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BIODIVERSITY 
 

1. INTRODUCTION OF BIODIVERSITY. 
❖ Biodiversity is the foundation of ecosystem services to which human well-being is intimately 

linked.  

❖ Decisions humans make that influence biodiversity affect the well-being of themselves and others. 

❖ No feature of Earth is more complex, dynamic, and varied than the layer of living organisms that 
occupy its surfaces and its seas, and no feature is experiencing more dramatic change at the hands of 
humans than this extraordinary, singularly unique feature of Earth.  

❖ The layer of living organisms—the biosphere—through the collective metabolic activities of its 
innumerable plants, animals, and microbes physically and chemically unites the atmosphere, 
geosphere, and hydrosphere into one environmental system within which millions of species, 
including humans, have thrived.  

❖ Breathable air, potable water, fertile soils, productive lands, bountiful seas, the equitable climate of 
Earth’s recent history, and other ecosystem services are manifestations of the workings of life. It 
follows that large-scale human influences over this biota have tremendous impacts on human well-
being. 

 

2. DEFINING BIODIVERSITY 
❖ Biodiversity is defined as “the variability among living organisms from all sources including, 

inter alia, terrestrial, marine and other aquatic ecosystems and the ecological complexes of 
which they are part; this includes diversity within species, between species and of ecosystems.”  

❖ This definition explicitly recognizes that every biota can be characterized by its taxonomic, 
ecological, and genetic diversity and that the way these dimensions of diversity vary over space and 
time is a key feature of biodiversity.  

❖ E. O. Wilson heralded the popularity of this concept. 

❖ Biodiversity includes all ecosystems—managed or unmanaged. Sometimes biodiversity is 
presumed to be a relevant feature of only unmanaged ecosystems, such as wildlands, nature 
preserves, or national parks. This is incorrect. Managed systems—be they plantations, farms, 
croplands, aquaculture sites, rangelands, or even urban parks and urban ecosystems—have their own 
biodiversity. Given that cultivated systems alone now account for more than 24% of Earth’s 
terrestrial surface, it is critical that any decision concerning biodiversity or ecosystem 
services address the maintenance of biodiversity in these largely anthropogenic systems  

 

3. LEVELS OF BIODIVERSITY 
A. Genetic diversity 

Characteristics 
of Genetic 
diversity 
 

● Genetic connection: All species on Earth are somewhat related through 
genetic connections. And the more closer a species is related to another, the 
more genetic information the two species will share. 

● Similarity among organisms: These species will also look more similar. The 
closest relations of an organism are members of its own species. 

● Sharing genes: Genes are the bits of biochemical information that partly 
determine how an organism looks, behaves, and lives. 
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● Mating behavior: Members of a species share intricate mating behaviors. 
These behaviors help them to identify each other as potential partners. 

● Similar to neighboring species: Virtually every species in an environment 
has a similar and closely related species in a neighboring environment. 

Examples  Western and Eastern gray squirrels are great examples in this case. 
1) Western gray squirrels, which inhabit the west side of the Rocky 

Mountains, have more similarities than differences with the eastern gray 
squirrels. 

2) These two types of squirrels don’t share a common mating behavior. Even 
when placed in the same environment, eastern and western squirrels don’t 
mate because they are two different species. 

i) These two species share a more general set of traits of the squirrel 
family, for example, encompasses chipmunks, prairie dogs, and 
gray squirrels. 

ii) These animals share various features such as muscle anatomy, 
number of teeth, as well as shape and details of the skull 

● Mammals share characteristics such as hair, three bones in the middle ear, 
and breastfeeding their young. Likewise, all mammals are distantly related 
to vertebrates. Vertebrates are animals with backbones. 

● Every animal has the same cell structure as fungi, plants, and some 
microorganisms. Lastly, all organisms have ribonucleic acid (RNA) 
molecule. Moreover, most of them have deoxyribonucleic acid (DNA). All 
these imply that species have come from one, common ancestor. 

 
However, they diverge and develop distinctive attributes with time, and hence 
promote biodiversity in their own unique way. 

 
B. Species diversity 

Characteristics 
of Species 
diversity 
 

A wide variety of species exists in an environment. And that’s what is referred to as 
species diversity. 
1) Role of species in Bio-diversity: Species are the standard measure of biological 

diversity in light of the fact that they are the basic units of biological 
classification. 

2) Species Richness: The number of various species in a given ecosystem or 
environment. 

3) Only few species identified:  The total number of species in the world is about 
10 million. However, only 1.75 million species have been named scientifically to 
date. 

Significance of 
species diversity 
 

1) Role of species in ecosystem: The composition of species in a given ecosystem 
is the result of long-lasting evolution. Each species has adapted to its own niche, 
which is characterized by certain features (e.g. temperature range, availability 
of food or light) enabling the species to reproduce and thus maintain its 
population. 

2) Impact on environment: Living in an ecosystem, the species interacts with its 
environment (e.g. mussels take particles out of the water, reed forms root 
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systems) and thus performs certain functions (increasing the light availability 
for plant growth, preventing sediment erosion). 

3) Loss of species causes imbalance: Any species that will take over the lost species 
niche will most certainly not replace all of the functions it used to perform.  
When species get extinct, their services for the global biosphere are lost forever. 
It is impossible to replace it. 

Anthropogenic 
activities affect 
species diversity 
 

1) Major threats: Over-exploitation, pollution and habitat conversion. The ever-
growing tendencies of tourism, transport, profit-oriented food production (e.g. 
single-crop agriculture, selective aquaculture), and industry enforce these 
human activities. 

2) Impacts:  They cause a gradual loss of species on local, regional and global levels. 
3) Exotic species: The introduction of species into new ecosystems destroys 

natural balance. 
4) Climate and population pressure: Global warming and population growth 

continually increase these pressures on biodiversity. e.g 70-80% global decline in 
coral population. 

Preventive 
measures 

It should have become clear that the loss of species is accompanied by a loss of 
functionality, some of which directly affect human life in a severe way 
1) Reduction of commercially used fish stocks, and erosion of soil and sediment are 

only two examples. 
2) Scientists have counted and described some 1.7 million living organisms, but the 

planet's total number is estimated at between 5 and 30 million, with some 
scientists putting forward figures of 80 million or more. Just as not even the 
whole inventory of the earth’s species has been made, very little is known about 
the role and the potential that each of them has for increasing the quality of 
human life. 

3) It is therefore necessary to prevent the loss of species' diversity in order to avoid 
the loss of opportunities to gain from it. 

Regional 
specific species 

1) Tropical North and South America, for example, have approximately 85,000 
flowering plants. 

2) Tropical and Subtropical Asia have at least 50,000 while tropical and subtropical 
Africa has about 35,000. 

3) All of Europe has about 11,300 vascular plants. 
 
C. Ecological diversity 

Ecological 
diversity 

● Ecological or ecosystem diversity is the variety of ecosystems in an area.  
● However, it is difficult to measure ecological diversity because every 

ecosystem on earth merges into the surrounding ecosystems. 
Characteristics 
of Ecological 
diversity 

1) Species relation with environment: It involves the complex network of various 
species present in the ecosystems and the dynamic interactions between them. 

2) Variety of flora and fauna: An ecosystem is made up of organisms from several 
different species living together in an environment and their connections 
through the flow of nutrients, energy, and matter.  

3) Size of ecosystem: An ecosystem can cover a small area, like a pond, or a large 
area, like an entire forest. 
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4) Primary source of energy: In virtually every ecosystem is the sun whose radiant 
energy is transformed into chemical energy by the plants. Animals eat the plants, 
allowing the energy to flow through the systems.  

5) Flow of energy : The animals are, in turn, eaten by other animals. Fungi 
decompose organisms to obtain energy and, in the process, recycle nutrients back 
into the soil. Hence, an ecosystem is a collection of living components and non-
living components that are connected by energy flow. 

 
Biodiversity can be measured and monitored at several spatial scales. 

a. Alpha Diversity: It refers to the diversity within a particular area or ecosystem usually expressed 
by the number of species.  

b. Beta Diversity: It is a comparison of diversity between ecosystems, usually measured as change 
in amount of species. 

c. Gamma Diversity: It is a measure of the overall diversity for the different ecosystems within a 
region. 

Diversity can be use to describe variation in several forms: 
a. Genetic (species, varieties, etc.) 
b. Life form (grasses, forb, trees, mosses, etc.) 
c. Functional group (deep rooted, nitrogen-fixing, soil crust, evergreen, etc.) 

 
 

4. MEASURING BIODIVERSITY 

Species Richness and Indicators: 

❖ In spite of many tools and data sources, biodiversity remains difficult to quantify precisely.  
❖ Ideally, to assess the conditions and trends of biodiversity either globally or sub-globally, it is 

necessary to measure the abundance of all organisms over space and time, using taxonomy (such as 
the number of species), functional traits (for example, the ecological type such as nitrogen-fixing 
plants like legumes versus non-nitrogen-fixing plants), and the interactions among species that 
affect their dynamics and function (predation, parasitism, competition, and facilitation such as 
pollination, for instance, and how strongly such interactions affect ecosystems).  

❖ Even more important would be to estimate turnover of biodiversity, not just point estimates in space 
or time. Currently, it is not possible to do this with much accuracy because the data are lacking.  

❖ There are few measures of biodiversity: - 
1. Species Evenness: Proportions of species or functional groups present on a site.  The more 

equal species are in proportion to each other the greater the evenness of the site.  A site with 
low evenness indicates that a few species dominate the site. 

2. Species richness (the number of species in a given area) represents a single but important 
metric that is valuable as the common currency of the diversity of life. 

⮚ These include the species richness of specific taxa, the number of distinct plant 
functional types (such as grasses, forbs, bushes, or trees), or the diversity of distinct 
gene sequences in a sample of microbial DNA taken from the soil.  

⮚ Species- or other taxon-based measures of biodiversity, however, rarely capture key 
attributes such as variability, function, quantity, and distribution—all of which 
provide insight into the roles of biodiversity. 
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3. Ecological indicators are scientific constructs that use quantitative data to measure aspects 
of biodiversity, ecosystem condition, services, or drivers of change, but no single ecological 
indicator captures all the dimensions of biodiversity.  

⮚ Ecological indicators form a critical component of monitoring, assessment, and 
decision-making and are designed to communicate information quickly and easily 
to policy-makers.  

⮚ In a similar manner, economic indicators such as GDP are highly influential and 
well understood by decision-makers. Some environmental indicators, such as 
global mean temperature and atmospheric CO2 concentrations, are becoming 
widely accepted as measures of anthropogenic effects on global climate.  
 

Criteria for Effective Ecological Indicators: - 
● Provide information about changes in important processes. 
● Be sensitive enough to detect important changes but not so sensitive that signals are masked by 

natural variability. 
● Be able to detect changes at the appropriate temporal and spatial scale without being 

overwhelmed by variability. 
● Be based on well-understood and generally accepted conceptual models of the system to which 

it is applied. 
● Be based on reliable data that are available to assess trends and are collected in a relatively 

straightforward process. 
● Be based on data for which monitoring systems are in place. 
● Be easily understood by policy-makers. 

 
Where is the biodiversity? 

❖ Biodiversity is essentially everywhere, ubiquitous on Earth’s surface and in every drop of its 
bodies of water.  

❖ Documenting spatial patterns in biodiversity is difficult because taxonomic, functional, trophic, 
genetic, and other dimensions of biodiversity have been relatively poorly quantified. Even 
knowledge of taxonomic diversity, the best known dimension of biodiversity, is incomplete and 
strongly biased toward the species level, megafauna, temperate systems, and components used by 
people.  

❖ For these reasons, estimates of the total number of species on Earth range from 5 million to 30 
million. Irrespective of actual global species richness, however, it is clear that the 1.7–2 million species 
that have been formally identified represent only a small portion of total species richness.  

❖ It can be categirise in two parts: - 
 

Spatial Patterns of Biodiversity Temporal Patterns of Biodiversity 
It includes Hotspots, Biomes, Biogeographic 
Realms, Ecosystems, and Ecoregions. 

a. North-temperate regions often have usable 
data on spatial distributions of many taxa, 
and some groups (such as birds, mammals, 
reptiles, plants, butterflies, and 
dragonflies) are reasonably well 
documented globally.  

It includes Background Rates of Extinction and 
Biodiversity Loss. 

a. Knowledge of patterns of biodiversity  
over time allow for only very 
approximate estimates of background 
rates of extinction or of how 
fast species have become extinct over 
geological time.  
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b. Biogeographic principles (such as gradients 
in species richness associated with latitude, 
temperature, salinity, and water depth) or 
the use of indicators can supplement 
available biotic inventories.  

c. Global and sub-global maps of species 
richness valuable pictures of the 
distribution of biodiversity. 

d. Most macroscopic organisms have small, 
often clustered geographical ranges, 
leading to centers of both 
high diversity and endemism, frequently 
concentrated in isolated or topographically 
variable regions (islands, mountains, 
peninsulas).  

e. A large proportion of the world’s 
terrestrial biodiversity at the species level is 
concentrated in a small part of the world, 
mostly in the tropics.  

f. Biomes and biogeographic realms provide 
broad pictures of the distribution of 
functional diversity. Functional diversity 
(the variety of different ecological 
functions in a community independent of 
its taxonomic diversity) shows patterns of 
associations (biota typical of wetlands, 
forests, grasslands, estuaries, and so forth) 
with geography and climate known as 
biomes 

g. ecosystems and ecoregions being smaller 
divisions within biomes. These can be used 
to provide first-order approximations of 
both expected functional diversity as well 
as possible changes in the distribution of 
these associations should environmental 
conditions change. 
 

b. Except for the last 1,000 years, global 
biodiversity has been relatively constant 
over most of human history 

c. The estimated magnitude of background 
rates of extinction is roughly 0.1–1.0 
extinctions per million species per year.  

d. A mismatch exists between the 
dynamics of changes in natural systems 
and human responses to those 
changes. This mismatch arises from the 
lags in ecological responses, the complex 
feedbacks between socioeconomic and 
ecological systems.  

e. Multiple impacts (especially the addition 
of climate change) can cause rapid and 
dramatic changes in ecosystem function 
even though the increase in 
environmental stress has been small and 
constant over time.  

f. Shifts to different regimes may cause 
rapid changes 
in biodiversity, ecosystem services, and 
human well-being. E.g. Some regime 
shifts are essentially irreversible, such as 
coral reef ecosystems that undergo 
sudden shifts from coral-dominated to 
algal-dominated reefs  

g. The trigger for such phase shifts usually 
includes increased nutrient inputs 
leading to eutrophic conditions and 
removal of herbivorous fishes that 
maintain the balance between corals and 
algae.  

h. Introduced invasive species can act as a 
trigger for dramatic changes 
in ecosystem structure, function, and 
delivery of services. E.g. the introduction 
of Mnemiopsis leidyi (a jellyfish-like 
animal) in the Black Sea caused the loss 
of 26 major fisheries species and has 
been implicated in the subsequent 
growth of the oxygen-deprived “dead” 
zone  
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Figure: The 14 Biogeographical Realms and 15 
Biomes 

 
 

5. INDIAN BIO-GEOGRAPHICAL CLASSIFICATION 

5.1. India- a Species-Rich Nation: 

● India ranks among the top ten species-rich nations in the world.  
● Biodiversity hotspots: India has four global biodiversity hotspots. They are the Eastern Himalaya, 

Indo-Burma region, the Western Ghats, and the Sundarbans. 
● Factor affecting biodiversity: The varied edaphic, climatic and topographic conditions and years of 

geological stability have resulted in a wide range of ecosystems and habitats which include numerous 
forests, grasslands, wetlands, deserts, and coastal and marine ecosystem. 

● India as Mega Biodiversity: With 2.4% of the world’s land area, India accounts for about 7-8% of 
recorded species of the world. India is one of the 17 Mega Biodiversity Nation in the world. 

● Diverse flora and fauna: From about 70 per cent of the total geographical area surveyed by the 
Ministry of Environment and Forests in India, 45,500 plant species (including fungi and lower 
plants) and 91,000 animal species, representing about seven percent of the world's flora and 6.5 per 
cent of the world's fauna, respectively, have been described. It has been estimated that at least 10 
percent of the country's recorded wild flora, and ten percent of its wild fauna, are on the 
threatened list 

● Medicinal diversity: The Pride of India lies in its nearly 6,500 native plants which are still used in 
the indigenous healthcare systems. It is a country with rich biodiversity. 

 
5.2. Biogeographic Zones in India: 
India is a country with very typical geology, terrain conditions, topography, land use, geographic and 
climatic factors. Based on these factors, the country can be divided into eleven recognizable biogeographic 
zones. 

i) Trans-Himalayan Region 
ii) Himalayan Zone 
iii) The Alpine and Subalpine Forest 
iv) Indian Desert Zone 
v) Semi-arid Region 
vi) Western Ghats 
vii) Deccan Plateau 
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viii) Gangetic Plains 
ix) Coastal Regions 
x) North-East Region 
xi) Andaman and Nicobar Islands. 

 

These zones encompass a variety of ecosystems - mountains, plateaus, rivers, forests, deserts, wetlands, lakes, 
mangroves, coral reefs, coasts and islands. 

Trans-Himalayan 
Region 
 

Area covered: Trans-Himalayan Region covers about 5.6 per cent of the total 
geographical area. It includes the high altitude, cold and arid mountain areas of 
Ladakh, Jammu & Kashmir, North Sikkim, Lahaul and Spiti areas of Himachal 
Pradesh. 
Biogeographic Provinces: 

● 1A: Himalaya - Ladakh Mountains (3.3 %) 
● 2B: Himalaya -Tibetan Plateau (2.2%) 
● 3C: Trans - Himalaya Sikkim (< 0.1 %). 

Vegetation: This zone has sparse alpine steppe vegetation that harbours several 
endemic species.  
 
Wildlife: It is a favorable habitat for the biggest populations of wild sheep and 
goat in the world. The other rare fauna includes Snow Leopard (Uncia uncia) and 
the migratory Black necked Crane (Grus Nigricollis). The cold dry desert of this 
zone represents an extremely fragile ecosystem. 

The Himalayan 
Zone  
 

Area covered: Himalayan Zone, in the far North is another biogeographic zone. It 
covers about 6.4 per cent of the total geographical area in India. It includes some 
of the highest peaks in the world.  
This zone makes India as one of the richest areas in terms of habitats and species. 
The steep slopes, unconsolidated soils and intense rainfall render the zone 
extremely fragile. 
 
Biogeographic Provinces: 

● 2A: Himalaya - North West Himalaya (2.1%) 
● 2B: Himalaya - West Himalaya (1.6%) 
● 2C: Himalaya - Central Himalaya (0.2%) 
● 2D: Himalaya - East Himalaya (2.5%) 

 
Eastern Himalaya (biodiversity hotspot). Phyto-geographically,  

⮚ Area covered: The Eastern Himalaya forms a distinct floral region and 
comprises of Nepal, Bhutan, states of East and North-East India, and a 
contiguous sector of Yunnan province in South-Western China. 

⮚ Species richness: In the whole of Eastern Himalaya, there are an 
estimated 9,000 plant species, out of which 3,500 (i.e. 39 per cent) are 
endemic. In the Indian portion, there occurs some 5,800 plant species, 
roughly 2,000 (i.e. 36 per cent) of which are endemic. At least 55 flowering 
plants endemic to this area are recognized as rare, for example, the Pitcher 
Plant (Nepenthes Khasiana). 
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The Alpine and 
subalpine forests 
 

Vegetation: The Alpine and subalpine forests, grassy meadows and moist mixed 
deciduous forests. 
Wildlife /Species richness: It provide diverse habitat for endangered species of 
bovids such as 

● Bharal (Pseudois nayaur), 
● Ibex (Capra ibex), 
● Markhor (Capra falconeri), 
● Tahr (Hemitragus jemlahicus), and 
● Other rare and endangered species restricted to this zone include Hangul 

(Cervus eldi eldi) and Musk Deer (Moschus moschiferus). 
The Indian Desert 
Zone 
 

Area covered: It covers about 6.6 per cent of the total geographical area. It includes 
the Thar and the Kutch deserts. 
Biogeographic Provinces: 

● 3A: Desert –Thar (5.4%) 
● 3B: Desert –Kutch (1.1%). 

 
Wildlife/ Species richness: It has large expanses of grassland that supports several 
endangered species of mammals such as Wolf (Canis lupus), Caracal (Felis 
caracal), Desert Cat (Felis libyca) and birds of conservation interest viz., Houbara 
Bustard (Chlamydotis undulata) and the Great Indian Bustard (Ardeotis 
nigriceps). 

The Semi-arid 
biodiversity 
Region in India  
 

Area covered: It covers about 16.6 per cent of the total geographical area.  
Vegetation: It is a transition zone between the desert and the dense forests of 
Western Ghats. Peninsular India has two large regions, which are climatically 
semi-arid. This semi-arid region also has several artificial and natural lakes and 
marshy lands. The dominant grass and palatable shrub layer in this zone support 
the highest wildlife biomass. 
 
Biogeographic Provinces: 

● 4A: Semi - Arid - Punjab Plains (3.7%) 
● 4B: Semi - Arid - Gujarat Rajputana (12.9%). 

 
Wildlife/ Species richness: The Cervid species of Sambar (Cervus unicolor) and 
Chital (Axis axis) are restricted to the better wooded hills and moisture valley areas 
respectively.The Lion (Leo persica) which is one of the endangered carnivore 
species is restricted to a small area in Gujarat. The Caracal (Felis caracal), Jackal 
(Canis aureus) and Wolf (Canis lupus) are some of the endangered species that are 
characteristic of this region. 

The Western 
Ghats in India 
 

Area covered: It covers about 4.0 per cent of the total geographical area. The 
zone stretches from the hills to the South of the Tapti River in the North to 
Kanyakumari in the South. In the West, this zone is bound by the coast 
Vegetation: It is one of the major tropical evergreen forest regions in India. 
 
Biogeographic Provinces  

● 5A: Western Ghats - Malabar Plains (2.0%) 
● 5B: Western Ghats -Western Ghats Mountains (2.0%). 
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Species richness: This zone represents one of the biodiversity 'hotspots with 
some 15,000 species of higher plants, of which 4,000 (27 per cent) are endemic to 
the region. The Western Ghats harbour viable populations of most of the 
vertebrate species found in peninsular India, besides an endemic faunal element 
of its own. The Travancore Tortoise (Indotestudo forsteni) and Cane turtle 
(Heosemys silvatica) are two endangered taxa restricted to a small area in central 
Western Ghats 
Significant species endemic to this region include 

● Nilgiri Langur (Presbytis johni), 
● Lion Tailed Macaque (Macaca silenus), 
● Grizzled Giant Squirrel (Ratufa macroura), 
● Malabar Civet (Viverricula megaspila), 
● Nilgiri Tahr (Hemitragus hylocrius) and 
● Malabar Grey Hornbill (Ocyceros griseus). 

The Deccan 
Plateau  
 

Area covered: It covers about 42 per cent of the total geographical area. These 
include India's finest forests, particularly in the States of Madhya Pradesh, 
Maharashtra and Orissa. Majority of the forests are deciduous in nature with 
regions of greater biological diversity in the hill ranges 
Vegetation: It is a semi-arid region that falls in the rain shadow area of the 
Western Ghats. This biogeographic zone of peninsular India is by far the most 
extensive zone.. It consists of deciduous forests, thorn forests and degraded 
scrubland, all of which support diverse wildlife species 
Biogeographic Provinces : 

● 6A: Deccan Peninsular - Central Highlands (7.3%) 
● 6B: Deccan Peninsula - Chota Nagpur (5.4%) 
● 6C: Deccan Peninsular - Eastern Highlands (6.3%) 
● 6D: Deccan Peninsular - Central Plateau (12.5%) 
● 6E: Deccan Peninsular - Deccan South (10.4%). 

