
Biodiversity is the variety of life on Earth, encompassing the
diversity of species, genetic variations within those species, and
the ecosystems they form. It is a term that includes all living
organisms, from plants and animals to microorganisms, and the
complex interactions between them and their habitats.
Species diversity: 
The variety of different species in a given area, from the number
of species to their relative abundance.
Genetic diversity: 
The variation of genes within a single species, which is crucial for
adaptation and survival.
Ecosystem diversity: 
The variety of different ecosystems in a geographical area, such
as forests, wetlands, and deserts. 
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There are an estimated 8.7
million species on Earth

86 Percent of
Earth's Species Still

Unknown?





Most of life exists on land        86% of biomass. 

This is because almost all plant life – mostly trees – is
terrestrial. The  marine plants, for example seaweed, make
up less than 1 billion tonnes of carbon. This is less than 0.2%
of total plant biomass.
Most bacteria and archaea exists in the deep subsurface,
meaning 13 percent of global biomass thrives in this
environment.
Despite dominating our planet in terms of area and volume
– taking up more than 70% of global surface area – the
oceans are home to just 1% of biomass. 

But they do dominate the animal kingdom: 78% of animal
biomass lives in the marine environment.



Alpha, beta, and gamma
diversity are measures of
biodiversity across different
scales: 
alpha diversity is the
species richness within a
single habitat, beta diversity
measures the change in
species composition
between different habitats,
and gamma diversity is the
total species richness across
a larger region that includes
multiple ecosystems

Species diversity





Predators      Wolves - Apex Predators
Modifiers       American Alligator
Prey                 Pacific Salmon
Mutualists     Ruby throated humming bird
 Hosts              Aspen stands are habitat for many  insects.        

A keystone species is a species that has a
disproportionately large effect on its natural environment
relative to its abundance. The concept was introduced in
1969 by the zoologist Robert T. Paine.



Fiddler crabs are detritivores, which means they eat dead organic stuff. The ecosystem
cannot function without it. These crabs provide an important service by removing leaf
litter and delivering nutrients to the soil.
Cullenia exarillata tree (local name Veipla) is native to India's Western Ghats, is home to
a diverse range of species. This life-giving stationery guardian attracts insects, birds, and
mammals alike.
Sloth bears in the wild serve critical roles in the ecology they dwell in, excavating
termite, mounds, and hills with their enormous claws and munching on the morsels
buried within. These are keystone species because their food, which consists primarily of
termites, fruits, and tubers, contributes to forest health. Ramdurga ecosystem
protection in Karnataka has recovered to its former glory! Sloth bears, leopards, and the
uncommon pangolin have all made a comeback.
Elephants are a keystone Engineers in the southern part of India including Karnataka,
kerala and Tamil nadu. Elephants consume small trees and shrubs that thrive in the area.
Elephants can topple and uproot the acacia tree, even if it reaches a height of a yard or
more. Because of their grazing habits, the area remains a grassland instead of a forest.
The mutually beneficial relationships that bees have with plants make them an excellent
example of keystone species of arch. They increase plant growth and fertilisation
potential, for instance, when they gather nectar and pollen, which are their main food
sources.

Keystone Species Examples In India



Indicators species  An indicator species can be any organism that is
abundant and sensitive to changes in the environment.
Around 50% of indicator species are animals, and 70% are invertebrates!
These are creatures without a backbone such as starfish, earthworms,
jellyfish, spiders, snails, etc. 

Amphibians: Freshwater frogs and toads have exceptionally permeable
skin, which enables these amphibious species to provide an early
warning of decreased water quality and changes in environmental
conditions.
 Crustaceans: Ecologists test fish and shellfish for heavy metals,
pesticides, and plastics to gauge the effects of agricultural runoff and
other water pollution issues. Crustaceans can also provide researchers
with indications of the alkalinity or acidity of large bodies of water.
Lichens: Mosses and lichens in old-growth forests—for example, in the
Pacific Northwest region of North America—can be some of the best
ecological indicators of water and air pollution in temperate forest
ecoregions.

https://www.sciencedirect.com/science/article/abs/pii/S1470160X15003696?via%3Dihub


Macroinvertebrates: Very small animals like microorganisms and
macroinvertebrates can provide researchers with a detailed picture of
ecosystem health in waterways and sediment. These organisms can
provide researchers with extensive data if several species cohabitate in
a compact biosphere.
Wetland mammals: Manatees, river otters, and beavers are examples of
species that typically live in fragile wetland ecosystems, which have
some of the best biodiversity on the planet. The population size,
reproduction rates, and general health of bioindicator species in
wetland areas can provide scientists with a clear picture of degenerating
habitats.

Bioindicator vs. Biomonitor
A bioindicator is an organism that is used to qualitatively assess an
environmental change. A biomonitor, on the other hand, is used to
quantitatively measure responses and changes in the environment that
indicate pollution. For example, if the amount of chlorophyll in a lichen
decreases, scientists know that air pollution is present.



An endemic species is native to and found only in a
specific geographic area, while a precinctive species is
a rarer, interchangeable term for this concept, referring
to species restricted to a defined, exclusive area

India has many endemic species, such as
the Asiatic Lion in Gir Forest, 
the Lion-Tailed Macaque and 
Purple Frog in the Western Ghats, 
the Nilgiri Tahr in the Nilgiri Hills, and 
the Sangai Deer in Manipur. 

