa) in 1954, where it destroyed 

200 native species of fish through predation and competition for food); 
no negative impact in Texas  (1975) so far as the species is still 
controlled  
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Invasive Species Nile Perch 

 

 

Injurious Wild Life 

 Injurious wildlife are wild mammals, wild birds, amphibians, reptiles, fishes, 
crustaceans, mollusks and their offspring or eggs that are injurious to the interests of 
human beings, agriculture, horticulture, forestry, wildlife or wildlife resources 
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Oil Spill: 

 An oil spill is the release of a liquid petroleum hydrocarbon into the environment, 
especially the marine ecosystem, due to human activity, and is a form of pollution 

 The most often reasons are caused by accidents involving tankers, barges, pipelines, 
refineries, drilling rigs, and storage facilities 

 Oil spills can kill wildlife, pollute the air and water, and alter the ecosystem for years to 
come 

 Oil Slick – Thin layer of oil formed over the water.  
 The worst oil spill in history, the Gulf War oil spill spewed an estimated 8 million barrels 

of oil into the Persian Gulf after Iraqi forces opened valves of oil wells and pipelines as 
they retreated from Kuwait in 1991. The oil slick reached a maximum size of 101 miles 
by 42 miles and was five inches thick.  

 

 Russia declared a state of emergency on June 3, 2020 after a massive oil spill in the Arctic 
region. Around 20,000 tons of fuel from a power plant in Norilsk leaked into a river on May 
29. 

 The power plant is owned by Norilsk Nickel, a Russian metals mining giant. The oil leaked 
into the Ambarnaya river that flows into the environmentally sensitive Arctic Ocean. This 
oil spill is believed to be the second largest in modern Russian history in terms of volume. 

 Nearly 700 people are involved in the massive clean-up. Experts say that the clean-up could 
even take anywhere between five to ten years 

Kalyan Sir OnlineIAS.com 

 

 

 The main reason is that oil is also a toxic material that can cause environmental 
damage where it spills. The central purpose of oil spill response is to reduce that damage. 

 crude oil is considered toxic and causes two main kinds of injury: physical and 
biochemical. 

 The physical effects of freshly spilled crude oil are all too obvious. When oil washes 
ashore, it can completely cover and smother the plants and animals living there. 

 Crude oil not only destroys the insulating properties of animal fur and bird feathers, which 
can lead to hypothermia, but it also impairs animals' abilities to fly and swim, sometimes 
causing oiled animals to drown. 
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What is Hypothermia? 

 A significant and potentially dangerous drop in body temperature.  
 The most common cause is prolonged exposure to cold. 
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 During the months after the 1989 Exxon Valdez oil spill (Alaska), researchers collected 
about 30,000 dead birds, ranging over 90 different species from the oiled areas, and they 
estimated that perhaps ten times as many birds died. 

 Spilled oil also can harm life because its chemical constituents are poisonous. Petroleum-
derived oil is a complex mixture of thousands of chemical compounds. Given oil's 
chemical complexity, it causes harm. 

 

 

 
Two important components of crude oil:  

 Volatile organic compounds (VOCs)  

and  

 Polycyclic aromatic hydrocarbons (PAHs).  

 In terms of how long they remain in the environment, they represent two ends of a 
spectrum. 

 All crude oil contains VOCs, which readily evaporate into the air, giving crude oil a 
distinctive odour. Some VOCs are acutely toxic when inhaled, in addition to being 
potentially cancer-causing. At the site of a fresh oil spill, these VOCs can threaten nearby 
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residents, responders working on the spill, air-breathing marine mammals, and sea turtles 
at the water surface. However, VOCs are generally a response concern only right after oil 
is spilled, because oil floating on the sea surface quickly loses its VOCs. 

 In contrast, PAHs can persist in the environment for many years, in some cases continuing 
to harm organisms long after the oil first spills. How PAHs in oil do that is an active area 
of research 

 

Effects of Oil Spill: 

 Oil destroys the insulating ability of fur-bearing mammals, such as sea otters, and the water 

repellence of a bird's feathers, thus exposing these creatures to the harsh elements. Without 

the ability to repel water and insulate from the cold water, birds and mammals will die 

from hypothermia. 

 Juvenile sea turtles can also become trapped in oil and mistake it for food. Dolphins and 

whales can inhale oil, which can affect lungs, immune function and reproduction. Many 

birds and animals also ingest oil when they try to clean themselves, which can poison 

them. 

 Fish, shellfish, and corals may not be exposed immediately, but can come into contact 

with oil if it is mixed into the water column — shellfish can also be exposed in the 

intertidal zone. When exposed to oil, adult fish may experience reduced growth, enlarged 

livers, changes in heart and respiration rates, fin erosion, and reproduction impairment. 

Fish eggs and larvae can be especially sensitive to lethal and sublethal impacts. Even when 

lethal impacts are not observed, oil can make fish and shellfish unsafe for humans to eat. 

 

 When oil is present in the environment, it is either dispersed in the top layer of the water 
(littoral zone) or remains on the surface and, consequently, on the coastal areas.  

 If the oil is not dispersed, it remains on the surface.  
 In this case, currents bring the oil towards coastal areas which harms coastal organisms 

like invertebrates, mammals and birds.  
 However, if the oil is dispersed, organisms, such as fish, plankton and larvae, are 

immediately subjected to oil toxicity. 
 

 Zooplankton is a particularly important food resource, especially for baleen whales. It can 
influence or control the primary productivity by top-down effects in return.  
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 Its population dynamic change can influence the biomass of other marine animals like fish 
by bottom-up effects.  
 

 Some zooplankton, such as copepods, euphausiids and mysids, assimilate hydrocarbons 
directly from seawater and by ingesting oil droplets and oil contaminated food. 
 

 The ingestion of oil by these organisms often causes mortality, while surviving organisms 
often show developmental and reproductive abnormalities 

 

What is Biomagnification? 

 Biomagnification refers to the condition where the chemical concentration in an organism 

exceeds the concentration of its food when the major exposure route occurs from the 

organism’s diet. 
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Bio Accumulation: 
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 Bioaccumulation is the gradual accumulation of substances, such as pesticides or other 

chemicals, in an organism 
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Air Pollution: 
 

 Pollutants in the air are invisible 
 Air pollution is a mix of particles and gases that can reach harmful concentrations both 

outside and indoors. Its effects can range from higher disease risks to rising 
temperatures.  

 Soot (produced by the incomplete burning of organic matter), smoke, mold, pollen, 
methane, and carbon dioxide are a just few examples of common pollutants. 

 

 Think of the AQI as a yardstick that runs from 0 to 500. The higher the AQI value, the 
greater the level of air pollution and the greater the health concern. For example, an AQI 
value of 50 or below represents good air quality, while an AQI value over 300 represents 
hazardous air quality. 

 For each pollutant an AQI value of 100 generally corresponds to an ambient air 
concentration that equals the level of the short-term national ambient air quality standard 
for protection of public health. AQI values at or below 100 are generally thought of as 
satisfactory. When AQI values are above 100, air quality is unhealthy: at first for certain 
sensitive groups of people, then for everyone as AQI values get higher. 

 The AQI is divided into six categories. Each category corresponds to a different level of 
health concern. Each category also has a specific color. The color makes it easy for people 
to quickly determine whether air quality is reaching unhealthy levels in their communities. 
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Causes: 

 Burning fossil fuels releases gases and chemicals into the air.” And in an especially 

destructive feedback loop, air pollution not only contributes to climate change but is also 

exacerbated by it. “Air pollution in the form of carbon dioxide and methane raises the 

earth’s temperature.  

  “Another type of air pollution is then worsened by that increased heat: Smog forms when 

the weather is warmer and there’s more ultraviolet radiation.” Climate change also 

increases the production of allergenic air pollutants including mold and pollen (due to a 

longer pollen season and more pollen production). 

 

Effects: 

 Air pollution kills an estimated seven million people worldwide every year. WHO data 
shows that 9 out of 10 people breathe air containing high levels of pollutants. WHO is 
working with countries to monitor air pollution and improve air quality.  
 

 From smog hanging over cities to smoke inside the home, air pollution poses a major threat 
to health and climate. The combined effects of ambient (outdoor) and household air 
pollution cause about seven million premature deaths every year, largely as a result of 
increased mortality from stroke, heart disease, chronic obstructive pulmonary disease, 
lung cancer and acute respiratory infections. 
 
 

 More than 80% of people living in urban areas that monitor air pollution are exposed to 
air quality levels that exceed WHO guideline limits, with low- and middle-income 
countries suffering from the highest exposures, both indoors and outdoors. 

 

Note: 

• 7 million deaths occurring every year as a result of exposure to ambient (outdoor) 
air pollution 

 
 
 
 
Air Quality Index: 
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https://www.who.int/gho/phe/outdoor_air_pollution/burden/en/
https://www.who.int/gho/phe/outdoor_air_pollution/burden/en/
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 Particulate matter is the sum of all solid and liquid particles suspended in air many of 
which are hazardous. This complex mixture includes both organic and inorganic particles, 
such as dust, pollens, soot, smoke, and liquid droplets. These particles vary greatly in size, 
composition, and origin. 
 

 The Air Quality Index is based on measurement of particulate matter (PM2.5 and PM10), 
Ozone (O3), Nitrogen Dioxide (NO2), Sulfur Dioxide (SO2) and Carbon Monoxide (CO) 
emissions. Most of the stations on the map are monitoring both PM2.5 and PM10 data, but 
there are few exceptions where only PM10 is available. 
 

 All measurements are based on hourly readings: For instance, an AQI reported at 8AM 
means that the measurement was done from 7AM to 8AM. 

 

 

India: 

 In India AQI is monitored by CPCB, Delhi 

Note: 

 CPCB functions under the Ministry of Environment, Forests and Climate Change.  

National Air Quality Index 

1. Air Quality Index is a tool for effective communication of air quality status to people in 

terms, which are easy to understand. It transforms complex air quality data of various 

pollutants into a single number (index value), nomenclature and colour. 

 
2. There are six AQI categories, namely Good, Satisfactory, Moderately polluted, Poor, 

Very Poor, and Severe. Each of these categories is decided based on ambient 

concentration values of air pollutants and their likely health impacts (known as health 

breakpoints). AQ sub-index and health breakpoints are evolved for eight pollutants 

(PM10, PM2.5, NO2, SO2, CO, O3, NH3, and Pb) for which short-term (upto 24-hours) 

National Ambient Air Quality Standards are prescribed. 

 
3. Based on the measured ambient concentrations of a pollutant, sub-index is calculated, 

which is a linear function of concentration (e.g. the sub-index for PM2.5 will be 51 at 

concentration 31 µg/m3, 100 at concentration 60 µg/m3, and 75 at concentration of 45 

µg/m3). The worst sub-index determines the overall AQI. AQI categories and health 

breakpoints for the eight pollutants are as follow: 
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AQI 

Category 
AQI Concentration range* 

 
 PM 

10 
PM 

2.5 
NO 

2 
O 

3 
CO SO 

2 
NH 

3 
Pb 

Good 0 - 50 0 - 
50 

0 - 30 0 - 40 0 - 50 0 - 1.0 0 - 40 0 - 
200 

0 - 
0.5 

Satisfactory 51 - 100 51 - 
100 

31 - 
60 

41 - 
80 

51 - 
100 

1.1 - 2.0 41 - 
80 

201 - 
400 

0.5 - 
1.0 

Moderately 
polluted 

101 - 
200 

101 - 
250 

61 - 
90 

81 - 
180 

101 - 
168 

2.1 - 10 81 - 
380 

401 - 
800 

1.1 - 
2.0 

Poor 201 - 
300 

251 - 
350 

91 - 
120 

181 - 
280 

169 - 
208 

10 - 17 381 - 
800 

801 - 
1200 

2.1 - 
3.0 

Very poor 301 – 
400 

351 - 
430 

121 - 
250 

281 - 
400 

209 - 
748* 

17 - 34 801 - 
1600 

1200 
-1800 

3.1 - 
3.5 

Severe 401 - 
500 

430 
+ 

250+ 400+ 748+* 34+ 1600+ 1800+ 3.5+ 

 
* CO in mg/m3 and other pollutants in µg/m3; 2h-hourly average values for PM10, PM2.5, 

NO2, SO2, NH3, and Pb, and 8-hourly values for CO and O3. 
 

CPCB: 

 The Central Pollution Control Board (CPCB) of India is a statutory organisation under the 
MoEFC. 

 It was established in 1974 under the Water (Prevention and Control of pollution) Act, 
1974.  

 The CPCB is also entrusted with the powers and functions under the Air (Prevention and 
Control of Pollution), 1981.  

 It serves as a field formation and also provides technical services to the Ministry of 
Environment and Forests under the provisions of the Environment (Protection) Act, 1986. 
It Co-ordinates the activities of the State Pollution Control Boards by providing technical 
assistance and guidance and also resolves disputes among them. It is the apex organisation 
in country in the field of pollution control, as a technical wing of MoEFC.  

 The board is led by its Chairperson appointed by the CCA.  
 CPCB has its head office is located in New Delhi.  
 With seven zonal offices and 5 laboratories. The board conducts environmental 

assessments and research. It is responsible for maintaining national standards under a 
variety of environmental laws, in consultation with Zonal offices, tribal, and local 
governments. It has responsibilities to conduct monitoring of water and air quality, and 
maintains monitoring data.  

 The agency also works with industries and all levels of government in a wide variety of 
voluntary pollution prevention programs and energy conservation efforts. It advises the 
central government to prevent and control water and air pollution. It also advises the 
Governments of Union Territories on industrial and other sources of water and 
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air pollution. CPCB along with its counterparts the State Pollution Control Boards 
(SPCBs) are responsible for implementation of legislation relating to prevention and 
control of environmental pollution. 