 
Wildlife/Species richness: such as Chital (Axis axis), Sambar (Cervus unicolor), 
Nilgai (Boselaphus tragocamelus) and Chousingha (Tetracerus quadricornis) are 
abundant in this zone. Some other species like Barking deer (Muntiacus muntjak) 
and Gaur (Antilope cervicapra) are more frequent in, or are restricted to moist 
areas. They are still found in fairly large numbers. Species with small populations 
include the Elephant (Elephas Maximus) in Bihar-Orissa and Karnataka-Tamil 
Nadu belts, Wild Buffalo (Bubalus bubalis) in a small area at the junction of 
Orissa, Madhya Pradesh and Maharashtra and the hard ground Swamp Deer 
(Cervus duvauceli), now restricted to a single locality in Madhya Pradesh. 

Gangetic Plain Area covered: It covers about 10.8 per cent of the total geographical area in India. 
It is a flat alluvial region lying to the North and South of the Ganga River and its 
major tributaries and in the foothills of the Himalayas. 
 
Biogeographic Provinces are: 

● 7A: Gangetic Plain - Upper Gangetic Plains (6.3%) 
● 7B: Gangetic Plain - Lower Gangetic Plains (4.5%). 

The Gangetic plain is topographically homogenous for hundreds of kilometers.  
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Wildlife/species richness: The characteristic fauna of this region includes Rhino 
(Rhinoceros unicornis), Elephant (Elephas maximus), Buffalo Bubalus bubalis), 
Swamp Deer (Cervus duvauceli), Hog-Deer (Axis porcinus) and Hispid Hare 
(Caprolagus hispidus). 

Indian coastal 
belts 

Area covered: These constitute about 2.5 per cent of the total geographical area. 
The coastline from Gujarat to Sunderbans is estimated to be 5,423 km long. A total 
of 25 islets constitute the Lakshadweep, which are of coral origin. 
Vegetation: This belt includes very vast sandy beaches, mangroves, mud flats, coral 
reefs and marine angiosperm pastures. The coastal regions are also considered as 
the wealth and health zones of India. They have a typical reef lagoon system, rich 
in biodiversity. 
 
Biogeographic Provinces: 

● 8A: Coasts - West Coast (0.6%) 
● 8B: Coasts - East Coast (1.9%) 
● 8C: Coasts –Lakshadweep (< 0.1%). 

The North-East 
Region  
 

Area covered It covers about 5.2 per cent of the total geographical area, in India. 
It represents the transition zone between the Indian, Indo-Malayan and Indo-
Chinese bio-geographical regions as well as being a meeting point of the 
Himalayan mountains and peninsular India. 
 
Biogeographic Provinces  

● 9A: North - East - Brahmaputra Valley (2.0%) 
● 9B: North - East –North East Hills (3.2%). 

 
Species richness: The North-East is thus the biogeographical 'gateway' for much 
of India's fauna and flora. It is a major biodiversity hotspot. A diverse set of 
habitats coupled with long term geological stability has allowed the development 
of significant levels of endemism in all animal and plant groups 

The Andaman and 
Nicobar Islands  
 

Area covered They constituting about 0.3 percent of the total geographical area. 
The North-South elongated groups of 348 Andaman Islands have a close 
biogeographical affinity with Myanmar. 
The Nicobar Islands, lying only 90 kms away from Sumatra have much stronger 
Indonesian and South-East Asian elements. 
 
Vegetation They are one of the three tropical moist evergreen forests zones in 
India. The islands house an array of flora and fauna which are not found 
elsewhere. These islands are centres of high endemism. They contain some of 
India's finest evergreen forests. They support a wide diversity of corals 
 
Biogeographic Provinces  

● 10A: Islands –Andamans (0.2%) 
● 10B: Islands –Nicobars (0.1%). 
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6. BIODIVERSITY AND ECOSYSTEM SERVICES 

What is the link between biodiversity and ecosystem services? 

❖ Biodiversity plays an important role in ecosystem functions that provide supporting, 
provisioning, regulating, and cultural services.  

❖ These services are essential for human well-being. E.g. Protecting the Catskill watersheds that 
provide drinking water for New York City is one case where safeguarding ecosystem services paid a 
dividend of several billion dollars.  

❖ Species composition matters as much or more than species richness when it comes to ecosystem 
services. 

⮚ Ecosystem functioning, and hence ecosystem services, at any given moment in time is 
strongly influenced by the ecological characteristics of the most abundant species, not by the 
number of species.  

⮚ The relative importance of a species to ecosystem functioning is determined by its traits and 
its relative abundance. For example, the traits of the dominant or most abundant plant 
species—such as how long they live, how big they are, how fast they assimilate carbon 
and nutrients, how decomposable their leaves are, or how dense their wood is—are usually 
the key species drivers of an ecosystem’s processing of matter and energy.  

⮚ Thus, conserving or restoring the composition of biological communities, rather than 
simply maximizing species numbers, is critical to maintaining ecosystem services. 

❖ Local or functional extinction, or the reduction of populations to the point that they no longer 
contribute to ecosystem functioning, can have dramatic impacts on ecosystem services.  

⮚ Local extinctions (the loss of a species from a local area) and functional extinctions (the 
reduction of a species such that it no longer plays a significant role in ecosystem function) 
have received little attention compared with global extinctions (loss of all individuals of a 
species from its entire range).  

⮚ When the functioning of a local ecosystem has been pushed beyond a certain limit by direct 
or indirect biodiversity alterations, the ecosystem-service losses may persist for a very long 
time. 

❖ Changes in biotic interactions among species—predation, parasitism, competition, and 
facilitation—can lead to disproportionately large, irreversible, and often negative alterations 
of ecosystem processes.  

⮚ In addition to direct interactions, such as predation, parasitism, or facilitation, the 
maintenance of ecosystem processes depends on indirect interactions as well, e.g. ,predator 
preying on a dominant competitor such that the dominant is suppressed, which permits 
subordinate species to coexist.  

⮚ Interactions with important consequences for ecosystem services include pollination; links 
between plants and soil communities, including mycorrhizal fungi and nitrogen-fixing 
microorganisms; links between plants and herbivores and seed dispersers; interactions 
involving organisms that modify habitat conditions (beavers that build ponds, for instance, 
or tussock grasses that increase fire frequency); and indirect interactions involving more 
than two species (such as top predators, parasites, or pathogens that control herbivores and 
thus avoid overgrazing of plants or algal communities). 

❖ Many changes in ecosystem services are brought about by the removal or introduction of 
organisms in ecosystems that disrupt biotic interactions or ecosystem processes.  
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⮚ This is because the network of interactions among species and the network of linkages 
among ecosystem processes are complex. 

⮚ The impacts of either the removal of existing species or the introduction of new species are 
difficult to anticipate. 

 

              Figure: Biodiversity and ecosystem services 

❖ As in terrestrial and aquatic communities, the loss of individual species involved in key 
interactions in marine ecosystems can also influence ecosystem processes and the provisioning 
of ecological services.  

⮚ For example, coral reefs and the ecosystem services they provide are directly dependent on 
the maintenance of some key interactions between animals and algae. Coral reefs are 
responsible for maintaining a vast storehouse of genetic and biological diversity.  
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⮚ Substantial ecosystem services are provided by coral reefs—such as habitat construction, 
nurseries, and spawning grounds for fish; nutrient cycling and carbon and nitrogen fixing 
in nutrient-poor environments; and wave buffering and sediment stabilization.  

⮚ The total economic value of reefs and associated services is estimated as hundreds of 
millions of dollars. Yet all coral reefs are dependent on a single key biotic interaction i.e. 
Symbiosis with algae. The dramatic effects of climate change and variability (such as El 
Niño oscillations) on coral reefs are mediated by the disruption of this symbiosis 

  
7. BIODIVERSITY LOSS  

Why is biodiversity loss a concern? 

❖ Biodiversity is essential for ecosystem services and hence for human well-being. Biodiversity goes 
beyond the provisioning for material welfare and livelihoods to include security, resiliency, social 
relations, health, and freedoms and choices.  

❖ People have benefited over the last century from the conversion of natural ecosystems to human-
dominated ecosystems and from the exploitation of biodiversity. At the same time, however, these 
losses in biodiversity and associated changes in ecosystem services have caused other people to 
experience declining well-being, with some social groups being pushed into poverty. 

❖ What are the main links between biodiversity and human well-being? 
 

Food  ❖ Bio-safety Net: Biological diversity is used by many 
rural communities directly as an insurance and coping mechanism to 
increase flexibility and spread or reduce risk in the face of increasing 
uncertainty, shocks, and surprises.  

❖ The availability of an ecosystem-based food security net during times when 
economic entitlements are insufficient to purchase adequate nourishment 
in the market provides an important insurance program. 

❖ Coping mechanisms based on indigenous plants are particularly 
important for the most vulnerable people, who have little access to formal 
employment, land, or market opportunities. For example, investigations of 
two dryland sites in Kenya and Tanzania report local communities using 
wild indigenous plants to provide alternative sources of food when harvests 
failed or when sudden expenses had to be met (such as a hospital bill).  

❖ Another pathway through which biodiversity can improve food 
security is the adoption of farming practices that maintain and make use 
of agricultural biodiversity.   

⮚ Wild relatives of domestic crops provide genetic variability that 
can be crucial for overcoming outbreaks of pests and pathogens 
and new environmental stresses. 

⮚ Many agricultural communities consider increased 
local diversity a critical factor for the long-term productivity and 
viability of their agricultural systems. For example, interweaving 
multiple varieties of rice in the same paddy has been shown to 
increase productivity by lowering the loss from pests and 
pathogens 
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Vulnerability The world is experiencing an increase in human suffering and economic losses 
from natural disasters over the past several decades.  

❖ Mangrove forests and coral reefs—a rich source of biodiversity—are 
excellent natural buffers against floods and storms.  

❖ Over the past four decades, the number of “great” disasters has increased by 
a factor of four, while economic losses have increased by a factor of ten. 
During the 1990s, countries low on the Human Development Index 
experienced about 20% of the hazard events and reported over 50% of the 
deaths and just 5% of economic losses. But now the index accounted for over 
50% of the total economic losses and less than 2% of the deaths. 

❖ The sub-global assessments found that diversity of species, food, 
and landscapes serve as “savings banks” that rural communities use to cope 
with change and ensure sustainable livelihoods (Peruvian, Portuguese, 
Costa Rican, and India sub-global assessments). 

Health  ❖ An important component of health is a balanced diet.  

⮚ About 7,000 species of plants and several hundred species of 
animals have been used for human food consumption at one time 
or another. Some indigenous and 
traditional communities currently consume 200 or more species.  

⮚ Wild sources of food remain particularly important for 
the poor and landless to provide a somewhat balanced diet.  

⮚ Overexploitation of marine fisheries worldwide, and 
of bushmeat in many areas of the tropics, has led to a reduction in 
the availability of wild-caught animal protein, with serious 
consequences in many countries for human health  

 

❖ Human health, particularly risk of exposure to many infectious diseases, 
may depend on the maintenance of biodiversity in natural ecosystems.  

⮚ On the one hand, a greater diversity of wildlife species might be 
expected to sustain a greater diversity of pathogens that can infect 
humans. However, evidence is accumulating that greater wildlife 
diversity may decrease the spread of many wildlife pathogens to 
humans. The spread of Lyme disease, the best-studied case, seems 
to be decreased by the maintenance of the biotic integrity of 
natural ecosystems 

Energy security ❖ Wood fuel provides more than half the energy used in developing 
countries.  

⮚ Even in industrial countries such as Sweden and the United States, 
wood supplies 17% and 3% of total energy consumption 
respectively.  

⮚ In some African countries, such as Tanzania, Uganda, and 
Rwanda, wood fuel accounts for 80% of total energy consumption. 

⮚ Shortage of wood fuel occurs in areas with high population density 
without access to alternative and affordable energy sources. In 
some provinces of Zambia where population densities exceed the 

Page 16 of 88

https://www.greenfacts.org/glossary/mno/mangrove.htm
https://www.greenfacts.org/glossary/pqrs/species.htm
https://www.greenfacts.org/glossary/jkl/landscape.htm
https://www.greenfacts.org/glossary/abc/community.htm
https://www.greenfacts.org/glossary/pqrs/sustainability.htm
https://www.greenfacts.org/glossary/ghi/human-health.htm
https://www.greenfacts.org/glossary/pqrs/species.htm
https://www.greenfacts.org/glossary/abc/community.htm
https://www.greenfacts.org/glossary/pqrs/poverty.htm
https://www.greenfacts.org/glossary/def/fishery.htm
https://www.greenfacts.org/glossary/abc/bushmeat.htm
https://www.greenfacts.org/glossary/ghi/human-health.htm
https://www.greenfacts.org/glossary/abc/biodiversity.htm
https://www.greenfacts.org/glossary/def/ecosystem.htm
https://www.greenfacts.org/glossary/def/diversity.htm
https://www.greenfacts.org/glossary/pqrs/species.htm
https://www.greenfacts.org/glossary/pqrs/population-population-group.htm


 

ForumIAS Guidance Center 
2nd Floor, IAPL House, 19, Pusa Road, Karol Bagh, New Delhi – 110005 | student@forumias.academy|011- 49878625 

national average of 13.7 persons per square kilometer, the demand 
for wood has already surpassed local supply.  

⮚ In such areas, people are vulnerable to illness and malnutrition 
because of the lack of resources to heat homes, cook food, and boil 
water.  

⮚ Women and children in rural poor communities are the ones most 
affected by wood fuel scarcity. They must walk long distances 
searching for firewood and therefore have less time for tending 
crops and school  

Clean water  ❖ The continued loss of cloud forests and the destruction of watersheds 
reduce the quality and availability of water supplied to household use 
and agriculture.   

⮚ In one of the best documented cases, New York City took steps to 
protect the integrity of watersheds in the Catskills to ensure 
continued provision of clean drinking water to 9 million 
people.New York City avoided $6–8 billion in expenses by 
protecting its watersheds 

Social relations 
 

❖ Many cultures attach spiritual and religious values to ecosystems or 
their components such as a tree, hill, river, or grove. Thus, loss or damage 
to these components can harm social relations—for example, by impeding 
religious and social ceremonies that normally bind people.  

❖ Damage to ecosystems, highly valued for their aesthetic, recreational, or 
spiritual values can damage social relations, both by reducing the 
bonding value of shared experience as well as by causing resentment 
toward groups that profit from their damage  

Freedom of 
choice and 
action  

❖ Loss of biodiversity often means a loss of choices.  
⮚ Local fishers depend on mangroves as breeding grounds for local 

fish populations. Loss of mangroves translates to a loss in control 
over the local fish stock and a livelihood they have been pursuing 
for many generations and that they value.  

⮚ Another example is high-diversity agricultural systems. These 
systems normally produce less cash than monoculture cash crops, 
but farmers have some control over their entitlements because of 
spreading risk through diversity. High diversity of genotypes, 
populations, species, functional types, and spatial patches 
decreases the negative effects of pests and pathogens on crops and 
keeps open possibilities for agrarian communities to develop crops 
suited to future environmental challenges and to increase their 
resilience to climate variability and market fluctuations (C11). 

❖ Another dimension of choices relates to the future. 
⮚ The loss of biodiversity in some instances is irreversible, and 

the value individuals place on keeping biodiversity for future 
generations—the option value—can be significant.  
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⮚ The notion of having choices available irrespective of whether any 
of them will be actually picked is an essential constituent of the 
freedom aspect of well-being.  

Basic materials 
for a good life 
and sustainable 
livelihoods 

❖ Biodiversity offers directly the various goods—often plants, animals, 
and fungi—that individuals need in order to earn an income and 
secure sustainable livelihoods. 

❖ Biodiversity also contributes to livelihoods through the support it 
provides for ecosystem services:  

⮚ For example, apples are a major cash crop in the Himalayan region 
in India, accounting for 60–80% of total household income. The 
region is also rich in honeybee diversity, which played a significant 
role in pollinating field crops and wild plants, thereby 
increasing productivity and sustaining ecosystem functions.  

⮚ The pollinator populations were also negatively affected by 
excessive use of pesticides. The result was a reduction in overall 
apple productivity and the extinction of many natural 
pollinator species. 

❖ Nature-based tourism (“ecotourism”)—one of the fastest-growing 
segments of tourism worldwide—is a particularly important economic 
sector in a number of countries and a potential income source for many 
rural communities. 

⮚ The aggregate revenue generated by nature-based tourism in 
Southern Africa was estimated to be $3.6 billion in 2000, roughly 
50% of total tourism revenue.  

⮚ Botswana, Kenya, Namibia, South Africa, Tanzania, Uganda, and 
Zimbabwe each generated over $100 million in revenue annually 
from nature-based tourism in 2000. In Tanzania, tourism 
contributed 30% of the total GDP of the country. 

❖ Biodiversity also contributes to a range of other industries, including 
pharmaceuticals, cosmetics, and horticulture. 

⮚ Many bioprospecting (it is the systematic search for biochemical 
and genetic information in nature in order to develop 
commercially valuable products for pharmaceutical, 
agricultural, cosmetic and other applications) activities and 
revenues are expected to increase over the next decades. 

❖ Losses of biodiversity can impose substantial costs at local and national 
scales.  

⮚ For example, the collapse of the Newfoundland cod fishery in the 
early 1990s cost tens of thousands of jobs, as well as at least $2 
billion in income support and retraining.  

⮚ Recent evidence suggests that the preservation of the integrity of 
local biological communities, both in terms of the identity and the 
number of species, is important for the maintenance of plant and 
animal productivity, soil fertility, and their stability in the face of a 
changing environment.  
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What are the competing goals that can affect biodiversity? 

❖ Trade-offs among competing goals: The value of ecosystem services lost to human society, in the 
long term, may greatly exceed the short-term economic benefits that are gained from transformative 
activities.  

⮚ Example: In Sri Lanka, the clearing of tropical forest for agriculture initially reduced 
the habitat for forest-adapted anopheline mosquito vectors of malaria. But in due course, 
other vector species occupied the changed habitat, contributing to the resurgence of malaria 

❖ To enhance production: Many of the changes in biodiversity and ecosystems have been made to 
enhance the production of specific ecosystem services such as food production.  

⮚ But only few ecosystem services examined in this assessment have been enhanced such as 
crops, livestock, aquaculture, and carbon sequestration.  

⮚ Whereas, most services have been degraded such as, capture fisheries, timber production, 
water supply, waste treatment and detoxification, water purification, natural hazard 
protection, regulation of air quality, regulation of regional and local climate, regulation of 
erosion, and many cultural services (the spiritual, aesthetic, recreational, and other benefits 
of ecosystems).  

❖ Modifications to enhance specific services:  

⮚ For example, while the expansion of agriculture and its increased productivity are a success 
story of enhanced production of one key ecosystem service, this success has come at high 
and growing costs in terms of trade-offs with other ecosystem services, both through the 
direct impact of land cover change and as a result of water withdrawals for irrigation and 
release of nutrients into rivers. 

⮚ An aquaculture farmer, for instance, may gain material welfare from management practices 
that increase soil salinization and thereby reduce rice yields and threaten food security for 
nearby subsistence farmers. 

 
What is the value of biodiversity for human well-being? 

❖ The importance of biodiversity and natural processes in producing ecosystem services that 
people depend on is not captured in financial markets.  

⮚ Unlike goods bought and sold in markets, many ecosystem services do not have markets or 
readily observable prices. However, lack of a price does not mean lack of value.  

⮚ A substantial body of research on nonmarket valuation is now available for some ecosystem 
services, including clean drinking water, recreation, or commercially harvested species.  

⮚ Though clear in theory, getting reasonable estimates of option value is difficult in practice. 
Better quantification of the benefits derived from ecosystems would provide greater 
impetus for biodiversity protection and create a more transparent picture of the equitability 
of the distribution of benefits. 
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Figure: Economic Costs and Benefits of Ecosystem Conversion 
 

❖ Private and social values of conserving biodiversity and natural systems often differ widely.  

⮚ The private use value of biodiversity and ecosystem services by individuals will typically 
ignore the “external” benefits of conservation that accrue to society in general.  

⮚ For example, a farmer may benefit from intensive use of the land but generally does not bear 
all the consequences caused by leaching of excess nutrients and pesticides into ground or 
surface water, or the consequences of loss of habitat for native species.  

⮚ If private decision-makers are not given the incentives to value the larger social benefits of 
conservation, their decisions will often result in inadequate conservation. 

❖ The indirect values of biodiversity conservation can be highly significant in comparison with 
the direct economic values derived from a particular area 

⮚ In existing economic studies of changes to biodiversity in specific locations (such as the 
conversion of mangrove forests, degradation of coral reefs, and clear-felling of forests), the 
costs of ecosystem conversion are often found to be significant and sometimes exceed the 
benefits of the habitat conversion.  

⮚ In a number of these cases conversion was promoted because the value of the lost ecosystem 
services—the indirect value of biodiversity conservation—was not internalized. In other 
instances, subsidies distorted the relative costs and benefits and provided the incentives to 
destroy biodiversity. 

❖ The depletion and degradation of many ecosystem services represents the loss of a capital asset 
that is poorly reflected in conventional indicators of economic growth or growth in 
human well-being  
 

GDP measures the flow of economic benefits from the use of these resources, but the depletion 
of the capital asset is not reflected 
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⮚ A country could cut its forests and deplete its fisheries, and this would show only as a 
positive gain to GDP, despite the loss of the capital asset.  

⮚ Moreover, many ecosystem services are available freely to those who use them (fresh water 
in aquifers, for instance, and the use of the atmosphere as a sink for pollutants) and so again 
their degradation is not reflected in standard economic measures. 

⮚ When changes to these natural capital assets are factored into measures of the inclusive 
wealth of nations, they significantly change the balance sheet for countries with economies 
largely dependent on natural resources. 

 
How are the impacts of biodiversity loss distributed geographically? 

❖ Biodiversity use, change, and loss have improved well-being for many social groups and 
individuals. But people with low resilience to ecosystem changes—mainly the disadvantaged—
have been the biggest losers and witnessed the biggest increase in not only monetary poverty but 
also relative, temporary poverty and the depth of poverty. 

❖ Many communities depend on a range of biological products for their material welfare:  

⮚ the transfer of ownership or use rights to ecosystem services like timber, fishing, and 
mining to privileged groups by governments have also excluded local communities from the 
use of these ecosystem services.  

⮚ Provisions for ensuring the equitable distribution of monetary benefits from the use of 
biological products are an issue of major concern.  

❖ Poor people have historically disproportionately lost access to biological products 
and ecosystem services as demand for those services has grown: 

⮚ Coastal habitats are often converted to other uses, frequently for aquaculture ponds or cage 
culturing of highly valued species such as shrimp and salmon. 

⮚ The development of shrimp aquaculture has displaced local fishers who are not able to enter 
the capital- and technology-intensive shrimp fisheries (for export). 

⮚ Food security and overall well-being is much better in situations where local 
communities—with particular focus on the poor and the disadvantaged—were involved 
and made partners in the access, use, and management of biodiversity. 

Case study of Vietnam: 
Changes in the equity structure of societies can have impacts on ecosystem services.  

⮚ The economic liberalization in Vietnam resulted in the development of a class of 
entrepreneurs with markedly greater access to capital.  

⮚ The poorer fishers were unable to enter the capital and technology-intensive 
shrimp fishery that developed.  

⮚ Furthermore, the ecological changes precipitated by the expansion of 
shrimp aquaculture reduced the capacity of the ecosystem to support the traditional fish 
stocks, further exacerbating the inequity. 

 

❖ The increase in international trade of biological products has improved the well-being for many 
social groups and individuals, especially in countries with well-developed markets and trade 
rules and among people in developing countries who have access to the biological products. 
However, many groups have not benefited from such trade.  
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⮚ Examples include the many indigenous groups and local communities who have relied on 
these products and the ecosystem services they support for many of the constituents of well-
being.  