Other examples include the Kashmir Stag (Hangul) in
the Kashmir Valley and the Pygmy Hog in Assam







An invasive species is an organism that is not indigenous, or
native, to a particular area. Invasive species can cause great
economic and environmental harm to the new area.
Not all non-native species are invasive.
To be invasive-

a species must adapt to the new area easily. 
It must reproduce quickly. 
It must harm property, the economy, or the native plants
and animals of the region.

Invasive animals 
African catfish : Introduced for aquaculture, it has spread to many river
systems and lakes, threatening native fish populations. 
Red-eared slider: This North American turtle is popular as a pet but is
often abandoned in local water bodies, where it outcompetes native
freshwater species for food and habitat. 



    
Lantana camara: Introduced as an ornamental plant, it now
clogs forests and protected areas.  
Water hyacinth (\(Eichhorniacrassipes\)): Originally introduced
in the early 1900s, it forms dense mats on water bodies,
disrupting aquatic ecosystems.  
Parthenium hysterophorus: Also known as Congress grass, this
weed spreads quickly in disturbed land and agricultural fields,
potentially causing health issues and reducing crop yields.  
Prosopis juliflora: Also called the kiker tree, it was introduced for
afforestation and now dominates arid regions, degrading native
ecosystems.  
Chromolaena odorata: Commonly known as Siam weed, it can
outcompete native vegetation. 

Invasive plants 



A flagship species/ Umbrella species is an organism,
often charismatic or iconic, chosen to represent and raise
public attention and support for conservation efforts,
habitat preservation, and broader environmental causes. 

Examples include the Giant Panda, a
symbol for conservation in China
India's main flagship species include the
Bengal tiger, Indian elephant, and one-
horned rhinoceros, which represent
major conservation efforts like Project
Tiger and Project Elephant. 
Other key flagship species include the
snow leopard, Asiatic lion, and Ganges
river dolphin. 



What is megadiversity
The identification of "megadiverse"
countries comes from organizations
like the United Nations
Environment Programme World
Conservation Monitoring Centre
(UNEP-WCMC) and Conservation
International. It’s a term for a
country or region with a high level
of biodiversity or different species,
including a significant percentage
of endemic species.
To be classified as megadiverse, a
nation must have at least 5,000
plants that occur naturally only
within its borders, as well as a
marine ecosystem.

The 17 megadiverse countries
comprise approximately 70% of

the world’s biodiversity and have
their own organization, the Like-
Minded Megadiverse Countries.





To qualify as a biodiversity hotspot, a region must meet two
strict criteria:

It must have at least 1,500 vascular plants as endemics —
which is to say, it must have a high percentage of plant life
found nowhere else on the planet. A hotspot, in other words, is
irreplaceable.
It must have 30% or less of its original natural vegetation. In
other words, it must be threatened.

Around the world, 36 areas qualify as hotspots. Their intact
habitats represent just 2.5% of Earth’s land surface, but they
support more than half of the world’s plant species as endemics —
i.e., species found no place else — and nearly 43% of bird, mammal,
reptile and amphibian species as endemics.





The Himalaya is a global biodiversity hotspot covering parts of
Nepal, Bhutan, China, and India's Northeast, renowned for its
incredible plant and animal diversity, especially endemic species.
This region features extreme elevation changes, creating diverse
ecosystems from subtropical forests to alpine meadows and is
home to threatened species like tigers, snow leopards, and the 

Red Panda.

Mammals: Home to iconic and endangered species such as
Asian Elephants, Tigers, Snow Leopards, and the Red Panda. 
Birds: Includes the vulnerable Great Hornbill and White-
bellied Heron. 
Plants: Hosts an estimated 9,000 plant species, with about
3,500 being endemic and holding medicinal properties. 