 

******** 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ENVIS: 
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Realising the importance of Environmental Information, the Government of India, in December, 
1982, established an Environmental Information System (ENVIS) as a plan programme. The focus 
of ENVIS since inception has been on providing environmental information to decision makers, 
policy planners, scientists and engineers, research workers, etc. all over the country. 
Since environment is a broad-ranging, multi-disciplinary subject, a comprehensive information 
system on environment would necessarlly involve effective participation of concerned 
institutions/ organisations in the country that are actively engaged in work relating to different 
subject areas of environment. ENVIS has, therefore, developed itself with a network of such 
participating institutions/organisations for the programme to be meaningful. A large number of 
nodes, known as ENVIS Centres, have been established in the network to cover the broad subject 
areas of environment with a Focal Point in the Ministry of Environment & Forests. Both the Focal 
Point as well as the ENVIS Centres have been assigned various responsibilities to achieve the 
Long-term & Short-term objectives. For this purpose, various services has been introduced by the 
Focal Point. ENVIS due to its comprehensive network has been designed as the National Focal 
Point (NFP) for INFOTERRA, a global environmental information network of the United Nations 
Environment Programme (UNEP). In order to strengthen the information activities of the NFP, 
ENVIS was designated as the Regional Service Centre (RSC) of INFOTERRA of UNEP in 1985 
for the South Asia Sub-Region countries 
. 

Long-term objectives : 

• To build up a repository and dissemination centre in Environmental Science and Engineering. 
• To gear up the modern technologies of acquistion, processing, storage, retrieval and 

dissemination of information of environmental nature; and . 

• To support and promote research, development and innovation in environmental information 
technology. 

Short-term objectives : 

• To provide national environmental infformaion service relevant to present needs and capable 
of development to meet the future needs of users, originator, processors and disseminators of 
information; 

• To build up storage, retrieval and dissemination capabilities with the ultimate objectives of 
disseminating information speedily to the users; 

• To promote, national and international cooperation and liasion for exchange of environment 
related information; 

• To promote, support and assist education and personnel training programmes designed to 
enhance environmental information processing and utilisation capabilities; 

• To promote exchange of information amongst developing countries. 
 

*************** 

 

Climate Change: 
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 Climate change describes a change in the average conditions — such as temperature and 
rainfall — in a region over a long period of time. The scientists have observed Earth’s 
surface is warming, and many of the warmest years on record have happened in the past 
20 years. 

 Weather describes the conditions outside right now in a specific place. If it is raining right 
now, that’s a way to describe today’s weather.  

 Ex: Rain, snow, wind, hurricanes, tornadoes  
 Climate, on the other hand, is more than just one or two rainy days.  
 Climate describes the weather conditions that are expected in a region at a particular time 

of year. 
 It is usually rainy or usually dry. 

Or 
 It is typically hot or typically cold. 
 A region’s climate is determined by observing its weather over a period of many years, 

generally 30 years or more. 

 

 

 

 Climate change describes a change in the average conditions — such as temperature and 
rainfall — in a region over a long period of time. For example, 20,000 years ago, much of 
the United States was covered in glaciers. In the United States today, we have a warmer 
climate and fewer glaciers. 

 Global climate change refers to the average long-term changes over the entire Earth. These 
include warming temperatures and changes in precipitation, as well as the effects of 
Earth’s warming, such as: 

 Rising sea levels 
 Shrinking mountain glaciers (The world's glaciers are shrinking five times faster now than 

they were in the 1960s) 
 Ice melting at a faster rate than usual in Greenland, Antarctica and the Arctic 
 Changes in flower and plant blooming times. 

 Earth’s climate has constantly been changing — even long before humans came into the 
picture. However, scientists have observed unusual changes recently. For example, Earth’s 
average temperature has been increasing much more quickly than they would expect over 
the past 150 years. 
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Rising Sea Levels 

 

 Shrinking Glaciers  

 

 

Causes of Climate Change: 

 

 

 There are lots of factors that contribute to Earth’s climate. However, scientists agree that 
Earth has been getting warmer in the past 50 to 100 years due to human activities. 
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 Certain gases in Earth’s atmosphere block heat from escaping. This is called the 
greenhouse effect. These gases keep Earth warm like the glass in a greenhouse keeps plants 
warm. 

 Human activities — such as burning fuel to power factories, cars and buses — are 
changing the natural greenhouse. These changes cause the atmosphere to trap more heat 
than it used to, leading to a warmer Earth. 
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 Greenhouse gases are gases in Earth’s atmosphere that trap heat. They let sunlight pass 

through the atmosphere, but they prevent the heat that the sunlight brings from leaving the 
atmosphere. The main greenhouse gases are: 

• Water vapor 
• Carbon dioxide 
• Methane 
• Ozone 
• Nitrous oxide 
• Chlorofluorocarbons (CFCs) 

 

 Greenhouse gases are a good thing. Without them, our planet would be too cold, and life 
as we know it would not exist. But there can be too much of a good thing. 

 

 

                                       What is a Greenhouse? 
 

 A greenhouse is full of windows that let in sunlight. That sunlight creates warmth. The big 
trick of a greenhouse is that it doesn’t let that warmth escape 
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Sources of GHGs 

 

 Some greenhouse gases, like methane, are produced through agricultural practices, 
including livestock manure. Others, like CO2, largely result from natural processes like 
respiration and from the burning of fossil fuels like coal, oil and gas. 

 The second cause of CO2 release is deforestation. When trees are killed to produce goods 
or heat, they release the carbon that is normally stored for photosynthesis. This process 
releases nearly a billion tons of carbon into the atmosphere per year, according to the 2010 
Global Forest Resources Assessment. 

 Forestry and other land-use practices can offset some of these greenhouse gas emissions, 
according to the EPA. 

 "Replanting helps to reduce the build-up, of carbon dioxide in the atmosphere as growing 
trees sequester carbon dioxide through photosynthesis. 
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 "However, forests cannot sequester all of the carbon dioxide we are emitting to the 
atmosphere through the burning of fossil fuels, and a reduction in fossil fuel emissions is 
still necessary to avoid build up in the atmosphere." 

 

 

 If current trends continue, scientists, government officials and a growing number of 
citizens fear that the worst effects of global warming. Extreme weather, rising sea levels, 
plant and animal extinctions, ocean acidification, major shifts in climate and 
unprecedented social upheaval — will be inevitable. 

 In answer to the problems caused by global warming by greenhouse gases, the U.S. 
government created a climate action plan in 2013. And in April 2016, representatives from 
73 countries signed the Paris Agreement, an international pact to combat climate change 
by investing in a sustainable, low-carbon future, according to the United Nations 
Framework Convention on Climate Change (UNFCCC).  

 
 The U.S. was included among the countries that agreed to the accord in 2016, but began 

proceedings to withdraw from the Paris Agreement in June 2017. 
 
 According to the EPA (Environmental Protection Agency), greenhouse gas emissions 

were 12 percent lower in 2016 than in 2005, in part due to the large decrease in fossil fuel 
combustion resulting from the switch to natural gas from coal. The warmer winter 
conditions during those years also reduced the need for many homes and businesses to 
turn up the heat. 

 

 Climate Change is the defining issue of our time and we are at a defining moment. From 
shifting weather patterns that threaten food production, to rising sea levels that increase 
the risk of catastrophic flooding, the impacts of climate change are global in scope and 
unprecedented in scale. Without drastic action today, adapting to these impacts in the 
future will be more difficult and costly. 

******************* 
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The Human Fingerprint on Greenhouse Gases 

 Greenhouse gases occur naturally and are essential to the survival of humans and millions 
of other living things, by keeping some of the sun’s warmth from reflecting back into space 
and making Earth liveable.  

 But after more than a century and a half of industrialization, deforestation, and large-scale 
agriculture, quantities of greenhouse gases in the atmosphere have risen to record levels 
not seen in three million years.  

 As populations, economies and standards of living grow, so does the cumulative level of 
greenhouse gas (GHGs) emissions. 

Some basic well-established scientific links: 

 The concentration of GHGs in the earth’s atmosphere is directly linked to the average 
global temperature on Earth. 

 The concentration has been rising steadily, and mean global temperatures along with it, 
since the time of the Industrial Revolution. 

 The most abundant GHG, accounting for about two-thirds of GHGs, carbon dioxide (CO2), 
is largely the product of burning fossil fuels. 

 

The UN Intergovernmental Panel on Climate Change (IPCC): 
 The IPCC was set up by the World Meteorological Organisation (WMO) and UNEP to 

provide an objective source of scientific information.  

 In 2013 the IPCC provided more clarity about the role of human activities in climate 
change when it released its 5th Assessment Report. It is categorical in its conclusion,  
climate change is real and human activities are the main cause. 

Fifth Assessment Report 
 The report provides a comprehensive assessment of sea level rise, and its causes, over the 

past few decades.  

 It also estimates cumulative CO2 emissions since pre-industrial times and provides a 
CO2 budget for future emissions to limit warming to less than 2°C.  

 About half of this maximum amount was already emitted by 2011.  
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The report found that: 

 From 1880 to 2012, the average global temperature increased by 0.85°C. 

 Oceans have warmed, the amounts of snow and ice have diminished and the sea level has 
risen.  

 From 1901 to 2010, the global average sea level rose by 19 cm as oceans expanded due to 
warming and ice melted.  

 The sea ice extent in the Arctic has shrunk in every successive decade since 1979, with 
1.07 × 106 km² of ice loss per decade. 

 Given current concentrations and ongoing emissions of greenhouse gases, it is likely that 
by the end of this century global mean temperature will continue to rise above the pre-
industrial level.  

 The world’s oceans will warm and ice melt will continue. Average sea level rise is 
predicted to be 24–30 cm by 2065 and 40–63 cm by 2100 relative to the reference period 
of 1986–2005.  

 Most aspects of climate change will persist for many centuries, even if emissions are 
stopped. 

 There is alarming evidence that important tipping points, leading to irreversible changes 
in major ecosystems and the planetary climate system, may already have been reached or 
passed. Ecosystems as diverse as the Amazon rainforest and the Arctic tundra, may be 
approaching thresholds of dramatic change through warming and drying. Mountain 
glaciers are in alarming retreat and the downstream effects of reduced water supply in the 
driest months will have repercussions that transcend generations. 

 

Note: 

 The IPCC is now in its sixth assessment cycle, in which the IPCC is producing the Sixth 
Assessment Report (AR6) with contributions by its three Working Groups and a Synthesis 
Report, three Special Reports, and a refinement to its latest Methodology Report.  

 The Synthesis Report will be the last of the AR6 products, currently due for release in 
2022. 

 

Global Warming of 1.5°C 
 In October 2018 the IPCC issued a special report on the impacts of global warming of 

1.5°C, finding that limiting global warming to 1.5°C would require rapid, far-reaching and 
unprecedented changes in all aspects of society.  
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 With clear benefits to people and natural ecosystems, the report found that limiting global 
warming to 1.5°C compared to 2°C could go hand in hand with ensuring a more 
sustainable and equitable society. While previous estimates focused on estimating the 
damage if average temperatures were to rise by 2°C, this report shows that many of the 
adverse impacts of climate change will come at the 1.5°C mark. 

 The report also highlights a number of climate change impacts that could be avoided by 
limiting global warming to 1.5ºC compared to 2ºC, or more.  

 For instance, by 2100, global sea level rise would be 10 cm lower with global warming of 
1.5°C compared with 2°C. The likelihood of an Arctic Ocean free of sea ice in summer 
would be once per century with global warming of 1.5°C, compared with at least once per 
decade with 2°C.  

 Coral reefs would decline by 70-90 percent with global warming of 1.5°C, whereas 
virtually all (> 99 percent) would be lost with 2ºC. 

 The report finds that limiting global warming to 1.5°C would require “rapid and far-
reaching” transitions in land, energy, industry, buildings, transport, and cities. Global net 
human-caused emissions of carbon dioxide (CO2) would need to fall by about 45 percent 
from 2010 levels by 2030, reaching ‘net zero’ around 2050. This means that any remaining 
emissions would need to be balanced by removing CO2 from the air. 

************************ 
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United Nations legal instruments 

 

United Nations Framework Convention on Climate Change: 
 The UN family is at the forefront of the effort to save our planet.  

 In 1992, its “Earth Summit” produced the UNFCCC as a first step in addressing the 
climate change problem.  

 Currently, it has near-universal membership.  

 The 197 countries that have ratified the Convention are Parties to the Convention (CoP). 
The ultimate aim of the Convention is to prevent “dangerous” human interference with the 
climate system. 

 

Agenda 21: 

 Agenda 21 is a comprehensive plan of action to be taken globally, nationally and locally 
by organizations of the United Nations System, Governments, and Major Groups in every 
area in which human impacts on the environment. 

 Agenda 21, the Rio Declaration on Environment and Development, and the Statement of 
principles for the Sustainable Management of Forests were adopted by more than 178 
Governments at the United Nations Conference on Environment and Development 
(UNCED) held in Rio de Janeiro, Brazil, 3 to 14 June 1992. 

 The Commission on Sustainable Development (CSD) was created in December 1992 to 
ensure effective follow-up of UNCED, to monitor and report on implementation of the 
agreements at the local, national, regional and international levels.  

 It was agreed that a five-year review of Earth Summit progress would be made in 1997 by 
the United Nations General Assembly meeting in special session. 

 The full implementation of Agenda 21, the Programme for Further Implementation of 
Agenda 21 and the Commitments to the Rio principles, were strongly reaffirmed at the 
World Summit on Sustainable Development (WSSD) held in Johannesburg, South Africa 
from 26 August to 4 September 2002 
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Kyoto Protocol: 
 By 1995, countries launched negotiations to strengthen the global response to climate 

change, and, two years later, adopted the Kyoto Protocol. The Kyoto Protocol legally binds 
developed country Parties to emission reduction targets. The Protocol’s first commitment 
period started in 2008 and ended in 2012.  