⮚ Weak and inefficient institutional structures that oversee the equitable distribution of 
benefits are key reasons for the inequitable distribution of benefits at the national and local 
levels. In addition, structural adjustment programs played a key role in pushing 
the poor further into destitution and forcing many to have no choice but to further stress 
ecosystem services. 

❖ Conflicts between competing social groups or individuals over access to and use of biological 
products and ecosystem services have contributed to declines in well-being for some groups and 
improvements for others.   

⮚ For example, if mountain communities convert forests into agricultural lands, they may 
reduce downstream water quality.  

⮚ Some groups improve and other groups decline describes some conflicts that emerged in 
Chile over the mining industry and local communities. 

❖ One of the main reasons some countries, social groups, or individuals—especially the 
disadvantaged—are more severely affected by biodiversity and ecosystem changes is limited 
access to substitutes or alternatives.  

⮚ When the quality of water deteriorates, the rich have the resources to buy personal water 
filters or imported bottled water that the poor can ill afford.  

⮚ Similarly, urban populations in developing countries have easier access to clean energy 
sources because of easy access to the electrical grid, while rural communities have fewer 
choices.  

⮚ Poor farmers often do not have the option of substituting modern methods for services 
provided by biodiversity because they cannot afford the alternatives. And, substitution of 
some services may not be sustainable, and may have negative environmental and 
human health effects.  

⮚ For example, the reliance on toxic and persistent pesticides to control certain pests can have 
negative effects on the provision of services by the cultivated system and 
other ecosystems connected to the cultivated system. 

⮚ Many industrial countries maintain seed banks in response to the rapid rate of loss of 
crop genetic diversity and to make existing genetic diversity more readily available to plant 
breeders. Seed banks could pose a problem when electricity supplies are unreliable, fuel is 
costly, and there is a lack of human capacity. 

 
 

8. CURRENT STATUS 

What are the current trends in biodiversity? 

❖ Across the range of biodiversity measures, current rates of change and loss exceed those of the 
historical past by several orders of magnitude and show no indication of slowing.  

⮚ At large scales, across biogeographic realms and ecosystems (biomes), declines in 
biodiversity are recorded in all parts of the habitable world.  

⮚ Among well-studied groups of species, extinction rates of organisms are high and 
increasing (medium certainty), and at local levels both populations and habitats are most 
commonly found to be in decline. 
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❖ Virtually all of Earth’s ecosystems have now been dramatically transformed through human actions 
(according to Millennium Ecosystem Assessment) 

⮚ More land was converted to cropland in the 30 years after 1950 than in the 150 years between 
1700 and 1850.  

⮚ Between 1960 and 2000, reservoir storage capacity quadrupled and, as a result, the amount 
of water stored behind large dams is estimated to be three to six times the amount held by 
rivers.  

⮚ Some 35% of mangroves have been lost in the last two decades in countries where adequate 
data are available (encompassing about half of the total mangrove area. 

⮚ Roughly 20% of the world’s coral reefs have been destroyed and an additional 20% have 
been degraded. 

⮚ The biomes with the highest rates of conversion in the last half of the 20th century were 
temperate, tropical, and flooded grasslands and tropical dry forests (more than 14% lost 
between 1950 and 1990) 

⮚ Areas of particularly rapid change in terrestrial ecosystems over the past two decades 
include  

● the Amazon basin and Southeast Asia (deforestation and expansion of croplands); 
● Asia (land degradation in drylands); and 
● Bangladesh, Indus Valley, parts of Middle East and Central Asia, and the Great 

Lakes region of Eastern Africa. 
 

❖ Habitat conversion to agricultural use has affected all biogeographical realms.  

⮚ In all realms (except Oceania and Antarctica), at least a quarter of the area had been 
converted to other land uses by 1950. In the 40 years from 1950 to 1990, habitat conversion 
has continued in nearly all realms. 

⮚ The Indo-Malayan realm almost half of the natural habitat cover had been converted.  
⮚ The temperate northern realms of the Nearctic and Palearctic are currently extensively 

cultivated and urbanized; however, the amount of land under cultivation and pasture seems 
to have stabilized in the Nearctic, with only small increases in the Palearctic in the last 40 
years.  

⮚ Within the tropics, rates of land conversion to agricultural use range from very high in the 
Indo-Malayan realm to moderate in the Neotropics and the Afrotropic, where large 
increases in cropland area have taken place since the 1950s. Australasia has relatively low 
levels of cultivation and urbanization, but these have also increased in the last 40 years at a 
similar rate to those of the Neotropics. 
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Figure: Native habitat losses 
 

❖ The majority of biomes have been greatly modified. Between 20% and 50% of 9 out of 14 global 
biomes have been transformed to croplands.  

⮚ Tropical dry forests were the most affected by cultivation between 1950 and 1990, although 
temperate grasslands, temperate broadleaf forests, and Mediterranean forests each 
experienced 55% or more conversion prior to 1950.  

⮚ Biomes least affected by cultivation include boreal forests and tundra. While cultivated 
lands provide many provisioning services (such as grains, fruits, and 
meat), habitat conversion to agriculture typically leads to reductions in local 
native biodiversity. 
 

❖ Rates of human conversion among biomes have remained similar over at least the last century.  

⮚ For example, boreal forests had lost very little native habitat cover up to 1950 and have lost 
only a small additional percentage since then. In contrast, the temperate grasslands biome 
had lost nearly 70% of its native cover by 1950 and lost an additional 15.4% since then.  

⮚ Two biomes appear to be exceptions to this pattern: Mediterranean forests and temperate 
broadleaf forests. Both had lost the majority of their native habitats by 1950 but since then 
have lost less than 2.5% additional habitat. These biomes contain many of the world’s most 
established cities and most extensive surrounding agricultural development (Europe, the 
United States, the Mediterranean basin, and China). It is possible that in these biomes the 
most suitable land for agriculture had already been converted by 1950. 
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Figure: Extinction rates 
 

❖ Over the past few hundred years, humans have increased the species extinction rate by as much 
as three orders of magnitude (medium certainty).  

⮚ The status of many described species is poorly known, it is difficult to document the final 
disappearance of very rare species, and there are extinction lags between the impact of a 
threatening process and the resulting extinction.  

⮚ However, the most definite information, based on recorded extinctions of known species 
over the past 100 years, indicates extinction rates are around 100 times greater than rates 
characteristic of species in the fossil record. 
 

❖ Between 12% and 52% of species within well-studied higher taxa are threatened with extinction, 
according to the IUCN Red List.  

⮚ Less than 10% of named species have been assessed in terms of their conservation status. Of 
those that have, birds have the lowest percentage of threatened species, at 12%.  

⮚ The patterns of threat are broadly similar for mammals and conifers, which have 23% and 
25% of species threatened, respectively.  

⮚ The situation with amphibians looks similar, with 32% threatened, but information is more 
limited, so this may be an underestimate. Cycads have a much higher proportion of 
threatened species, with 52% globally threatened. 

⮚ Threatened species show continuing declines in conservation status, and species threat rates 
tend to be highest in the realms with highest species richness. 
 

❖ Threatened vertebrates are most numerous in the biomes with intermediate levels 
of habitat conversion.  

⮚ Low-diversity biomes (such as boreal forest and tundra) have low species richness and low 
threat rates and have experienced little conversion.  
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⮚ Very highly converted habitats in the temperate zone had lower richness than tropical 
biomes, and many species vulnerable to conversion may have gone extinct already. It is in 
the high-diversity, moderately converted tropical biomes that the greatest number of 
threatened vertebrates are found. 
 

❖ Among a range of higher taxa, the majority of species are currently in decline.  
⮚ Studies of amphibians globally, African mammals, birds in agricultural lands, British 

butterflies, Caribbean corals, water birds, and fishery species show the majority of species 
to be declining in range or number.  

⮚ An aggregate indicator of trends in species populations—the Living Planet Index—uses 
published data on trends in natural populations of a variety of wild species to identify 
overall trends in species abundance. 
 

❖ Genetic diversity has declined globally, particularly among domesticated species. 
⮚ In cultivated systems, since 1960 there has been a fundamental shift in the pattern of intra-

species diversity in farmers’ fields and farming systems as a result of the Green Revolution. 

⮚ Intensification of agricultural systems coupled with specialization by plant breeders and the 
harmonizing effects of globalization have led to a substantial reduction in the genetic 
diversity of domesticated plants and animals in agricultural systems.  

⮚ The on-farm losses of genetic diversity of crops have been partially offset by the 
maintenance of genetic diversity in gene banks. A third of the 6,500 breeds of domesticated 
animals are threatened with extinction due to their very small population sizes.  

⮚ In addition to cultivated systems, the extinction of species and loss of 
unique populations that has taken place has resulted in the loss of unique genetic diversity 
contained in those species and populations 

 

❖ Globally, the net rate of conversion of some ecosystems has begun to slow, and in some regions 
ecosystems are returning to more natural states largely due to reductions in the rate of expansion 
of cultivated land, though in some instances such trends reflect the fact that 
little habitat remains for further conversion.  

⮚ The opportunities for further expansion of cultivation are diminishing in many regions of 
the world as the finite proportion of land suitable for intensive agriculture continues to 
decline. 

⮚ Increased agricultural productivity is also lowering pressures for agricultural expansion. 
Since 1950, cropland areas in North America, Europe, and China have stabilized, and even 
decreased in Europe and China. Cropland areas in the former Soviet Union have decreased 
since 1960. Within temperate and boreal zones, forest cover increased by approximately 3 
million hectares per year in the 1990s, although about half of this increase consisted of forest 
plantation. 

 

❖ Rates of change in one biodiversity measure may underestimate or overestimate rates of change 
in another.  

⮚ The scaling of biodiversity between measures is not simple, and this is especially significant 
in the relationship between habitat area and species richness.  
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⮚ Loss of habitat initially leads to less species loss than might be expected, but depending on 
how much habitat remains, rates of loss of habitat can underestimate rates of loss of species. 

 

❖ Biotic homogenization 

⮚ It is the process whereby species assemblages become increasingly dominated by a small 
number of widespread species, represents further losses in biodiversity that are often 
missed when only considering changes in absolute numbers of species.  

⮚ The many species that are declining as a result of human activities tend to be replaced by a 
much smaller number of expanding species that thrive in human-altered environments. The 
outcome is a more homogenized biosphere with lower species diversity at a global scale.  

⮚ One effect is that in some regions where diversity has been low because of isolation, the 
species diversity may actually increase—a result of invasions of non-native forms (this is 
true in continental areas such as the Netherlands as well as on oceanic islands). 

 
The patterns of threat and extinction are not evenly distrib-uted among species but tend to be 
concentrated in particular ecological or taxonomic groups. Ecological traits shared by species facing high 
extinction risk include high trophic level, low population density, long lifespan, low reproductive rate, and 
small geographical range size (C4.4.2). The degree of extinction risk also tends to be similar among related 
species, leading to the likelihood that entire evolutionary radiations can and have been lost. The majority of 
recorded species extinctions since 1500 have occurred on islands. However, predictions of increasing 
numbers of future extinctions suggest a significant shift from island to continental areas (C4.4.2). 
 
Causes of species extinction 
Why Does Extinction Matters? 

● Role in ecosystem: Biodiversity - the variety of species and their habitats - plays an important role 
in ecosystem function and in the many services ecosystems provide. These include nutrient and 
water cycling, soil formation and retention, resistance against invasive species, plant pollination, 
climate regulation, and pest and pollution control. 

● Economic values in ecosystem: The monetary value of goods and services provided by ecosystems 
is estimated to amount to some 33 trillion dollars per year – nearly twice the global production 
resulting from human activities. 

● Medicinal plants: An estimated 50,000-70,000 plant species are used in traditional and modern 
medicine worldwide. 

● Food security: About 100 million metric tons of aquatic organisms, including fish, mollusks and 
crustaceans are taken from the wild every year and represent a vital contribution to world food 
security. Meat from wild animals forms a critical contribution to food sources and livelihoods in 
many countries with high levels of poverty and food insecurity. 

Reasons for 
Species 
Extinction 

 

Natural Reasons ● Mass extinctions. Ex. Ordovician, Cretaceous (Dinosaurs), etc. 
● Rivalry among species. Ex Competitive Exclusion 
● Natural disasters like catastrophic floods, earthquakes, landslides, forest 

fires, etc. 
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Case study on Kaziranga National Park: Assam flood 2017: 70% of the park 
inundated; 17 rhinoceros, 170 hog deer dead 

● Lack of pollination 
● Outbreak of diseases. Ex. Christmas island rat got extinct. 

Anthropogenic 
Reasons 

● Deforestation, population growth and habitat destruction (Swamp 
deer – critically endangered) 

● Unregulated hunting and poaching: The number of rhinos poached in 
South Africa alone has increased by 9,000% since 2007 - from 13 to a 
record 1,200 in 2014 (WWF). 

● Over-killing: It has pushed Baleen whale shark to critically endangered 
status. 

● Man-induced climate change: Bramble Cay Melomy (Great Barrier 
Reef) became the first mammal to go extinct due to sea level rise. 

● Introduction of invasive alien species: Introduction of Burmese Python 
in Everglade (Florida) and African catfish in Krishna River. 

● Chemical, nuclear and biological warfare. 
Initiatives: 
 

 
1) Convention on International Trade in Endangered Species of Fauna and Flora 

(CITES)   
2) UNESCO’s Man and Biosphere Programme 
3) IUCN Red List 
4) Convention on the conservation of migratory species (CMS) 
5) The wildlife Trade Monitoring Network (TRAFFIC) 
6) International Whaling Commission (IWC) 
7) Coalition against wildlife trafficking (CAWT) 
8) Global Tiger Forum (GTF) 
9) Convention on Biological Diversity (CBD) 
10) International Tropical Timber Organization (ITTO) 
11) United Nations Forum on Forests (UNFF) 
12) UNEP 

Strategies for 
Wildlife 
Conservation 

1) Funding: National governments should appropriate optimal funds. Ex. USA 
= $200 million annually. 

2) Protected area network: Buffer zones (10 km) around Biosphere Reserves, 
national parks, wildlife sanctuaries should be declared as eco-fragile zones. 
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● Case study on Vulture: 
o Population of White Backed, Long Billed and Slender Billed 

vultures have declined by more than 90% due to diclofenac in 
India. 

o Upgraded from Schedule 4 to Schedule 1 of Wildlife (Protection) 
Act, 1972. 

o BNHS and Haryana Government:  Vulture Captive Care Facility 
3) Conservation efforts: Projects like Project Tiger (1973), Project Hangul, 

Integrated development of Wildlife Habitats are in the right direction. 
 
● Case study of Kruger Park for protecting Rhinoceros: 

○ Injecting poison in the horn of rhinoceros 
○ Cutting off the horns by authorities 
○ Placing spider cameras in the horns 

4) Community participation: Involvement of local people and tribals in 
protecting critical habitats. 
 
● Case study of Olive Ridley Turtle (IUCN = vulnerable) 

In Astranga (Odisha), a group of 13 teenagers: 
○ Created awareness among fishing communities to use hooks to 

fish instead of nets and trawlers to protect turtles. 
○ Initiated a programme to control the population of stray dogs in 

the area as they ate the eggs of turtles. 
○ Prevented the construction of a port. 

 
5) Role of media: Efforts of BBC Earth, Animal Planet, Discovery Channel, 

David Attenborough, etc. should be promoted to full extent. 
6) Awareness campaign: Involvement of film actors Ex. Leonardo Di Caprio for 

Climate Change, Amitabh Bachchan for Gujarat Tourism, special chapters in 
NCERT, making people aware that teeth of elephants and horns of rhinoceros 
have no medicinal value, prohibiting use of diclofenac and ketoprofen, etc. Ex. 
Gaj Yatra for protection of elephants. 
 

All national governments especially Vietnam, Thailand, China should ban trade in 
ivory, horns of rhinoceros, tiger skin, etc. 

 
WILDLIFE DISEASES 
Wildlife means feral animals, captive wild animals and wild animals. Feral animal is an animal of a 
domesticated species that now lives without direct human supervision or control. Wild animal is an 
animal that has a phenotype unaffected by human selection and lives independent of direct human 
supervision or control. 
 
What causes disease in plants and wildlife? 

● Most plant diseases are caused by fungi, bacteria, and viruses. Although the term disease is 
usually used only for the destruction of live plants, the action of dry rot and the rotting of 
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harvested crops in storage or transport is similar to the roots of growing plants; both are caused 
by bacteria and fungi. 

● Wild animals can play a major role in disease transmission and so they are important when 
addressing certain diseases in domestic animals or humans. 

● Climate change is expected to lead to substantial changes in wildlife disease patterns and 
frequency. 

● Conflicts between biodiversity conservation, public health and domestic animal health may 
further intensify as contact between humans, domestic animals and wild animals increases. 

● Initiatives that seek to reduce fragmentation of habitats or to improve access to the 
countryside may lead to new infection routes emerging for plant and animal diseases, both into 
and out of the natural environment. 

● Pests and diseases and their vectors may be native or non-native. There are particular links to 
aspects of non-native species policy and response. 

 
Harmful Diseases Through Animals: 

Rabies It is a viral disease that affects the central nervous system of mammals, including 
humans. 

Ebola 
 

a) Ebola hemorrhagic fever is a severe, often-fatal disease in humans and nonhuman 
primates (some monkeys, gorillas, and chimpanzees). 

b) Ebola is considered to be a zoonosis. 
c) The main natural reservoir is thought to be some species of bats native to tropical 

forests. 
d) Large die-offs of endangered species of non-human primates have been linked to 

infection with Ebola and infected animals can then serve as a source of infection of 
Ebola in humans. 

e) Human outbreaks of Ebola virus are most likely linked to hunting and handling of 
infected wildlife. 

Foot and 
Mouth 
Disease 
 

a) Wild boar can serve as a reservoir for a number of diseases, including foot and 
mouth disease, pseudorabies, classical swine fever, African swine fever and 
brucellosis. 

b) These diseases can have a critical impact on the domestic swine sector and result in 
heavy production losses due to high mortality and slaughter for disease control 
purposes. 

c) Outbreaks in domestic pigs usually lead to the establishing of trade bans between 
partners 

Case study CANINE DISTEMPER VIRUS ATTACK IN GIR WILDLIFE SANCTUARY 

Asiatic Lion, one of the most majestic animals of wild, is today restricted to just Gir National Park 
in Gujarat (India). Once an undisputed king of the wilderness, today, the species suffer the danger 
of extinction. In the month of September, there have been 23 cases of deaths of Asiatic Lions. 
The major cause for the death is attributed to the Canine Distemper disease and Babesiosis 
Infection. Out of 23 deaths, 4 deaths have been caused by Canine Distemper Disease and 17 by 
Babesiosis Infection. 
Canine distemper is a contagious and serious disease caused by a virus that attacks the 
respiratory, gastrointestinal and nervous systems of puppies and dogs.  
The virus can also be found in wildlife such as foxes, wolves, coyotes, raccoons, skunks, mink and 
ferrets and has been reported in lions, tigers, leopards and other wild cats as well as seals. 
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Consequences of Wildlife Diseases 
● Extinction of Species: Wildlife diseases has the potential to wipe out the entire species. 

Example: Christmas Island Rat got extinct. 
● Threat to Endemic Species: The outbreak of diseases can cause heavy losses of endemic species 

thus pushing them towards the verge of extinction 
● Threat to Agricultural Crops: Outbreak of diseases in the wildlife can spread to agricultural 

crops. Destruction of agricultural crops can cause famines like in Ireland. Infection in potatoes 
caused severe famine in Ireland.  

● Threat to Humans: Recent outbreak of Ebola virus in Liberia, Guinea, etc. has taken numerous 
lives. 

● Threat to Tourism: Species extinction and outbreak of diseases can cause immense harm to the 
tourism industry which are dependent on the biological diversity. 

 
Wildlife Disease Management: 

 
 
The basic forms of management strategies exist for wildlife disease, which are as follows: 

● Prevention of introduction of disease  
● Control of existing disease 
● Eradication 
● Management of diseases of wild animals usually requires a change in human activities. 
● Most important method is by restricting translocation of wild animals to prevent movement of 

disease. 
 
 

9. FACTOR AFFECTING BIODIVERSITY 

What is a "driver" and how does it affect biodiversity? 

❖ Biodiversity change is caused by a range of drivers. A driver is any natural or human-induced 
factor that directly or indirectly causes a change in an ecosystem.  

⮚ A direct driver unequivocally influences ecosystem processes. Important direct drivers 
affecting biodiversity are habitat change, climate change, invasive species, overexploitation, 
and pollution  

⮚ An indirect driver operates more diffusely, by altering one or more direct drivers.  

❖ No single measure or indicator represents the totality of the various drivers.  
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⮚ Some direct drivers of change have relatively straightforward indicators, such as fertilizer 
usage, water consumption, irrigation, and harvests.  

⮚ Indicators for other drivers, including invasion by non-native species, climate change, land 
cover conversion, and landscape fragmentation, are not as well developed, and data to 
measure them are not as readily available. 

❖ Changes in biodiversity and in ecosystems are almost always caused by multiple, 
interacting drivers.  

⮚ Changes are driven by combinations of drivers that work over time (such as population and 
income growth interacting with technological advances that lead to climate change) or level 
of organization (such as local zoning laws versus international environmental treaties) and 
that happen intermittently (such as droughts, wars, and economic crises). 

 

Figure: Feedbacks and Interactions 

 
 

Figure : Overexploitation and interactions between drivers 
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What are indirect drivers of biodiversity change? 

❖ Biodiversity change is most clearly a consequence of the direct drivers. However, these reflect 
changes in indirect drivers—the root causes of changes in ecosystems. These can be classified into 
the following broad categories: change in economic activity, demographic change, sociopolitical 
factors, cultural and religious factors, and scientific and technological change. 

❖ Global economic activity increased nearly sevenfold between 1950 and 2000. The many processes 
of globalization have amplified some driving forces of changes in ecosystem services and attenuated 
other forces by removing regional barriers, weakening national connections, and increasing the 
interdependence among people and between nations. 

❖ Global population doubled in the past 40 years, reaching 7.7 billion in next few years. It is projected 
to grow to 8.1–9.6 billion by 2050, depending on the scenario. Urbanization influences consumption, 
generally increasing the demand for food and energy and thereby increasing pressures 
on ecosystems globally. 

❖ Culture conditions individuals’ perceptions of the world, and by influencing what they consider 
important, it has implications for conservation and consumer preferences and suggests courses of 
action that are appropriate and inappropriate. The development and diffusion of scientific 
knowledge and technologies can on the one hand allow for increased efficiency in resource use and 
on the other hand can provide the means to increase exploitation of resources. 

 
Which direct drivers are critical in different ecosystems? 

❖ Direct drivers vary in their importance within and among systems and in the extent to which 
they are increasing their impact.  

⮚ Historically, habitat and land use change have had the biggest impact 
on biodiversity across biomes.  

⮚ Climate change is projected to increasingly affect all aspects of biodiversity, from individual 
organisms, through populations and species, to ecosystem composition and function.  

⮚ Pollution, especially the deposition of nitrogen and phosphorus, but also including the 
impact of other contaminants, is also expected to have an increasing impact, leading to 
declining biodiversity across biomes.  

⮚ Overexploitation and invasive species have been important as well and continue to be major 
drivers of changes in biodiversity. 

❖ For terrestrial ecosystems, the most important direct driver of change in the past 50 years has 
been land cover change.  

⮚ Only biomes relatively unsuited to crop plants, such as deserts, boreal forests, and tundra, 
are relatively intact. Deforestation and forest degradation are currently more extensive in 
the tropics than in the rest of the world, although data on boreal forests are especially 
limited. 

⮚  Approximately 10–20% of drylands are considered degraded, with the majority of these 
areas in Asia. 