https://www.google.com/search?num=10&sca_esv=dd9115a17757454c&rlz=1C1ASUM_enIN651IN652&sxsrf=AE3TifNRc4O-ltPnEnMS2E1DZQJ30D6urA%3A1760506818005&q=Red+Panda&sa=X&ved=2ahUKEwi784v8vqWQAxXBSnADHfONMwsQxccNegQIEBAB&mstk=AUtExfA2Kp241ODyCe6RI2_GHAPVrrERJio7nJglLm6r7Mv41ve1x6OIgUOPQRkYAGBK3iocQXoPQ72KMRqLMADGAWz6Bmv3i15t0daUY-_hwS9TAUJqTyj0qOOwO5GSS7H7jg0ngVkVlBHdctEf4LAgeCpD1vMcDO0pD85GR7tRpPpx0DW6DRLv7XX7XY0zCiBT5TQ79rWb6wZlfFPz6p_HCRNxwPVD0aQBgMdlfOPbFwqbX9k75PlUIcEY0Tlz6Qut07Nid589jwQGilpFwUhBoMyd&csui=3
https://www.google.com/search?num=10&sca_esv=dd9115a17757454c&rlz=1C1ASUM_enIN651IN652&sxsrf=AE3TifNRc4O-ltPnEnMS2E1DZQJ30D6urA%3A1760506818005&q=Great+Hornbill&sa=X&ved=2ahUKEwi784v8vqWQAxXBSnADHfONMwsQxccNegUIiAEQAQ&mstk=AUtExfA2Kp241ODyCe6RI2_GHAPVrrERJio7nJglLm6r7Mv41ve1x6OIgUOPQRkYAGBK3iocQXoPQ72KMRqLMADGAWz6Bmv3i15t0daUY-_hwS9TAUJqTyj0qOOwO5GSS7H7jg0ngVkVlBHdctEf4LAgeCpD1vMcDO0pD85GR7tRpPpx0DW6DRLv7XX7XY0zCiBT5TQ79rWb6wZlfFPz6p_HCRNxwPVD0aQBgMdlfOPbFwqbX9k75PlUIcEY0Tlz6Qut07Nid589jwQGilpFwUhBoMyd&csui=3
https://www.google.com/search?num=10&sca_esv=dd9115a17757454c&rlz=1C1ASUM_enIN651IN652&sxsrf=AE3TifNRc4O-ltPnEnMS2E1DZQJ30D6urA%3A1760506818005&q=White-bellied+Heron&sa=X&ved=2ahUKEwi784v8vqWQAxXBSnADHfONMwsQxccNegUIiAEQAg&mstk=AUtExfA2Kp241ODyCe6RI2_GHAPVrrERJio7nJglLm6r7Mv41ve1x6OIgUOPQRkYAGBK3iocQXoPQ72KMRqLMADGAWz6Bmv3i15t0daUY-_hwS9TAUJqTyj0qOOwO5GSS7H7jg0ngVkVlBHdctEf4LAgeCpD1vMcDO0pD85GR7tRpPpx0DW6DRLv7XX7XY0zCiBT5TQ79rWb6wZlfFPz6p_HCRNxwPVD0aQBgMdlfOPbFwqbX9k75PlUIcEY0Tlz6Qut07Nid589jwQGilpFwUhBoMyd&csui=3
https://www.google.com/search?num=10&sca_esv=dd9115a17757454c&rlz=1C1ASUM_enIN651IN652&sxsrf=AE3TifNRc4O-ltPnEnMS2E1DZQJ30D6urA%3A1760506818005&q=White-bellied+Heron&sa=X&ved=2ahUKEwi784v8vqWQAxXBSnADHfONMwsQxccNegUIiAEQAg&mstk=AUtExfA2Kp241ODyCe6RI2_GHAPVrrERJio7nJglLm6r7Mv41ve1x6OIgUOPQRkYAGBK3iocQXoPQ72KMRqLMADGAWz6Bmv3i15t0daUY-_hwS9TAUJqTyj0qOOwO5GSS7H7jg0ngVkVlBHdctEf4LAgeCpD1vMcDO0pD85GR7tRpPpx0DW6DRLv7XX7XY0zCiBT5TQ79rWb6wZlfFPz6p_HCRNxwPVD0aQBgMdlfOPbFwqbX9k75PlUIcEY0Tlz6Qut07Nid589jwQGilpFwUhBoMyd&csui=3


The Western Ghats form a part of Western Ghats-Sri Lanka global biodiversity hotspot.
 
They run parallel to the west coast of India and run across the states of Maharashtra, Goa, Karnataka, Tamil Nadu
and Kerala. Locally they are also known as the Sahyadris.
 
 
Out of the 5584 indigenous species of plants, 2242 species are endemic to India and 1261 are
endemic to the Western Ghats endemics.
 The Western Ghats is also rich among the invertebrate groups. 

 About 350 ant species, 20% of which are endemic to this region.

 330 butterfly species, 11% of which are endemic to this region.

 174 odonate species that includes dragonflies and damselflies, 40% of which are endemic to this region.

 269 mollusc species that includes land snails, 76% of which are endemic to this region.

The fish fauna of the Western Ghats spans around 288 species, 41% of which are endemic to this region.

 The amphibian fauna of this region consists of 220 species, of which 78% are endemic.

 62% of the 225 described species of reptiles found here, are endemic to this region.

 
Over 500 species of birds and 120 species of mammals are also known from this region.

Key species: Home to endangered species like the Nilgiri Tahr and Lion-tailed Macaque. 
 
The Western Ghats region harbours the largest global populations of the Asian elephants and possibly of other
mammals such as the tiger, dhole and gaur.
 Wild relatives of cultivated plants are also found here, including pepper, cardamom, mango, jackfruit and sandal.

They harbour 7388 species of flowering plants. Out of these 7388 species, 5584 species are indigenous.



The North-East forms a part of Indo-Burma global biodiversity
hotspot.
 
Some parts of the north-eastern region of India, excluding the Himalayan region, form a part of
the Indo-Burma biodiversity hotspot.
 

It is centred on the Indo-Chinese Peninsula, and comprises of Cambodia, the Lao People's
Democratic Republic, Myanmar, Thailand, Vietnam and parts of Southern China.
 More than 60% of the bird species found in India have been recorded in the North-East.
 It harbours 35 endemic reptilian species including two genera of lizards and two turtle
species.
 Out of 341 Indian amphibian species, at least 68 species are known to occur in the North-
East. 20 out of the 68 are endemic.
 It is enriched with 13,500 vascular plant species, of which about 7000 (52%) are endemic
to North-East.
 74 out of the 1277 bird species found in Indo-Burma are endemic to North-East.
 71 of the 430 mammal species in the hotspot are endemic to this region.
 189 of the 519 non-marine reptile species are endemic to this region.
 139 of the 323 amphibian species are endemic to the hotspot.
 It also supports a high diversity of freshwater turtles.
 It also accounts for about 10% of the fish fauna in the world. 566 out of the 1262
documented fish fauna species are endemic to this region.



Nicobar Islands are a part of the Sundaland global biodiversity hotspot.
 

Mangrove forests are found in these islands.
 3500 plant species are found in the Andaman and Nicobar group of islands.
 Out of these 3500 species, 422 of floral genera and 648 species are endemic to the Nicobar
Island.
 Out of the 120 pteridophyte species of the Andaman and Nicobar Islands, 50% are from
Great Nicobar Island alone.
 A total of 110 wild orchids are reported from these islands, of which 19 genera, with 25
species, are endemic.