 The second commitment period began on 1 January 2013 and will end in 2020.  

 There are now 197 Parties to the Convention and 192 Parties to the Kyoto Protocol. 

Paris Agreement: 

 At the 21st Conference of the Parties in Paris in 2015, Parties to the UNFCCC reached a 
landmark agreement to combat climate change and to accelerate and intensify the actions 
and investments needed for a sustainable low carbon future.  

 The Paris Agreement builds upon the Convention and – for the first time – brings all 
nations into a common cause to undertake ambitious efforts to combat climate change and 
adapt to its effects, with enhanced support to assist developing countries to do so. As such, 
it charts a new course in the global climate effort. 

 The Paris Agreement’s central aim is to strengthen the global response to the threat of 
climate change by keeping the global temperature rise this century well below 2 degrees 
Celsius above pre-industrial levels and to pursue efforts to limit the temperature increase 
even further to 1.5 degrees Celsius. 

 On Earth Day, 22 April 2016, 175 world leaders signed the Paris Agreement at United 
Nations Headquarters in New York. This was by far the largest number of countries ever 
to sign an international agreement on a single day. There are now 186 countries that have 
ratified the Paris Agreement. 

Climate Summit 2019:  

 On 23 September 2019, Secretary-General António Guterres convened a Climate 
Summit to bring world leaders of governments, the private sector and civil society together 
to support the multilateral process and to increase and accelerate climate action and 
ambition.  

 The Summit focused on key sectors where action can make the most difference—heavy 
industry, nature-based solutions, cities, energy, resilience, and climate finance.  
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 World leaders reported on what they are doing, and what more they intend to do when 
they convene in 2020 for the UN climate conference, where commitments will be renewed 
and may be increased.  

 

Note: 

 The 26th session of the Conference of the Parties (COP 26) to the UNFCCC was originally 
scheduled to take place from 9-19 November 2020, in Glasgow, UK. 
 

 On 28 May 2020, the COP Bureau decided that it would take place from 1-12 November 
2021, in Glasgow, UK. 
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 “We need more concrete plans, more ambition from more countries and more businesses. 
We need all financial institutions, public and private, to choose, once and for all, the green 
economy.” 

Nobel Peace Prize 

 In 2007, the Nobel Peace Prize was awarded jointly to former United States Vice-President 
Al Gore and the IPCC "for their efforts to build up and disseminate greater knowledge 
about man-made climate change, and to lay the foundations for the measures that are 
needed to counteract such change." 

 

************************ 
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Wetlands: 

 A wetland is a place where the land is covered by water, either salt, fresh or somewhere 
in between.  

 Marshes and ponds, the edge of a lake or ocean, the delta at the mouth of a river, low-lying 
areas that frequently flood—all of these are wetlands. 

 

What is Delta? 

 A delta is an area of low, flat land shaped like a triangle, where a river splits and spreads 
out into several branches before entering the sea. 

 The mouth of a river is where it meets an ocean, a lake or another river.  
 If a river carries a great deal of silt, gravel, clay and sediment as it travels, and this settles 

out at its mouth, that area of land is called a delta.  
 The word “delta” comes from the Greek letter, which looks like a triangle. As such, a 

river delta typically makes up a triangle-shaped piece of land. 
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 The destruction of wetlands is a concern because they are some of the most productive 

habitats on the planet.  
 They often support high concentrations of animals—including mammals, birds, fish and 

invertebrates—and serve as nurseries for many of these species.  
 Wetlands also support the cultivation of rice, a staple in the diet of half the world’s 

population.  
 And they provide a range of ecosystem services that benefit humanity, including water 

filtration, storm protection, flood control and recreation. 
 
Consequences: 
 

 Without wetlands, cities have to spend more money to treat water for their citizens, floods 
are more devastating to nearby communities, storm surges from hurricanes can penetrate 
farther inland, animals are displaced or die out, and food supplies are disrupted, along with 
livelihoods.  

 WWF (World Wide Fund for Nature), governments and other organizations have pursued 
efforts to conserve and protect wetlands for more than 40 years through the Ramsar 
Convention, the only international treaty devoted to a single ecosystem type. More than 
476,000 acres of wetland have been protected through this treaty, saving them and their 
services for future generations 

What is Ramsar Convention? 

 The Convention on Wetlands is an intergovernmental treaty that provides the framework 
for national action and international cooperation for the conservation and wise use of 
wetlands and their resources. 

 Number of parties 171 
 India entered into the force on February 1, 1982 
 Number of Ramsar sites in India is 37 
 Number of Ramsar sites in the World is 2394 
 Parvati Aranga Bird Sanctuary (December 2, 2019) is a permanent freshwater environment 

consisting of two oxbow lakes. These wetlands are characteristic of Uttar Pradesh and 
offer exceptional habitats for water birds, providing both roosting and breeding sites with 
over 100,000 birds documented in annual counts. 

 The Saman Bird Sanctuary (December 2, 2019) in the Mainpuri district of Uttar Pradesh 
is a seasonal oxbow lake on the Ganges floodplain 
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 Wetlands occur where water meets land. They include mangroves, peatlands and marshes, 

rivers and lakes, deltas, floodplains and flooded forests, rice-fields, and even coral reefs. 
Wetlands exist in every country and in every climatic zone, from the polar regions to the 
tropics, and from high altitudes to dry regions. 
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Peatlands: 

 Peatlands are wetlands with a thick water-logged soil layer made up of dead and decaying 
plant material. 

 Peatlands include moors, bogs, mires, peat swamp forests and permafrost tundra. 
Peatlands represent half of the Earth’s wetlands and cover 3% of the global total land area. 
They are found all over the world. 

 Peatlands absorb heavy rainfall, providing protection against floods, and release water 
slowly, ensuring a supply of clean water throughout the year. 

 Millions of people depend on peatlands for herding cattle, catching fish, and farming. 

 

 Tropical peat swamp forests are home to thousands of animals and plants, including many 
rare and critically endangered species such as the orangutan and Sumatran tiger. 

 Peatlands contain twice as much carbon as the world’s forests. When disturbed or drained, 
peatlands can become significant sources of greenhouse gas emissions 
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 Peatlands are a vital "carbon sink", currently storing more carbon than all the world's 
vegetation, and the research showed they will store even more carbon in the future than 
was previously believed. 

 In environments such as forests, carbon from dead plants decomposes and is released back 
into the atmosphere. But in peatlands, water slows this process and locks in carbon. 

 Most peatlands are in cold climates in places such as Siberia and Canada, and here warmer 
temperatures will lengthen the growing season for plants—meaning more plant matter 
falling into peat bogs. 

 

 

Rivers: 

 A river is a natural watercourse, usually freshwater, flowing towards an ocean, a lake, a 
sea, or another river. 

 Rivers originate as rain on high ground that flows downhill into creeks and streams. Deltas 
are found on the lower reaches of rivers, where the flow of water slows down and spreads 
out into expanses of wetlands and shallow water. 

                            
Importance of Rivers and deltas 

 Rivers serve as important sources of drinking water, food and irrigation for crops. River 
waters also recharge lakes and transport fertile sediments that enrich floodplains and 
marshes. 

 Rivers also play an essential role as highways for transportation and commerce and as 
sources of energy. 

 Rivers and deltas provide critical habitat for fish and other freshwater animals such as 
amphibians and shellfish. 
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Mangrove forests 
 

 

 
 

 Mangroves are a crossroad where oceans, freshwater, and land meet. 
 Mangrove forests are among the most complex ecosystems on the planet, growing under 

environmental conditions that would kill ordinary plants very quickly.  
 Mangrove forests are found in tropical and subtropical regions in tidal areas, which are 

frequently inundated with salt water. Strongly in decline, mangrove forests occupy about 
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15.2 million hectares of tropical coast worldwide: across Africa, Australia, Asia and 
America. 
Importance: 

 Mangrove forests provide protection and shelter against extreme weather events, such as 
storm winds and floods. Mangroves absorb and disperse tidal surges associated with these 
events: a mangrove can reduce the destructive force of a tsunami by up to 90%. 

 Mangrove leaves and roots provide nutrients that nourish plankton, algae, fish and 
shellfish. Mangroves are also home to many birds and mammals – such as mangrove 
monkeys in South Asia. 

 Mangroves rival the carbon storage potential of rainforests. 

 

Largest Mangrove Forest in the World: 

 The Sundarbans is a mangrove area in the delta formed by the confluence of the Ganges, 
Brahmaputra and Meghna Rivers in the Bay of Bengal.  

 It spans from the Hooghly River in India's state of West Bengal to the Baleswar River in 
Bangladesh 
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Arid and Semi-Arid: 

 Arid and semi-arid areas are often characterized by seasonal rainfall and wetlands that 
retain water long after the rest of the landscape has dried out. 

 These wetlands include rivers, swamps, and lakes and springs that dry up for portions of 
the year.  

 Dry regions are found in Asia, Australia, Africa, the Middle East and North and South 
America. 
Importance: 

 These wetlands are essential for farmers, pastoralists who graze animals, and the 
livelihoods of people who fish and collect plants. 

 They are also important to millions of water birds that breed in Europe and Asia, such as 
waders and herons 

 

High altitude wetlands: 

 High altitude wetlands store water from rain and glacial melt, feed groundwater stores, 
trap sediments and recycle nutrients, enhancing both the quantity and quality of water. 
Importance: 
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 These wetlands are important stopping points for migratory birds and breeding grounds 
for birds, fish and amphibians. 

 Their ability to promote vegetation growth lessens soil erosion and buffers water flow, 
providing a steady flow of water downstream while reducing the severity of disasters such 
as landslides, floods and droughts. 

 

**************** 

 

 

Solid Waste: 

What is solid waste? 

 Solid waste, Hazardous waste, Municipal solid waste, Urban sanitization, hospital waste, 
bio-medical waste,   

 Landfills – Pollute larger areas including pollution of water bodies and ground water 
 Sanitary landfill – coated with cement and does not allow seepage 
 India produces 240 million tonnes of municipal solid waste 
 It needs 1400 square kms of land 
 What is decentralized solid waste management? Segregation at source. Like wet and dry 

waste. 
 Wet waste – Organic waste, composted to make manure. Waste is no more a waste it can 

be a resource.  
 Dry waste – inorganic waste like plastic, metals will be recycled. And whatever cannot 

be recycled can be dumped into landfill 
 ‘Not in my Backyard’ Movement  (Villappil, Trivendrum) 
 MoEF came out with ‘Solid Waste Management’ Rules of 2016 – emphasizing a 

campaign on zero landfill in future can be achieved through Zero waste to fill. 
 Only the waste which is non toxic, non biodegradable, non recyclable, non radio active 

shall be dumped into lad fills with certain standards in constructing land fills 

Plastic waste: 

Around 10 million tonnes of plastic is dumped into oceans every year 

Micro plastics are present in all marine animals 

CPCB conducted a study in 2015 based on 2012 data. It found that India is generating 26000 
tones of plastic each day. Out of this 40 percent is single use.  

 Entanglement in plastic debris has been responsible for the deaths of many marine 
organisms, such as fish, seals, turtles, and birds. These animals get caught in the debris 
and end up suffocating or drowning. 

Kaly
an

 Sir w
ww.O

nli
ne

IA
S.co

m

N. Kalyana Chakravarthy Kalyannuguri@gmail.com +91 92 46 36 56 22



Plastic Health Summit: 
 We eat, drink and breathe microplastics. Does it make us ill? This is the key question 

during the world’s first Plastic Health Summit. On October 3 2019, the Plastic Soup 
Foundation and ZonMw, in cooperation with the Plastic Health Coalition, have organized 
a conference around the effects of plastic on human health. The initial test results of no 
less than 15 ground-breaking Dutch scientific research projects will be presented. 

 
 
 

 Over 100 tons of ghost nets: that’s the catch of the Ocean Voyage Institute sailing 
freighter KWAI. The ship spent 48 days looking for abandoned fishing nets in the Pacific 
Ocean. The clean-up mission was successful, and the non-profit organization now sets a 
record: the largest clean-up operation ever carried out on the open sea. The institute on 
Hawaii developed a simple method to detect ghost nets and remove them from the water. 
It is awe-inspiring how a small organization worked so effectively with few resources. 

 Abandoned fishing nets cause a lot of damage. Fishing nets made of plastic, such as nylon, 
are used all over the world and are much more durable than traditional rope nets. They 
are also cheaper and last much longer. The latter is a significant problem because if they 
are left at sea, they continue doing what they were made to do: catch and kill fish. 
Moreover, the nets pose a danger to other animals such as seals and turtles. The Ocean 
Clean-up calculated in 2018 that more than 46% of the weight of plastic in the ocean is 
accounted for by ghost nets. 
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 A solid waste can physically be a solid, liquid, semi-solid, or container of gaseous material. 
Solid waste includes garbage, construction debris, commercial refuse, sludge from water 
supply or waste treatment plants, or air pollution control facilities, and other discarded 
materials.  

 Solid waste can come from industrial, commercial, mining, or agricultural operations, and 
from household and community activities.  

 The management of solid waste can include source reduction, recycling, storage, 
collection, transportation, processing, and disposal.  

 Solid waste facilities include landfills, composting sites, transfer stations, incinerators, and 
processing facilities.  

 Such facilities may be publicly or privately owned.  

 Waste management rules in India are based on the principles of "sustainable 

development", "precaution" and "polluter pays".  
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 These principles mandate municipalities and commercial establishments to act in an 

environmentally accountable and responsible manner—restoring balance, if their actions 

disrupt it.  