❖ Cultivated systems (at least 30% of the landscape is in croplands, shifting cultivation, confined 
livestock production, or freshwater aquaculture in any particular year) cover 24% of Earth’s 
surface. 

⮚ In 1990, around 40% of the cropland is located in Asia; Europe accounts for 16%, and Africa, 
North America, and South America each account for 13%. 
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❖ For marine ecosystems, the most important direct driver of change in the past 50 years, in the 
aggregate, has been fishing.  

⮚ Fishing is the major direct anthropogenic force affecting the structure, function, 
and biodiversity of the oceans.  

⮚  Fishing pressure is so strong in some marine systems that over much of the world the 
biomass of fish targeted in fisheries (including that of both the target species and those 
caught incidentally) has been reduced by 90% relative to levels prior to the onset of industrial 
fishing.  

⮚ Recent studies have demonstrated that global fisheries landings peaked in the late 1980s 
and are now declining despite increasing effort and fishing power, with little evidence of 
this trend reversing under current practices  

⮚ Destructive fishing is also a factor in shallower waters; bottom trawling homogenizes 
three-dimensional benthic habitats and dramatically reduces biodiversity. 

 
Fish landings are defined as the catches of marine fish landed in foreign or domestics ports. Marine 
capture fisheries landings are subject to changes in market demand and prices as well as the need to 
rebuild stocks to maximum sustainable yield levels in order to achieve long-term sustainable use of 
marine resources. This indicator concerns national landings in domestic ports and in foreign ports. It is 
measured in tonnes and USD. 
 
Destructive fishing practices  

1. Bottom trawling: Industrial trawlers once avoided coral reefs and other rocky regions of the 
ocean floor because their nets would snag and tear. But the introduction of rockhopper trawls in 
the 1980s changed this. The largest, with heavy rollers over 75cm in diameter, are very powerful, 
capable of moving boulders weighing 25 tonnes. Now, most of the ocean floor can be trawled 
down to a depth of 2,000m. In heavily fished areas around coral seamounts off southern 
Australia for example, 90% of the surfaces where coral used to grow are now bare rock. Like 
removing forest, removing this cover decreases the area available for marine species to live and 
thrive in. 

2. Cyanide fishing: In this technique, fishers squirt sodium cyanide into the water to stun fish 
without killing them, making them easy to catch. Cyanide fishing on coral reefs began in the 
1960s to supply the international aquarium trade. But since the early 1980s, supplying live reef 
fish for the restaurants of Hong Kong, Singapore, and, increasingly, mainland China is a much 
more profitable business. Some 20,000 tonnes of live fish are eaten annually in the restaurants 
of Hong Kong - and for every live fish caught using cyanide, a square metre of their coral reef 
home is killed. 

3. Dynamite fishing: In this technique, dynamite or other explosives are set off under water. The 
dead fish floating to the surface are then simply scooped up. The explosives completely destroy 
the underwater environment, leaving it as rubble. Dynamite fishing has contributed to massive 
destruction of, for example, Southeast Asian coral reefs over the past 20 years. 

4. Ghost fishing: Ghost fishing occurs when fishing gear is lost or abandoned at sea. The gear can 
continue to catch fish, dolphins, whales, turtles, and other creatures as it drifts through the water 
and after it becomes snagged on the seabed. When driftnets were used on the High Seas, an 
estimated 1,000km of ghost nets were released each year into the North Pacific Ocean alone.  
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❖ For freshwater ecosystems, depending on the region, the most important direct drivers of 
change in the past 50 years include physical changes, modification of water regimes, invasive 
species, and pollution.  

⮚ The loss of wetlands worldwide has been speculated to be 50% of those that existed in 1900. 

⮚ Massive changes have been made in water regimes. In Asia, 78% of the total reservoir volume 
was constructed in the last decade, and in South America almost 60% of all reservoirs were 
built since the 1980s.  

⮚ Water withdrawals from rivers and lakes for irrigation or urban or industrial use increased 
six-fold since 1900.  

⮚ Globally, humans now use roughly 10% of the available renewable freshwater supply, 
although in some regions, such as the Middle East and North Africa, humans use 120% of 
renewable supplies—the excess is obtained through mining groundwater.  

⮚ The introduction of non-native invasive species is now a major cause of species extinction 
in freshwater systems. It is well established that the increased discharge of nutrients causes 
intensive eutrophication and potentially high levels of nitrate in drinking water and that 
pollution from point sources such as mining has had devastating impacts on the biota of 
inland waters. 

 
How are specific direct drivers affecting biodiversity? 
1. Habitat change 

❖ habitat suffer from fragmentation. 

⮚ Fragmentation is caused by natural disturbance (such as fires or wind) or by land use change 
and habitat loss, such as the clearing of natural vegetation for agriculture or road 
construction, which divides previously continuous habitats.  

⮚ Larger remnants, and remnants that are close to other remnants, are less affected by 
fragmentation. Small fragments of habitat can only support small populations, which tend 
to be more vulnerable to extinction.  

⮚ Moreover, habitat along the edge of a fragment has a different climate and favors 
different species to the interior. Small fragments are therefore unfavorable for those species 
that require interior habitat, and they may lead to the extinction of those species.  

⮚ Species that are specialized to particular habitats and those whose dispersal abilities are weak 
suffer from fragmentation more than generalist species with good dispersal ability  

2. Invasive alien species 

❖ Invasive alien species have been a major cause of extinction, especially on islands and 
in freshwater habitats, and they continue to be a problem in many areas.  

⮚ In freshwater habitats, the introduction of alien species is the second leading cause of 
species extinction, and on islands it is the main cause of extinction over the past 20 years, 
along with habitat destruction.  

⮚ The rate of introductions continues to be extremely high; for example, in New Zealand 
plant introductions alone have occurred at a rate of 11 species per year since European 
settlement in 1840  
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INVASIVE ALIEN SPECIES 
Definitions: 
The understanding and management of invasive alien species (IAS) is an immature, emerging science and 
its terminology continues to evolve and change. There is currently no convenient glossary of terms that 
provides a comprehensive set of definitions based on fully understood processes.  
Terms such as alien, invasive, weed, feral, exotic and more are sometimes used interchangeably, or to 
describe the same thing. 

● Alien species – a species that has been intentionally or unintentionally introduced to a location, 
area, or region where it does not occur naturally. 

● Invasive species – a species that has established and spread or has the potential to do so outside of 
its natural distribution range, and which then threatens ecosystems, habitats and/or other species, 
potentially causing economic and/or environmental damage, or harm to human health. 

● Invasive alien species (IAS) – An alien species that has established and spread, and which causes, 
or has the potential to cause, harm to the environment, economies, or human health.  

● There are various versions of the IAS definition. 
○ For example, the Convention on Biological Diversity (CBD) defines “an IAS as an alien 

species whose establishment and spread threatens ecosystems, habitats or species with 
economic or environmental harm”. 

○ According to the IUCN an IAS is an alien species which becomes established in natural 
or semi-natural ecosystems or habitats, is an agent of change, and threatens native 
biological diversity.   
 

 
 
Characteristics Invasive Alien Species (IAS) 

1. They are the second biggest threat to biodiversity (after habitat destruction). 
2. They cause enormous and often irreversible harm to biodiversity around the world by 

displacing native and useful species and changing ecosystems.  
3. They are responsible for the extinction or decline of many species and continue to pose a huge 

threat to many more.  
4. They cost economies billions of dollars every year, in lost production, control and mitigation 

efforts, loss of ecosystem services and many other ways.  
5. An alien species is considered invasive only if it establishes and spreads in its new location, and 

has adverse impacts on the environment, the economy or human health.  
6. IAS are not restricted to plants and mammals, but come from almost every major taxon of 

organisms. 
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Many alien populations undergo a lag phase after initial establishment, and may remain unobtrusive/non-
invasive for a long time before suddenly changing, becoming invasive and spreading rapidly. 
 
The Process of Invasion. 
 
The main phases in the invasion process are: 
 

Phases  Characteristics  
Introduction of 
the species 

● Species coming from another place must survive during and after the 
journey. 

● Many species fail to survive unless they are cared for (e.g. aquarium fish). 
● However, almost all invasive plants spread as seeds which do not require 

special care while being transported. 
Establishment 
and reproduction 
of the introduced 
species 

● The survivors must persist and reproduce successfully (i.e. there usually 
needs to be more than one individual) until they establish a self-
sustaining population. 

● In certain cases, established populations will multiply rapidly and spread 
across the landscape. 

The lag phases. 
 

● Some species show no lag phase, and will begin to spread rapidly and 
uncontrollably as soon as they establish. 

● On the other hand, many IAS have a lag phase, during which they occur 
at low densities and their impacts are not noticeable. 

● The duration of this lag phase will vary depending on the species, and 
circumstances, and may be only a few months, or as long as centuries. 

● Once the population starts increasing (explosion phase), the impacts will 
rapidly become apparent. 

● Following the explosion phase, the growth levels out of the population 
reaches the carrying capacity of the environment. 

● The variable duration of the lag phase means that one cannot assume that 
an apparently benign alien species is safe to ignore, as it may change. It is 
therefore preferable not to allow an alien species to become established, 
even if there is no immediate indication that it is invasive. 

Spread ● This is the explosion phase and may only happen after a considerable lag 
phase 

 
Examples of Invasive Alien Species in India: 
A. Flora  

Needle Bush Nativity: Tropical South America 
Distribution in India: Throughout 
Features: A shrub or small tree. Occasional in thorny scrub and dry degraded 
forests and often creates close thickets. 

Black Wattle Nativity: South East Australia 
Distribution in India: Western Ghats 
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Features: Introduced for afforestation in Western Ghats. Regenerates rapidly 
after fire and forms dense thickets. It is distributed in forests and grazing lands 
in high altitude areas. 

Goat Weed Nativity: Tropical America 
Distribution in India: Throughout 
Features: Aggressive colonizer. Troublesome weed in gardens, cultivated 
fields and forests. 

Alternanthera 
Paronychioides 

Nativity: Tropical America 
Distribution in India: Throughout 
Features: Occasional weed along edges of tanks, ditches and in marshy lands. 

Prickly Poppy Nativity: Tropical Central & South America 
Distribution in India: Throughout 
Features: Aggressive colonizer. Common winter season weed in cultivated 
fields, scrub lands and fringes of forest. 

Blumea Eriantha Nativity: Tropical America 
Distribution in India: Throughout 
Features: Aggressive colonizer. Abundant along railway track , road sides and 
degraded forests land 

Calotropis/ Madar, 
Swallo 

Nativity: Tropical Africa 
Distribution in India: Throughout 
Features: Aggressive colonizer. Common in cultivated fields, scrub lands and 
waste lands. 

Wort 
Palmyra, Toddy 
Palm 

Nativity: Tropical Africa 
Distribution in India: Throughout 
Features: Aggressive colonizer. Cultivated and self-sown, occasionally found 
to be gregarious nearby cultivated fields, scrub lands and waste lands. 

Datura, Mad Plant, 
Thorn Apple 

Nativity: Tropical America 
Distribution in India: Throughout 
Features: Aggressive colonizer. Occasional weed on disturbed ground. 

Water Hyacinth Nativity: Tropical America 
Distribution in India: Throughout 
Features: Aggressive colonizer. Abundant in still or slow floating waters. 
Nuisance for a aquatic ecosystem. 

Impatiens, Balsam Nativity: Tropical America 
Distribution in India: Throughout 
Features: Aggressive colonizer. Common along railway tracks; also runs wild 
in gardens. 

Ipomoea/ the pink 
morning glory 

Nativity: Tropical America 
Distribution in India: Throughout 
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Features: Aggressive colonizer. Common weed of marshy lands and along the 
edges of tanks and ditches. 

Lantana camara/ 
Lantana, Wild Sage 

Nativity: Tropical America 
Distribution in India: Throughout 
Features: Aggressive colonizer. Common weed of forests, plantations, 
habitation, waste lands and scrubs lands. 

Black Mimosa Nativity: Tropical North America 
Distribution in India: Himalaya, Western Ghats 
Features: Aggressive colonizer. It invades water courses and seasonally 
flooded wetlands. 

Touch-Me-Not, 
Sleeping Grass 

Nativity: Brazil 
Distribution in India: Throughout 
Features: Aggressive colonizer. Common weed of cultivated fields, scrubs 
lands and degraded forests. 

4’ O Clock plant Nativity: Peru 
Distribution in India: Throughout 
Features: Aggressive colonizer. Runs wild in gardens and near habitation. 

Parthenium/ 
Congress grass, 
Parthenium 

Nativity: Tropical North America 
Distribution in India: Throughout 
Features: Aggressive colonizer. Common weed of cultivated fields, forests, 
overgrazed pastures, waste lands and gardens. 

Prosopis 
juliflora/Mesquite 

Nativity: Mexico 
Distribution in India: Throughout 
Features: Aggressive colonizer. Common weed of waste lands, scrub lands and 
degraded forests. 

Townsend grass Nativity: Tropical West Asia 
Distribution in India: Throughout 
Features: Very common along streams and banks of rivers 

 
B. Fauna 

African apple snail : It is most invasive among all alien fauna in India. It is mollusc and was first 
reported in Andaman and Nicobar Islands. Now it is found all across country 
and is threatening habitats of several native species. 

Papaya Mealy Bug It is native to Mexico and Central America. It is believed to have destroyed huge 
crops of papaya in Assam, West Bengal and Tamil Nadu. 

Cotton Mealybug It is native of North America. It has severely affected cotton crops in the Deccan 
Amazon sailfin 
catfish 

: It is responsible for destroying fish populations in the wetlands of Kolkata. 
 

Other examples Giant African Snail, Myna,   Pigeon and Donkey 
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Impacts of Invasive Alien Species 
● The number of species that have gone extinct due to IAS is high, and all major taxa are affected. 

For example, the island of Guam in the Pacific Ocean has lost almost all its native forest bird 
species, two native mammals and nine native reptiles to one IAS, the brown tree snake (Boiga 
irregularis). 

● In a different example, although humans probably destroyed much of the endemic palm on Easter 
island, every single seed found by archaeologists had been gnawed by the introduced Kiore or 
Pacific rat (Rattus exulans), undoubtedly contributing to the palm’s extinction. 

● The introduction of the predatory Nile perch to Lake Victoria (in eastern Africa) precipitated a 
flood of extinctions in the endemic cichlid fish. 

● The introduction of alien organisms into a new environment can have serious negative 
consequences for the environment and local biodiversity, for industries and users of natural 
resources, and also for the health and welfare of those associated with the affected systems. 

● While impacts can be direct and indirect, the principal consequences can be grouped into three 
main categories - ecological, economic and public health and society. 

 
SEAWEEDS AND SEAGRASSES 
What is seaweed? 
Marine macroalgae, or seaweeds, are plant-like organisms that generally live attached to rock or other hard 
substrata in coastal areas.  
Macroalgae (seaweeds) can be classified into three broad groups as red algae, brown algae and green algae, 
based on their pigmentation. 
 
 What is Seagrass? 
Seagrasses are found in shallow salty and brackish waters in many parts of the world, from the tropics to 
the Arctic Circle. Seagrasses are so-named because most species have long green, grass-like leaves. They 
are often confused with seaweeds, but are actually more closely related to the flowering plants that you 
see on land. Seagrasses have roots, stems and leaves, and produce flowers and seeds. They evolved 
around 100 million years ago, and today there are approximately 72 different seagrass species that belong 
to four major groups. 
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Difference between sea grasses and sea weeds 

Sea weeds Sea grasses 

a) Seaweeds, are plant-like organisms 
that generally live attached to rock or 
other hard substrata in coastal areas. 

a) Seagrass can easily be confused with marine 
macroalgae. While seagrasses are considered 
vascular plants and have roots, stems and leaves 

b) Sea weeds only produces spores b) Sea grass produces flowers, seeds and fruits 

c) Sea weeds does not have roots. It uses 
’holdfasts’ to anchor itself to other 
objects. 

c) Sea grass has roots. 

d) Sea weeds are macroalgae d) Seagrass is a flowering plant 

e) Sea weeds uses extracts nutrients from 
the water 

e) Seagrass uses its roots to extract nutrients from 
the sediments 

f) Sea weeds are threatened by damaging 
fishing methods and pollution 

f) Sea grasses also threatened by damaging fishing 
methods and pollution 

g) There estimated to be between 5000 
and 6000 known species of seaweeds 

g) The recorded number of spices seagrass 
approximately 60. 

 
Importance of Seaweeds 
Seaweed plays an important and vital role in the marine ecosystem, providing food and shelter for a host 
of creatures such as green sea urchins, lobsters, and young fish. It is also an important resource for people. 
Almost all are algae, which is one of the simplest forms of plant life because they have no roots, stems, 
leaves, and flowers. 

● Seaweeds are potentially excellent sources of highly bioactive secondary metabolites that could 
represent useful leads in the development of new functional ingredients. 

● It provides a food source for coastal birds and helps to shore up the vital dune system. 
● They are used as animal and fish feed. 
● They can be used as fuels. 
● They are used in cosmetic industries. 
● They are integral component of integrated aquaculture. 
● They help in removal of toxic metals from industrial effluents. 

 
Threats to seaweeds 

● Climate change: In recent years there has been a decline and shift in distribution of kelps and 
other seaweed species. 

● Ocean Acidification: There is also evidence that the sea is becoming more acidic, because it 
absorbs a large portion of carbon dioxide. Although the long-term effects are unknown, this could 
be damaging as it may begin to corrode the exterior of some calcified seaweeds. 

● Unchecked fishing: Bottom trawling fishing also caused destruction of seaweeds. 
● Pollution: Thermal pollution and oil contamination along the coastline also causes destruction. 
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Importance of Seagrass 
● Seagrasses are flowering plants that are an important part of the food web. 
● They provide food for turtles, manatees and a variety of fish and habitat for filter-feeding 

organisms and foraging sea life such as sea urchins and sea cucumbers. 
● Seagrasses are a nursery ground for pink shrimp, lobster, snapper and other sea life and stabilize 

the ocean bottom by trapping sediments. Seagrasses offer food and habitat for juvenile fish, 
crustaceans and shellfish. 

● They filter the water of sediments, release oxygen into the water and stabilizes the bottom with 
their roots. 
 

Threats to Seagrasses 
● Seagrasses are related to land-based plants. Like them, they have leaves, stems and flowers, as well 

as roots. In healthy beds, when leaves are damaged from storms, unusual cold, or overgrazing, 
seagrasses grow back quickly. 

● But prop dredging, causing deep cuts in the ocean floor, causes damage to the root systems of 
seagrasses. 

● These "cuts," most often caused by water jet skis and motorboats, make scars in the seagrass 
meadows that take years to re-grow. 

● These lines are cuts made by prop dredging. In rough weather, vast clouds of calcium carbonate, 
the limestone that was created from ancient coral beds becomes suspended in the water and 
severely limits visibility for days. 

 
3.  Overexploitation 

❖ Overexploitation remains a serious threat to many species and populations. Among the most 
commonly overexploited species or groups of species are marine fish and invertebrates, trees, and 
animals hunted for meat.  

❖ Most industrial fisheries are either fully or overexploited, and the impacts of overharvesting are 
coupled to destructive fishing techniques that destroy habitat, as well as associated ecosystems such 
as estuaries and wetlands. Even recreational and subsistence fishing has contributed to what is 
known as the “shifting baselines” phenomenon, in which what we consider the norm today is 
dramatically different from pre-exploitation conditions. 

❖ Many of the current concerns with overexploitation of bushmeat (wild meat taken from the forests 
by local people for income or subsistence) are similar to those of fisheries, where sustainable levels 
of exploitation remain poorly understood and where the offtake is difficult to manage effectively. 

❖ The trade in wild plants and animals and their derivatives is poorly documented but is estimated at 
nearly $160 billion annually. It ranges from live animals for the food and pet trade to ornamental 
plants and timber. Because the trade in wild animals and plants crosses national borders, the effort 
to regulate it requires international cooperation to safeguard certain species from overexploitation  

 
4. Nutrient loading (or pollution) 

❖ Over the past four decades, nutrient loading has emerged as one of the most 
important drivers of ecosystem change in terrestrial, freshwater, and coastal ecosystems.  

⮚ While the introduction of nutrients into ecosystems can have both beneficial and adverse 
effects, the beneficial effects will eventually reach a threshold as more nutrients are added 
(for example, additional inputs will not lead to further increases in crop yield), while the 
harmful effects will continue to grow.  
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⮚ Synthetic production of nitrogen fertilizer has been the key driver for the remarkable 
increase in food production of the past 50 years. The total amount of reactive, or biologically 
available, nitrogen created by human activities increased nine-fold between 1890 and 1990,  

⮚ More than half of all the synthetic nitrogen fertilizers ever used on Earth have been used 
since 1985. Nitrogen application has increased fivefold since 1960, but as much as 50% of the 
nitrogen fertilizer applied may be lost to the environment.  

⮚ Phosphorus application has increased threefold since 1960, with steady increase until 1990, 
followed by leveling off at a level about equal to applications in 1980. These changes are 
mirrored by phosphorus accumulation in soils, which can serve as an indicator 
of eutrophication potential for freshwater lakes and phosphorus-sensitive estuaries.  

⮚ Potential consequences include eutrophication of freshwater ecosystems, hypoxia in 
coastal marine ecosystems, nitrous oxide emissions contributing to global climate change, 
and air pollution by NOx in urban areas.  

 
How is climate change affecting biodiversity? 

❖ Climate change in the past century has already had a measurable impact on biodiversity: 

⮚ Observed recent changes in climate, especially warmer regional temperatures, have already 
had significant impacts on biodiversity and ecosystems, including causing changes 
in species distributions, population sizes, the timing of reproduction or migration events, 
and an increase in the frequency of pest and disease outbreaks.  

⮚ Many coral reefs have undergone major bleaching episodes when local sea surface 
temperatures have increased by 0.5–1 Celsius above the average of the hottest months.  

⮚ Precipitation patterns have changed spatially and temporally, and global average sea level 
rose 0.1–0.2 meters. 

 

❖ Recent studies,  

⮚ By using the climate envelope/species-area technique, estimated that the projected changes 
in climate by 2050 could lead to an eventual extinction of 15–52% of the subset of 1,103 
endemic species (mammals, birds, frogs, reptiles, butterflies, and plants) analyzed.  

⮚ While the growing season in Europe has lengthened over the last 30 years, in some regions 
of Africa the combination of regional climate changes and anthropogenic stresses has led to 
decreased cereal crop production since 1970.  

⮚ Changes in fish populations have been linked to large-scale climate oscillations; El Niño 
events, for instance, have affected fisheries off the coasts of South America and Africa, and 
decadal oscillations in the Pacific have affected fisheries off the west coast of North 
America. 
 

Climate envelope models 

⮚ Climate envelope models are an important tool used in vulnerability assessments to help 
resource managers understand how plants and animals may respond to a changing climate.  

⮚ Climate envelope models describe the climate where a species currently lives (its climate 
"envelope"), and then map the geographic shift of that envelope under climate change. Because 
we can't know for certain how climate will change in the future, multiple climate change 
scenarios are used in these models. 
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⮚ Well-validated models can provide information for natural resource planning by identifying 
species most at risk from climate change and highlighting areas of potential future conflict 
between human activities and conservation priorities.  

⮚ The climate envelope modeling project is a partnership among the University of Florida, U.S. 
Fish and Wildlife Service, U.S. Geological Survey, and National Park Service. 

 
Harm to biodiversity will grow worldwide with increasing rates of change in climate and increasing absolute 
amounts of change. 

⮚ Climate change is projected to exacerbate the loss of biodiversity and increase the risk of 
extinction for many species, especially those already at risk due to factors such as 
low population numbers, restricted or patchy habitats, and limited climatic ranges.\Water 
availability and quality are projected to decrease in many arid and semiarid regions.\The risk of 
floods and droughts is projected to increase. 

⮚ The reliability of hydropower and biomass production is projected to decrease in some regions. 