 The Malayan box turtle, the Sunbeam snake, the Saltwater crocodile and the Reticulated
python are found in the Southern Nicobar group, besides several species of Pit viper in the
central Nicobars.
 
15 reptile species are reported to be endemic to the Nicobars.
 
Four species of marine turtle, the Leatherback turtle, Hawksbill turtle, Green sea turtle and the
Olive ridley turtle feed and nest around the Andaman and Nicobars. The nesting population of
Leatherbacks in the Nicobars is one of the last four colonies that exceed 1000 individuals in the
Indo-Pacific and hence has global significance.



The Forest Declaration Assessment 



The Forest Declaration Assessment
2025 finds that:

8.1 million hectares of forest were
lost in 2024, a level of destruction
63% higher than the trajectory
needed to halt deforestation by
2030.
Loss of humid primary tropical
forests—the irreplaceable stores of
carbon and biodiversity—spiked In
2024, largely due to climate change-
induced increase of forest fires.
Forest degradation affected 8.8
million hectares affected in 2024—
eroding ecosystem integrity and
climate resilience.



Restoration efforts are expanding, with at least 10.6 million
hectares hosting forest restoration projects worldwide. But
global data remain too fragmented to determine whether
the world is recovering forests at the scale required.
Financial flows are still grossly misaligned with forest goals,
with harmful subsidies outweighing green subsidies by over
200:1. Despite new pledges, the flow of funds to forest
countries and local actors remains far below what’s
necessary to deliver on 2030 goals.
Delivery on corporate and financial sector commitments is
lagging, and transparency remains inconsistent.
At the halfway point to 2030, the world should be seeing a
steep decline in deforestation. Instead, the global
deforestation curve has not begun to bend.



India is considered a
megadiverse country because it
has a high level of biodiversity,
with 8.1% of the world's
recorded species despite
occupying only 2.4% of the
world's land area. This is
supported by diverse
ecosystems like forests,
wetlands, and grasslands, along
with various climatic conditions
and geographical features.
 India is home to a significant
portion of global species and
contains four major biodiversity
hotspots: the Himalayas,
Western Ghats, North-East, and
Nicobar Islands



Biogeographic Zones



Asiatic Lion: Gir, Gujarat
Asian Elephant (Indian Elephant): Eastern
Arunachal Pradesh, the Plains of Upper Assam,
and the foothills of Nagaland
Bengal Florican: Uttar Pradesh, Assam, and
Arunachal Pradesh
Bengal Tiger: Mangroves of the Sundarbans,
West Bengal
Blackbuck: Maharashtra, Odisha, Punjab,
Rajasthan, Haryana, Gujarat, Andhra Pradesh,
Tamil Nadu, and Karnataka
Great Indian Bustard: Rajasthan, Gujarat, and
Maharashtra
Himalayan Monal (Pheasant): Himachal
Pradesh, Uttarakhand, Sikkim, and Arunachal
Pradesh
Hoolock Gibbon: Arunachal Pradesh, Assam,
Manipur, Meghalaya, Mizoram, Nagaland, and
Tripura
Jerdon's Courser: Eastern Ghats of Andhra
Pradesh
Leopard Cat: Foothills of the Himalayas
Lion Tailed Macaque: Western Ghats of South
India
Malabar Civet: Western Ghats of South India
Nilgiri Langur: Nilgiri Hills of the Western
Ghats in South India
Olive Ridley Sea Turtle: Gahirmatha, Odisha
Pygmy Hog: Assam
Sarus Crane: Haryana, Rajasthan, Uttar
Pradesh, and Madhya Pradesh
Wild Ass: Rann of Kutchchh, Gujarat



Forests are vital ecosystems that support environmental stability, economic
growth, food security, and the well-being of people at all levels. They deliver
tangible and non-tangible benefits such as storing carbon, protecting soil and
water, regulating climate, and conserving biodiversity while supporting the
livelihoods of millions, including Indigenous and forest-dependent
communities. 
Forests ecosystem and related activities are directly or indirectly linked to
Sustainable Development Goals (SDGs), making them central to the global
development agenda adopted by 196 countries, including India. International
agreements, such as the United Nations Strategic Plan for Forests 2017-2030,
highlight the importance of reversing forest loss, restoring degraded forests,
and boosting cooperation and resources for long-term sustainability. 
India is ranked third in the world for the highest net annual gain in forest area
(2010-2020), due to large-scale restoration projects, strong community
participation, and progressive agroforestry efforts, demonstrating the
country’s on-going commitment to forest conservation. 

Forest in India
Forest and Tree cover is 8,27,357sq km, 



India supports a diverse range of forest types 16 broad groups
spanning tropical, sub-tropical, temperate, alpine, and
scrubby/evergreen forests found across various regions and
climatic zones, reflecting the country’s ecological richness
and complexity. Forests and tree cover in India together
account for 8.27 lakh sq. km, (25.17%) of the country’s
geographical area, according to the India State of Forest
Report 2023. Forest cover alone is 7.15 lakh sq. km (21.76%),
and tree cover is 1.12 lakh sq. km (3.41%). India is a signatory
to the United Nations Strategic Plan for Forests 2017-2030,
which sets six Global Forest Goals and 26 voluntary targets,
including reversing the loss of forest cover, enhancing forest
benefits, expanding sustainable management, mobilizing
increased financial resources and strengthening governance
and cooperation.



namely- tropical, sub-tropical, temperate and alpine. These
four groups are further classified into 16 type groups . The
landscape of Indian forests ranges from Tropical Wet
Evergreen Forests in the Andaman & Nicobar Islands, the
Western Ghats, and the north-eastern States, to Dry Alpine
Scrub high in the Himalayas in the north. The country has
Semi-Evergreen Forests, Deciduous Forests, Thorn Forests,
and Subtropical Pine Forests in the lower montane zone and
Temperate Montane Forests in the higher zones. At the other
extreme, tropical dry deciduous and thorn forests
predominate in the semi-arid areas of Rajasthan and Gujarat.