 The increase in waste generation as a by-product of economic development has led to 

various subordinate legislations for regulating the manner of disposal and dealing with 

generated waste are made under the umbrella law of Environment Protection Act, 1986 

(EPA).  

 Specific forms of waste are the subject matter of separate rules and require separate 

compliances, mostly in the nature of authorisations, maintenance of records and adequate 

disposal mechanisms. 

 With rapid urbanisation, the country is facing massive waste management challenge. Over 

377 million urban people live in 7,935 towns and cities and generate 62 million tonnes of 

municipal solid waste per annum. Only 43 million tonnes (MT) of the waste is collected, 

11.9 MT is treated and 31 MT is dumped in landfill sites. Solid Waste Management 

(SWM) is one among the basic essential services provided by municipal authorities in the 

country to keep urban centres clean.  

 However, almost all municipal authorities deposit solid waste at a dump yard within or 

outside the city haphazardly. Experts believe that India is following a flawed system of 

waste disposal and management. 

 The key to efficient waste management is to ensure proper segregation of waste at source 

and to ensure that the waste goes through different streams of recycling and resource 

recovery.  

 Then reduced final residue is then deposited scientifically in sanitary landfills.  

 Sanitary landfills are the ultimate means of disposal for unutilised municipal solid waste 

from waste processing facilities and other types of inorganic waste that cannot be reused 

or recycled. Major limitation of this method is the costly transportation of MSW to far 

away landfill sites. 
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 In some urban centres, people working in the informal sector collect solid waste for each 

doorstep to get a collection fee and derive additional income from sale of recyclables. The 

informal recycling industry plays a major role in waste management. It also ensures that 

less waste reaches landfills. 

 There has been technological advancement for processing, treatment and disposal of solid 

waste.  

 Energy-from-waste is a crucial element of SWM because it reduces the volume of waste 

from disposal also helps in converting the waste into renewable energy and organic 

manure.  

 Ideally, it falls in the flow chart after segregation, collection, recycling and before getting 

to the land fill. But many waste to energy plants in India are not operating to their full 

potential. 

 Installation of waste-to-compost and bio-methanation plants would reduce the load of 

landfill sites.  

 The biodegradable component of India’s solid waste is currently estimated at a little over 

50 per cent. Bio-methanation is a solution for processing biodegradable waste which is 

also remains underexploited. It is believed that if we segregate biodegradable waste from 

the rest, it could reduce the challenges by half. E-waste components contain toxic materials 

and are non-biodegradable which present both occupational and environmental health 

threats including toxic smoke from recycling processes and leaching from e-waste in 

landfill into local water tables. 

 Public Private Partnership (PPP) models in waste management which has open doors for 

doing business in waste management. 

 Bio-medical waste (management and handling) rules, 1998 prescribe that there should be 

a Common Biomedical Waste Treatment Facility (CBWTF) at every 150 kms in the 

country. CBWTFs have been set up and are functioning in cities and towns. However, 

establishment of functional CBWTF throughout the country must be ensured. Integrated 
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common hazardous waste management facilities combine secured landfill facility, 

solidification/stabilisation and incineration to treat hazardous wastes generated by various 

industrial units. They contribute about 97.8 per cent of total landfill waste and 88 per cent 

of total incinerable hazardous waste generated in the country, as per an environment 

ministry report. 

 Around 100 cities are set to be developed as smart cities. Civic bodies have to redraw long 

term vision in solid waste management and rework their strategies as per changing 

lifestyles. They should reinvent garbage management in cities so that we can process waste 

and not landfill it (with adequate provisioning in processing and recycling).To do this, 

households and institutions must segregate their waste at source so that it could be 

managed as a resource. The Centre aims to do away with landfill sites in 20 major cities.  

 There is no spare land for dumping garbage, the existing ones are in a critical state. It is 

reported that almost 80 per cent of the waste at Delhi landfill sites could be recycled 

provided civic bodies start allowing ragpickers to segregate waste at source and recycle it. 

Compost pits should be constructed in every locality to process organic waste. Community 

participation has a direct bearing on efficient waste management. Recovery of e-waste is 

abysmally low, we need to encourage recycling of e-waste on a very large scale level so 

that problem of e-waste disposal is contained 

 

 

Major highlights of the new SWM Rules, 2016 

Segregation at source 

 The new rules have mandated the source segregation of waste in order to channelize the 

waste to wealth by recovery, reuse and recycle. Waste generators would now have to now 

segregate waste into three streams. 

  Biodegradables, Dry (Plastic, Paper, metal, Wood, etc.) and Domestic Hazardous waste 

(diapers, napkins, mosquito repellents, cleaning agents etc.) before handing it over to the 

collector. 
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 Institutional generators, market associations, event organisers and hotels and restaurants 

have been directly made responsible for segregation and sorting the waste and manage in 

partnership with local bodies.  

 In case of an event, or gathering of more than 100 persons at any licensed/ unlicensed 

place, the organiser will have to ensure segregation of waste at source and handing over 

of segregated waste to waste collector or agency, as specified by the local authority. 

 All hotels and restaurants will also be required to segregate biodegradable waste and set 

up a system of collection to ensure that such food waste is utilised for composting / bio 

methanation.  

 The rules mandate that all resident welfare and market associations and gated communities 

with an area of above 5,000 sq m will have to segregate waste at source into material like 

plastic, tin, glass, paper and others and hand over recyclable material either to authorised 

waste-pickers and recyclers or to the urban local body. 

 

 

 

Collection and disposal of sanitary waste 

 The manufacturers or brand owners of sanitary napkins are responsible for awareness for 

proper disposal of such waste by the generator and shall provide a pouch or wrapper for 

disposal of each napkin or diapers along with the packet of their sanitary products. 

 

Collect Back scheme for packaging waste 

 As per the rules, brand owners who sale or market their products in packaging material 

which are non‐biodegradable, should put in place a system to collect back the packaging 

waste generated due to their production. 

 

User fees for collection 

 The new rules have given power to the local bodies across India to decide the user fees. 

Municipal authorities will levy user fees for collection, disposal and processing from bulk 
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generators. As per the rules, the generator will have to pay “User Fee” to the waste 

collector and a “Spot Fine” for littering and non-segregation, the quantum of which will 

be decided by the local bodies.     

 Also, the new rules have mentioned about the integration of rag pickers, waste pickers and 

kabadiwalas from the informal sector to the formal sector by the state government. 

 The rules also stipulate zero tolerance for throwing; burning, or burying the solid waste 

generated on streets, open public spaces outside the generator’s premises, or in the drain, 

or water bodies 

 

Waste processing and treatment 

 As per the new rules, it has been advised that the bio-degradable waste should be 

processed, treated and disposed of through composting or bio-methanation within the 

premises as far as possible and the residual waste shall be given to the waste collectors or 

agency as directed by the local authority.  

 The developers of Special Economic Zone, industrial estate, industrial park to earmark at 

least 5 per cent of the total area of the plot or minimum 5 plots/ sheds for recovery and 

recycling facility. 

 Waste processing facilities will have to be set up by all local bodies having a population 

of 1 million or more within two years. For census towns with a population below 1 million 

or for all local bodies having a population of 0.5 million or more, common, or stand-alone 

sanitary landfills will have to be set up in three years time.  

 Also, common, or regional sanitary landfills to be set up by all local bodies and census 

towns with a population under 0.5 million will have to be completed in three years. 

 Also, the rules have mandated bio‐remediation or capping of old and abandoned dump 

sites within five years. 

 

Promoting use of compost 

 As per the rules, the Department of Fertilisers, Ministry of Chemicals and Fertilizers 

should provide market development assistance on city compost and ensure promotion of 
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co‐marketing of compost with chemical fertilisers in the ratio of 3-4 bags is to 6-7 bags by 

the fertiliser companies to the extent compost is made available for marketing to the 

companies.  

 Also, the Ministry of Agriculture should provide flexibility in Fertiliser Control Order for 

manufacturing and sale of compost, propagating use of compost on farm land, set up 

laboratories to test quality of compost produced by local authorities or their authorised 

agencies. 

 

Promotion of waste to energy 

 In a not-so welcoming move, the SWM Rules, 2016 emphasise promotion of waste to 

energy plants. The rules mandate all industrial units using fuel and located within 100 km 

from a solid waste-based Refuse-Derived Fuel (RDF) plant to make arrangements within 

six months from the date of notification of these rules to replace at least 5 per cent of their 

fuel requirement by RDF so produced. 

 The rules also direct that non-recyclable waste having calorific value of 1500 K/cal/kg or 

more shall be utilised for generating energy either through RDF not disposed of on 

landfills and can only be utilised for generating energy either or through refuse derived 

fuel or by giving away as feed stock for preparing refuse derived fuel. High calorific 

wastes shall be used for co-processing in cement or thermal power plants. 

 As per the rules, the Ministry of New and Renewable Energy Sources should facilitate 

infrastructure creation for Waste to Energy plants and provide appropriate subsidy or 

incentives for such Waste to Energy plants. The Ministry of Power should fix tariff or 

charges for the power generated from the Waste to Energy plants based on solid waste and 

ensure compulsory purchase of power generated from such Waste to Energy plants by 

discoms. 
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Revision of parameters and existing standards 

 As per the new rules, the landfill site shall be 100 metres away from a river, 200 metres 

from a pond, 500, 200 metres away from highways, habitations, public parks and water 

supply wells and 20 km away from airports/airbase.  

 Emission standards are completely amended and include parameters for dioxins, furans, 

reduced limits for particulate matters from 150 to 100 and now 50. Also, the compost 

standards have been amended to align with Fertiliser Control Order. 

 

Management of waste in hilly areas 

 As per the new rules, construction of landfills on hills shall be avoided. Land for 

construction of sanitary landfills in hilly areas will be identified in the plain areas, within 

25 kilometres. However, transfer stations and processing facilities shall be operational in 

the hilly areas. 

 

Constitution of a Central Monitoring Committee 

 The government has also constituted a Central Monitoring Committee under the 

chairmanship of Secretary, MoEF&CC to monitor the overall implementation of the 

rules.   The Committee comprising of various stakeholders from the Central and state 

governments will meet once a year to monitor the implementation of these rules. 

 

Way ahead 

 It will take almost 4-5 years to see the drastic change in how the waste management 

regimes will work in India. The SWM Rules, 2016 diminish hopes in pushing for adoption 

of a decentralised mechanism for solid waste management.  

 However, it would be challenging to see how segregation at source shall work on the 

ground. A massive awareness campaign in association with communities, NGOs, students 

and other stakeholders needs to be planned to push for better implementation of these 

rules. The Rules need to focus on making solid waste management a people's movement 

by taking the issues, concerns and management of solid waste to citizens and grass-roots 
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Environment Impact Assessment (EIA): 

 Environment Impact Assessment or EIA can be defined as the study to predict the effect 
of a proposed activity/project on the environment. A decision-making tool. 

 EIA compares various alternatives for a project and seeks to identify the one which 
represents the best combination of economic and environmental costs and benefits. 

 EIA systematically examines both beneficial and adverse consequences of the project and 
ensures that these effects are taken into account during project design.  

 It helps to identify possible environmental effects of the proposed project, proposes 
measures to mitigate adverse effects and predicts whether there will be significant adverse 
environmental effects, even after the mitigation is implemented.  

 By considering the environmental effects of the project and their mitigation early in the 
project planning cycle, environmental assessment has many benefits, such as protection of 
environment, optimum utilisation of resources and saving of time and cost of the project.  

 Properly conducted EIA also lessens conflicts by promoting community participation, 
informing decision makers, and helping lay the base for environmentally sound projects. 
Benefits of integrating EIA have been observed in all stages of a project, from exploration 
and planning, through construction, operations, decommissioning, and beyond site 
closure.  

 EIA is one of the successful policy innovations of the 20th Century for environmental 
conservation. EIA today, is a formal process in many countries and is currently practiced 
in more than 100 countries.  

 EIA as a mandatory regulatory procedure originated in the early 1970s, with the 
implementation of the National Environment Policy Act (NEPA) 1969 in the US.  

 A large part of the initial development took place in a few high-income countries, like 
Canada, Australia, and New Zealand (1973-74). However, there were some developing 
countries as well, which introduced EIA relatively early - Columbia (1974), Philippines 
(1978).  
 
The EIA process really took off after the mid-1980s.  

 In 1989, the World Bank adopted EIA for major development projects, in which a 
borrower country had to undertake an EIA under the Bank's supervision  

 The Indian experience with Environmental Impact Assessment began few years back. It 
started in 1976-77 when the Planning Commission asked the Department of Science and 
Technology to examine the river-valley projects from an environmental angle.  

 This was subsequently extended to cover those projects, which required the approval of 
the Public Investment Board. Till 1994, environmental clearance from the Central 
Government was an administrative decision and lacked legislative support. 

  
 
On 27 January 1994, the Union Ministry of Environment and Forests (MEF), Government 
of India, under the Environmental (Protection) Act 1986, promulgated an EIA notification 
making Environmental Clearance (EC) mandatory for expansion or modernisation of any 
activity or for setting up new projects listed in Schedule 1 of the notification. Since then 
there have been 12 amendments made in the EIA notification of 1994. 

  
 
The MoEF notified new EIA legislation in September 2006.  
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 The notification makes it mandatory for various projects such as mining, thermal power 
plants, river valley, infrastructure (road, highway, ports, harbours and airports) and 
industries including very small electroplating or foundry units to get environment 
clearance.  

 However, unlike the EIA Notification of 1994, the new legislation has put the onus of 
clearing projects on the state government depending on the size/capacity of the project. 
 
Certain activities permissible under the Coastal Regulation Zone Act, 1991 also require 
similar clearance. Additionally, donor agencies operating in India like the World Bank and 
the ADB have a different set of requirements for giving environmental clearance to 
projects that are funded by them. 