⮚ The incidence of vector-borne diseases such as malaria and dengue and of waterborne diseases 
such as cholera is projected to increase in many regions, and so too are heat stress mortality and 
threats of decreased nutrition in other regions, along with severe weather traumatic injury and 
death. 

⮚ Agricultural productivity is projected to decrease in the tropics and sub-tropics for almost any 
amount of warming, and there are projected adverse effects on fisheries. 

 
Projected changes in climate during the twenty-first century are very likely to be without precedent during at 
least the past 10,000 years and, combined with land use change and the spread of exotic or alien species, are 
likely to limit both the capability of species to migrate and the ability of species to persist in fragmented 
habitats. 
 
 

10. PROTECTION AND CONSERVATION OF BIODIVERSITY 

What are the key factors of success of conservation actions? 

❖ Numerous response options exist to improve the benefits from ecosystem services to human 
societies without undermining biodiversity.  

⮚ The political and social changes now occurring in many parts of the world will have far-
reaching consequences for the way ecosystem services and human well-being are managed 
in the future. 

❖ A variety of enabling conditions—a combination of instrumental freedoms and institutional 
frameworks—play critical roles in determining the success or failure of a response strategy. 

❖ Spreading Awareness: 

⮚ Education and communication programs have both informed and changed preferences 
for biodiversity conservation and have improved implementation of biodiversity responses.  

⮚ Scientific findings and data need to be made available to all of society.  
⮚ The CONABIO initiative in Mexico and INBio in Cost Rica offer examples of successful 

national models for converting basic taxonomic information into knowledge for 
biodiversity conservation policies, as well as for other policies relating to ecosystems and 
biodiversity. 
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❖ Ecosystem restoration activities are now common in many countries and include actions to restore 
almost all types of ecosystems, including wetlands, forests, grasslands, estuaries, coral reefs, 
and mangroves.  

⮚ Restoration will become an increasingly important response as more ecosystems become 
degraded and as demands for their services continue to grow.  

⮚ Ecosystem restoration, however, is generally far more expensive an option than protecting 
the original ecosystem, and it is rare that all the biodiversity and services of a system can be 
restored. 

❖ Acknowledge the trade-offs between conservation and development: 

⮚ Identifying and then negotiating trade-offs is complex, involving different policy options, 
different priorities for conservation and development, and different stakeholders.  

⮚ In the case of biodiversity conservation, the challenge is in negotiating these trade-offs, 
determining Levels of acceptable biodiversity loss, and encouraging stakeholder 
participation. Better trade-offs from policies that remove perverse incentives or create 
markets for biodiversity protection can achieve a given level of biodiversity protection 
(regionally) at lower cost. 

⮚ Example: The Ken-Betwa river-linking project involves diversion of around 6,000 hectares 
of forests, mostly from the Panna National Park tiger reserve in Madhya Pradesh 

❖ The “ecosystem approaches” as developed by the CBD: The rationale is that the full range of 
measures is applied in a continuum from strictly protected to human-made ecosystems and that 
integration can be achieved through both spatial and temporal separation across the landscape, as 
well as through integration within a site.  

❖ More social opportunities: 
⮚ An area converted to agriculture can lead to loss of biodiversity but can still contribute to 

regional biodiversity if it contributes certain complementary elements of biodiversity to 
overall regional biodiversity conservation. E.g.  community reserves, Social forestry and 
compensatory afforestation 

⮚ Formal protected areas are criticized for foreclosing other opportunities for society, but an 
integrated regional approach can build on the biodiversity protection gains from the 
surrounding lands, thereby reducing some of the pressure for biodiversity protection in the 
face of other anticipated uses over the region. E.g. wildlife sanctuaries are allowed 
controlled human activities 
 

How could important drivers of biodiversity loss be addressed? 
Numerous responses that address direct and indirect drivers would be particularly important for biodiversity 
and ecosystem services: 

❖ Elimination of subsidies that promote excessive use of specific ecosystem services. 

⮚ Public investments in agriculture as a percentage of agricultural GDP has declined from 3.9 
per cent in 1980-81 to 2.2 per cent in 2014-15, while input subsidies as a percentage of 
agricultural GDP have increased from 2.8 per cent to around 8 per cent over the same period. 

⮚ These subsidies lead to overproduction, reduce the profitability of agriculture in developing 
countries, and promote overuse of fertilizers and pesticides. Similar problems are created 
by fishery subsidies. 
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❖ Promotion of sustainable intensification of agriculture: 

⮚ The expansion of agriculture will continue to be one of the 
major drivers of biodiversity loss well into the twenty-first century.  

⮚ The development, assessment, and diffusion of technologies that could increase the 
production of food per unit area sustainably, without harmful trade-offs related to 
excessive consumption of water or use of nutrients or pesticides, would significantly lessen 
pressure on biodiversity. E.g. GIAHS cities in India: Koraput, Odisha State; Kashmir Valley, 
Pampore region; and Kuttanad, Kerala 

⮚ We can also contribute to agricultural productivity and sustainability through the 
ecosystem services that biodiversity provides (such as through pest control, pollination, soil 
fertility, protection of water courses against soil erosion, and the removal of excessive 
nutrients). 
 

The Global Agricultural Heritage Systems (GIAHS) was started by Food and Agricultural 
Organization (FAO) for the purpose of creating public awareness and safeguarding the 
World agricultural heritage sites. There are three regions of India, which has been 
recognized as the Global Agricultural Heritage Systems (GIAHS) cities in India: Koraput, 
Odisha State; Kashmir Valley, Pampore region; and Kuttanad. Here, we are giving the list 
of Global Agricultural Heritage Systems (GIAHS) Sites in India and why these regions 
are chosen by FAO as GIAHS for general awareness. 

 

❖ Adapting to climate change 
⮚ An IPCC (Intergovernmental Panel on Climate Change) special report on the impacts of 

global warming of 1.5 °C above pre-industrial levels and related global greenhouse gas 
emission pathways, in the context of strengthening the global response to the threat of 
climate change, sustainable development, and efforts to eradicate poverty. 

⮚ Limiting warming to 1.5˚C requires major and immediate transformation. 
⮚ According to IPCC, Emissions will need to reach net-zero around mid-century. 

❖ Slowing the global growth in nutrient loading 
⮚ Governments rationalize fertilizers subsidies. E.g. Neem coating urea. 

⮚ Technologies already exist for reduction of nutrient pollution at reasonable costs, but new 
policies are needed for these tools to be applied on a sufficient scale to slow and ultimately 
reverse the increase in nutrient loading 

❖ Correction of market failures and internalization of environmental externalities that lead to the 
degradation of ecosystem services. Because many ecosystem services are not traded in markets, 
markets fail to provide appropriate signals that might otherwise contribute to the efficient allocation 
and sustainable use of the services.  

❖ Increased transparency and accountability of government and private-sector performance in 
decisions that affect ecosystems, including through greater involvement of concerned stakeholders 
in decision-making. 

❖ Laws, policies, institutions, and markets that have been shaped through public participation in 
decision-making are more likely to be effective and perceived as just. And stakeholder involvement 
and transparency of decision-making can increase accountability and reduce corruption. 

❖ Increased coordination among multilateral environmental agreements and between environmental 
agreements and other international economic and social institutions. 
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❖ Technical capacity for agriculture, forestry, and fisheries management is still limited in many 
countries, but it is vastly greater than the capacity for effective management for ecosystem services 
not derived from these sectors. 

❖ Addressing unsustainable consumption patterns: Consumption of ecosystem services and 
nonrenewable resources affects biodiversity and ecosystems directly and indirectly. Total 
consumption is a factor of per capita consumption, population, and efficiency of resource use. 
Slowing biodiversity loss requires that the combined effect of these factors be reduced. 

 
How do protected areas benefit biodiversity and humans? 

❖ Protected areas are an extremely important part of programs to 
conserve biodiversity and ecosystems, especially for sensitive habitats.  

⮚ Recent assessments have shown that at the global and regional scales, the existence of 
current PAs, while essential, is not sufficient for conservation of the full range of 
biodiversity.  

⮚ Protected areas need to be better located, designed, and managed to deal with problems like 
lack of representativeness, impacts of human settlement within protected areas, illegal 
harvesting of plants and animals, unsustainable tourism, impacts of invasive alien species, 
and vulnerability to global change.  

⮚ Marine and freshwater ecosystems are even less well protected than terrestrial systems, 
leading to increasing efforts to expand PAs in these biomes. However, marine protected 
area management poses special challenges, as enforcement is difficult and much of the 
world’s oceans lie outside national jurisdictions. 

⮚ The experts concluded that PA design, legal establishment, boundary demarcation, resource 
inventory, and objective setting were relatively well addressed. But management planning, 
monitoring and evaluation, and budgets for security and law enforcement were generally 
weak among the surveyed areas.  

⮚ Moreover, the “paper park” problem remains, whereby geographic areas may be labeled as 
some category of protected area but not achieve the promised form of management. 

❖ Protected areas may contribute to poverty where rural people are excluded from resources that 
have traditionally supported their well-being.   

⮚ PAs can contribute to improved livelihoods when they are managed to benefit local people. 
One possible strategy is to promote the broader use of IUCN protected areas management 
categories.  

⮚ Success depends on a collaborative management approach between government and 
stakeholders, an adaptive approach that tests options in the field, comprehensive 
monitoring that provides information on management success or failure, and 
empowerment of local communities through an open and transparent system that clarifies 
access and ownership of resources. 

❖ Success of protected areas as a response to biodiversity loss requires better site selection and 
incorporation of regional trade-offs to avoid some ecosystems from being poorly represented 
while others are overrepresented.  

⮚ Success of PAs depends on adequate legislation and management, sufficient resources, 
better integration with the wider region surrounding protected areas, and 
expanded stakeholder engagement  
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⮚ Indicators of percent-area coverage of PAs, as associated with the Sustainable Development 
Goals and other targets, for example, only provide a broad indication of the actual extent of 
protection afforded by PA systems, but regional and national-level planning requires targets 
that take into account trade-offs and synergies with other ecosystem services. 

❖ Protected area design and management will need to take into account the impacts of climate 
change.  

⮚ The impacts of climate change will increase the risk of extinctions of certain species and 
change the nature of ecosystems.  

⮚ Today’s species conservation plans may incorporate adaptation and mitigation aspects for 
this threat, drawing on existing tools to help assess species’ vulnerability to climate change.  

⮚ Corridors and other habitat design aspects to give flexibility to protected areas are effective 
precautionary strategies. Improved management of habitat corridors 
and production ecosystems between protected areas will help biodiversity adapt to 
changing conditions. 

 
PROTECTED AREA NETWORKS IN INDIA 
What is protected Area Network (PAN) 

● A protected area is a clearly defined geographical space, recognized, dedicated and managed, 
through legal or other effective means, to achieve the long-term conservation of nature with 
associated ecosystem services and cultural values. 

● Protected areas are at the core of efforts towards conserving nature and the services it provides us 
food, clean water supply, medicines and protection from the impacts of natural disasters. 

● Their role in helping mitigate and adapt to climate change is also increasingly recognized; it has 
been estimated that the global network of protected areas stores at least 15% of terrestrial carbon. 

● Protected areas i.e., national parks, Biosphere Reserve, National Parks, Wildlife Sanctuaries, Coastal 
Protected Areas, Sacred Grooves, Biodiversity Hotspots and so on are a mainstay of biodiversity 
conservation, while also contributing to people’s livelihoods, particularly at the local level. 

 
1)  Biosphere Reserves 

What is a Biosphere Reserve?  
A Biosphere Reserve is a special ecosystem or a specialized environment with a flora and fauna that require 
protection and nurturing. These reserves are managed and studied for the conservation of various life forms 
found here. They are subjects of scientific and natural interest. 
 
The World Network of Biosphere Reserves, currently comprising 669 sites/regions designated by 
UNESCO in 120 countries since 1976, is a unique global network explicitly linking sustainable development 
and biodiversity conservation.  While the core area(s) and sometimes buffer zone(s) of all biosphere reserves 
(BRs) comprise protected areas as recognized by IUCN, the outer transition area, where most of the 
inhabitants of BRs live, cannot be regarded as a protected area as often, these transition areas include towns 
and cities. 
 
According to UNESCO, “Biosphere reserves are areas of terrestrial and coastal ecosystems promoting 
solutions to reconcile the conservation of biodiversity with its sustainable use. They are internationally 
recognized, nominated by national governments and remain under sovereign jurisdiction of the states 
where they are located”. 
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● The Ministry of Environment, Forest and Climate Change, Government of India defines 
Biosphere Reserves thus “Biosphere Reserves (BRs) are representative parts of natural and cultural 
landscapes extending over large area of terrestrial or coastal/marine ecosystems or a combination 
thereof and representative examples of biogeographic zones/province”. 

● The Government of India has established about 18 different Biosphere Reserves in the country. Of 
these, 11 are part of the World Network of Biosphere Reserves, set up under the auspices of the 
UNESCO Man and Biosphere (MAB) Programme. 

● Not only are animals protected in the Biosphere Reserves of our country but the natural lifestyle of 
the indigenous people is also promoted. 

● The communities in these regions are encouraged to retain their agrarian lifestyle and develop 
harmony with the plants and animals. 

● The Biosphere Reserves of India correspond roughly to the IUCN Category V Protected Areas list 
and are often designed to include one or more national parks and national sanctuaries. 

● The buffer zones of these Biosphere Reserves are open to economic activities as well 

The criteria for Biosphere Reserves to get selected under WNBR of MAB. 
● It should encompass a mosaic of ecological systems representative of major bio geographical regions, 

including a graduation of human interventions 
● It should be of significance for biological diversity conservation 
● It should provide an opportunity to explore and demonstrate approaches to sustainable development 

on a regional scale 
● It should have an appropriate size to fulfill the three functions of biosphere reserves (conservation, 

development, logistic support) 
● It should include these functions through appropriate zonation, recognizing core, buffer, and outer 

transition zones. 

 
Figure: Biosphere reserves of India 
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2) National Parks 

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 40,501 km2, which is 1.23% of the 
geographical area of the country (National Wildlife Database, Aug. 2018). In addition to the above 75 
National Parks covering an area of 16,608 km2 are proposed in the Protected Area Network Report (Rodgers 
& Panwar 1988). The network of parks will go up 179 after full implementation of the above report. 
 
3)  Wildlife Sanctuaries 

What is a wildlife sanctuary? 
Sanctuary is an area which is of adequate ecological, faunal, floral, Geo-morphological, natural or 
zoological significance. The Sanctuary is declared for the purpose of protecting, propagating or developing 
wildlife or its environment. 

● Certain rights of people living inside the Sanctuary could be permitted. 
● Further, during the settlement of claims, before finally notifying the Sanctuary, the Collector may, 

in consultation with the Chief Wildlife Warden, allow the continuation of any right of any person 
in or over any land within the limits of the Sanctuary. 

● A sanctuary is a protected area which is reserved for the conservation of only animal and human 
activities like harvesting of timber, collecting minor forest products and private ownership rights are 
allowed as long as they do not interfere with well-being of animals. 

● Boundaries of sanctuaries are not well defined and controlled biotic interference is permitted. 
 
Declaration of area as Sanctuary 

● To be included in a sanctuary, the State Government shall issue a notification specifying the limits 
of the area which shall be comprised within the sanctuary and declare that the said area shall be 
sanctuary on and from such date as may be specified in the notification. 

● Provided that where any part of the territorial waters is to be so included, prior concurrence of the 
Central Government shall be obtained by the State Government. 

● Provided further that the limits of the area of the territorial waters to be included in the sanctuary 
shall be determined in consultation with the Chief Naval Hydrographer of the Central 
Government and after taking adequate measures to protect the occupational interests of the local 
fishermen. 
 

 WILDLIFE SANCTUARY NATIONAL PARK 
Meaning Wildlife Sanctuary, is a natural habitat, 

owned by the government or private 
agency, that safeguards particular species 
of birds and animals. 

National park is the protected area, which 
are established by the government, to 
conserve wildlife and also develop them 

Objective To make sure that viable population of the 
wildlife and their habitats are maintained. 

To protect the natural and historic objects 
and wildlife of an area. 
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Restriction Restrictions are less and it is open to 
public. 

Highly restricted, random access to people is 
not allowed 

Boundaries Not required Required 
Preserves Animals, birds, insects, reptiles, etc. Flora, fauna, landscape, historic objects, etc. 

Human 
activity 

Allowed but up to a certain extent Not allowed at all 

 
4) Marine and Coastal Protected Areas 

What is Coastal Protected Area? 
An area within or adjacent to the marine environment, together with its overlying waters and associated 
flora, fauna, and historical and cultural features, which has been reserved by legislation or other effective 
means, including custom, with the effect that its marine and/or coastal biodiversity enjoys a higher level of 
protection than its surroundings. 
 
What are Marine Protected Areas 
A marine protected area is essentially a space in the ocean where human activities are more strictly 
regulated than the surrounding waters similar to parks we have on land. These places are given special 
protections for natural or historic marine resources by local, state, territorial, native, regional, or national 
authorities. 
 
How to manage 

● There are many different types of MPAs with the protection measures ranging from multiple-use to 
strict protection within ‘no-take’ or ‘no-access’ zones. 

● Most MPAs tend to be more permissive, often implementing zones or seasonal restrictions that allow 
certain types of use. 

● The IUCN protected area management categories reflect the diverse range of purposes for which 
marine protected areas are declared. 

● IUCN has published specific guidelines on how to apply its protected area management categories 
to MPAs, aiming to help authorities to maintain consistency in the ways that the management of 
both terrestrial and marine protected areas is described 
 

5) Sacred Grooves 

What is Sacred Groove? 
Sacred groves comprise of patches of forests or natural vegetation from a few trees to forests of several 
acres, that are usually dedicated to local folk deities (Example: Ayyanar and Amman) or tree spirits 
(Vanadevatha). These spaces are protected by local communities because of their religious beliefs and 
traditional rituals that run through several generations. 
 
Why sacred Grooves are important? 

● Sacred groves are one of the forest ecosystems conserved by local communities reinforced by 
religious sentiments towards the forests in Western Ghats of India. 

● Sacred groves are an example for positive human intervention in conserving forests. 
● They help in mitigation and adaptation of climate change. 
● They protect and conserve the local wildlife diversities. 
● They provide important food and economic resources on which local livelihoods are based. 
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● The contributions of local communities towards the managements of sacred groves are mainly in 
terms of providing protection and tree enrichment. 

● Sacred groves occur in many parts of India viz., Western Ghats, Central India, northeast India, etc. 
 
Types of sacred groves 

● Traditional Sacred Groves – It is the place where the village deity resides, who is represented by an 
elementary symbol. 

● Temple Groves – Here a grove is created around a temple and conserved. 

 
 

6) Biodiversity Hotspots 

What is a biodiversity hotspot? 
A biodiversity hotspot is a biogeographic region that is both a significant reservoir of biodiversity and is 
threatened with destruction. 

● The British biologist Norman Myers coined the term "biodiversity hotspot" in 1988 as a biogeographic 
region characterized both by exceptional levels of plant endemism and by serious levels of habitat 
loss.  

● Conservation International (CI) adopted Myers’ hotspots as its institutional blueprint in 1989, and 
in 1996, the organization made the decision to undertake a reassessment of the hotspots concept. 

● There are currently 36 recognized biodiversity hotspots. These are Earth’s most biologically rich, 
yet threatened terrestrial regions. 

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

● Endemic species: Contain at least 1,500 species of vascular plants found nowhere else on Earth.  
● High Bio-diversity loss: Have lost at least 70 percent of its primary native vegetation. The loss of 

vegetation in some hotspots has reached a startling 95 percent. 
● For example: both the Sundaland Hotspot in Southeast Asia and the Tropical Andes Hotspot in 

South America have about 15,000 endemic plant species. 
 
Who lives in biodiversity hotspots? 

● The 36 biodiversity hotspots are home to around 2 billion people, including some of the world's 
poorest, many of whom rely directly on healthy ecosystems for their livelihood and well-being. 
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● The hotspots provide crucial ecosystem services for human life, such as provision of clean water, 
pollination and climate regulation. 

● These remarkable regions also hold some of the highest human population densities on the planet, 
but the relationship between people and biodiversity is not simply one where more people lead to 
greater impacts on biodiversity. 

● Much of human-biodiversity impacts lies not in human density but rather in human activity. 
● Conservation in the hotspots promotes sustainable management of these essential natural resources 

and supports economic growth, which also reduces drivers of violent conflict. 
● CEPF works with civil society in the hotspots to protect biodiversity. 

 
How can invasive species be addressed? 

❖ Direct management of invasive species  

⮚ Control or eradication of an invasive species once it is established is often extremely 
difficult and costly, while prevention and early intervention have been shown to be more 
successful and cost-effective.  

⮚ Common factors in successful eradication cases include particular biological features of the 
target species (for example, poor dispersal ability), early detection/response, sufficient 
economic resources devoted for a sufficient duration, and widespread support from the 
relevant agencies and the public.  

⮚ Successful prevention requires increased efforts in the control and regulation of the 
transportation of invasive species due to international trade. 

 

❖ Other forms of management of invasive species 
⮚ Chemical and mechanical control of invasive plant species, sometimes combined with 

mechanical removal like cutting or pruning, has been useful for controlling at least some 
invasive plants, but has not proved particularly successful in eradication.  

o In addition to its low efficiency, chemical control can be expensive.  

⮚ Biological control of invasive species has also been attempted, but results are mixed. 
o For example, the introduction of a non-native predatory snail to control the giant 

African snail in Hawaii led to extinction of many native snails.  
o Some 160 species of biological agents, mainly insects and fungi, are registered for 

controlling invasive species in North America, and many of them appear highly 
effective. However, at least some of the biological agents used are themselves 
potential invaders.  

 

❖ Social and economic aspects of the control of invasive species have received less attention, 
perhaps because of difficulties in estimating these trade-offs.  

⮚ The Global Invasive Species Program (GISP) is an international response to address the 
problem.  
 

GISP was established in 1997 to address global threats caused by Invasive Alien Species (IAS), and 
to provide support to the implementation of Article 8(h) of the Convention on Biological 
Diversity (CBD). GISP is in essence an enabling body, focusing on effective information 
exchange and networking mechanisms among an expanding number of partner organizations. 
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How do protected areas benefit biodiversity and humans? 

❖ Strategies for integrating biodiversity issues in production sectors 

⮚ At the national level, integrating biodiversity issues into agriculture, fishery, and forestry 
management encourages sustainable harvesting and minimizes negative impacts on 
biodiversity. 

⮚ Biodiversity will only be conserved and sustainably used when it becomes a mainstream 
concern of production sectors.  

⮚ Examples:  
 

agriculture o Agriculture is directly dependent on biodiversity, but agricultural 
practices in recent decades have focused on maximizing yields.  

o Effective response strategies include sustainable intensification, 
which minimizes the need for expanding total area for production, 
so allowing more area for biodiversity conservation.  

o Practices such as integrated pest management, some forms of 
organic farming, and protection of field margins, riparian zones, and 
other non-cultivated habitats within farms can promote synergistic 
relationships between agriculture, domestic biodiversity, and wild 
biodiversity.  

Tropical 
forest  

o Tropical deforestation at a local level can be controlled most 
effectively when the livelihood needs of local inhabitants are 
addressed within the context of sustainable forestry. 

o Forest management policies should center on existing land and 
water ownership at the community level.  

o Relevant legal tools include redesigning ownership to small-scale 
private control of forests, public-private partnerships, direct 
management of forests by indigenous people, and company-
community partnerships.  

 

❖ Contributions of the private sector to biodiversity objectives 

⮚ Showing greater corporate social responsibility, many companies are now preparing their 
own biodiversity action plans, managing their own landholdings in ways that are more 
compatible with biodiversity conservation, supporting certification schemes that promote 
more sustainable use, working with multiple stakeholders, and accepting their responsibility 
for addressing biodiversity issues in their operations.  