India’s forests are classified into four major groups
Top four states showing maximum increase in forest and tree cover are Chhattisgarh (684 sq km) followed by Uttar

Pradesh (559 sq km), Odisha (559 sq km) and Rajasthan (394 sq km).







Forest Cover is defined as
follows: “All areas with tree
cover having canopy
density of greater than or
equal to 10% and having an
area greater or equal to 1
hectare.” It may be situated
in recorded forest, or on
other Government, private
or Institutional lands.
Tree Cover is defined as
follows: “Tree Cover
includes Woody vegetation
Resources in patches and
individual trees outside the
RFA on blocks of less than
one hectare.”













 India State of Forest Report 2023 (ISFR 2023) 
 The ISFR is brought out by the Forest Survey of India (FSI) on a biennial
basis since 1987.

FSI carries out in-depth assessment of the forest and tree resources
of the country based on interpretation of Remote Sensing satellite
data and field based National Forest Inventory (NFI), and the results
are published in the ISFR. The India State of Forest Report 2023 is
18th such report in the series.
As per the present assessment, the total Forest and Tree cover is
8,27,357sq km, which is 25.17 percent of the geographical area of the
country. The Forest Cover has an area of about 7,15,343sq km
(21.76%) whereas the Tree Cover has an area of 1,12,014 sq km
(3.41%)







Top States with Maximum Increase : Chhattisgarh had the highest
additional forest area of 684 sq km adding to the list is Uttar
Pradesh with 559 sq km Odisha with 559 sq km and Rajasthan with
394 sq km.
States with Largest Forest and Tree Cover: Among the states,
Madhya Pradesh has the largest area under forests and trees
85,724 sq km, Arunachal Pradesh( 67,083 sq km), Maharashtra
(65,383 sq km only).
States with Largest Forest Cover: The highest forest cover in the
country is reported by the Madhya Pradesh at 77,073 Sq km, second
largest in Arunachal Pradesh at 65,882 Sq km and the third largest
in Chhattisgarh at 55,812 sq km.
Forest Cover as Percentage of Geographical Area: Among the
states, Lakshadweep has the highest percentage of forest cover
with 91.33%, second by Mizoram at 85.34% and third by Andaman &
Nicobar Islands at 81.62%.



Mangrove Cover: Total
Mangrove cover in India:
4,991.68 sq km or 0.15% of
the geographical size of the
country.
Breakdown of Mangrove
cover: Very Dense
Mangroves: 1,463.97km² of
the total area with 29.33% of
cover.
Moderately Dense
Mangroves: 1,500.84 km²
(30.07%).
Open Mangroves: 2,026.87
km² (40.60%).
Change in Mangrove cover:
It is still lower by 7.43 KM²
from the total area assessed
in 2021.



Fire incidents have also decreased, with 203,544 fire hotspots recorded in
2023-24, down from 223,333 in 2021-22.











India's Integrated Vision for Forests, Food, and Sustainability



Agroforestry is a sustainable land-use system that integrates trees and crops to enhance
agricultural productivity, improve soil fertility, and provide an additional income source
for farmers. Recognizing its potential, the Government of India introduced the National

Agroforestry Policy in 2014 to promote tree plantation in farmland.

National Agroforestry Policy





Key objectives
Enhance farmer livelihoods: 
Improve productivity, employment, and income for rural households, especially
smallholder farmers, by integrating trees with crops and livestock.
Increase forest/tree cover: 
Boost the overall tree cover in the country by promoting plantation on agricultural lands
Promote environmental security: 
Protect ecosystems, increase carbon sinks, and make farming systems more resilient to
climate change.
Meet industrial demand: 
Supply timber and other products to wood-based industries, reducing the need for
imports.
Implementation and support

Sub-Mission on Agroforestry (SMAF): 
Launched in 2016-17 under the National Mission for Sustainable Agriculture to promote tree
plantations on farmland with the motto "Har Medh Par Ped" (A tree on every bund).

Support for quality planting material: The program emphasizes the production and
distribution of high-quality seedlings.
Financial incentives: The SMAF scheme provides financial assistance for seedlings,
planting, and protection.
Coordination: The policy aims to coordinate efforts among various government
departments related to agriculture, forestry, environment, and rural development. 



The Green India Mission (GIM) also known as National Mission for a
Green India, is a key part of India's National Action Plan on Climate
Change (NAPCC). It is one of the eight missions under NAPCC. The
mission aims to protect, restore, and enhance India’s forest cover while
tackling climate change. GIM focuses on improving biodiversity, water
resources, and ecosystems like mangroves and wetlands, all while
helping absorb carbon. The activities under GIM were started in the FY
2015-16.
Mission Goals:
Expand forest/tree cover by 5 million hectares (mha) and improve the
quality of another 5 mha of forest and non-forest land.
Boost ecosystem services like carbon storage, water management, and
biodiversity.
Improve livelihoods for 3 million households by increasing income
from forest-based activities.