 

 The EIA Process  

 The stages of an EIA process will depend upon the requirements of the country or donor. 
However, most EIA processes have a common structure and the application of the main 
stages is a basic standard of good practice.  

  
The environment impact assessment consists of eight steps with each step equally 
important in determining the overall performance of the project.  

 Typically, the EIA process begins with screening to ensure time and resources are directed 
at the proposals that matter environmentally and ends with some form of follow up on the 
implementation of the decisions and actions taken as a result of an EIA report.  

The eight steps of the EIA process: 

• Screening: First stage of EIA, which determines whether the proposed project, requires 
an EIA and if it does, then the level of assessment required.  

• Scoping: This stage identifies the key issues and impacts that should be further 
investigated. This stage also defines the boundary and time limit of the study. 

• Impact analysis: This stage of EIA identifies and predicts the likely environmental and 
social impact of the proposed project and evaluates the significance. 

• Mitigation: This step in EIA recommends the actions to reduce and avoid the potential 
adverse environmental consequences of development activities. 

• Reporting: This stage presents the result of EIA in a form of a report to the decision-
making body and other interested parties.  

• Review of EIA: It examines the adequacy and effectiveness of the EIA report and 
provides the information necessary for decision-making. 

•   
• Decision-making: It decides whether the project is rejected, approved or needs further 

change. 
  

• Post monitoring: This stage comes into play once the project is commissioned. It checks 
to ensure that the impacts of the project do not exceed the legal standards and 
implementation of the mitigation measures are in the manner as described in the EIA 
report.  
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Forms of Impact Assessment: 

 There are various forms of impact assessment such as Health Impact Assessment (HIA) 
and Social Impact Assessment (SIA) that are used to assess the health and social 
consequences of development so that they are taken into consideration along with the 
environmental assessment.  
 
Strategic environment assessment 
 
 Strategic Environment Assessment (SEA) refers to systematic analysis of the 

environmental effects of development policies, plans, programmes and other 
proposed strategic actions.  

 This process extends the aims and principles of EIA upstream in the decision-
making process, beyond the project level and when major alternatives are still 
open.  

 
 SEA represents a proactive approach to integrating environmental considerations 

into the higher levels of decision-making. 
  

 
Despite its wide use and acceptance, EIA has certain shortcomings as a tool for 
minimizing environmental effects of development proposals. It takes place 
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relatively late at the downstream end of the decision-making process, after major 
alternatives and directions have been chosen  
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 The Environmental Impact Assessment (EIA) experience in India indicates that the lack 
of timely availability of reliable and authentic environmental data has been a major bottle 
neck in achieving the full benefits of EIA.  

 The environment being a multi-disciplinary subject, a multitude of agencies are involved 
in collection of environmental data.  

 However, no single organization in India tracks available data from these agencies and 
makes it available in one place in a form required by environmental impact assessment 
practitioners.  

 Further, environmental data is not available in enhanced forms that improve the quality of 
the EIA.  

 This makes it harder and more time-consuming to generate environmental impact 
assessments and receive timely environmental clearances from regulators.  

 With this background, the Environmental Information Centre (EIC) has been set up to 
serve as a professionally managed clearing house of environmental information that can 
be used by MoEF, project proponents, consultants, NGOs and other stakeholders involved 
in the process of environmental impact assessment in India.  

 EIC caters to the need of creating and disseminating of organized environmental data for 
various developmental initiatives all over the country. 

 EIC stores data in GIS format and makes it available to all environmental impact 
assessment studies and to EIA stakeholders in a cost-effective and timely manner. So that 
we can manage that in different proportions such as remedy measures etc 

 

 

 In July 2020, the Delhi High Court extended till August 11 the deadline for public 

feedback on the draft Environment Impact Assessment (EIA) Notification 2020. This was 

after the government had changed the deadline from August 10, 2020 to June 30, 2020.  

 The Corona emergency had delayed the publication of the draft in the Gazette by 19 days. 

So, when thousands emailed to seek an extension to the mandatory 60-day window for 

public feedback, the Environment Ministry top brass thought it fit to allow another 60 days 

until August 10. 

 But Environment Minister set the new deadline on June 30, 2020, limiting the extension 

to only 20 days. This did not go down well with activists who have been pushing for the 

draft’s withdrawal altogether. Activists moved court, leading to the extension. 
 

 Activists claim that far from an improvement, the 2020 draft is a regressive departure from 

the 2006 version it seeks to replace. 
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Background 

 A signatory to the Stockholm Declaration (1972) on Environment, India enacted laws to 

control water (1974) and air (1981) pollution soon after. But it was only after the Bhopal 

gas leak disaster in 1984 that the country legislated an umbrella Act for environmental 

protection in 1986. 

 Under the Environment (Protection) Act, 1986, India notified its first EIA norms in 1994, 

setting in place a legal framework for regulating activities that access, utilise, and affect 

(pollute) natural resources.  

 Every development project has been required to go through the EIA process for obtaining 

prior environmental clearance ever since. 

 The 1994 EIA notification was replaced with a modified draft in 2006. Earlier this year 

(2020) the government redrafted it again to incorporate the amendments and relevant court 

orders issued since 2006, and to make the EIA “process more transparent and expedient.” 

 

The contention 

 Though established to safeguard the environment, the EIA process, argue activists, often 

achieved the opposite by offering a façade of legal paperwork for a range of de facto 

concessions enjoyed by industries. 

 For example, reports on projects’ potential (damaging) impact on the environment — the 

bedrock of the EIA process — are frequently shoddy and consultant agencies that prepare 

those reports for a fee are rarely held accountable.  

 Lack of administrative capacity to ensure compliance often renders long lists of clearance 

conditions meaningless. Then there are periodic amendments exempting one category of 

industries or the other from scrutiny. 

 On the other hand, developers complain that the EIA regime dampened the spirit of 

liberalisation, leading to red tape and rent-seeking. Delay in project clearance during the 

UPA-II rule became an election issue in 2014 when then prime ministerial candidate 

Narendra Modi hit out at the Congress by claiming that files did not move in the 

Environment Ministry till “Jayanthi tax” was paid. 
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Red flags 

 The 2020 draft offers no remedy for the political and bureaucratic stronghold on the EIA 

process, and thereby on industries. Instead, it proposes to bolster the government’s 

discretionary power while limiting public engagement in safeguarding the environment. 

 While projects concerning national defence and security are naturally considered strategic, 

the government gets to decide on the “strategic” tag for other projects.  

 The 2020 draft says no information on “such projects shall be placed in the public 

domain”. This opens a window for summary clearance for any project deemed strategic 

without having to explain why. 

 Additionally, the new draft exempts a long list of projects from public consultation. For 

example, linear projects such as roads and pipelines in border areas will not require any 

public hearing.  

 The ‘border area’ is defined as “area falling within 100 kilometres aerial distance from the 

Line of Actual Control with bordering countries of India.” That would cover much of the 

Northeast, the repository of the country’s richest biodiversity. 

 

 

What’s exempt 

 All inland waterways projects and expansion/widening of national highways — two focus 

areas of the government and championed by Nitin Gadkari, the minister in charge of the 

sectors concerned — will be exempt from prior clearance. These include roads that cut 

through forests and dredging of major rivers. 

 The 2020 draft also exempts most building construction projects of built-up area up to 

1,50,000 sq m. This is a reiteration of the Environment Ministry’s December 2016 

notification that was set aside by the National Green Tribunal in December 2017. The 

government subsequently moved the Supreme Court but did not get any relief. 

 

The big shift 

 The two most significant changes in the new draft are the provisions for post-facto project 

clearance and abandoning the public trust doctrine. Projects operating in violation of the 

Environment Act will now be able to apply for clearance. It is a reiteration of a March 

2017 notification for projects operating without clearance. 
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 All a violator will need are two plans for remediation and resource augmentation 

corresponding to 1.5-2 times “the ecological damage assessed and economic benefit 

derived due to violation”. For such late applications, a developer will have to cough up Rs 

2,000-10,000 per day for the period of delay. Consider the impact of this penalty on, say, 

an illegal sand miner who takes out several truckloads every day. 

 In an order on April 1, the Supreme Court held “ex post facto environmental clearances” 

contrary to law. “Environment law cannot countenance the notion of an ex post facto 

clearance. This would be contrary to both the precautionary principle as well as the need 

for sustainable development.” 

 The 2020 draft also spells out how the government will take cognisance of such violations. 

It has to be reported either by a government authority or the developers themselves. There 

is no scope for any public complaint about violations. Instead, the reliance is on the 

violators to disclose, Suo motu, that they broke the law. 

 

Legal question 

 An EIA notification is issued under Section 3 of the Environment Protection Act, 1986, to 

impose restrictions on setting up new projects or expansion or modernisation of existing 

projects. The section stipulates that such measures must benefit the environment. 

 In the April 1 order, the Supreme Court also said: “For an action of the Central government 

to be treated as a measure referable to Section 3, it must satisfy the statutory requirement 

of being necessary or expedient for the purpose of protecting and improving the quality of 

the environment and preventing, controlling and abating environment pollution”. 
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Wild Life Protection Act: 

 

Kalyan Sir OnlineIAS.com 
 48A. Protection and improvement of environment and safeguarding of forests and wild life 

The State shall endeavour to protect and improve the environment and to safeguard the 
forests and wild life of the country 

 

 It was enacted September 9, 1972. 
 This act is meant for protecting wild animals, birds and plants.  
 The law extends to the whole of India.   
 Altogether it contains 6 schedules 
 Each schedule provides varying protection.  
 Absolute protection is provided under first schedule and part two of second schedule. 

(Any offence will attract higher penalties) 
 Schedule 3 and 4 also protects some animals but the punishment will be very low 
 Animals those may be hunted are placed under schedule 5 
 The specified endemic plants are placed under 6th schedule and these are prohibited from 

cultivation and planting 
 Enforcement can be performed by agencies such as the Forest Department, the Police, the 

Wildlife Crime Control Bureau (WCCB), the Customs and the CBI. Charge sheets can be 
filed directly by the Forest Department. Other enforcement agencies, often due to the lack 
of technical expertise, hand over cases to the Forest Department 

 This act was amended six times so far. (1982, 1986, 1991, 1993, 2002 and 2008) 

 

 

Objectives: 

 To prohibit hunting of wild animals 
 To provide security to animals that are in danger of becoming extinct.  
 To help cultivation and plant life 
 To delineate animals that can be hunted  
 Empowers central and state governments to declare certain areas as sanctuaries and 

national parks. 
 The law gives sweeping powers to the government to punish 
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Case study of Salman Khan: (1998) 

 Actors Saif Ali Khan, Tabu, Sonali Bendre and Neelam, and Jodhpur resident Dushyant 
Singh have been given the benefit of doubt and acquitted as co-accused. 

 Actor Salman Khan was in 2018 sentenced to five years in jail after being convicted in a 
19-year-old (referring to 2018) blackbuck poaching case by a court in Jodhpur. 

 Chief Judicial Magistrate (Jodhpur Rural) also imposed a fine of Rs. 10,000 on Khan. The 
actor was taken to the Central Jail in Jodhpur from the court.  

 He had the option of filing an appeal in the Sessions Court and got bail next day.  
 Khan is involved in four cases related to blackbuck/chinkara poaching. He has been 

accused of killing two chinkaras at Bhavad village in Rajasthan in September 1998, a 
chinkara at the Ghoda farms in the State the next month and two blackbuck near Kankani 
village in the State in the same month. In addition, he is also accused of using two firearms 
with alleged expired licences. 

 The verdict pertains to the killing of the blackbuck. 
 
 
Quantum of punishment 

 Khan has been convicted under Section 9 and 51 of the Wildlife Protection Act. The 
maximum sentence under the law is six years. 

 If the sentence is for three years or less, the magistrate’s court is likely to suspend the 
punishment.  

 If more, Khan will have to move the Sessions Court for bail. (he got bail) 
 The charge against the other actors was under Section 149 (unlawful assembly) of the 

IPC.  
 Their acquittal means the court has accepted that there is no sufficient evidence to prove 

this. 

 

 
 

 

Salient Features: 

 This helped India to become a part of CITES (Convention of International Trade in 
Endangered Species of Fauna and Flora), 1976 

 India launched a national component of UNESCOs ‘Man and Biosphere Programme’, 
1971 

 A comprehensive list of endangered species is mentioned 
 Prohibition of hunting of endangered species is mentioned 
 It also provided protection of endangered plants 
 Provides for the setting up of national parks and wildlife sanctuaries 
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 Central zoo authority has been constituted 
 With license it permitted for trade and commerce in some species 
 Officers have the right to impose penalties 
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Man, and Biosphere Program 

 The MAB Programme develops the basis within the natural and social sciences for the 
rational and sustainable use and conservation of the resources of the biosphere and for the 
improvement of the overall relationship between people and their environment. It predicts 
the consequences of today’s actions on tomorrow’s world and thereby increases people’s 
ability to efficiently manage natural resources for the well-being of both human 
populations and the environment. 

 By focusing on sites internationally recognized within the World Network of Biosphere 
Reserves, the MAB Programme strives to: 

 identify and assess the changes in the biosphere resulting from human and natural 
activities and the effects of these changes on humans and the environment, in particular in 
the context of climate change; 

 study and compare the dynamic interrelationships between natural/near-natural 
ecosystems and socio-economic processes, in particular in the context of accelerated loss 
of biological and cultural diversity with unexpected consequences that impact the ability 
of ecosystems to continue to provide services critical for human well-being; 

 ensure basic human welfare and a liveable environment in the context of rapid 
urbanization and energy consumption as drivers of environmental change; 

 promote the exchange and transfer of knowledge on environmental problems and 
solutions, and to foster environmental education for sustainable development. 

