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GE3451 

UNIT I 

UNIT II 

ENVIRONMENTAL SCIENCES AND SUSTAINABILITY 

ENVIRONMENT AND BIODIVERSITY 

Definition, scope and importance of environment - need for public awareness. Eco-system 
and Energy flow- ecological succession. Types of biodiversity: genetic, species and 
ecosystem diversity� values of biodiversity, India as a mega-diversity nation hot-spots of 
biodiversity � threats to biodiversity: habitat loss, poaching of wildlife, man-wildlife conflicts 
- endangered and endemic species of India � conservation of biodiversity: In-situ and ex-situ. 

UNIT IV 

ENVIRONMENTAL POLLUTION 

UNITII RENEWABLE SOURCES OF ENERGY 

UNIT V 

Causes, Effects and Preventive measures of Water, Soil, Air and Noise Pollutions, Solid, 
Hazardous and E-Waste management. Case studies on Occupational Health and Safety 
Management system (OHASMS). Environmental protection, Environmental protection acts. 

LTPC 

200 2 

SUSTAINABILITY AND MANAGEMENT 

6 

Energy management and conservation, New Energy Sources: Need of new sources. Different 
types new energy sources. Applications of- Hydrogen energy, Ocean energy resources, Tidal 
energy conversion. Concept, origin and power plants of geothermal energy. 

SUSTAINABILITY PRACTICES 

6 

2 

Development , GDP ,Sustainability- concept, needs and challenges-economic, social and 
aspects of sustainability-from unsustainability to sustainability-millennium development 
goals, and protocols-Sustainable Development Goals-targets, indicators and intervention 
areas Climate change- Global, Regional and local environmental issues and possible 
solutions-case studies. Concept of Carbon Credit, Carbon Footprint. Environmental 
management in industry-A case study. 

6 

6 

6 

Zero waste and R concept, Circular economy, ISO 14000 Series, Malerial Lile cycle 
assessment, Environmental Impact Assessment. Sustainable habitat: Green buildings, Green 
materials, Energy efficiency, Sustainable transports. Sustainable energy: Non-conventional 
Sources, Energy Cycles-83 carbon cycle, emission and sequestration, Green Engineering: 
Sustainable urbanization Socio economical and technological change. 

TOTAL: 30 PERIODS 
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Examples 
Animals cannot synthesis their food directly but depend on the plants either directly 

or indirectly. 
Biome (Small Ecosystem) 

A kind of organisms which can live in a particular ecosystem depends on their 
physical and metabolic adoptions to the environment of that place. On earth there are many 
sets of ecosystems which are exposed to same climatic conditions and having dominant 
species with similar life cycle, climatic adoptions and physical structure. This set of 
ecosystem is called a biome. 

Thus, the biome is a small ecosystem with in an ccosystem. 

TYPES OF ECOSYSYEM 

1.Natural ecosystem 

Terrestrial Ecosystem 

Aquatic Ecosystem 

Terrestrial 

Forest Grassland 

salt content. 

Types of Ecosystem 

Natural 

Desert 

(i) Fresh water ecosystem 

Marine 

Lotic: river, stream or spring 

Natural ecosystems operate themselves under natural conditions. Based on habitat 
types, it can be further classified into 

Aquatic 

This ecosystem is related to land and types of vegetation. Examples: Grassland 
ecosystem, forest ecosystem, desert ecosystem, etc. 

This ecosystem is related to water, it is further sub classified into two types based on 

(a) Running water ecosystems Examples: Rivers, streams 
(b) Standing water ecosystema Examples: Pond, lake 

Artificial/Man-made 

(ii) Marine ecosystem Examples: Seas and sea shores 
2. Artificial (or) Man-Engineered ecosystems 
Artificial ecosystem is maintained by human. 
Examples: Croplands, gardens 

Fresh water 

6 

Lentic: Lake pond or swamp 



3. Environmental studies infom about peoples effective role in protecting the environment 
by demanding changes in laws and enforcement systems. 
4. Environmental studies have a direct relation to the quality of life we live. 

5. Environmental studies develop a concern and respect for the environment. 
NEED FOR PUBLIC AWARENESS 

Increasing population, urbanisation and poverty have gencrated pressurc on the natural 
resources and lead to a degradation of the environment. To protect (or) prevent the 
environment from the pollution, Supreme Court has ordered and initiated the environmental 
awareness to the public through Government and Non - government agencies to take part to 
protect our environment. 
Importance of Public (or) Community participation 
Environnental pollution cannot be removed by the laws alone. The proper implementation 
and especially public participation are the important aspects, which should be given 
importance and stress. The public participation is useful in law making process and 
controlling the pollution activities. Thus the public participation plays a major role in the 
effective environmental management. 
Types of Public Participation 
Public participation in the decision making process can be at any stage and of various forms. 
Pressure Group: The public "Pressure group" may be formed to influence the government 
on one hand and the industries on the other hand. 

Watch dog: The public can act as "watch dog" to protect the interests of public against 
environmental hazardous activities. 