Green India Mission



Sub-Missions:
GIM has five sub-missions, each focused on a different
aspect of greening:

Enhancing Forest Cover – Improving Forest quality
and ecosystem services.
Ecosystem Restoration – Reforesting and increasing
forest cover.
Urban Greening – Adding more trees in cities and
nearby areas.
Agro-Forestry & Social Forestry – Boosting biomass
and creating carbon sinks.
Wetland Restoration – Reviving critical wetlands.



The primary forest fire prevention and management scheme is a Centrally Sponsored
Scheme (CSS) of the Ministry of Environment, Forest and Climate Change (MoEFCC) in India
that provides financial and technical assistance to states and Union Territories. It is
complemented by the National Action Plan on Forest Fires (2018), which provides a
framework for states to develop their own action plans. Key elements include early warning
systems, community participation, prevention measures like fire line creation, modern
firefighting equipment, and capacity building for staff and communities. 
Key components of the scheme
Financial assistance: 
The MoEFCC provides funding to states, with a cost-sharing ratio of 90:10 for the Northeast
and Western Himalayan regions and 60:40 for other states.
National Action Plan on Forest Fires: 
This plan provides a comprehensive strategy, guiding states to create their own plans based
on local needs.
Early warning systems: 
The Forest Survey of India (FSI) provides one-week advance and near real-time alerts
through a satellite-based system via SMS and email.
Community participation: 
The scheme emphasizes involving and empowering forest fringe communities and
incentivizing their participation in prevention and control efforts. 

National Action Plan on Forest Fire



Pradhan Mantri Van Dhan Yojana (PMVDY)
or Van Dhan Vikas Yojana (VDVY) is a
scheme launched by the Ministry of Tribal
Affairs, Government of India, with the aim
of improving the livelihood of tribal
communities in India. The scheme focuses
on developing value chains for forest-
based products and enhancing the income
of tribal communities by providing them
with skill training and capacity building.
The Van Dhan Vikas Yojana has the
potential to transform the lives of tribal
communities in India by providing them
with alternative livelihood opportunities
and improving their socio-economic status.
The scheme not only promotes
entrepreneurship but also helps in the
conservation of forests and the protection
of biodiversity.





The scheme, Nagar Van Yojana (NVY) has been launched during the year
2020, for creation of Nagar Vans in urban areas, which promotes urban
forestry by involving local communities, NGOs, educational institutions,
local bodies, etc.
Nagar Van Yojana envisages creating 1000 Nagar Van / Nagar Vatika in
Cities having Municipal Corporation/Municipal council/Municipality/Urban
Local Bodies (ULBs) for providing wholesome healthy living environment
for the residents and thus contributing to growth of clean, green, healthy
and sustainable cities. The salient features of Nagar Van Yojana are:

Creating green space and aesthetic environment in an urban set up.
Creating awareness about plants and biodiversity and developing
environment stewardship.
Facilitating in-situ conservation of important flora of the region.
Contributing to environmental improvement of cities by pollution
mitigation, providing cleaner air, noise reduction, water harvesting and
reduction of heat islands effect.
Extending health benefits to residents of the city and
Helping cities become climate resilient.



MISHTI (Mangrove Initiative for Shoreline Habitats & Tangible Incomes)

The "Conservation and Management of Mangroves and Coral Reefs"
program under the National Coastal Mission provides financial and
technical assistance to coastal states and union territories for protecting
and managing these ecosystems. It involves developing and implementing
annual Management Action Plans (MAPs) for activities like survey,
demarcation, and restoration, with a 60:40 cost-sharing model between
the central and state governments.
It includes subset  - MISHTI India's main scheme for mangrove restoration

Objective: To restore and afforest mangrove forests along India's coast. 
Scope: To restore approximately 540 sq. km of mangroves over a five-
year period starting in 2023-24, across nine coastal states and three
Union Territories. 
Funding: It is funded through a convergence of schemes, including the
National Compensatory Afforestation Fund Management and Planning
Authority (CAMPA) and the Mahatma Gandhi National Rural
Employment Guarantee Scheme (MGNREGS). 



Compensatory Afforestation Fund Management and
Planning Authority (CAMPA): This scheme compensates
for the loss of forest cover and ecosystem services
caused by the diversion of forest land for non-forestry
purposes, in line with the Van Sanrakshan Evam
Samvardhan Adhiniyam, 1980.

Joint Forest Management and Eco Development
Committees: In line with the National Forest Policy of
1988, the Ministry has promoted community involvement
through Joint Forest Management Committees (JFMCs)
for better forest and wildlife protection, ensuring local
participation in management and conservation activities.



Biodiversity Loss



Often described as the
‘IPCC for Biodiversity’,

the IPBES is the
independent

international body
which inform policy on

biodiversity and
ecosystems. provides
decision-makers with

the most
comprehensive

scientific information
on nature-related

issues.

Intergovernmental Science-Policy Platform on Biodiversity and
Ecosystem Services



RISKS
The report lists a number of key global threats, from humans’ use
of land and sea resources to challenges posed by climate change,
pollution and invasive species.

Loss of the natural world affects human societies.
Disappearance of insects vital for pollinating food crops.
Destruction of coral reefs that support fish populations that
sustain coastal communities.
Loss of medicinal plants.
40 per cent of the amphibian species are threatened with
extinction.
Almost 33 per cent of reef-forming corals and more than a
third of all marine mammals are threatened.
The average abundance of native species in most major land-
based habitats has fallen by at least 20%, mostly since 1900.