 

 

 

 

 

Kaly
an

 Sir w
ww.O

nli
ne

IA
S.co

m

N. Kalyana Chakravarthy Kalyannuguri@gmail.com +91 92 46 36 56 22



 

 

 

What is Wildlife Sanctuary? 
 
 Any area other than area comprised with any reserve forest or the territorial waters can be 

notified by the State Government to constitute as a sanctuary if such area is of adequate 
ecological, faunal, floral, geomorphological, natural. or zoological significance, for the 
purpose of protecting, propagating or developing wildlife or its environment. Some 
restricted human activities are allowed inside the Sanctuary area details of which are given 
in CHAPTER IV, WPA 1972. 

 
 There are 551 existing wildlife sanctuaries in India covering an area of  119775.80 km2, 

which is 3.64 % of the geographical area of the country (National Wildlife Database, May, 
2019). 

 

 

What is a National Park? 
 
 An area, whether within a sanctuary or not, can be notified by the state government to be 

constituted as a National Park, by reason of its ecological, faunal, floral, 
geomorphological, or zoological association or importance, needed to for the purpose of 
protecting & propagating or developing wildlife therein or its environment. No human 
activity is permitted inside the national park except for the ones permitted by the Chief 
Wildlife Warden of the state under the conditions given in CHAPTER IV, WPA 1972. 

 
 There are 104 existing national parks in India covering an area of 40501.13 km2, which is 

1.23% of the geographical area of the country (National Wildlife Database, May, 2019). 
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Project Tiger: 

 The Government of India has taken a pioneering initiative for conserving its national 
animal, the tiger, by launching the ‘Project Tiger’ in 1973. From 9 tiger reserves since its 
formative years, the Project Tiger coverage has increased to 50 at present, spread out in 
18 of our tiger range states. This amounts to around 2.21% of the geographical area of our 
country.  

 The tiger reserves are constituted on a core/buffer strategy.  
 The core areas have the legal status of a national park or a sanctuary, whereas the buffer 

or peripheral areas are a mix of forest and non-forest land, managed as a multiple use area.  
 The Project Tiger aims to foster an exclusive tiger agenda in the core areas of tiger 

reserves, with an inclusive people-oriented agenda in the buffer. 
 
 Project Tiger is an ongoing Centrally Sponsored Scheme of the Ministry of Environment, 

Forests and Climate Change providing central assistance to the tiger States for tiger 
conservation in designated tiger reserves. 

 
 The National Tiger Conservation Authority (NTCA) is a statutory body of the Ministry, 

with an overarching supervisory / coordination role, performing functions as provided in 
the Wildlife (Protection) Act, 1972. 

 The ADG (Project Tiger) and his officers also service the NTCA. The Regional Offices of 
the NTCA have been recently established at Bengaluru, Guwahati and Nagpur, each 
headed by an IGF and assisted by an AIG. 

 In 1973-74 there were 9 tiger reserves.  
 By the year 2016 the number increased to 50 
 Kamlang in Arunachal Pradesh is the latest tiger reserve declared in the year 2016.  
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National Tiger Conservation Authority: 

 The National Tiger Conservation Authority is a statutory body under the Ministry of 
Environment, Forests and Climate Change constituted under enabling provisions of the 
Wildlife (Protection) Act, 1972, as amended in 2006, for strengthening tiger conservation, 
as per powers and functions assigned to it under the said Act. 

 The National Tiger Conservation Authority has been fulfilling its mandate within the 
ambit of the Wildlife (Protection) Act, 1972 for strengthening tiger conservation in the 
country by retaining an oversight through advisories/normative guidelines, based on 
appraisal of tiger status, ongoing conservation initiatives and recommendations of 
specially constituted Committees. ‘Project Tiger’ is a Centrally Sponsored Scheme of 
the Environment, Forests and Climate Change, providing funding support to tiger range 
States, for in-situ conservation of tigers in designated tiger reserves, and has put the 
endangered tiger on an assured path of recovery by saving it from extinction, as revealed 
by the recent findings of the All India tiger estimation using the refined methodology. 

 

 

 

Kaly
an

 Sir w
ww.O

nli
ne

IA
S.co

m

N. Kalyana Chakravarthy Kalyannuguri@gmail.com +91 92 46 36 56 22



 

Objective of the NTCA 

 

• Providing statutory authority to Project Tiger so that compliance of its directives become legal. 
• Fostering accountability of Center-State in management of Tiger Reserves, by providing a basis 

for MoU with States within our federal structure. 
• Providing for an oversight by Parliament. 
• Addressing livelihood interests of local people in areas surrounding Tiger Reserves. 

 
 
 
Power and Functions of the NTCA 

 

Powers and functions of the National Tiger Conservation Authority as prescribed under section 
38O of the Wildlife (Protection) Act, 1972, as amended in 2006 are: 

• to approve the tiger conservation plan prepared by the State Government under sub-section (3) of 
section 38V of this Act; 

• evaluate and assess various aspects of sustainable ecology and disallow any ecologically 
unsustainable land use such as, mining, industry and other projects within the tiger reserves; 

• lay down normative standards for tourism activities and guidelines for project tiger from time to 
time for tiger conservation in the buffer and core area of tiger reserves and ensure their due 
compliance; 

• provide for management focus and measures for addressing conflicts of  men and wild animal and 
to emphasize on co-existence in forest areas outside the National Parks, sanctuaries or tiger 
reserve, in the working plan code; 

• provide information on protection measures including future conservation plan, estimation of 
population of tiger and its natural prey species, status of habitats, disease surveillance, mortality 
survey, patrolling, reports on untoward happenings and such other management aspects as it may 
deem fit including future plan conservation; 

• approve, co-ordinate research and monitoring on tiger, co-predators, prey habitat, related 
ecological and socio-economic parameters and their evaluation; 

• ensure that the tiger reserves and areas linking one protected area or tiger reserve with another 
protected area or tiger reserve  are not diverted for ecologically unsustainable uses, except in 
public interest and with the approval of the National Board for Wild Life and on the advice of the 
Tiger Conservation Authority; 

• facilitate and support the tiger reserve management in the State for biodiversity conservation 
initiatives through eco-development and people’s participation as per approved management 
plans and to support similar initiatives in adjoining areas consistent with the Central and State 
laws; 

• ensure critical support including scientific, information technology and legal support for better 
implementation of the tiger conservation plan; 

• facilitate ongoing capacity building programme for skill development of officers and staff of tiger 
reserves, and 

• perform such other functions as may be necessary to carry out the purposes of this Act with regard 
to conservation of tigers and their habitat. 
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Details of Tiger estimation for the year 2006 , 2010, 2014 and 
2018 

 

Details of tiger estimation pertaining to tiger landscapes in the country, 
for the years 2006, 2010, 2014 and 2018 

State Tiger Population 

2006 2010 2014 2018 

Shivalik-Gangetic Plain Landscape Complex 

Uttarakhand 178 227 340 442 

Uttar Pradesh 109 118 117 173 

Bihar 10 8 28 31 

Shivalik Gangetic 297 353 485 646 

Central Indian Landscape Complex and Eastern Ghats Landscape Complex 

Andhra Pradesh 95 72 68 48 

Telangana - - - 26 

Chhattisgarh 26 26 46 19 

Madhya Pradesh 300 257 308 526 

Maharashtra 103 169 190 312 

Odisha 45 32 28 28 

Rajasthan 32 36 45 69 

Jharkhand - 10 3* 5 

Central India 601 601 688 1033 

Western Ghats Landscape Complex 

Karnataka 290 300 406 524 

Kerala 46 71 136 190 

Tamil Nadu 76 163 229 264 

Goa - - 5 3 

Western Ghats 412 534 776 981 

North Eastern Hills and Brahmaputra Flood Plains 

Assam 70 143 167 190 

Arunachal Pradesh 14 - 28** 29 

Mizoram 6 5 3* 0 

Nagaland - - - 0 

Northern West Bengal 10 - 3* 0 
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North East Hills, and 
Brahmaputra 

100 148 201 219 

Sunderbans - 70 76 88 

TOTAL 1411 1706 2226 2967 

 
 
 
 
Biggest Challenges in Tiger Conservation: 

 Protection against poaching 
 Fragmentation of habitat 
 Securing inviolate space for tiger to facilitate its social dynamics 
 Addressing tiger-human interface 
 Restoration of corridors  

and  
 eliciting public support of local people by providing ecologically sustainable options.   

 
 

Research: 

 Spatial use pattern studies using radio telemetry 
 Predation 
 Population estimation 
 Gene flow through scatology and ethology.  

 
What is Gene flow? 

 Gene flow, also called gene migration, the introduction of genetic material (by 
interbreeding) from one population of a species to another, thereby changing the 
composition of the gene pool of the receiving population. 

 Exchanging of genes in two populations 

 

 Scatology is the study of faces. 
 Ethology is the study of animal behaviour.  
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How the tigers are counted? 

 The All India tiger estimation is carried out once in every four years.   
 Based on the Tiger Task Force approval, a refined double sampling method using camera traps in a statistical framework  
 was first used in 2006 country level tiger assessment.   
 The second round of such an assessment was completed in 2010.   

 
 

 Wild tigers are found in 18 of our States, viz. Andhra Pradesh, Arunachal Pradesh, Assam,  
Bihar, Chhattisgarh, Jharkhand, Karnataka, Kerala, Madhya Pradesh, Maharashtra, Mizoram,  
Odisha, Rajasthan, Tamil Nadu, Telangana, Uttarakhand, Uttar Pradesh and West Bengal.  

 Project Tiger is being implemented in these States in collaboration with the respective  
State Governments.  

 
 
 
Project Elephant: 
 

 Backgrounder: Project Elephant (PE), a centrally sponsored scheme, was launched in 
February 1992 to provide financial and technical support to major elephant bearing 
States in the country for protection of elephants, their habitats and corridors. It also 
seeks to address the issues of human-elephant conflict and welfare of domesticated 
elephants. The Project is being implemented in 13 States / UTs, viz. Andhra pradesh , 
Arunachal Pradesh, Assam, Jharkhand , Karnataka , Kerala , Meghalaya , Nagaland , 
Orissa , Tamil Nadu , Uttranchal , Uttar Pradesh and West Bengal. 

 Based on the proposals received in the form of Annual Plan of Operations, Government 
of India provides financial and technical assistance to State/UT Governments for 
wildlife protection under the various Centrally Sponsored Schemes – Development of 
National Parks and Sanctuaries, Project Tiger and Project Elephant. These funds are 
released after scrutiny of the proposals and also subject to the availability of funds and 
fulfillment of procedural requirements. The State-wise details of funds which have 
been released under this project  are given below: 

 There are only 17 states in which elephants exist in the wild state. Project Elephant has 
declared 24 elephant reserves in 12 states to protect elephant populations in the wild and 
develop their habitat. It was launched in the year 1991-92 as a sequel to a series of efforts to 
conserve this magnificent species covering primarily twelve states of India, namely Assam, 
Arunachal Pradesh, Bihar, Andhra Pradesh, Karnataka, Kerala, Meghalaya, Nagaland, 
Orissa, Tamilnadu, Uttar Pradesh and West Bengal. 
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 Animal Habitats in India (Sq km ) 

 North -East Region 
 Maximum 

Area 

 Minimum 
Area 

 State   
  

 Arunachal Pradesh  7800 
 7000 

 Assam  20000 
 17000 

 Meghalaya  10000 
 9000 

 Nagaland  13000 
 1000 

 Mizorum  600 
 400 

 Manipur  350 
 250 

 Tripura  1500 
 1000 

 West Bengal (North)  2800 
 2300 

 Total for North East Region  44350 
 37950 

    
  

 Eastern Part of the Country   
  

 West Bengal (South)  1800 
 1500 

 Jharkhand  8500 
 7500 

 Bihar  500 
 300 

 Orissa  15000 
 12000 

 Total for East  25800 
 21300 

    
  

 North- West Part of The 
Country   

  

 Uttaranchal  4500 
 4000 

 Uttar Pradesh  1000 
 500 

 Total for North-West  5500 
 4500 
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 Southern Part of the 
Country   

  

 Karnataka  20000 
 17000 

 Kerala  9500 
 9000 

 Andhra Pradesh  1300 
 800 

 Total of South  42800 
 36800 

    
  

 Islands   
  

 Andaman & Nicorbar  600 
 300 

    
  

 Grand Total  119550 
 101350 

 

 

 

Various activities are being carried out under this project. Existing natural habitats and migratory 
routes of elephants are restored ecologically. Scientific and planned management is being developed 
for conservation of elephant habitats and viable population of Wild Asiatic elephants in India to 
reduce man-elephant conflict in crucial habitats. Promotional measures have been applied. Domestic 
stock activities in crucial elephant habitats have been stopped. Wild elephants are given protection 
against poachers and also against unnatural cause of deaths. Research on Elephant management 
related issues; Public education and awareness programmes and Eco-development are other 
measures under implementation. 

CENSUS IN ELEPHANT RESERVES IN INDIA (2005) 

 

First time an exclusive exercise for enumeration of wild elephants in the ERs was done during Feb-
May 2005. This exercise also sought to experiment with two sampling methods, viz. Block 
Sampling; and Line Transact-Dung Count (with Retrospective Method of Calculating Dung Decay 
Rate). PE arranged Training of Trainers and also issued detailed guidelines to the Chief Wild Life 
Wardens (CWLWs) and the Field Coordinators. Elephant Reserves (ERs) specific enumeration 
will be repeated in 2010. 