Advisory council: The public can also act as advisory council and agencies, which is 
constituted to keep the environment suitable for living. 
Enforcing the environmental laws: The services of public can be utilized to enforce the 
environmental laws. If necessary the member of public should conduct public interest 
litigations. 
Ecology 

All living organisms, whether plant or animal or human being are surrounded by the 
environment, from which they derive their needs for survival. Each living component 
interacts with non-living components for their basic requirements from different ecosystem. 

Ecology is the study of interactions among organisms or group of organisms with 
their environment. The environnment consists of both biotic components (living organisms) 
and abiotic components (non-living organisms). 

Ecology is the study of ecosystems. 
Ecosystem 

(or) 

Ecosystem is the basic functional unit of ecology. The ternm ecosystem is coined from 
a Greek word meaning "study of home". 

A group of organisms interacting among themselves and with environment is known 
as ecosystem. Thus, an ecosystem is a community of different species interacting with one 
another and with their non-living environment exchanging energy and matter. 



STRUCTURE (0r) COMPONENTS OF AN ECOSYSTEM 

The structure of an ecosystem explains the relationship betwcen abiotic (non-living) 

and biotic (living) components. 
An ecosystem has twvo major components 

1. Abiotic (non-living) componcnts. 
2. Biotic (living) components. 

1. Abiotic (non-living) components 

Examples: 

Non-living components (physical and chemical) of an ecosystem collectively form a 

community called abiotic components (or) abiotic community. 
Examples: Climate, soil, water, air, energy, nutrients, etc. 
1. Physical components: It includes the energy, climate, raw materials and living space that 
the biological community needs. It is useful for the growth and maintenance of its member. 

Examples: Air, water, soil, sunlight, etc. 

Abiolic 
Component 

2. Chemical Components: It is the sources of essential nutrients. 

ECOSYSTEM 

2. Biotic components 

Biotic 
Component 

) Organic substances: Protein, lipids, carbohydrates, etc. 
(ii) Inorganic substances: All micro (Al, Co, Zn, Cu) and macro elements (C, H, 0, P, N,P, 

K) and few other elements. 

a. Autotrophic components 

Living organisms (or) living members in an ccosystem collcctively form its 
community called biotic components (or) biotic community. The living components are made 
of many different species. These species are distinguished on the basis of their nutritional 

(feeding) relationship. It includes 

Examples: Green plants, algae, bacteria, etc. 
b. Heterotrophic components 

The members of autotrophic components are producers, which are autotrops (self 
nourishing organisms). They derive energy from sunlight and make organic compounds from 
inorganic substances. 

The members of heterotrophic components are consumers and deconposers, which 
are heterotrophs (dependent on others for food). They consume the autotrophs (producers). 
The heterotrophs are 

7 

(a) Macro consumers: These are herbivores, omnivores (or) carnivores. 
(b) Saprotrophs (micro consumers): These are decomposers (bacteria, fungi, etc). 



MEMBERS OF 

CLASSIFICATION OF BIOTIC COMPONENTS 

1. Producers (Autotrophs) 

BIOTIC COMPONENTS 

The members of biotic components of an ccosystem are grouped into three groups 

based on how they get their food, Producers (Plants), Consumer (Animals) and Deconmposers 

(Micro-organisms) 

Photosynthesis 

Producers synthesize their food themselves through photosynthesis. 

Examples: All green plants, trees. 

The green pigments, called chlorophyll, present in the leaves of plants, converts CO2 

and H;0 in the presence of sunlight into carbohydrates. 

6CO, + 12H,0 

2. Consumers (heterotrophs) 

Examples 

This process is called photosynthesis. 

Types of consumers 

Consumers are organisms, which cannot prepare their own food and depend directly 

or indirectly on the producers. They cannot make organic compounds, but can transform one 

form of organic compounds into other form of organic compounds. 

Animals eating species: Fish, lions, tiger, etc. 

hv 

Chlorop1yll 

Plant eating species: Insects, rabbit, goat, deer, cow, etc. 

Consumers are of the following types. 

(i) Primary consumers (Herbivores) (plant eaters) 

OF AN ECOSYSTEM 

> CoHj206 + 60, + 6H,0 

Examples: Insects, rat, goat, decr, cow, horse, etc. 

Primary consumers are also called herbivores; they directly depend on the plants for 

their food. So they are called plant eaters. 

Examples: Frog, cat, snakes, foxes, etc. 

(ii) Secondary consumers (primary carnivores) (meat eaters) 

|GrAss 

Examples: Tigers, lions, etc. 

Secondary consumers are primary carnivores, they feed on primary consumers. They 

directly depend on the herbivores for their food. 

(iii) Tertiary consumers (Secondary carnivores) (Meat eaters) 

Rat 

Tertiary consumers are secondary carnivores, they feed on secondary consumers. 

They directly depend on the primary carnivores for their food. 

(OR) 

(Herbívores) 

Cat 

(Producere) (Primary conBumer) (SecOndary coDsumer) 
Droducere (Primary cernivores) 

Tiger 
(Tartiary consumer) 

(Secondary carnivorea) 
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