RANGE OF RISKS



REPORT’S NOTABLE FINDINGS
75% of land environment and some 66% of the marine
environment “have been significantly altered by human
actions.”
“More than a third of the world’s land surface and nearly 75% of
freshwater resources” are used for crops or livestock.
“Up to $577 billion in annual global crops are at risk from
pollinator loss.”
Between 100 million and 300 million people now face
“increased risk of floods and hurricanes because of loss of
coastal habitats and protection.”
Since 1992, the world’s urban areas have more than doubled.
“Plastic pollution has increased tenfold since 1980,” and from
“300-400 million tons of heavy metals, solvents, toxic sludge”
and other industrial waste are dumped into the world’s water
systems.



Biodiversity loss, water scarcity,
food security, human health,
and climate change are not
isolated issues. They are
indivisible, interrelated and
interdependent. As they are
intricately linked when one
falters, the others follow. The
IPBES Nexus Assessment is the
first comprehensive global
assessment that looks at the
interlinkages between these
crises and identifies solutions

The Nexus Report-2024



According to IPBES assessments, the five main direct drivers of
biodiversity loss are: land/sea-use change, direct exploitation of
organisms, climate change, pollution, and invasive alien species.
These direct drivers are exacerbated by indirect socioeconomic
drivers like population growth, consumption patterns, and economic
systems

The assessment emphasized that traditional, siloed approaches to
these issues are insufficient and often worsen other problems.
Integrated actions, on the other hand, can achieve mutually
supportive benefits and offer significant cost savings. 
Taken together, support the achievement of all 17 SDGs, all 23 targets
of the Kunming-Montreal Global Biodiversity Framework and the long-
term goals for climate change mitigation and adaptation of the Paris
Agreement. Twenty-four of the response options advance more than
five SDGs and over five of the Global Biodiversity Framework targets. 



Main Causes of Loss



The more than 70 response options presented in the report,
these options are designed to maximize co-benefits across
sectors and are organized into 10 broad categories of action. 

Sustainable production and consumption: Reducing waste,
promoting resource efficiency, and shifting to consumption
patterns that have a lower environmental impact.
Integrated landscape and seascape management: Coordinated
management of ecosystems across different land and sea uses
to balance conservation with human needs. This includes
restoring carbon-rich ecosystems like forests, soils, and
mangroves.
Governance, institutions, and policies: Implementing legal and
policy reforms that promote inclusivity and strengthen the
links between sectors.

Ten categories of action



Addressing drivers of change: Tackling the underlying indirect drivers,
such as overconsumption and population growth, that intensify
biodiversity loss.
Economic and financial reforms: Reforming subsidies that harm nature
and exploring new financing mechanisms that support biodiversity-
positive activities.
Inclusive decision-making: Actively involving Indigenous Peoples, local
communities, and vulnerable groups in developing and implementing
solutions.
Nature-based solutions: Protecting, sustainably managing, and restoring
natural or modified ecosystems to address societal challenges effectively.
Education and awareness: Promoting learning and raising awareness to
shift societal values and behaviors towards sustainability.
Technology and innovation: Utilizing new technologies and traditional
knowledge to create and improve sustainable practices.
Monitoring and adaptive management: Continuously monitoring the
impacts of response options and adapting strategies based on new
information. 



The IPBES Transformative Change Assessment identifies five key actions for
achieving fundamental, system-wide shifts to address the drivers of biodiversity
loss. These are: conserving and regenerating nature, driving systemic change in major
sectors, transforming economic systems, improving governance systems, and
shifting societal values. 
Key actions for transformative change

Conserve, restore, and regenerate nature: This includes protecting and restoring
places that are valuable to both nature and people, using approaches based on
stewardship.
Drive systemic change in key sectors: Focus on sectors most responsible for
biodiversity loss, such as agriculture, fisheries, forestry, and fossil fuels, by
changing their practices and operations.
Transform economic systems: Shift away from current economic models to ones
that prioritize both nature and social equity.
Transform governance systems: Make governance systems more inclusive,
accountable, and adaptive by involving a diverse range of stakeholders in
decision-making.
Shift views and values: Move toward a societal recognition of the deep inter
connected ness between humans and nature, and prioritize this relationship. 

The IPBES Transformative Change Assessment-2024  



Every two years WWF, in collaboration with the Zoological Society of London (ZSL),
publishes an updated Living Planet Report.
The WWF's 2024 Living Planet Report found a 73% average decline in monitored wildlife
populations between 1970 and 2020, with the steepest declines in Latin America and the
Caribbean (95%), Africa (76%), and Asia-Pacific (60%). The report highlights habitat loss,
degradation, and overexploitation as the primary threats, and warns that the planet is
nearing dangerous tipping points for ecosystems like tropical forests and coral reefs
Key findings

Global decline: The average size of monitored vertebrate populations has dropped by 73%
since 1970. 
Freshwater species hit hardest: Freshwater species experienced an 85% decline, followed by
terrestrial (69%) and marine populations (56%). 
Regional disparities: Latin America and the Caribbean saw a 95% decline, while Africa had a
76% drop and Asia-Pacific experienced a 60% decline. North America and Europe saw lower
but still significant declines of 39% and 35%, respectively. 
Primary threats: Habitat loss and degradation, driven mainly by the food system, are the
most reported threats worldwide. Other major threats include overexploitation, invasive
species, disease, and climate change. 
Tipping points: The report warns that ecosystems like tropical forests and coral reefs are
approaching critical tipping points that could have irreversible and catastrophic
consequences. 