 

MONITORING OF ILLEGAL KILLING OF ELEPHANTS (MIKE) SITES: 
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Project Elephant has been formally implementing MIKE (Monitoring of Illegal Killing of 
Elephants) programme of CITES in 10 ERs since 01.04.2004. These include Shiwalik 
(Uttaranchal); Eastern Dooars (West Bengal); Mayurbhanj (Orissa); Ripu-Chirang and Dehing-
Patkai (Assam); Garo Hills (Meghalaya); Deomali (Arunchal Pradesh); Wayanad (Kerala), Mysore 
(Karnataka) and Nilgiri (Tamilnadu). 

 

RESEARCH, CONSULTANCY AND TRAINING PROJECTS: 

 

PE has initiated a 36-months research project (2003-04 to 2006-07) with the help of the Central 
Rice Research Institute (CRRI), Cuttack, for developing high yielding varieties of paddy not 
relished by elephants; developing elephant-proof storage bins for food grains; and developing 
elephant repellants. The project is being carried out at the CRRI's research stations in Orissa 
and Assam. 

PE has also completed two projects each of 36 months duration (2003-04 to 2006-07) with the 
help of the Assam Agricultural University on 'Disease Management in Captive Elephants' and 
'Anatomical Studies on the Asian Elephant'. 

The Wildlife Institute of India (WII) studied the impact of the relocation of the Gujjars on the 
flora and fauna of Rajaji National Park during  (2004-05 to 2005-06) in a small project assigned 
by PE. 

The Indian Statistical Institute, Kolkata completed a small consultancy project to help the West 
Bengal Forest Department in carrying out a sample-based enumeration of elephants during 
2005 which was assigned by PE. 

 

 2017: Preliminary results from the first-ever synchronised all-India Elephant 
Population Estimation pegs India’s Asian elephant population at 27,312. The estimate, 
derived from the sighting-based direct count method alone, will be confirmed with 
estimates from the indirect dung-count method in three months. 

 

According to the report, released by the Ministry of Environment, Forests and Climate Change 
on August 12, 2017 Karnataka has the highest number of elephants (6,049), followed by Assam 
(5,719) and Kerala (3,054). 
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The numbers are lower than from the last census estimate in 2012 (between 29,391 and 
30,711). But experts say parallels cannot be drawn, because in the 2012 count, various states 
used different methodologies and the effort was not synchronised across the country; errors 
and duplication could have led to overestimation. 

 

This time, a number of indices, including birth rate, indicate that the elephant population is 
increasing, says Raman Sukumar from the Indian Institute of Science. Prof. Sukumar has been 
studying elephant populations for more than two decades. “Nobody can dispute the fact that 
their geographical range has increased.” R.K. Srivastava, Director of Project Elephant, 
concurs: “There has been a marginal increase in elephant numbers ever since the 1990s.” 

 

Man-animal conflict 

 Due to habitat fragmentation, elephants are moving out to agricultural landscapes 
leading to an increase in man-elephant conflict.”  

 Elephant populations will need to be checked. 
 The census, conducted between March and May  in 2017 , covered 1.10 lakh square 

kilometres and spanned four regions of the country: the northeast, east-central, south 
and north. 

 The Asian Nature Conservation Foundation (ANCF) at the Indian Institute of Science 
(Bengaluru), several NGOs and independent conservationists aided the Project 
Elephant Directorate and forest departments of 23 states in this exercise 
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Bhopal Gas Tragedy: 

 In 1969, the UCIL factory was made to produce Sevin (a pesticide) using methyl isocyanate as an 
intermediate. In 1976, trade unions in Bhopal complained of pollution within the plant. A 
few years later, a worker accidentally inhaled a large amount of toxic phosgene gas, 
leading to his death a couple of hours later. Observing the events, a journalist began 
investigating the plant and also published his findings in Bhopal's local paper, saying - 
'Wake up people of Bhopal, you are on the edge of a volcano'. Two years before tragedy 
struck Bhopal, around 45 workers who were exposed to phosgene were admitted to a 
hospital. Between 1983 and 1984, thee were leaks of phosgene, carbon tetrachloride, 
methyl isocyanate and mono methylamine. 

 

 On the night of December 2, 1984, chemical, methyl isocyanate (MIC) spilt out from 
Union Carbide India Ltd’s (UCIL’s) pesticide factory turned the city of Bhopal into a 
colossal gas chamber. It was India's first major industrial disaster. At least 30 tonnes of 
methyl isocyanate gas killed more than 15,000 people and affected over 600,000 workers. 
Bhopal gas tragedy is known as world's worst industrial disaster. 

 

What is Methyl Isocyanate? 
 Methyl Isocyanate is a colourless liquid used for making pesticides. MIC is safe when 

maintained properly. The chemical is highly reactive to heat. When exposed to water, the 
compounds in MIC react with each other causing a heat reaction.  

 

 The stillbirth rate and the neonatal mortality rate increased by up to 300% and 200% 
respectively.  The gas leak impact trees and animals too. Within a couple of days, trees in 
the nearby area became barren. Bloated animal carcasses had to be disposed of. People ran 
on the streets, vomiting and dying. The city ran out of cremation grounds. 

 

 As the legal battles were on in India and the US, Dow Chemical Company successfully 
took over UCC in 2001, after which it became a wholly-owned subsidiary. Thereafter, 
Dow claimed that UCC did not have any responsibility towards the tragedy, as it was 
legally a new company with new ownership. 

 

 Death would have been a great relief. It’s worse to be a survivor”. 

 

 

Affects of MIC: 
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 Immediate health effects include ulcers, photophobia, respiratory issues, anorexia, 
persistent abdominal pain, genetic issue, neuroses, impaired audio and visual memory, 
impaired reasoning ability, and a lot more. 

 
 Long-term health effects include chronic conjunctivitis, decreased lung function, 

increased pregnancy loss, increased infant mortality, increased chromosomal 
abnormalities, impaired associate learning and more. 

 

 "It may be recalled that Rs 200 was paid as an interim relief per person/per month to 
500,000 residents of 36 gas-affected wards of Bhopal during 1990-1996 by the Central 
government due to delay in the payment of compensation. 
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EPA 1986: 

 Environment Protection Act 
 
 Article 253. Legislation for giving effect to international agreements Notwithstanding 

anything in the foregoing provisions of this Chapter, Parliament has power to make any 
law for the whole or any part of the territory of India for implementing any treaty, 
agreement or convention with any other country or countries or any decision made at any 
international conference, association or other body 

 

 

 

 The GOI enacted the Environment Protection Act of 1986 and it came into force on 19 
November 1986.  

 It has 26 sections and 4 chapters.  
 The purpose of the Act is to implement the decisions of the UN Conference on The Human 

Environment. 
 The Act is an “umbrella” legislation designed to provide a framework for central 

government coordination of the activities of various central and state authorities 
established under previous laws, such as the Water Act and the Air Act 

 

 This act has four Chapters and 26 Sections.  
 Chapter one consists of Preliminary information such as Short Title, Extend, Date of 

Commencement and Definitions.  
 The definitions are given in the second section of the Act.  
 Chapter two describes general powers of the Union government. 
 Chapter 3 gives the Central Government the power to take action to protect the 

environment.  
 Chapter 4 allows government to appoint officers to achieve these objectives. 
 It also gives the government the power to give direction to closure, prohibition or 

regulation of industry, pollution.  
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 The act has provisions for penalties for contravention of the provisions of the act and rules, 
orders and directions.  

 It also gives detail if the offence is done by a company or government department.  
 It says for such offence the in-charge and head of department respectively would be liable 

for punishment.   

 

 

Definitions under EPA: 

1. Definitions - In this Act, unless the context otherwise requires,- 
(a) “Environment” includes water, air and land and the inter-relationship which exists among and between 

water, air and land, and human beings, other living creatures, plants, microorganism and property; 
(b) “Environmental pollutant” means any solid or gaseous substance present in such concentration as may 

be, or tend to be, injurious to environment; 
(c) “Environmental pollution” means the presence in the environment of any environmental pollution; 
(d) “Handling”, in relation to any substance, means the manufacture, processing, treatment, package, storage, 

transportation, use, collection, destruction, conversion, offering for sale, transfer or the like of such 
substance; 

(e) “Hazardous substance” means any substance or preparation which, by reason of its chemical or physico-
chemical properties or handling, is liable to cause harm to human beings, other living creatures, plant, 
micro-organism, property or the environment; 

(f) “Occupier”, in relation to any factory or premises, means a person who has, control over the affairs of the 
factory or the premises and includes in relation to any substance, the person in possession of the substance; 
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(g) “Prescribed” means prescribed by rules made under this Act. 
 

Powers of the Central Government: 

2. Power of Central Government to take measures to protect and improve environment - (1) Subject to the 
provisions of this Act, the Central Government, shall have the power to take all such measures as it deems 
necessary or expedient for the purpose of protecting and improving the quality of the environment and preventing 
controlling and abating environmental pollution. 
(2) In particular, and without prejudice to the generality of the provisions of sub- section (1), such measures 

may include measures with respect to all or any of the following matters, namely:- 
(i) co-ordination of actions by the State Governments, officers and other authorities- 

(a) under this Act, or the rules made thereunder, or 
(b) under any other law for the time being in force which is relatable to the objects of this 

Act; 
(ii) planning and execution of a nation-wide programme for the prevention, control and abatement 

of environmental pollution; 
(iii) laying down standards for the quality of environment in its various aspects; 
(iv) laying down standards for emission or discharge of environmental pollutants from various 

sources whatsoever: 
Provided that different standards for emission or discharge may be laid down under this clause 
from different sources having regard to the quality or composition of the emission or discharge 
of environmental pollutants from such sources; 

(v) restriction of areas in which any industries, operations or processes or class of industries, 
operations or processes shall not be carried out or shall be carried out subject to certain 
safeguards; 

(vi) laying down procedures and safeguards for the prevention of accidents which may cause 
environmental pollution and remedial measures for such accidents; 

(vii) laying down procedures and safeguards for the handling of hazardous substances; 
(viii) examination of such manufacturing processes, materials and substances as are likely to cause 

environmental pollution; 
(ix) carrying out and sponsoring investigations and research relating to problems of environmental 

pollution; 
(x) inspection of any premises, plant, equipment, machinery, manufacturing or other processes, 

materials or substances and giving, by order, of such directions to such authorities, officers or 
persons as it may consider 
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necessary to take steps for the prevention, control and abatement of environmental pollution; 
(xi) establishment or recognition of environmental laboratories and institutes to carry out the 

functions entrusted to such environmental laboratories and institutes under this Act; 
(xii) collection and dissemination of information in respect of matters relating to environmental 

pollution; 
(xiii) preparation of manuals, codes or guides relating to the prevention, control and abatement of 

environmental pollution; 
(xiv) such other matters as the Central Government deems necessary or expedient for the purpose of 

securing the effective implementation of the provisions of this Act. 
 

 

 

 

3. Rules to regulate environmental pollution - (1) The Central Government may, by notification in the Official 
Gazette, make rules in respect of all or any of the matters referred to in section 3. 
(2) In particular, and without prejudice to the generality of the foregoing power, such rules may provide for 

all or any of the following matters, namely:- 
(a) the standards of quality of air, water or soil for various areas and purposes; 
(b) the maximum allowable limits of concentration of various environmental pollutants (including 

noise) for different areas; 
(c) the procedures and safeguards for the handling of hazardous substances; 
(d) the prohibition and restrictions on the handling of hazardous substances in different areas; 
(e) the prohibition and restriction on the location of industries and the carrying on process and 

operations in different areas; 
(f) the procedures and safeguards for the prevention of accidents which may cause environmental 

pollution and for providing for remedial measures for such accidents. 
 

CHAPTER III 
PREVENTION, CONTROL, AND ABATEMENT OF ENVIRONMENTAL POLLUTION 

 
4. Persons carrying on industry operation, etc., not to allow emission or discharge of environmental 
pollutants in excess of the standards - No person carrying on any industry, operation or process shall discharge 
or emit or permit to be discharged or emitted any environmental pollutants in excess of such standards as may be 
prescribed. 

 
5. Persons handling hazardous substances to comply with procedural 

safeguards 
- No person shall handle or cause to be handled any hazardous substance except in accordance with such 
procedure and after complying with such safeguards as may be prescribed. 

 
6. Furnishing of information to authorities and agencies in certain cases - (1) Where the discharge of any 
environmental pollutant in excess of the prescribed standards occurs or is apprehended to occur due to any accident 
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or other unforeseen act or event, the person responsible for such discharge and the person in charge of the place at 
which such discharge occurs or is apprehended to occur shall be bound to prevent or mitigate the environmental 
pollution caused as a result of such discharge and shall also forthwith- 
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(a) intimate the fact of such occurrence or apprehension of such occurrence; and 
(b) be bound, if called upon, to render all assistance, to such authorities or agencies as may be 

prescribed. 
 

 

National Green Tribunal: 

 The National Green Tribunal has been established on October 18, 2010 under the 
National Green Tribunal Act 2010 for effective and expeditious disposal of cases 
relating to environmental protection and conservation of forests and other natural 
resources including enforcement of any legal right relating to environment and giving 
relief and compensation for damages to persons and property and for matters connected 
therewith or incidental thereto.  

 It is a specialized body equipped with the necessary expertise to handle environmental 
disputes involving multi-disciplinary issues.  

 The Tribunal shall not be bound by the procedure laid down under the Code of Civil 
Procedure, 1908, but shall be guided by principles of natural justice. 
 
Please Note: 

 It draws inspiration from the India's constitutional provision of Article 21 Protection of 
life and personal liberty, which assures the citizens of India the right to a healthy 
environment.  

 Article 21: Protection of life and personal liberty. No person shall be deprived of his 
life or personal liberty except according to procedure established by law 
 
 
What is Natural Justice? 

 The basic motive of principle of natural justice is to ensure fairness in social and 
economic activities of the people and also shields individual liberty against the arbitrary 
action. 