⮚ Further developments are likely to focus on two main areas.  
o First, in addition to assessing the impact of companies on biodiversity and 

increasing emphasis will be given to ecosystem services and how companies rely on 
them. 

o Second, greater collaboration is likely to take place between NGOs and business in 
order to more fully explore ways to reduce harmful trade-offs and identify 
positive synergies that could lead to more effective sustainable management 
practices. 
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11. GOVERNMENT INTERVENTIONS 

What governance approaches can promote biodiversity conservation? 

❖ The principle that biodiversity should be managed at the lowest appropriate level has led to 
decentralization in many parts of the world, with variable results. The key to success is strong 
institutions at all levels, with security of tenure and authority at the lower levels essential to providing 
incentives for sustainable management  

❖ At the same time that management of some ecosystem services is being devolved to lower levels, 
management approaches are also evolving to deal with large-scale processes with many stakeholders.  

❖ Problems such as regional water scarcity and conservation of large ecosystems require large-scale 
management structures.  

⮚ For example, most of the major rivers in Southern Africa flow across international borders, 
so international water co-management organizations are being designed to share the 
management of riparian resources and ensure water security for all members.  

⮚ However, political instability in one state may negatively affect others, and power among 
stakeholders is likely to be uneven. 

❖ Multi-layered legal system: Legal systems in countries are multilayered and, in many countries, 
local practices or informal institutions may be much stronger than the law on paper.  

⮚ Important customs relate to the local norms and traditions of managing property rights and 
the ecosystems around them. Since these are embedded in the local societies, changing these 
customs and customary rights through external incentive and disincentive schemes is very 
difficult unless the incentives are very carefully designed.  

⮚ Local knowledge, integrated with other scientific knowledge, becomes absolutely critical for 
addressing ways of managing local ecosystems. 

❖ More effort is needed in integrating biodiversity conservation and sustainable use activities 
within larger macroeconomic decision-making frameworks.  

⮚ New poverty reduction strategies have been developed in recent years covering a wide range 
of policies and different scales and actors. However, the integration or mainstreaming 
of ecosystems and ecosystem services is largely ignored.  

⮚ The focus of such strategies is generally on institutional and macroeconomic stability, the 
generation of sectoral growth, and the reduction of the number of people living on less than 
$1 a day in poor countries 

❖ International cooperation:  
⮚ Multilateral  environmental agreements requires increased commitment to implementation 

of activities that effectively conserve biodiversity and promote sustainable use of biological 
resources.   

⮚ The Convention on Biological Diversity is the most comprehensive, but numerous others 
are also relevant, including the World Heritage Convention, the Convention on 
International Trade in Endangered Species of Wild Fauna and Flora, the Ramsar 
Convention on Wetlands, the Convention on Migratory Species, the U.N. Convention to 
Combat Desertification, the U.N. Framework Convention on Climate Change, and 
numerous regional agreements. Their impacts at policy and practical levels depend on the 
will of the contracting parties. 

⮚ Links between biodiversity conventions and other international legal institutions that have 
significant impacts on biodiversity (such as the World Trade Organization) remain weak. 
The international agreements with the greatest impact on biodiversity are not in the 
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environmental field but rather deal with economic and political issues. These typically do 
not take into account their impact on biodiversity.  

⮚ Successful responses will require that these agreements are closely linked with other 
agreements and that solutions designed for one regime do not lead to problems in other 
regimes. For example, efforts to sequester carbon under the Kyoto Protocol should seek to 
enhance biodiversity, not harm it (for example, by planting multiple species of native trees 
rather than monospecific plantations of exotic species). 

 
Bio diversity loss is a global issue 
Indirect drivers like globalization and international decisions on trade and economics often have a 
negative effect on biodiversity and should be addressed at the international level, but the proximate 
responsibility to detect and act directly on biodiversity loss is at the local and national level.  
For threatened endemic species or ecosystems limited to an area within a single country or local 
administrative unit, the relevant agencies should give high priority to these species or ecosystems, with 
appropriate support from global, regional, or national support systems 

 
 
BIODIVERSITY (WILDLIFE) CONSERVATION IN INDIA 

National Biodiversity Strategy and Action Plan (NBSAP) Project: 
Under this scheme a National Policy and Action Strategy on Biological Diversity (NPASBD) has been 
formulated with the following objectives: 

● Assessment and stocktaking of biodiversity related information at state level including distribution 
of endemic and endangered species. 

● Emphasis on participation of decentralized state level planning sectors. 
 

Species Recovery Programme  
The country's flagship and charismatic species face a variety of threats, ranging from habitat 
destruction and illegal wildlife trade to reduction in forest cover outside protected areas. 
Significant populations of these species exist outside Protected Areas moving for dispersal from 
their natal habitats or for seasonal migrations. 
 
The MoEFCC scheme of 'Assistance for the Development of National Parks and Sanctuaries' was 
reformulated and renamed as 'Integrated Development of Wildlife Habitats (IDWH)' during the 
11th Plan period (2007-2012). The MoEFCC, in consultation with Wildlife Institute of India and 
other scientific institutions/ organizations, identified 16 terrestrial and 7 aquatic species with the 
objective of saving critically endangered species/ecosystems that to ensure their protection outside 
Protected Areas, across the wider landscape/seascape. 
 
Under SRP, The Lion and Rhinoceros populations are showing an increasing trend, and the Sangai 
and Hangul populations are stable; but the populations of the Great Indian bustard and the 
Nicobar megapode) have recorded declines. Vulture populations had declined. Efforts are 
underway for developing protocols for monitoring the status and trends of the remaining IDWH 
species. 

1. Asian Wild Buffalo 
2. Asiatic Lion 
3. Brow-Antlered Deer or Sangai 
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4. Dugong 
5. Edible Nest Swiftlet 
6. Gangetic River Dolphin 
7. Great Indian Bustard 
8. Hangul 
9. Indian Rhino or Great One-horned Rhinoceros 
10. Jerdon’s Courser 
11. Malabar Civet 
12. Marine Turtles 
13. Nicobar Megapode 
14. Nilgiri Tahr 
15. Snow Leopard 
16. Swamp Deer 
17. Vultures 

 
● To prepare detailed micro-level action plans at different levels under the framework of CBD. 

 
Wildlife Protection Act 1972 
The Wildlife Protection Act, 1972 is a Central Act of Parliament providing for the protection of wild 
animals, birds and plants and for matters connected therewith or ancillary or incidental thereto with the view 
to ensuring the ecological and environmental securities of the country.  

● It extends to the whole of India except the state of Jammu and Kashmir.  
● The act provides for the constitution of a National Board for Wildlife with the Prime Minister as 

the Chairperson.   
● The National Board shall promote the conservation and development of wildlife and forests by such 

measures as it thinks fit.  
● The act also provides for the constitution of a State Board for Wildlife to advise the state 

government in matters connected with the protection of wildlife.  
● The act regulates the hunting of wild animals and protection of specified plants.  
● It also empowers the State Government to notify Sanctuaries, National Parks, and Game Reserves. 
● The Act prohibits hunting of animals except with permission of authorized officer when an animal 

has become dangerous to human life or property or as disabled or deceased as to be beyond recovery. 
● It has also set up a National Tiger Conservation Authority and regulates trade or commerce in wild 

animals, animal articles and trophies. 
● It has notified five kinds of protected areas i.e. National Parks, Sanctuaries, Conservation Reserves, 

Community Reserves and Tiger Reserves. 
 
Note: For more detail refers a document of environment acts. 
 
Appraisal of Wildlife Protection Act 1972 

● The meaning of the wildlife in this Act is very wide and inclusive of all kinds of flora and fauna. 
● The Act has failed to maintain balance between the wildlife protection and the forest rights of the 

indigenous people. Example: Tribal families have been denied the rights of fishing and collecting 
forest products in Pench Tiger Reserve. 

● The Act has ensured that the economic activities like laying of pipes, erection of electricity poles, etc. 
does not affect the wildlife. 
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● The Act has restricted illegal trade in animals and their products to some extent. Example: In 2002 
the manufacture of Shahtoosh shawls from Chiru or Tibetan Antelope has finally been banned in 
the state of Jammu and Kashmir. 

● Placing many wild animal and plants under Schedule has protected them from going extinct. 
 
Biological Diversity Act, 2002 
The Act envisages following goals: 

● To protect and conserve rich biodiversity of the country. 
● To protect the knowledge of biological communities having high medicinal values from their use 

by foreign individuals and organizations. 
● To check and control biopiracy. 
● Setting up of National Biodiversity Authority (NBA), State Biodiversity Boards (SBB) and 

Biodiversity Management Committees (BMC). 
● To promote conservation, sustainable use and documentation of biodiversity. 

 
The Act has also made the following provisions for the use of Indian biodiversity: 

● Mandatory permits: Prior permission for the use of Indian biological resources by foreign 
individuals and organizations from NBA. 

● Protect indigenous knowledge: India’s biodiversity cannot be used by foreign individuals and 
organizations without formal permission from NBA. 

● It is mandatory for Indian industry to give prior intimation to the concerned SSB about obtaining 
any biological resource for commercial use. 

● Few exemptions: Citizens, entities, local people, Vaidyas and hakims are exempted from permission 
from NBA for the use of biological resources within the country for medicinal purposes. 

 
7.5 Appraisal of Biological Diversity Act, 2002 

● Since companies are commercially utilizing biological resources when extracting oil or brewing or 
distilling alcohol, they should be sharing monetary benefits gained from these activities with the 
SBB. But in reality, the Act has failed to ensure that the benefits percolate to the indigenous people. 

● Another issue with the BD Act is the absence of provisions to deal with the criminal procedures 
for search, seizure or arrest. Juxtaposing this with the Indian Forest Act, 1927 and the Wild Life 
Protection Act, 1972, which have specific provisions to deal with search, seizure and arrest, indicates 
the procedural injustice posed by the BD Act. 

● Absence of documentation of biodiversity of India has resulted into destruction of biodiversity 
through mining and quarrying, industrialization, etc. 

● Biopiracy has not been restricted up to the desired extent. 
● Each day, 333 acres of forest are legally diverted on an average under the provisions of the Forest 

(Conservation) Act, 1980. 
 
Conservation Projects in India 
Wildlife conservation is an activity in which people make conscious efforts to protect earth’s biological 
diversity. 
Wildlife conservation activities relate to the protection of plants and animal species, and their habitats. 
Conservation efforts are made with a goal to preserve the nature, and the endangered species for the future 
generations. 

Page 58 of 88



 

ForumIAS Guidance Center 
2nd Floor, IAPL House, 19, Pusa Road, Karol Bagh, New Delhi – 110005 | student@forumias.academy|011- 49878625 

● Wildlife conservation is very important because wildlife and wilderness play an important role in 
maintaining the ecological balance. 

● The World Wildlife Fund is an international organization making worldwide efforts for the 
conservation of nature, and the protection of endangered species. 

● Wildlife conservationists work to identify plant and animal species that require protection. 
 

Wildlife Conservation Efforts in India: 
● Project Tiger 
● Project Elephant 
● Project Snow Leopard 
● Vultures 

 
Project Tiger 
Project Tiger was launched in the year 1973. The Wildlife (Protection) Act, 1972 was amended in the year 
2006. Since then, the Government has taken several initiatives in the field of tiger conservation. Tiger 
conservation was given statutory backing. The newly-created NTCA was mandated to carry out estimation 
of population of tiger and its natural prey species and assess status of their habitat. 

● The first country-wide tiger census conducted in 1972 estimated the population to comprise a little 
more than 1,800 individuals, an alarming reduction in tiger population.  

● Project Tiger was launched in Jim Corbett National Park of Uttarakhand in 1973. 
● India has more than 104 national parks and 550 Sanctuaries of which some have been declared as 

Tiger reserves. 
● Tiger reserves are governed by the Project Tiger (1973). 
● It is a Centrally Sponsored Scheme of the Ministry of Environment and Forests. 
● It is administered by the National Tiger Conservation Authority. 
● Aim: Protect tigers from extinction by ensuring a viable population in their natural habitats. 
● Government has set up a Tiger Protection Force under PT to combat poachers. 
● Project Tiger funds relocation of villagers to minimize human-tiger conflicts. 

 
Core Zone ● No disturbance: The core area is kept free of biotic disturbances and forestry 

operations, where collection of minor forest produce, grazing, human disturbances 
are not allowed within. 

● Protect STs rights: These areas are required to be kept for the purposes of tiger 
conservation, without affecting the rights of the Scheduled Tribes or such other 
forest dwellers. 

● Notified areas: These areas are notified by the State Government in consultation 
with an Expert Committee (constituted for that purpose). 

Buffer Zone ● Definition:  The area peripheral to the critical tiger habitat or core area 
providing supplementary habitat for dispersing tigers, besides offering scope 
for co-existence of human activity (tribal). 

● Stakeholders: The limits of such areas are determined with the concerned Gram 
Sabha and an Expert Committee constituted for the purpose. 

Issues with 
project 
tiger 

● Conflict with FRA: The Forest Rights Act passed by the Indian government in 
2006 recognizes the rights of some forest dwelling communities in forest areas. 
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This has led to controversy over implications of such recognition for tiger 
conservation. 

● The project overlooks the role of abuse of power by authorities in the tiger crisis. 
Tiger Task 
Force 

● The implementation of Project Tiger over the years has highlighted the need for a 
statutory authority with legal backing to ensure tiger conservation. 

● On the basis of the recommendations of National Board for Wild Life, a Task 
Force was set up to look into the problems of tiger conservation in the country. 

● The recommendations of the Task Force include strengthening of Project Tiger by 
giving it statutory and administrative powers. 

NTCA ● The National Tiger Conservation Authority was established in December 2005 
following a recommendation of the Tiger Task Force. 

● National Tiger Conservation Authority administers Project Tiger. 
● Administration of the tiger reserves will be in accordance with guidelines of NTCA. 
● Tiger reserves in India are administered by field directors as mandated by NTCA. 
● No alteration in the boundaries of a tiger reserve shall be made except on a 

recommendation of the NTCA and the approval of the National Board for Wild 
Life. 

● No State Government shall de-notify a tiger reserve, except in public interest with 
the approval of the NTCA and the approval of the National Board for Wild Life. 

NTCA  
members 

● The Wildlife Protection Amendment Act, 2006 provides for the constitution of the 
National Tiger Conservation Authority. 

● NTCA was set up under the Chairmanship of the Minister for Environment and 
Forests. 

● The Authority will have 
● eight experts having qualifications in wildlife conservation and welfare tribals, 
● 3 MPs, 
● The Inspector General of Forests, in charge of project Tiger, will be ex-officio 

Member Secretary 
● Others 

Functions 
of NTCA 

● The Authority lays down standards, guidelines for tiger conservation in the Tiger 
Reserves, National Parks and Sanctuaries. 

● The Tiger Conservation Authority would be required to prepare an Annual Report, 
which would be laid in the Parliament along with the Audit Report. 

● State level Steering Committees will be set up in the Tiger States under 
the Chairmanship of respective Chief Ministers. 

● This has been done with a view for ensuring coordination, monitoring and 
protection of tigers in the States. 

● A provision has been made for the State Governments to prepare a Tiger 
Conservation Plan. 

● Provision will be made for the States to establish a Tiger Conservation 
Foundation, based on the good practices emanating from some tiger reserves. 

Reasons for 
population 
decline 

● Pressure on habitat, Habitat fragmentation and Habitat destruction: Caused due 
to large-scale development projects such as dams, industry, mines, railway lines etc. 

● Incessant poaching: Tigers are killed so their body parts can be used for Traditional 
Chinese Medicine. 
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● Invasive species: Destroy the local producers. This has a cascading effect on 
the food chain. Tigers are the worst hit as they are at the end of the food chain. 
[Tigers represent an “Umbrella Species” that indicate the health of the ecosystem.] 

Initiatives    Legal Steps: 
● Amendment of the Wild Life (Protection) Act, 1972 to Wild Life (Protection) Act, 

2006 for providing enabling provisions towards constituting the National Tiger 
Conservation Authority and the Tiger and Other Endangered Species Crime 
Control Bureau. 

● Enhancement of punishment in cases of offence relating to a tiger reserve or its core 
area. 

Administrative Steps: 
● Strengthening of ant poaching activities, including special strategy for monsoon 

patrolling. 
● State level Steering Committees under the Chairmanship of Chief Ministers and 

establishment of Tiger Conservation Foundation. 
● Creation of Special Tiger Protection Force (STPF) [Budget 2008] 

Financial Steps: 
● Financial and technical help is provided to the States under various Centrally 

Sponsored Schemes, viz. Project Tiger and Integrated Development of Wildlife 
Habitats. 

International Cooperation: 
● India has a bilateral understanding with Nepal on controlling trans-boundary illegal 

trade in wildlife 
● India has signed a protocol on tiger conservation with China. 
● India has signed a with Bangladesh for conservation of the Royal Bengal Tiger. 
● A sub-group on tiger/leopard conservation has been constituted for cooperation 

with the Russian Federation. 
● A Global Tiger Forum of Tiger Range Countries has been created for addressing 

international issues related to tiger conservation. 
● India is a party to CITES. CITES’s landmark decision states that ‘tigers should not 

be bred for trade in their parts and derivatives’. 
 

Titbit: There are eight subspecies of tiger: among the eight, at present five subspecies are 
present in the wild. They are Bengal, South China, Indochinese, Sumatran, and Siberian. 
Three subspecies of tiger — Caspian, Bali, and Javan — are extinct. 

Population 
estimation  

● The process of estimating the number of tigers in a given area is called ‘Tiger 
census’. 

● It is conducted at regular intervals to know the current tiger populations and 
population trends. 

● Besides estimating the number of tigers, the method also helps to gather 
information on the density of the tiger populations and associated prey. 

● The most commonly used technique in the past was ‘Pugmark Census Technique’. 
● In this method the imprints of the pugmark of the tiger were recorded and used as a 

basis for identification of individuals. 
● Now it is largely used as one of the indices of tiger occurrence and relative 

abundance. 
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● Recent methods used to estimate the numbers of tigers are camera 
trapping and DNA fingerprinting. 

● In camera trapping, the photograph of the tiger is taken and individuals are 
differentiated on the basis of the stripes on the body. 

● In the latest technique of DNA fingerprinting, tigers can be identified from their 
scats. 

Methods to 
Conserve 
Tigers 
 

The Tiger Task Force realized that a major lacuna in tiger conservation was the absence 
of a credible, scientific national monitoring protocol that will inform policy-makers and 
wildlife managers on: 

● Spatial extent and the size of tiger population in India. 
● Welfare factors in these and neighbouring habitat (prey status, human pressure, 

other wildlife species, status and habitat conditions); 
● Trends in the population and area occupied over time. 
● Wireless communication systems and outstation patrol camps have been 

developed within the tiger reserves, due to which poaching has declined 
considerably. 

● Fire protection is effectively done by suitable preventive and control measures. 
● Voluntary Village relocation has been done in many reserves. 
● Livestock grazing has been controlled to a great extent in the tiger reserves. 
● Various compensatory developmental works have improved the water regime 

and the ground and field level vegetation. 
● Stringent punishments for violators. 
● GIS based digitized database development to evaluate tiger population 

 
Project Elephant 
Project Elephant (PE) was launched by the Government of India in the year 1992 as a Centrally Sponsored 
Scheme with following objectives: 

● To protect elephants, their habitat & corridors 
● To address issues of man-animal conflict 
● Welfare of captive elephants 

 
Financial and Technical support are being provided to major elephant bearing States in the country. The 
Project is being mainly implemented in 16 States / UTs, viz. Andhra Pradesh, Arunachal Pradesh, Assam, 
Chhattisgarh, Jharkhand, Karnataka, Kerala, Maharashtra, Meghalaya, Nagaland, Orissa, Tamil Nadu, 
Tripura, Uttarakhand, Uttar Pradesh, West Bengal.   
 
Main activities under the Project are as follows: 

● Ecological restoration of existing natural habitats and migratory routes of elephants; 
● Development of scientific and planned management for conservation of elephant habitats and viable 

population of Wild Asiatic elephants in India; 
● Promotion of measures for mitigation of man elephant conflict in crucial habitats and moderating 

pressures of human and domestic stock activities in crucial elephant habitats; 
● Strengthening of measures for protection of Wild elephants from poachers and unnatural causes of 

death; 
● Research on Elephant management related issues; 
● Public education and awareness programmes; 
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● Eco-development 
● Veterinary care 
● Elephant Rehabilitation/Rescue Centers 

 
Objectives 1. To assist states having populations of wild elephants and to ensure long term 

survival of identified viable populations of elephants in their natural habitats 
2. addressing man-animal conflict. 
3. Developing scientific and planned management measures for conservation of 

elephants. 
4. Protecting the elephants from poachers, preventing illegal ivory trade and other 

unnatural causes of death 
Elephant 
corridor 

● An elephant corridor is defined as a stretch/narrow strips of forested (or otherwise) 
land that connects larger habitats with elephant populations and forms a conduit for 
animal movement between the habitats. 

● This movement helps enhance species survival and birth rate. 
● There are 88 identified elephant corridors in India. 
● Out of total 88 corridors, 20 are in south India, 12 in north-western India, 20 in 

central India, 14 in northern West Bengal and 22 in north-eastern India. 
Threats to 
Elephant 
Corridors 
 

● Habitat loss leading to fragmentation and destruction caused by developmental 
activities like construction of buildings, roads, railways, holiday resorts and the 
fixing solar energized electric fencing, etc. 

● Coal mining and iron ore mining is the two “single biggest threats” to elephant 
corridors in central India. 

● Orissa, Jharkhand and Chhattisgarh, are mineral-rich states, but also have the 
highest number of elephant corridors in the country, which makes them known for 
elephant-man conflicts. 

● There is also a serious poaching problem, as elephant ivory from the tusks is 
extremely valuable. 

● Elephants need extensive grazing grounds and most reserves cannot accommodate 
them. If protected areas are not large enough, elephants may search for food 
elsewhere. This often results in conflicts with humans, due to elephants raiding or 
destroying crops. 

Mitigation  ● Fusion of the corridors with nearby protected areas wherever feasible; in other 
cases, declaration as Ecologically Sensitive Areas or conservation reserves to grant 
protection. 

● During the process of securing a corridor, monitoring for animal movement have to 
be carried out; depending on the need, habitat restoration work shall also be done. 

● Securing the corridors involves sensitizing local communities to the option of 
voluntarily relocation outside the conflict zones to safer areas. 

● Preventing further fragmentation of the continuous forest habitat by encroachment 
from urban areas. 

Initiatives  Elephant Reserves: 
Till now 28 Elephant Reserves (ERs) extending over about 61830.08 sq km have been 
formally notified by various State Governments. Consent for establishment 2 more ERs 
– Khasi Elephant Reserve in Meghalaya and Dandeli Elephant Reserve in Karnataka has 
been accorded by MoEF&CC. Inclusion of Bhadra Wildlife Sanctuary in Mysore 
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Elephant Reserve has also been approved by the Ministry.  The concerned State 
Governments are yet to notify these ERs. 
 
Monitoring of Illegal Killing of Elephants (MIKE) Programme 

● Mandated by COP resolution of CITES, MIKE program started in South Asia 
in the year 2003 with following purpose. 

● To provide information needed for elephant range States to make appropriate 
management and enforcement decisions, and to build institutional capacity 
within the range States for the long-term management of their elephant 
populations. 

 
The main objectives of the MIKE are: 

● To measure levels and trends in the illegal hunting of elephants; 
● To determine changes in these trends over time; and 
● To determine the factors causing or associated with such changes, and to try and 

assess in particular to what extent observed trends are a result of any decisions 
taken by the Conference of the Parties to CITES. 

● Under the programme CITES, data are being collected from all sites on monthly 
basis in specified MIKE patrol form and submitted to Sub Regional Support 
Office for South Asia Programme located in Delhi who are assisting Ministry in 
the implementation of the programme. 

