
Environmental studies

Environmental studies deals with every aspect that affects a living 
organism. 

It is essentially a multidisciplinary approach that brings about an 
appreciation of our natural world and human impact on its integrity.

It is an applied science as it seeks practical solution to environment 
related problems.



Concept of Environment
The term environment refers to 
our surrounding which includes 
physical, biological and socio-
cultural aspects. 

The nonliving things like air, 
water land, etc. come under 
physical aspects, and human, 
animal, plants and trees comes 
under biological aspects and the 
man made aspects like culture, 
religion, customs, etc. comes 
under socio cultural aspects.

There should be a harmonious 
relationship among the 
components of the environment.



Multidisciplinary Nature



Use of Biotechnology, microbiology, biology, 
life science in environmental studies

helping to make manufacturing processes cleaner and more efficient by 
reducing toxic chemical pollution 



Role of biochemistry in environmental 
studies

Biochemists helps determine the environmental causes of disease 



Role of physical science in environmental 
studies

environmental issues, such as water pollution, energy conservation, and 
global climate change



Role of Computer science in environmental 
studies

Computer science is helping to frame our understanding of climate change



Role of Economics in Environmental 
Studies

Environmental economists study the economics of natural resources from 
both sides - their extraction and use



Role of mass communication in environmental 
studies

Mass Media plays an important role for creating environment awareness 
among people



Role of law in environmental studies

Environmental laws not only aim to protect the environment from harm, but 
they also determine who can use natural resources and on what terms. 

Laws may regulate pollution, the use of natural resources, forest protection, 
mineral harvesting and animal and fish populations



Importance

To clarify the idea that what is to be done in the environmental context

To bring awareness and knowledge about environment in individuals 
and social groups.

To motivate the individuals to participate in solving the real- time 
environmental problems.



Scope of Environmental Science

Conservation of nature and natural resources

Conservation of biological diversity. 

Control of environmental pollution. 

Stabilization of human population and environment. 

Social issues in relation to development and environment. 

Development of non-polluting renewable energy system and providing new 
dimension to nature’s security.



Scope of Environmental Science

There is a need to understand and make ourselves aware of our natural assets and 
get concerned about our environment and sustainable utilization of the resources.

Scope of environmental studies is very wide and nearly covers some aspects of 
every major discipline (biology, chemistry, physics, geography, resource 
management, economy, etc.)





Need for Public Awareness
Stress on natural resources and quality of life due to development activities and 
rapid urbanization.

Deterioration of the air and water quality, high noise level, increasing vehicular 
emission, etc. 

Protecting our environment is economically more viable than cleaning it up once 
it is damaged.



Need for Public Awareness

Pollution of different types (soil, air, water) is growing day by day.

Awareness of these problem is necessary to develop sense of responsibility and 
ethics among people.

This will help to tackle the challenges related to environment.



Biggest Environmental Threats

Climate Change

Global Warming

Species extinction and biodiversity loss

Pollution

Melting Polar Ice-Caps and Rising Sea Levels

Sea Dead Zones

Excessive population growth 

Natural resource drain

Deforestation

Soil Degradation



Climate change ??????

Climate change is a change in the statistical distribution of weather patterns when 
that change lasts for an extended period of time.

Climate change, also called global warming, refers to the rise in average surface 
temperatures on Earth.

Impacts: Include rising sea levels, shrinking mountain glaciers, accelerating ice 
melt in Greenland, Antarctica and the Arctic, and shifts in flower/plant 
blooming times.

Causes: These are all consequences of the warming, which is caused mainly by 
people burning fossil fuels and putting out heat-trapping gases into the air.
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EVIDENCE
1: Global temperature rise

The planet's average surface temperature has risen about 1.62 degrees Fahrenheit 
(0.9 degrees Celsius) since the late 19th century.

A change driven largely by increased carbon dioxide and other human-made 
emissions into the atmosphere.

Most of the warming occurred in the past 35 years, with the five warmest years on 
record taking place since 2010. 2016 was the warmest year on record.

July 2019 was the hottest month ever recorded on earth.



2: Warming oceans
The oceans have absorbed much of this increased heat, with the top 700 meters 
(about 2,300 feet) of ocean showing warming of more than 0.4 degrees 
Fahrenheit since 1969.