 
 In India, the principles of natural justice are firmly grounded in Article 14 & 21 of the 

Constitution. With the introduction of concept of substantive and procedural due 
process in Article 21, all that fairness which is included in the principles of natural 
justice can be read into Art. 21. 

 

 The three main requirements of natural justice that must be met in every case are: 
adequate notice, fair hearing and no bias. Sometimes, all three of these concepts are 
grouped together as “the right to a fair hearing.” 

 

 

 

 The Tribunal's dedicated jurisdiction in environmental matters shall provide speedy 
environmental justice and help reduce the burden of litigation in the higher courts.  
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 The Tribunal is mandated to make and endeavour for disposal of applications or appeals 
finally within 6 months of filing of the same.  

 Initially, the NGT is proposed to be set up at five places of sittings and will follow 
circuit procedure for making itself more accessible.  

 New Delhi is the Principal Place of Sitting of the Tribunal and Bhopal, Pune, Kolkata 
and Chennai shall be the other four place of sitting of the Tribunal. 

 The Tribunal is headed by the Chairperson who sits in the Principal Bench and has at 
least ten but not more than twenty judicial members and at least ten but not more than 
twenty expert members. 

  

Background: 

 During the summit of UN Conference on Environment and Development in June 1992, 
India vowed the participating states to provide judicial and administrative remedies to 
the victims of the pollutants and other environmental damage. 

 After India's move with Carbon credits, such tribunal may play a vital role in ensuring 
the control of emissions and maintaining the desired levels. This is the first body of its 
kind that is required by its parent statute to apply the "polluter pays" principle and the 
principle of sustainable development. 

  

What is Carbon Credit? 
 A carbon credit is a permit that allows the company that holds it to emit a certain 

amount of carbon dioxide or other greenhouse gases. One credit permits the emission 
of a mass equal to one ton of carbon dioxide.  

 Companies or nations are allotted a certain number of credits and may trade them to 
help balance total worldwide emissions. "Since carbon dioxide is the principal 
greenhouse gas," the United Nations notes, "people speak simply of trading in carbon." 

 The intention is to reduce the number of credits over time, thus incentivizing companies 
to find innovative ways to reduce greenhouse gas emissions. 

 
 
 India is the third country following Australia and New Zealand to have such a system. 
 Justice Lokeshwar Singh Panta is the first Chairman of NGT 
 Justice Adarsh Kumar Goel is the current Chairman of NGT (July 2020) 
 Each bench of the NGT will comprise at least one Judicial Member and one Expert 

Member.  
 Expert members should have a professional qualification and a minimum of 15 years’ 

experience in the field of environment/forest conservation and related subjects. 
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CITES: 

 The Convention on International Trade in Endangered Species of Wild Fauna and Flora 
is an international agreement between governments. Its aim is to ensure that 
international trade in specimens of wild animals and plants does not threaten their 
survival. 

 Widespread information nowadays about the endangered status of many prominent 
species, such as the tiger and elephants, might make the need for such a convention 
seem obvious. But at the time when the ideas for CITES were first formed, in the 1960s, 
international discussion of the regulation of wildlife trade for conservation purposes 
was something relatively new.  

 With hindsight, the need for CITES is clear.  
 Annually, international wildlife trade is estimated to be worth billions of dollars and to 

include hundreds of millions of plant and animal specimens.  
 The trade is diverse, ranging from live animals and plants to a vast array of wildlife 

products derived from them, including food products, exotic leather goods, wooden 
musical instruments, timber, tourist curios and medicines. 

 Levels of exploitation of some animal and plant species are high and the trade in them, 
together with other factors, such as habitat loss, is capable of heavily depleting their 
populations and even bringing some species close to extinction.  

 Many wildlife species in trade are not endangered, but the existence of an agreement to 
ensure the sustainability of the trade is important in order to safeguard these resources 
for the future. 

 

 CITES is an international agreement to which States and regional economic integration 
organizations adhere voluntarily.  
 

 States that have agreed to be bound by the Convention ('joined' CITES) are known as 
Parties.  
 

 Although CITES is legally binding on the Parties, in other words they have to 
implement the Convention, it does not take the place of national laws.  
 

 Rather it provides a framework to be respected by each Party, which has to adopt its 
own domestic legislation to ensure that CITES is implemented at the national level. 

 

 When the government of a State or a regional economic integration organization 
decides that it will be bound by the provisions of CITES, it can 'join' the Convention 
by making a formal declaration to this effect in writing to the Depositary Government, 
which is the Government of Switzerland. Once a document containing this declaration 
has been received by the Depositary, through the diplomatic channel, the Convention 
enters into force for the State concerned 90 days later. 

 A State or regional economic integration organization for which the Convention has 
entered into force is called a Party to CITES. Currently there are 183 Parties.  
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 USA is the first party to join.  

 India became 26th member in the year 1976.  

 Tonga is the 183rd country to become a member in the year 2016.   

 

**************************** 
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TRAFFIC: 

 TRAFFIC is a leading non-governmental organisation working globally on trade in 
wild animals and plants in the context of both biodiversity conservation and sustainable 
development. 

 It was founded in 1976 as a strategic alliance of the World Wide Fund for Nature and 
the International Union for the Conservation of Nature.  

 The conservation strategy to 2020 is to "reduce the pressure of illegal and unsustainable 
trade on biodiversity, and enhance the benefits to wildlife conservation and human well-
being that derive from trade at sustainable levels". 

 TRAFFIC has over 140 staff working on five continents towards the shared goal of 
reducing the pressure of unsustainable trade on natural biodiversity. 

 Hundreds of millions of people depend on wildlife trade for a living, with hundreds of 
millions more consuming wildlife products and ingredients on a daily basis. 

 Whether fish, timber, animal, or plant products, the trade and consumption of wildlife 
is at the heart of global economies.  

 Unfortunately, all too often wildlife trade is conducted in a way that threatens the 
survival of species in the wild, damages precious ecosystems, and/or impacts 
negatively on the livelihoods of the people who depend on them. 

 

 

IUCN: 

 The international union for Conservation of Nature.  
 IUCN was founded on October 5, 1948.  
 Located in Gland, Switzerland.  
 IUCN is a membership Union composed of both government and civil society 

organizations. It harnesses the experience, resources and reach of its more than 1400 
member organizations and the input of more than 15000 experts. This diversity and vast 
expertise make IUCN the global authority on the status of the natural world and the 
measures needed to safeguard it. 

 IUCN is a democratic Union that brings together the world’s most influential 
organizations and top-experts in a combined effort to conserve nature and accelerate 
the transition to sustainable development. 

IUCN Red List: 

 Established in the year 1964 
 Its worlds most comprehensive information source on the global conservation status of 

animals, fungi and plant species.  
 It is a powerful tool to inform and catalyze action for biodiversity conservation and 

policy changes critical to protecting the natural resources. 
 The IUCN Red List Categories and Criteria are intended to be an easily and widely 

understood system for classifying species at high risk of global extinction. It divides 
species into nine categories: Not Evaluated, Data Deficient, Least Concern, Near 
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Threatened, Vulnerable, Endangered, Critically Endangered, Extinct in the 
Wild and Extinct. 

 The IUCN Red List shows where and what actions need to be taken to save the building 
blocks of nature from extinction. It provides a straightforward way to factor biodiversity 
needs into decision-making processes by providing a wealth of useful information on 
species.  
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Bio Diversity: 

 Biodiversity stands for Biological Diversity 
 The word, “Biodiversity”, is combination of two words, “Bio” means life and “diversity” means 

variety.  
 International Day of Biological Diversity is observed on May 22 every year  
 International Day of Biological Diversity 2020 theme is “Our solutions are in nature”. 
 This reminds us that biodiversity is the basis for a sustainable future. 

 
 

 It refers to the variety of life on Earth at all its levels.  
 From genes to ecosystems, and can encompass the evolutionary, ecological, and cultural 

processes that sustain life.  
 
 The diversity linked to micro-organisms, different plants and animals is 

included in biodiversity. Bacteria, fungi and other microorganisms, 
bryophytes and the various plants, birds, insects, fish and humans are all 
the fundamental part of biodiversity. 

 Biodiversity can occur in a very small particular area or in a very large area like the 
ocean. For example, biodiversity can occur in a very small aquarium where there are 
few small fish or can occur in a large Ocean where whales and sharks like huge fish 
live with other aquatic animals. Biodiversity can be present in different 
ecosystems such as the desert ecosystem, the aquatic ecosystem and the terrestrial 
ecosystem, including the grassland, the forest ecosystem, etc.  

 Biodiversity is therefore present everywhere on earth. 

 
 
 Utilitarian values include the many basic needs humans obtain from biodiversity such 

as food, fuel, shelter, and medicine.  
 Further, ecosystems provide crucial services such as pollination, seed dispersal, 

climate regulation, water purification, nutrient cycling, and control of agricultural 
pests.  

 Biodiversity also holds value for potential benefits not yet recognized, such as new 
medicines and other possible unknown services.  

 Biodiversity has cultural value to humans as well, for spiritual or religious reasons for 
instance.  

 The intrinsic value of biodiversity refers to its inherent worth, which is independent of 
its value to anyone or anything else.  

 This is more of a philosophical concept, which can be thought of as the inalienable 
right to exist.  

 The value of biodiversity can also be understood through the lens of the relationships 
we form and strive for with each other and the rest of nature.  
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 We may value biodiversity because of how it shapes who we are, our relationships to 
each other, and social norms.  

 These relational values are part of peoples’ individual or collective sense of 
wellbeing, responsibility for, and connection with the environment.  

 The different values placed on biodiversity are important because they can influence 
the conservation decisions people make every day 

 

Types of Biodiversity: 

1. Genetic 
2. Species 
3. Habitat/Ecosystem 

 

 

Biological Diversity Act: 

 

 The Biological Diversity Act, 2002 is for the preservation of biological diversity in 
India, and provides mechanism for equitable sharing of benefits arising out of the use 
of traditional biological resources and knowledge.  
What are biological resources? 

 Biological resources include native or naturalized plants and animals and the habitats 
(e.g., wetlands, forests, and grasslands) in which they exist. 
 

 The Act was enacted to meet the obligations under convention on Biological 
Diversity (CBD), to which India is a party. 
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What is CBD? 
 The Convention on Biological Diversity, is also known as Biodiversity Convention.  
 This is a multilateral treaty.  
 The Convention has three main goals.  

o The conservation of biological diversity 
• The sustainable use of its components 

and  
 The fair and equitable sharing of benefits arising from genetic resources. 

 

 India is one of the 17-mega biodiversity countries of the world.  
 With only 2.4% of the land area, India already accounts for 7-8% of the recorded 

species of the world.  
 Over 46,000 species of plants and 81,000 species of animals have been recorded in the 

country so far by the Botanical Survey of India and the Zoological Survey of India, 
respectively.  

 India is an acknowledged center of crop diversity, and harbors many wild relatives and 
breeds of domesticated animals and fish besides millions of microbial diversity, insects 
and other species.  

 The ecosystem diversity of India is also unparalleled in comparison with other countries 
in the world. 
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Why again this act when many acts are already existing? 

 The purpose of the Biodiversity Act is to realize equitable sharing of benefits arising 
out of the use of biological resources and associated knowledge.  

 The main objectives of the Act are conservation, sustainable use and equitable benefit 
sharing out of the utilization of bioresources.  

 The Act also covers the protection of traditional knowledge and equitable sharing of 
benefits arising out of the use of such knowledge. 

 

 The National Biodiversity Authority (NBA) is a statutory autonomous body, 
headquartered in Chennai.  

 It functions under MoEFCC.  
 It was established in 2003 to implement the provisions under the Act.  
 State Biodiversity Boards (SBB) has been created in States along with 31,574 

Biological management committees (for each local body) across India. 

 

 The National Biodiversity Authority (NBA) was established in 2003 by the Central 
Government to implement India’s Biological Diversity Act (2002).  

 The NBA is a Statutory body and that performs facilitative, regulatory and advisory 
function for Government of India on issue of Conservation, sustainable use of 
biological resource and fair equitable sharing of benefits of use. 

 The Biological diversity Act (2002) mandates implementation of the provisions of the 
Act through decentralized system with the NBA focusing on advice the Central 
Government on matters relating to the conservation of biodiversity, sustainable use of 
its components and equitable sharing of benefits arising out of the utilization of 
biological resources; advice the State Government in the selection of areas of 
biodiversity importance to be notified under Sub-Section (1) of Section 37 as heritage 
sites and measures for the management of such heritage sites. 

 The State Biodiversity Board (SBBs) focus on advice the State Governments, subject 
to any guidelines issued by the Central Government, on matters relating to the 
conservation of biodiversity, sustainable use of its components and equitable sharing of 
the benefits arising out of the utilization of biological resources. 

 The NBA considers requests by granting approval or otherwise for undertaking ant 
activity referred to in Sections 3,4 and 6 of the Act. 

 The SBBs also regulate by granting of approvals or otherwise upon requests for 
commercial utilization or bio-survey and bio-utilization of any biological resource by 
the Indians.  

 The Local Level Biodiversity Management committees (BMCs) are responsible for 
promoting conservation, sustainable use and documentation of biological diversity 
including preservation of habitats, conservation of land races, folk varieties and 
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cultivators, domesticated stocks and breeds of animals and microorganisms besides 
chronicling of knowledge relating to biological diversity. 

 The NBA with its Headquarters in Chennai, Tamil Nadu, India delivers its mandate 
through a structure that comprises of the Authority, secretariat, SBBs, BMCs and 
Expert Committees. 

 Since its establishment, NBA has supported creation of SBBs in 28 States, facilitated 
establishment of around 2,05,794 BMCs, advised notification. 
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