 
Mike Sites in India 

● Chirang Ripu (Assam) 
● Dhang Patki (Assam) 
● Eastern Dooars (WB) 
● Deomali (Arun Pradesh) 
● Garo Hills (Meghalaya) 
● Mayurbhanj (Orissa) 
● Mysore (Karnataka) 
● Nilgiri (T N) 
● Shivalik (Uttarakhand) 
● Wayanad (Kerala) 

 
Haathi Mere Saathi  
● is a campaign launched by the Ministry of environment and forest (MoEF) in 

partnership with the wildlife trust of India (WTI). 
● The campaign was launched at the “Elephant- 8” Ministerial meeting held in Delhi 

in 2011. 
● The E-8 countries comprise of India, Botswana, the Republic of Congo, Indonesia, 

Kenya, Srilanka, Tanzania, and Thailand. 
● This public initiative was aimed at increasing awareness among people and 

developing friendship, companionship between people and elephants. 
 
 
 

Page 64 of 88

https://www.pmfias.com/environment-ecosystem-components-ecosystem/


 

ForumIAS Guidance Center 
2nd Floor, IAPL House, 19, Pusa Road, Karol Bagh, New Delhi – 110005 | student@forumias.academy|011- 49878625 

Other projects  

Rhino 
Vision 
2020 

● One horned rhino are poached for their horns. 
● Indian rhino vision 2020 implemented by the department of environment and 

forests, Assam. 
● The programme will be supported by WWF — India, the international rhino 

foundation (IRF), and a number of local NGOs. 
● Translocations are the backbone of the IRV 2020 program. 
● The goal set was to populate the potential rhino habitat areas identified viz. Manas 

NP, Dibru Saikhowa WLS, Laokhowa-Bura Chapori WLS with a viable population 
of rhino through translocations from Kaziranga NP and Pobitora WLS. 

● Manas National Park was selected as the first site for translocation of rhinos. 
● Ten rhinos have been released into Manas since 2008. Ten more rhinos will be 

moved from Kaziranga National Park before the end of the year. 
● The vision of this program is to increase the total rhino foundation in Assam from 

about 2000 to 3000 by the year 2020 and to ensure that these rhinos are distributed 
over at least 7 protected areas (PA) to provide long term viability of the one-horned 
rhino population. 

● Concentrating so many rhinos in a single protected area like Kaziranga exposes the 
species to risks of calamities (epidemics, floods, massive poaching attempts). 

Project 
snow 
leopard  

● The snow leopard is a globally endangered species. 
● Most snow leopard occur in China, followed by Mongolia and India. 
● Over 180,000 km2 of Snow Leopard range is spread over the five Himalayan states 

of Jammu & Kashmir, Himachal Pradesh, Uttarakhand, Sikkim and Arunachal 
Pradesh, and within most of these states, over a quarter of their area lies within the 
snow leopard’s range. The snow leopard is a globally endangered species about 
which little is known. 

● India is perhaps home to 10% of the global population in less than 5% of its global 
range, thus having a substantial proportion of its global population. 

● The estimated world population of Snow Leopards in the world is 3,500-7,000, out 
of which about 500 cats are spreading across the States of Jammu & Kashmir, 
Himachal Pradesh, Uttaranchal, Sikkim and Arunachal Pradesh in India. 

● About 600-700 Snow Leopards are reported to be in the zoos around the world 
including a few individuals that are housed at the Padmaja Naidu Zoological Park, 
Darjeeling and Nainital Zoo, Uttaranchal. 

● The Project Snow Leopard started in 2009 to promote knowledge based and 
adaptive conservation framework that fully involves the local communities, who 
share the snow leopard’s range, in conservation efforts. 

 
Threats posed due to 
● Human interference, 
● competition with livestock – people kill them to save their livestock, 
● retreating deeper into mountains due to global warming, and 
● poaching. 
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Why to conserve the high-altitude ecosystem? 
● The high altitudes of India (> 3000 m) (including the Himalaya and Trans-Himalaya 

biogeographic zones) support a unique wildlife assemblage of global conservation 
importance. 

● This includes highly endangered populations of species such as the snow leopard, 
two species of bears, wolf, red panda, mountain ungulates such as the wild yak, chiru, 
Tibetan gazelle, Tibetan argali, Ladakh urial, two species of musk deer, the hangul, 
three species of goral, serow, and takin, etc. High altitude lakes and bogs provide 
breeding grounds for a variety of avifauna including the black-necked crane, 
barheaded Geese, brahminy ducks, and brown-headed gulls, etc. 

● India has ratified international agreements promoting the conservation of high-
altitude wildlife species such as the snow leopard. 

● In 2003, the Convention on Migratory Species included the snow leopard as a 
Concerted Action Species under its Appendix I. 

● Similarly, in 2003, the Convention on International Trade in Endangered Species 
(CITES) expanded the scope of the CITES Tiger Enforcement Task Force to include 
all Asian big cat species including the snow leopard. 
 

Conservation challenges in Himalayas 
● The potential habitat of snow leopards across the Greater and Trans-Himalayan 

landscape, in general, is experiencing drastic socio-economic changes over the 
past few decades. 

● Major changes have been documented in the Spiti Valley of the Lahaul and Spiti 
district, owing to the advent of green pea (Pisum sativum) cultivation during the 
mid-1980s. 

● The advent of apple cultivation around the same time in Kinnaur district over the 
past two decades show that the economy of the region has rapidly shifted from 
traditional agro-pastoralism to market-driven agriculture. 

● Consequently, human population growth, agricultural expanse, and excessive 
livestock grazing have been pervasive in the region. 

 
Conservation Action 

● Snow leopards have been given the highest level of legal protection in India 
under the Indian Wildlife (Protection) Act, 1972. Also, India is a signatory to 
the Convention on International Trade in Endangered Species of Wild Fauna 
and Flora (CITES) and Convention on the Conservation of Migratory Species 
of Wild Animals (CMS), providing additional protection to the snow leopard. 

● Improved livestock corral to reduce depredation, livestock insurance program to 
compensate livestock loss to the local community, and establishing grazing-free 
reserves to increase wild prey population. 

● The most recent forms of participatory local conservation initiatives are those of 
‘Snow Leopard Enterprise’ (SLE) that focuses on empowering local women by 
facilitating the production of ‘wildlife friendly’ wool products, and engagement 
of snow leopard conservationists with pashmina wool growers to develop 
sustainable grazing practices for pashmina production and trade. 
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● Over the past decade, the snow leopard range countries have joined hands to 
develop national and transboundary conservation initiatives in the form of 
National Snow Leopard Ecosystem Priority Protection (NSLEP), Snow 
Leopard Survival Strategy (SLSS), and Global Snow Leopard and Ecosystem 
Protection Program (GSLEP). 

● As part of GSLEP, two large landscapes have been identified in India across 
Himachal Pradesh, Ladakh (Jammu & Kashmir), and Uttarakhand to secure 
breeding populations of snow leopard. 

 
Several institutions and organizations working towards enhancing knowledge on snow 
leopard ecology and its conservation in India include (but may not be restricted to) 
Wildlife Institute of India, Nature Conservation Foundation – Snow Leopard Trust, 
World Wildlife Fund for Nature – India (WWF), and Snow Leopard Conservancy. 

Sea turtle 
project  

● A significant proportion of world’s Olive Ridley Turtle population migrates every 
winter to Indian coastal waters for nesting mainly at eastern coast. 

● With the objective of conservation of olive ridley turtles and other endangered 
marine turtles, MoEF initiated the Sea Turtle Conservation Project in collaboration 
of UNDP in 1999 with Wildlife Institute of India, Dehradun as the Implementing 
Agency. 

● The project is being implemented in 10 coastal States of the country with special 
emphasis in State of Orissa. 

● The project has helped in preparation of inventory map of breeding sites of Sea 
Turtles, identification of nesting and breeding habitats along the shore line, and 
migratory routes taken by Sea Turtles, development of guidelines to safeguard and 
minimize turtle mortality. 

● One of the important achievements have been demonstration of use of Satellite 
Telemetry to locate the migratory route of Olive Ridley Turtles in the sea and 
sensitizing the fishermen and State Government for the use of Turtle Exclusion 
Device (TED) in fishing trawlers to check turtle mortality in fishing net. 

Project 
crocodile 

● The Indian Crocodile Conservation Project has pulled back the once threatened 
crocodilians from the brink of extinction and place them on a good path of recovery. 

 
Objectives  
● To protect the remaining population of crocodilians in their natural habitat by 

creating sanctuaries. 
● To rebuild natural population quickly through ‘grow and release’ or ‘rear and 

release’ technique. 
● To promote captive breeding, 

 
Captive breeding means that members of a wild species are captured, then bred and raised 
in a special facility under the care of wildlife biologists and other expert. 
Bringing an animal into captivity may represent the last chance to preserve a species in the 
wild. 
● To take-up research to improve management. 
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● To build up a level of trained personnel for better continuity of the project through 
training imparted at project-sites and through the (erstwhile) Central Crocodile 
Breeding and Management Training Institute, Hyderabad. 

● To involve the local people in the project intimately 
● The Indian Crocodile Conservation Project has pulled back the once threatened 

crocodilians from the brink of extinction and place them on a good path of recovery. 
Project 
hangul 

● The Kashmir stag also called Hangul is a subspecies of Central Asian Red Deer native 
to northern India. 

● It is the state animal of Jammu & Kashmir 
● In Kashmir, it’s found in Dachigam National Park at elevations of 3,035 meters. 
● These deer once numbered from about 5,000 animals in the beginning of the 20th 

century. 
● Unfortunately, they were threatened, due to habitat destruction, over-grazing by 

domestic livestock and poaching. 
● This dwindled to as low as 150 animals by 1970. However, the state of Jammu & 

Kashmir, along with the IUCN and the WWF prepared a project for the protection 
of these animals. 

● It became known as Project Hangul. This brought great results and the population 
increased to over 340 by 1980. 

Ganga 
dolphin  

● The Ministry of Environment and Forests notified the Ganges River Dolphin as 
the National Aquatic Animal. 

● The River Dolphin inhabits the Ganges-Brahmaputra-Meghna and Karnaphuli-
Sangu river systems of Nepal, India, and Bangladesh. 

● It is estimated that their total population is around 2,000 and they are listed 
in Schedule I of the Wildlife Protection Act (1972). 

● The Ganges Dolphin is among the four “obligate” freshwater dolphins found in the 
world — the other three are the ‘baiji found in the Yangtze River (China), the 
‘bhulan’ of the Indus (Pakistan) and the ‘boto’ of the Amazon River (Latin 
America). 

● Although there are several species of marine dolphins whose ranges include some 
freshwater habitats, these four species live only in rivers and lakes. 

● The Chinese River Dolphin was declared functionally extinct by a team of 
international scientists in 2006. 

● In India, the Ganges River Dolphin is threatened by river water pollution and 
siltation, accidental entanglement in fishing nets and poaching for their oil. 

● In addition, alterations to the rivers in the form of barrages and dams are separating 
populations. 

Project 
Vultures 
 

Why project vulture? 
In recent times vultures have seen a marked decline of many species. Indiscriminate usage 
of diclofenac as pain killers in the cattle has caused renal failures in the vultures. 
Unfortunately, power lines are also a key factor in the loss of many birds. Losses of 
vultures increases the spread of diseases such as rabies and anthrax which can have 
devastating effects on other wildlife populations. 
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Vulture to the environment & ecology 
● Vultures are an important ecological component, occurring at the top of the food 

chain. 
● Healthy vulture population numbers are a clear indication of a well-balanced 

environment. 
● Vultures also play an important cultural, economic and aesthetic role, and are a 

symbol of our national heritage. 
● The vulture performs a number of important tasks which are vitally beneficial to 

humans, as well as the environment at large. These tasks include their “clean-up” 
properties; ridding the environment of decomposing carcasses. 

● This prevents the spread of diseases such as anthrax, brucellosis and rabies. 
 
Government of India on Conservation of vultures 

● The Ministry of Health and Family Welfare issued Gazette Notification dated 
4.7.2008 prohibiting manufacture of Diclofenac for animal use and later by 
Gazette Notification dated 17.7.2015 restricting on packaging of multi-dose vials 
of Diclofenac to single dose. 

● The Ministry of Health and Family Welfare had been requested for stopping 
veterinary use of Diclofenac and later for restriction on packaging of Diclofenac 
(human formulations) to single dose packaging for human use and to discourage 
veterinary use of Diclofenac and incentivize the use of Meloxicam. 

● A survey conducted by the Bombay Natural History Society under a special 
project sponsored in the year 2000 by the Ministry of Environment, Forest and 
Climate Change revealed that there has been more than 90 percent decline in the 
populations of three species of vultures viz, White Backed, Long Billed and 
Slender Billed in many parts of the country. 

 
The following are the important steps taken by Government for protection of 
Vultures in the country: 

1. Protection status of White backed, Long Billed and Slender Billed Vultures has 
been upgraded from Schedule IV to Schedule I of the Wild Life (Protection) 
Act, 1972. 

2. Two workshops were organized in in consultation with scientists in New Delhi 
in September 2000 and April, 2004 to work out a comprehensive strategy for 
conservation of vultures. 

3. Bombay Natural History Society in collaboration with the Haryana State Forest 
Department has taken up a project on conservation breeding of vultures. 

4. A ‘Vulture Captive Care facility’ has been established at Panchkula. 
5. The State Governments have been advised to set up vulture care centres for the 

conservation of three species of vultures. 
6. Government of India has formulated a National Action Plan (2006) on Vulture 

Conservation. The Action Plan provides for strategies, actions for containing the 
decline of vulture population through ex-situ, in-situ vulture conservation. 

7. Department of forests of all states/UTs has been requested to constitute a 
Monitoring committee for vulture conservation with a view to implement the 
Action Plan, 2006 and for recovery of existing vulture sites. 
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8. Captive breeding centres at Zoos at Bhopal, Bhubaneswar, Junagarh and 
Hyderabad have also been set up through Central Zoo Authority. 

9. State of Haryana has established Safe Vulture Zones under Project Jatayu. 
10. Ministry has also taken initiatives to strengthen the mass education and 

awareness for vulture conservation. 
 
 
APPENDIX 

Biosphere Reserves in India.  

S. 
No. 

Name Date of 
Notification 

Area (in km2) Location (State) 

1 Nilgiri 01.09.1986 5520 (Core 1240 & 
Buffer 4280)  

Part of Wayanad, Nagarhole, 
Bandipur and Madumalai, 
Nilambur, Silent Valley and 
Siruvani hills (Tamil Nadu, Kerala 
and Karnataka). 

2 Nanda Devi  18.01.1988 5860.69 (Core 712.12, 
Buffer 5,148.570) & T. 
546.34) 

Part of Chamoli, Pithoragarh, and 
Bageshwar districts (Uttarakhand).  

3 Nokrek  01.09.1988 820 (Core 47.48 & 
Buffer 227.92, 
Transition Zone 
544.60) 

Part of Garo hills (Meghalaya). 

4 Great Nicobar  06.01.1989 885 (Core 705 & 
Buffer 180) 

Southern most islands of Andaman 
And Nicobar (A&N Islands).  

5 Gulf of 
Mannar 

18.02.1989 10,500 km2 Total 
Gulf area 
(area of 
Islands 5.55 km2)  

Indian part of Gulf of Mannar 
between India and Sri Lanka (Tamil 
Nadu). 

6 Manas 14.03.1989 2837 
(Core 391 & Buffer 
2,446) 

Part of Kokrajhar, Bongaigaon, 
Barpeta, Nalbari, Kamprup and 
Darang districts (Assam)  

7 Sunderbans 29.03.1989 9630 
(Core 1700 & Buffer 
7900) 

Part of delta of Ganges and 
Brahamaputra river system  
(West Bengal).  

8 Simlipal 21.06.1994 4374 
(Core 845, Buffer 2129 
& Transition 1400 

Part of Mayurbhanj district 
(Orissa).   

9 Dibru- 
Saikhowa 

28.07.1997 765  
(Core 340 & Buffer 
425) 

Part of Dibrugarh and Tinsukia 
Districts (Assam) 

10 Dehang- 
Dibang 

02.09.1998 5111.50 
(Core 4094.80 
&Buffer 1016.70) 

Part of Siang and Dibang Valley in 
Arunachal Pradesh.  
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11 Pachmarhi 03.03.1999 4926 Parts of Betul, Hoshangabad and 
Chindwara districts of Madhya 
Pradesh.  

12 Khangchendzo
nga  

07.02.2000 2619.92 
(Core 1819.34 & 
Buffer 835.92) 

Parts of Khangchendzonga hills and 
Sikkim. 

13 Agasthyamalai 12.11.2001 1828 Neyyar, Peppara and 
Shendurney Wildlife Sanctuaries 
and their adjoining areas in Kerala. 

14 Achanakamar 
-    Amarkantak 

30.3.2005 3835.51 (Core 551.55 & 
Buffer 3283.86) 

Covers parts of Anupur and 
Dindori districts of M.P. and parts 
of Bilaspur districts of 
Chhattishgarh State. 

15 Kachchh 29.01.2008 12,454 km2 Part of Kachchh, Rajkot, Surendra 
Nagar and Patan Civil Districts of 
Gujarat State 

16 Cold Desert 28.08.2009 7770 Pin Valley National Park and 
surroundings; Chandratal and 
Sarchu&Kibber Wildlife 
Sancturary in Himachal Pradesh 

17 Seshachalam 
Hills 

20.09.2010 4755.997 Seshachalam Hill Ranges covering 
parts of Chittoor and Kadapa 
districts of Andhra Pradesh 

18 Panna 25.08.2011 2998.98 Part of Panna and Chhattarpur 
districts in Madhya Pradesh 

 
Following  biosphere reserves are a part of the World Network of Biosphere Reserves(WNBR), based on 
the UNESCO Man and the Biosphere (MAB) Programme list.  

S.N. Name States Year 

1 Nilgiri Biosphere Reserve Tamil Nadu, Kerala and Karnataka 2000 

2 Gulf of Mannar Biosphere Reserve Tamil Nadu 2001 

3 Sundarbans Biosphere Reserve West Bengal 2001 

4 Nanda Devi Biosphere Reserve Uttarakhand 2004 

5 Nokrek Biosphere Reserve Meghalaya 2009 

6 Pachmarhi Biosphere Reserve Madhya Pradesh 2009 

7 Simlipal Biosphere Reserve Odisha 2009 

8 Great Nicobar Biosphere Reserve Great Nicobar 2013 

9 
Achanakmar-Amarkantak Biosphere 
Reserve 

Chhattisgarh, Madhya Pradesh 2012 

10 Agasthyamalai Biosphere Reserve Kerala and Tamil Nadu 2016 
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11 Khangchendzonga National Park Sikkim 2018 

 
List of national parks in India   

Name State Estd Notability Rivers and 
lakes 
inside the 
national 
park 

Anamudi Shola National Park Kerala 2003     

Anshi National Park Karnataka 1987 Great hornbill, tiger, 
leopard, black panther, 
bear, elephant, deer 

Kali River 
(Karnataka) 

Balphakram National Park Meghalaya 1986 Wild water buffalo, red 
panda, elephant and eight 
cat species, including the 
tiger and marbled cat 

 

Bandhavgarh National Park Madhya 
Pradesh 

1982 1336 species of endemic 
plants 

 

Bandipur National Park Karnataka 1974 Chital, Bengal tiger, gray 
langurs, Indian giant 
squirrel, gaur, leopard, sa
mbar deer, Indian 
elephants, honey 
buzzard, red-headed 
vulture 

Kabini 
River, Moyar 
River 

Bannerghatta National Park Karnataka 1986 Tiger, sloth 
bear, peacock, elephant, sa
mbar deer, mouse deer 

 

Betla National Park Jharkhand 1986 Tiger, Indian bison, 
elephant, hyenas, 
monkey,Leopard 

North Koyal 
River 

Bhitarkanika National Park Odisha 1988 Mangroves, saltwater 
crocodile, white 
crocodile, Indian python, 
black ibis, wild pigs, 
rhesus monkeys, olive 
ridley sea turtle, chital 

Brahmani 
River, Baitara
ni 
River, Dhamr
a River, 
Pathsala 

Bison (Rajbari) National Park Tripura 2007   

Blackbuck National Park, 
Velavadar 

Gujarat 1976 Hunting cheetahs, 
Blackbuck Lodge, the 
endangered Indian grey 
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wolf, the nocturnal 
striped hyena, Indian fox, 
golden jackal, jungle cat 
and many small mammals 
like hare, gerbil, field 
mice, mongoose and 
hedgehog. 

Buxa Tiger Reserve West Bengal 1992   

Campbell Bay National Park Andaman 
and Nicobar 
Islands 

1992   

Chandoli National Park Maharashtra 2004   

Clouded Leopard National 
Park 

Tripura 2003   

Dachigam National Park Jammu and 
Kashmir 

1981 Only area where Kashmir 
stag is found[2] 

 

Desert National Park Rajasthan 1980 Great Indian bustard  

Dibru-Saikhowa National Park Assam 1999 Feral horse Brahmaputra, 
Lohit 
River, Dibru 

Dudhwa National Park Uttar 
Pradesh 

1977 Tiger, Sambar deer, hog 
deer 

 

Eravikulam National Park Kerala 1978 Nilgiri tahr, Strobilanthes 
kunthiana 

Pambar River 
(Kerala) 

Galathea National Park Andaman 
and Nicobar 
Islands 

1992   

Gangotri National Park Uttarakhand 1989 Gaumukh Glacier Ganga 

Gir Forest National Park Gujarat 1975 Asiatic lion Hiran, Shetru
nji River, 
Datardi, 
Shingoda, 
Machhundri, 
Godavari and 
Raval 

Gorumara National Park West Bengal 1994 The park is rich in large 
herbivores including 
Indian rhinoceros, gaur, 
Asian elephant, sloth bear, 
chital, and sambar deer 

Jaldhaka, Brah
maputra 
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Govind Pashu Vihar National 
Park 

Uttarakhand 1990   

Great Himalayan National Park Himachal 
Pradesh 

1984 UNESCO World 
Heritage Site 

 

Gugamal National Park Maharashtra 1987   

Guindy National Park Tamil Nadu 1976   

Gulf of Mannar Marine 
National Park 

Tamil Nadu 1980   

Guru Ghasidas (Sanjay) 
National Park 

Chhattisgar
h 

1981   

Hemis National Park Jammu and 
Kashmir 

1981 Largest National park in 
India 
 

 

Inderkilla National Park Himachal 
Pradesh 

2010   

Indra Gandhi Wildlife 
Sanctuary and National Park 

Tamil Nadu 1989   

Indravati National Park Chhattisgar
h 

1981 Wild Asian buffalo, tiger 
reserve, hill mynas 

 

Jaldapara National Park West Bengal 2012 Indian rhinoceros  

Jim Corbett National Park Uttarakhand 1936 First national park in 
India (established in 1936 
as Hailey National Park) 

Ramganga 

Kalesar National Park Haryana 2003 On the bank of Yamuna 
river 

 

Kanha National Park Madhya 
Pradesh 

1955   

Kanger Ghati National Park Chhattisgar
h 

1982   

Kasu Brahmananda Reddy 
National Park 

Telangana 1994   

Kaziranga National Park Assam 1974 Highest known tiger 
density in the 
world, Indian 
rhinoceros, UNESCO W
orld Heritage Site 

 

Keibul Lamjao National Park Manipur 1977 Only floating park in the 
world 

Loktak Lake 

Keoladeo National Park Rajasthan 1981 UNESCO World 
Heritage Site 
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Khangchendzonga National 
Park 

Sikkim 1977 UNESCO World 
Heritage Site 

 

Khirganga National Park Himachal 
Pradesh 

2010   

Kishtwar National Park Jammu and 
Kashmir 

1981   

Kudremukh National Park Karnataka 1987   

Kuno National Park Madhya 
Pradesh 

2018 Asiatic Lion 
Reintroduction Project 

 

Madhav National Park Madhya 
Pradesh 

1959   

Mahatma Gandhi Marine 
National Park 

Andaman 
and Nicobar 
Islands 

1983   

Mahavir Harina Vanasthali 
National Park 

Telangana 1994   

Manas National Park Assam 1990 UNESCO World 
Heritage Site 

 

Mandla Plant Fossils National 
Park 

Madhya 
Pradesh 

1983   

Marine National Park, Gulf of 
Kutch 

Gujarat 1980   

Mathikettan Shola National 
Park 

Kerala 2003 elephants  

Middle Button Island National 
Park 

Andaman 
and Nicobar 
Islands 

1987   

Mollem National Park Goa 1978   

Mouling National Park Arunachal 
Pradesh 

1986   

Mount Harriet National Park Andaman 
and Nicobar 
Islands 

1987 Important bird area as 
attributed by BirdLife 
International 

 

Mrugavani National Park Telangana 1994   

Mudumalai National Park Tamil Nadu 1940   

Mukundra Hills National Park Rajasthan 2006   

Mukurthi National Park Tamil Nadu 2001 Nilgiri tahr  

Murlen National Park Mizoram 1991   
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Nagarhole National Park Karnataka 1988   

Namdapha National Park Arunachal 
Pradesh 

1974   

Nameri National Park Assam 1978   

Nanda Devi National Park Uttarakhand 1982 UNESCO World 
Heritage Site, UNESCO 
World Biosphere Reserve 

 

Navegaon National Park Maharashtra 1975   

Neora Valley National Park West Bengal 1986   

Nokrek National Park Meghalaya 1986 UNESCO World 
Biosphere Reserve 

 

North Button Island National 
Park 

Andaman 
and Nicobar 
Islands 

1979   

Ntangki National Park Nagaland 1993   

Orang National Park Assam 1999   

Pambadum Shola National 
Park 

Kerala 2003 Nilgiri marten, Nilgiri 
wood pigeon, Nilgiri 
langur, Nilgiri 
flycatcher, Blue rock-
thrush 

 

Panna National Park Madhya 
Pradesh 

1981   

Papikonda National Park Andhra 
Pradesh 

2008 Royal Bengal 
Tiger, Leopards, rusty-
spotted cat, King Cobra 

 

Pench National Park[3] Madhya 
Pradesh 

1977 Rudyard Kipling's 'Jungle 
Book' was set in this NP. 

 

Periyar National Park Kerala 1982 Malabar 
parakeet, Malabar grey 
hornbill, Nilgiri laughing 
thrush, Nilgiri blue 
robin, great 
hornbill, Malabar pied 
hornbill, lion-tailed 
macaque, hairy-winged 
bat 

 

Phawngpui Blue Mountain 
National Park 

Mizoram 1992   
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Pin Valley National Park Himachal 
Pradesh 

1987   

Rajaji National Park Uttarakhand 1983 Mainly known for 
elephants, tigers, leopards 
and several species of 
birds, reptiles and 
mammals. 