3: Shrinking ice sheets

The Greenland and Antarctic ice 
sheets have decreased in mass. Data 
from NASA's gravity recovery and 
climate experiment show 
Greenland lost an average of 281 
billion tons of ice per year 
between 1993 and 2016, while 
Antarctica lost about 119 billion 
tons during the same time period. 

The rate of Antarctica ice mass loss 
has tripled in the last decade.



4: Glacial retreat

Glaciers are retreating almost 
everywhere around the world 
— including in the alps, 
Himalayas, Andes, Rockies, 
Alaska and Africa.



5: Decreased snow cover

Satellite observations reveal that the 
amount of spring snow cover in the 
northern hemisphere has decreased 
over the past five decades and that the 
snow is melting earlier.



6: Sea level rise
Global sea level rose about 20
centimeters in the last century.

The rate in the last two decades,
however, is nearly double that of the
last century and is accelerating
slightly every year



7: Declining Arctic sea ice

Both the extent and thickness of
Arctic sea ice has declined rapidly
over the last several decades.

Image: Visualization of the 2012
Arctic sea ice minimum, the lowest
on record



8: Ocean  acidification
Since the beginning of the industrial
revolution, the acidity of surface
ocean waters has increased by
about 30 %.

This increase is the result of
humans emitting more carbon
dioxide into the atmosphere and
hence more being absorbed into the
oceans.

The amount of carbon dioxide
absorbed by the upper layer of the
oceans is increasing by about 2
billion tons per year.



change: How do we know?
CO2 Level (in ppm) in atmosphere



Carbon Dioxide
LATEST 
MEASUREMENT:
November 2018

410 ppm

The time series below
shows global distribution
and variation of the
concentration of mid-
tropospheric carbon dioxide
in parts per million (ppm).



Gases that contribute to the greenhouse 
effect include:
Water vapor. 

The most abundant greenhouse gas, but importantly, it acts as a feedback to the 
climate. Water vapor increases as the earth's atmosphere warms.



Gases that contribute to the greenhouse 
effect include:
Carbon dioxide (CO2)

A minor but very important component of the atmosphere, carbon dioxide is 
released through natural processes such as respiration and volcano eruptions 
and through human activities such as deforestation, land use changes, and 
burning fossil fuels. 

Humans have increased atmospheric CO2 concentration by more than a third 
since the industrial revolution began. 

This is the most important long-lived "forcing" factor of climate change.



Gases that contribute to the greenhouse 
effect include:
Methane

A hydrocarbon gas produced both through natural sources and human activities, 
including the decomposition of wastes in landfills, agriculture, and especially 
rice cultivation. 

On a molecule-for-molecule basis, methane is a far more active greenhouse gas 
than carbon dioxide, but also one which is much less abundant in the 
atmosphere.



Gases that contribute to the greenhouse 
effect include:
Nitrous oxide. 

A powerful greenhouse gas produced by soil cultivation practices, 
especially the use of commercial and organic fertilizers, fossil fuel 
combustion, nitric acid production, and biomass burning.



Gases that contribute to the greenhouse 
effect include:
Chlorofluorocarbons (CFCs)

Synthetic compounds entirely of industrial origin used in a number of 
applications, but now largely regulated in production and release to the 
atmosphere by international agreement for their ability to contribute to 
destruction of the ozone layer. They are also greenhouse gases.



The role of human activity

The industrial activities that our modern civilization depends upon have raised 
atmospheric carbon dioxide levels from 280 parts per million to 400 parts per 
million in the last 150 years. 



Effects

Temperatures will continue to rise

Changes in precipitation patterns

More droughts and heat waves

Hurricanes will become stronger and more intense

Sea level will rise 1- 4 feet by 2100.

Arctic likely to become ice-free



Institutions in Environment 
Bombay Natural History Society (BNHS), Mumbai

World Wide Fund for Nature, New Delhi

Center for Science and Environment (CSE), New Delhi

Salim Ali Center for Ornithology and Natural History (SACON), 
Coimbatore



Natural resources

RESOURCES

Any thing, which is useful  for man, or can be transformed into a useful 
product or can be used to produce a useful thing, can be referred as ‘resources’.