Living Planet Report 2024

https://livingplanet.panda.org/en-US/
https://www.google.com/search?num=10&sa=X&sca_esv=bdbe2dd8fffd653b&rlz=1C1ASUM_enIN651IN652&biw=1396&bih=745&sxsrf=AE3TifN4m8HwzDoXyk2MgYPzC_1ZKdLQ5Q%3A1760612998541&q=Tipping+points&ved=2ahUKEwjuv_XCyqiQAxUXd2wGHe-tPX0QxccNegUIjQEQAQ&mstk=AUtExfAdfbcifvNtXneZxZUqZOPOufVHGek4ypTuzabmsMfHN8coULcXgBgCVFtwjq-qjgQVTlp0zx_yOiz3__xoGRP4lWL-0joOm9Wm8VlMrC1nmbZ_hfGqQvLmZkV7ivivwxEnWKWZk4cS2-bMuzKoC3HZhDqTQl7U8SmJt0k7vz6klovG4RUeCy3HCNM-IH1z0f2mE8lNel3wlJ3ZjMXrdGJHO-oq8-pety2LjdA5_sP0UPJmHZRSyn3T0fEvQdJJYoOi_sE1xnuccxX55UIu0jCst5rQ0JQFvtVohBcpGWGYWw&csui=3


 UNSUSTAINABLE FOOD SYSTEMS
Experts identify food production as one of the main drivers of nature decline. It’s the
leading cause of habitat loss – with forests, wetlands, and other biodiversity hotspots
cleared for agriculture.
Humans use over 40% of habitable land for food production. Crop production accounts
for 70% of freshwater use. And the entire food sector is responsible for over a quarter
of greenhouse gas emissions.



State of the World's Birds 2024 

BirdLife International is the official Red List Authority for birds, responsible for assessing
and documenting the global extinction risk of all 11,000+ species for the IUCN Red List.
The "State of the Birds 2024" reports highlight global threats to bird populations from
climate change and habitat loss, with a significant portion of species declining. 
Species threat: 

Climate change and human activities are impacting bird populations worldwide. In the
2024 Red List update, five species were reclassified as extinct, and several others moved
to higher threat categories, though some species show recovery due to conservation
efforts. 





Among the species moved to
higher threat categories were
several island endemics
suffering the impacts of invasive
species. 
Two of Hawaii’s honeycreepers—
Anianiau Magumma parva and
Kauai Amakihi Chlorodrepanis
stejnegeri—moved from
Vulnerable to Endangered
following estimated population
declines of more than 60%
during 2008–2018, largely as a
result of avian malaria carried
by introduced mosquitos. 

Anianiau

Kauai Amakihi



Elsewhere, Juan Fernandez Tit-tyrant ,
endemic to Robinson Crusoe Island off
the coast of Chile, was uplisted from
Near Threatened to Endangered after
invasive plants and introduced
predators drove rapid population
declines.
Forest loss also continues to drive
population declines worldwide. Citron-
throated Toucan was moved from Least
Concern to Near Threatened due to the
ongoing effects of forest loss in South
America, while in South-East Asia,
Cinnamon-rumped Trogon Harpactes
orrhophaeus was uplisted from Near
Threatened to Vulnerable due to loss
and fragmentation of its lowland forest
habitat.

Juan Fernandez
 Tit-tyrant

Citron-throated Toucan



Regional findings
India: 
A report noted that of 942 species studied, 142 were in decline,
with the Great Indian Bustard, White-bellied Heron, and Bengal
Florican among the most threatened. The report also noted that
28 species, including the Indian Peafowl and Rock Pigeon, were
thriving.
North America: 
Habitat loss and degradation are identified as the biggest
threats to Canada's bird populations, particularly to grassland
and wetland ecosystems.
Migratory birds: 
A global report from BirdLife International highlights a severe
decline in migratory shorebird populations and a 15% decline in
the abundance of all migratory species in general



The "State of India's Birds 2023" report, based on citizen science data, reveals a
significant decline in many bird species, with 60% of species showing long-term
declines and 39% currently declining. The report highlights that habitat specialists,
particularly in grasslands, open habitats, and wetlands, are most affected, though a
few common species like the Indian peafowl and Asian koel have increased in numbers.
Key findings
Widespread decline: 
A significant percentage of species are declining, with 60% of species assessed for
long-term trends and 39% for current trends showing a downward trend.
Habitat loss: 
Birds that depend on specific habitats like grasslands, open areas, and wetlands are
experiencing particularly steep declines.
High-priority species: 
The report identifies 178 bird species as "High Priority" for conservation efforts,
including many common and widespread species whose populations have dropped
substantially.
Migratory bird declines: 
Long-distance migratory birds have seen a major decline, with those wintering in India
experiencing an 80% drop in numbers. 

State of India's Birds 2023







Conservation Priority for 942 bird
species assessed by State of Indian Birds

2023

HIGH MOD LOW

179 323 441

HIGH



Resident species
Indian Vulture (or Long-billed Vulture)
White-backed Vulture
Slender-billed Vulture
Red-headed Vulture
Bearded Vulture
Egyptian Vulture

Migratory species
Cinereous Vulture, 
Griffon Vulture, and 
Himalayan Vulture. 

India is home to nine vulture species:



In a country with over
307.5 million cattle,

obligate scavengers like
vultures have a crucial

role both in the
ecosystem and

economy.

India’s first vulture
conservation

portal launched in
Assam

https://worldanimalfoundation.org/advocate/how-many-cows-are-in-the-world/


























India is a major
destination for

migratory birds, with
numerous species

arriving from regions like
Europe, Siberia, and the
Arctic to escape harsh
winters and find food.

Some of the most
notable migratory birds

include the Siberian
Crane, Bar-headed

Goose, Greater
Flamingo, Bluethroat,

and Amur Falcon