 

Rajiv Gandhi (Rameswaram) 
National Park 

Andhra 
Pradesh 

2005   

Rani Jhansi Marine National 
Park 

Andaman 
and Nicobar 
Islands 

1996   

Ranthambore National Park Rajasthan 1981 Tiger Reserve.  

Saddle Peak National Park Andaman 
and Nicobar 
Islands 

1979   

Salim Ali National Park Jammu and 
Kashmir 

1992   

Sanjay National Park[4] Madhya 
Pradesh 

1981   

Sanjay Gandhi National Park Maharashtra 1969 Asiatic Lion, Indian 
Leopard, Rhesus 
Macaque, Bonnet 
Macaque, Spotted 
Deer, Hanuman 
Langur, Indian Flying 
Fox, Indian Hare, Barking 
Deer, Porcupine, Palm 
Civet, Mouse Deer 

 

Sariska Tiger Reserve Rajasthan 1955   

Satpura National Park Madhya 
Pradesh 

1981   

Silent Valley National Park Kerala 1980 Indian bison, Travancore 
flying squirrel, Salim Ali's 
fruit bat, Stripe-necked 
mongoose, Blue-winged 
parakeet, Crimson-
backed sunbird 

Kunthipuzha 
River 

Simbalbara National Park Himachal 
Pradesh 

2010   

Sirohi National Park Manipur 1982   
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Simlipal National Park Odisha 1980 Tiger, leopard, Asian 
elephant, sambar, barking 
deer, gaur, jungle cat, wild 
boar 

 

Singalila National Park West Bengal 1986   

South Button Island National 
Park 

Andaman 
and Nicobar 
Islands 

1987 Dugong, dolphin, water 
monitor lizard, blue whale 
and smallest National 
park in India 

 

Sri Venkateswara National 
Park 

Andhra 
Pradesh 

1989   

Sultanpur National Park Haryana 1989   

Sundarbans National Park West Bengal 1984 UNESCO World 
Heritage Site 

 

Tadoba National Park Maharashtra 1955 Tiger  

Valley of Flowers National 
Park 

Uttarakhand 1982 UNESCO World 
Heritage Site 

 

Valmiki National Park Bihar 1976   

Vansda National Park Gujarat 1979   

Van Vihar National Park Madhya 
Pradesh 

1983   
 

 
List of Biodiversity Heritage Sites 

National Biodiversity Authority under Ministry of Environment of India, have declared list of Biodiversity 
Heritage Sites (BHS) 

S. No. 
Name of the 
Site 

Name of the 
District  

Area  Importance of the area  

1 Nallur 
Tamarind 
Grove 

Bengaluru 54 acres It is popularly believed to be a relic of the Chola 
Dynasty that ruled nearly 800 years ago, is spectacle 
of awesome wonder and a freakish site. This BHS 
spread over 54 acres comprising a population of 
nearly 300 trees, is a picture of dynamic pattern of 
plant diversity. The significant component of this 
popular structure is a group of old plants standing 
like ageless sentinels, firmly rooted to the ground 
with their gigantic trunks, along with large 
picturesque crowns spread very high and aloft like 
open wings. 
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2 Hogrekan Chikmagalur 2508.15 
acres 

The area has unique Shola vegetation and grass land 
with number of floral species which are unique and 
having lot of medicinal value. Hogrekan is 
moderately wooded land and its vegetation is of dry 
deciduous type and has a link with Bababudanagiri 
and Kemmangundi, adjoining Bhadra Wildlife 
Sanctuary and Yemmedode Tiger Reserve and 
serving as "Wildlife Corridor" between 
Kudremukha and Bhadra Wildlife Sanctuary. 

3 University of 
Agricultural 
Sciences, 
GKVK 
Campus, 
Bengaluru 

Bengaluru 167 
hectares 

The GKVK campus is considered one of the 
greenest areas in Bengaluru. Biological diversity of 
this campus constitutes a critical repository of 
various forms of flora and fauna (including 13 sp of 
mammals, 10 sp of reptiles, 165 sp of birds and 530 
sp of plants) which needs to be protected nurtured 
to posterity. 

4 Ambaraguda Shimoga 3857.12 
hectares 

It is a revenue land located between Sharavathi 
Wild Life Sanctuary and Someshwara Wildlife 
Sanctuary. It has Shola vegetation which is 
primitive vegetation in the Western Ghat and also 
has grasslands. 

5 Glory of 
Allapalli 

Gadchiroli 6 
hectares 

It is a reserved forest being preserved as natural 
forest having biological, ethinical and historical 
values. 

6 Tonglu BHS 
under the 
Darjeeling 
Forest 
Division 

Darjeeling 230 
hectares 

It is a Medicinal Plant Conservation Areas 

7 Dhotrey BHS 
under the 
Darjeeling 
Forest 
Division 

Darjeeling 180 
hectares 

It is a Medicinal Plant Conservation Areas 

8 Dialong 
Village 

Tamenglong 11.35 
Sq.km 

--- 

9 Ameenpur lake Sangareddy --- --- 

10 Majuli 
  

Majuli 875 
Sq.km 

It is an island situated in the Brahmaputra River 
which is harboring unique Ecological and Cultural 
Heritage. 

11 Ghariyal 
Rehabilitation 
Centre 

Lucknow 10 
Hectares 

It is a centre established for conservation and 
rehabilitation of critically endangered species of 
Gharial. 
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12 Chilkigarh 
Kanak Durga 

Jhargram 55.9 
Acres 
(Perimet
er Of 
1,969 
Meters) 

Chilkigarh Kanak Durga Sacred Grove is a remnant 
forest with traditional beliefs and taboos of local 
inhabitants and rich in biodiversity covering an 
area of 55.9 acres in Jhargram District of West 
Bengal. 
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Can economic incentives benefit biodiversity and local communities? 

❖ The impact of market instruments in encouraging and achieving conservation of biodiversity is 
unclear 

⮚ The tradable development rights (TDR) offer the potential to achieve a conservation 
objective  

⮚ Criticism of TDR, for example in a situation could arise in which the most ecologically 
sensitive land but also the least costly to develop would not be protected.  

⮚ To date, the TDR has not been designed to target specific habitat types and properties. 

Transferring rights to own and manage ecosystem services to private individuals gives them a stake in 
conserving those of institutional support. For example, in South Africa, changes in wildlife protection 

Page 81 of 88

https://www.greenfacts.org/glossary/abc/biodiversity.htm
https://www.greenfacts.org/glossary/ghi/habitat.htm
https://www.greenfacts.org/glossary/def/ecosystem-services.htm


 

ForumIAS Guidance Center 
2nd Floor, IAPL House, 19, Pusa Road, Karol Bagh, New Delhi – 110005 | student@forumias.academy|011- 49878625 

legislation allowed a shift in landownership and a conversion from cattle and sheep farming to profitable 
game farming, enabling conservation of indigenous wildlife. On the other hand, the CAMPFIRE program in 
Zimbabwe, based on sustainable community-managed use of wildlife, has now become an example of how 
success can turn into failure, with the state repossessing the areas given to individuals and breaking the levels 
of trust and transparency—a form of instrumental freedom—that are critically needed for these economic 
responses to work efficiently and equitably. 
 
Payments to local landowners for ecosystem services show promise of improving the allocation of 
ecosystem services and are applicable to biodiversity conservation. However, compensating mechanisms 
addressing the distributive and equitable aspects of these economic instruments may need to be designed 
in support of such efforts. By 2001, more than 280,000 hectares of forests had been incorporated in Costa 
Rica within reserves, at a cost of about $30 million per year, with typical annual payments ranging from $35 
to $45 per hectare for forest conservation (R5 Box 5.3). However, the existence of direct payment initiatives 
does not guarantee success in achieving conservation and development objectives or benefits for human well-
being. Empirical analyses about the distributive impacts across different social groups are rare. 
 
Direct payments are often more effective than indirect incentives. For example, integrated conservation-
development projects—an indirect incentive—designed to allow local populations to improve their well-
being by capturing international willingness to pay for biodiversity conservation have in practice rarely been 
integrated into ongoing incentives for conservation. Overall, long-term success for these response strategies 
depends on meeting the economic and social needs of communities whose well-being already depends to 
varying degrees on biodiversity products and the ecosystem services biodiversity supports (R5). 
However, direct payments have been criticized for requiring ongoing financial commitments to maintain the 
link between investment and conservation objectives. Furthermore they have led in some instances to inter- 
and intra-community conflict. 
Yet many success stories show the effectiveness of direct payments and the transfer of property rights in 
providing incentives for local communities to conserve biodiversity. Effectiveness of payments in 
conserving regional biodiversity may be enhanced by new approaches that target payments based on 
estimated marginal gains (“complementarity” values) (R5 Box 5.3). 
 
Significant improvements can be made to mitigate biodiversity loss and ecosystem changes by removing 
or redirecting economic subsidies that cause more harm than good. Agricultural subsidies in industrial 
countries reduce world prices for many commodities that developing countries produce. Lower prices 
provide the wrong incentives, encouraging these countries to adopt unsustainable agricultural activities that 
destroy ecosystems as well as push many poor farmers into poverty. Therefore the removal or redirection of 
agricultural subsidies is highly likely by itself to produce major improvements in ecosystem services and to 
check the rate of biodiversity loss (R5). 
 
The promotion of “win-win” outcomes has been politically correct at best and naive at worst. Economic 
incentives that encourage the conservation and sustainable use of biodiversity show considerable promise. 
However, trade-offs between biodiversity, economic gains, and social needs have to be more realistically 
acknowledged. The benefits of biodiversity conservation are often widespread, even global in the case of 
existence values or carbon sequestration, while the costs of restricting access to biodiversity often are 
concentrated on groups living near biodiversity-rich areas. 
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BIOME 
 

• A natural ecosystem is an assemblage of plants and animals which functions as a unit and is capable of 
maintaining its identity. 

• There are two main categories of ecosystems: 
 

A. BIOME (TERRESTRIAL ECOSYSTEM) 
• The terrestrial part of the biosphere is divisible into enormous regions called biomes. 
• No two biomes are alike. They are characterized, by distinct climate (precipitation and temperature 

mainly), vegetation, animal life and general soil type. 
• The climate determines the boundaries of a biome and abundance of plants and animals found in each 

one of them. 

 
Figure: types of biome 

 
TUNDRA (Arctic and Alpine Tundra Biome) 

• There are two types of tundra – arctic and alpine. 
• Alpine tundra occurs at high mountains above the tree line. E.g. High ranges of the Himalayas, 

Andes, Alps etc. 
• There are no trees in the tundra (due to permafrost). 
• The lowest form of vegetation like mosses, lichens are sparsely found on bare rocks. 
• Coastal lowlands reindeer moss which provides the only pasturage for reindeers. 
• In the summer, birds migrate north to prey on the numerous insects which emerge when the snow 

thaws. 
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• Insects have short life cycles which are completed during the favourable period of the year. 
• Animals like the reindeer, arctic fox, wolves, musk-ox, polar bear, lemming, arctic hare, arctic 

willow live in tundra region. 
• Reptiles and amphibians are almost absent. 
• Most of the animals have long life, e.g. arctic willow has a life span of 150 to 300 years. 
• They are protected from chillness by the presence of thick cuticle and epidermal hair or fur. 
• Mammals have a large body size and small tail and ear to avoid the loss of heat from the surface. 

 
DESERT (Tropical and Mid Latitude Desert Biome) 

• The predominant vegetation of both hot and mid-latitude deserts is xerophytic or drought-
resistant. 

• This includes the cacti, thorny bushes, long-rooted wiry grasses and scattered dwarf acacias. 
• Most desert shrubs have long roots and are well spaced out to gather moisture, and search for 

ground water. 
• Plants have few or no leaves, and the foliage is either waxy, leathery, hairy or needle-shaped to 

reduce the loss of water through transpiration. 
• The seeds of many species of grasses and herbs have thick, tough skins to protect them while they 

lie dormant. 
 
FOREST 

Taiga or Boreal 
Biome (Evergreen 
Coniferous forests) 

• Boreal forest soils are characterized by thin podzols and are rather poor. 
This is because: 

• The weathering of rocks proceeds slowly in cold environments 
• the litter derived from conifer needle (leaf) is decomposed very 

slowly and is not rich in nutrients (humus content is low). 
• conifers do not shed their leaves frequently. 
• The predominant vegetation is an evergreen coniferous forest with species 

such as spruce, fir and pine. 
• The conifers require little moisture are best suited to this type of sub-Arctic 

climate. 
• The productivity of boreal forest is lower than those of any other forest 

ecosystem. 
• Animals found in this region include Siberian tiger, wolverine, lynx, wolf, 

bear, red fox, squirrel, and amphibians like Hyla, Rana, etc. 
Temperate 
Deciduous Biome 
(North Western 
Europe – British 
Type Climate) 

• Soils of temperate forests are podzolic and fairly deep. 
• The natural vegetation of this climatic type is deciduous. 
• The trees shed their leaves in the cold season. 
• This is an adaptation for protecting themselves against the winter snow and 

frost. 
• Shedding begins in autumn, the ‘fall’ season. Growth begins in spring. 
• Some of the common species include oak, elm, ash, birch, beech, and 

poplar. 
Temperate 
Rainforest Biome 

• This is a small biome in terms of area covered. The main stretch of this 
habitat is along the northwestern coast of North America from northern 
California through southern Alaska. 
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• There are also small areas in southern Chile, New Zealand, Australia and a 
few other places around the world. 

• Big coniferous trees dominate this habitat, including Douglas fir, Western 
red cedar, Mountain hemlock, Western hemlock, Sitka spruce and 
Lodgepole pine. 

• In addition to the trees, mosses and lichens are very common, often 
growing as epiphytes. 

• Grizzly bears are the common mammals found in Alaska. 
Sub-Tropical 
Deciduous Biome in 
Eastern China, 
South Eastern USA 

• Supports luxuriant vegetation. 
• The lowlands carry both evergreen broad-leaved forests and deciduous 

trees (hardwood). 
• On the highlands, various species of conifers such as pines and cypresses 

are important. 
• Perennial plant growth is not checked by either a dry season or a cold season. 

Temperate 
Deciduous Biome 
(Mediterranean 
Climate) 
 

• Trees with small broad leaves are widely spaced and never very tall. 
• Regions with adequate rainfall are inhabited by low, broad-leafed 

evergreen trees (mostly evergreen oaks). 
• Fire is an important hazardous factor in this ecosystem, and the adaptation 

of the plants enable them to regenerate quickly after being burnt. 
• Plants are in a continuous struggle against heat, dry air, excessive 

evaporation and prolonged droughts. 
• They are, in short xerophytic (drought tolerant). 

Tropical Deciduous 
Biome (Monsoon 
Climate) 
 

• Tropical Monsoon Forests are also known as a drought-deciduous forest; 
dry forest; dry-deciduous forest; tropical deciduous forest. 

• Teak, neem, bamboos, sal, shisham, sandalwood, khair, mulberry are 
some of the important species. 

Savanna or Tropical 
Wet and Dry Biome 
 

• The savanna landscape is typified by tall grass and short trees. 
• The trees are deciduous, shedding their leaves in the cool, dry season to 

prevent excessive loss of water through transpiration, e.g. acacias. 
• Trees usually have broad trunks, with water-storing devices to survive 

through the prolonged drought. 
• Many trees are umbrella shaped, exposing only a narrow edge to the strong 

winds. 
• Savanna biome is rich in mammal, bird and reptile diversity. 

Tropical Rain Forest 
Biome 
 

• High temperature and abundant rainfall support a luxuriant tropical rain 
forest. 

• The equatorial vegetation comprises a multitude of evergreen trees, e.g. 
mahogany, ebony, dyewoods etc. 

• In the coastal areas and brackish swamps, mangrove forests thrive. 
• All plants struggle upwards (most epiphytes) for sunlight resulting in a 

peculiar layer arrangement (canopy). 
• Epiphyte (commensalism – epiphyte benefits without troubling the 

host): An epiphyte is a plant that grows harmlessly upon another plant 
(such as a tree) and derives its moisture and nutrients from the air, rain, and 
sometimes from debris accumulating around it. 
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Figure: rainfall pattern in different biome. 

 

B. AQUATIC ECOSYSTEMS 
Aquatic ecosystems refer to plant and animal communities occurring in water bodies. 
• Aquatic ecosystems are classified into two subgroups: 1) Freshwater ecosystems, such as rivers, lakes and 

ponds; 2) Marine ecosystems, such as oceans, estuary and mangroves. 
• Aquatic ecosystems are classified on the basis of salinity into the following types: 
• Freshwater ecosystems: water on land which is continuously cycling and has low salt content (always 

less than 5 ppt) is known as fresh water. 
• There are two types of freshwater ecosystems: 1) Static or still water (Lentic) ecosystems, e.g. pond, lake, 

bogs and swamps. 2) Running water (Lotic) ecosystems, e.g. springs, mountain brooks, streams and 
rivers. 

• Marine ecosystems: the water bodies containing salt concentration equal to or above that of seawater 
(i.e., 35 ppt or above). E.g. shallow seas and open ocean. 

• Brackish water ecosystems: these water bodies have salt content. e.g. estuaries, salt marshes, 
mangrove swamps and forests. 

 
AQUATIC ORGANISM  
• The aquatic organisms are classified on the basis of their zone of occurrence. 
• Neuston: These organisms live at the air-water interface, e.g. floating plants. 
• Periphyton: These are organisms which remain attached to stems and leaves of rooted plants or 

substances emerging above the bottom mud such as sessile algae. 
• Plankton: Microscopic floating organisms such as algae, diatoms, protozoans and larval forms are called 

plankton. This group includes both microscopic plants like algae (phytoplankton) and animals like 
crustaceans and protozoans (zooplankton). 

• The locomotory power of the planktons is limited so that their distribution is controlled, largely, by 
currents in the aquatic ecosystems. 

• Nekton: This group contains powerful swimmers that can overcome the water currents. 
• Benthos: The benthic organisms are those found living at the bottom of the water mass. 
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LIMITING FACTORS OF THE AQUATIC ECOSYSTEMS 
Sunlight and oxygen are the most important limiting factors of the aquatic ecosystems. 
 

Sunlight Sunlight penetration rapidly diminishes as it passes down the column of water. 
• The depth to which light penetrates a lake determines the extent of plant 

distribution. 
• Suspended particulate matters such as clay, silt, phytoplankton, etc. make the 

water turbid. 
• Turbidity limits the extent of light penetration and photosynthetic activity in a 

significant way. 
• Based on light penetration and plant distribution they are classified as photic 

and aphotic zones. 
Dissolved 
oxygen  

• In freshwater the average concentration of dissolved oxygen is 10 parts per 
million by weight. 

• This is 150 times lower than the concentration of oxygen in an equivalent volume 
of air. 

• Oxygen enters the aquatic ecosystem through the air-water interface and by the 
photosynthetic activities of aquatic plants. 

• Dissolved oxygen escapes the water body through the air-water interface and 
respiration of organisms (fish, decomposers, zooplankton, etc.). 

• The amount of dissolved oxygen retained in water is also influenced by 
temperature. 

• Oxygen is less soluble in warm water. Warm water also enhances decomposer 
activity. Therefore, increasing the temperature of a water body increases the rate 
at which oxygen is depleted from the water. 

• When the dissolved oxygen level falls below 3-5 ppm, many aquatic organisms 
are likely to die. 

Temperature  • Since water temperatures are less subject to change, the aquatic organisms 
have narrow temperature tolerance limit. 

• As a result, even small changes in water temperature are a great threat to the 
survival of aquatic organisms when compared to the changes in air temperatures 
in the terrestrial organisms. 

 
Photic zones 
• Photic (or “euphotic”) zone is the portion that extends from the lake surface down to where the 

light level is 1% of that at the surface. The depth of this zone depends on the transparency of water. 
• Photosynthetic activity is confined to the photic zone. 
• Both photosynthesis and respiration activity take place. 

 
Aphotic zone 
• The lower layers of the aquatic ecosystems, where light penetration and plant growth are restricted 

forms the aphotic zone (profundal zone). Only respiration activity takes place in this zone. 
• The aphotic zone extends from the end of the photic zones to bottom of the lake. 
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Podzols: 
• Podzols are the typical soils of a coniferous or boreal biome. The top layer of the soil is very thin and is 

overlain over sandy or loamy subsurface which has no organic matter (lost due to leaching of 
nutrients to the bottom layers). 

• The soils are characterized by low levels of moisture (excessively drained) and nutrients and are loamy 
or sandy. Others have shallow rooting zones and poor drainage due to subsoil cementation. 

• A low pH further compounds issue. The low pH (acidic) is due to excessive leaching of 
alkaline matter which if present would neutralise the organic acids of the accumulating litter. Hence, 
most Podzols are poor soils for agriculture. They are mostly used for grazing. 
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