Example: rocks, minerals, soil, rivers, plants & animals.



NATURAL RESOUCES
Materials that come from the earth. 

Those resources that are drawn directly from the nature and used without 
modifications are called natural resources.  e.g. Air, water, minerals, 
vegetation/forest and animal wealth.

All the natural resources are responsible for the buildup of the sustainable 
economy of the country.



TYPES of NATURAL RESOUCES
On the basis of origin:

Abiotic

Biotic

On the basis renewability

Renewable                                       Inexhaustible

Non-renewable Exhaustible



ON THE BASIS OF ORIGIN:

ABIOTIC RESOURCES

Abiotic natural resources are all the non-living resources that cannot replace 
themselves easily and are obtained from the surface of the earth’s crust.

Some of these resources are reproduced at extremely slow rates in terms of human 
life periods.

Examples would include water, land, mineral ores such as copper, gold, silver and 
aluminium.



BIOTIC RESOURCES
Biotic natural resources are all living resources that are able to reproduce, 
replace life and grow in numbers.

These are all the resources that are obtainable from the biosphere.

Example : agriculture, fish, wildlife etc.



ON THE BASIS RENEWABILITY:

RENEWABLE RESOURCES

There are some resources that cannot be exhausted and are available in plentiful.

These can be easily replenished through natural processes in different ecosystems 
and are often known as renewable natural resources.

 For example, sunlight and wind are two examples of renewable natural resources.



NON-RENEWABLE RESOURCES

These are those resources which are not renewed/replenished and are affected 
by human activity

 Non renewable resources are exhaustible and are extracted faster than the rate 
at which they formed. For e.g. Fossil fuels, minerals etc



INEXHAUSTIBLE RESOURCES

It is a natural resource that will never run out so if we take advantage of the
greatest natural resources, it will not be depleted and will continue to exist, such
as water, sunlight, tidal energy, ocean energy and wind energy.

Wind power technology is one of inexhaustible resources examples.



EXHAUSTIBLE RESOURCES

These resources are limited in nature and they are non-maintainable, comes 
under non-renewable category.

Example: coal, petrol.



natural resources and associated problems

Resource depletion is the consumption of a resource faster than it can be replenished.

Over a period of time, many of our natural resources are being depleted.

Over exploitation of natural resources such as forest, wild life, …. leads to ecological
imbalance.

Agricultural practices such as indiscriminate use of fertilizers and pesticides contaminate the
soil and water sources.

Urbanization, overpopulation, deforestation, deterioration of water resources are all factors
contributing to this depletion.

Our resources are getting depleted at a faster rate than they are produced or renewed by
nature.



KINDS OF RESOURCES

 Water Resources

 Energy Resources

 Land Resources



FOREST RESOURCES

Forest is an area with a high density of trees, together with other plants, 
covering a large area of land.

 Forests are home to 50% to 90% of earth’s species.

 These forests not only produce innumerable material goods, but also provide 
several environmental services which are essential for life.



Functions of Forest Resources
Productive functions

Timber, bamboos, food, essential oils etc.

Latex, medicines etc.

Protective functions

Conservation of soil and water

 Prevention of drought

Prevent flash floods and soil erosion

Protection against wind, cold, radiation & noise.

Regulative functions

Absorption, storage and release of gases, water, mineral elements & radiant 
energy.



Functions of Forest Resources
Regulative functions

Absorption of solar heat during evapotranspiration 

Maintaining CO2 levels for plant growth

Maintaining the local climate conditions.









WATER RESOURCES
Water resources are sources of water that are useful or potentially 
useful to humans. Uses of water include agricultural, industrial, 
hydro-electric power, thermal power, household, recreational, wildlife 
preservation  and environmental activities. Virtually all of these 
human uses require fresh water.



 Water is an essential natural resource for sustaining life.

 Water forms 60% of our body weight.

 Water is a renewable and limiting resource.

 About three – fourth of earth’s surface is occupied by oceans.

 About 97% of the earth’s water is strong saline.

 The rest 3% is freshwater.

 Pure, usable water on land is only 0.3%.

India occupy third place in the world, having around  4% of world's 

freshwater resources.

Sources of Water

 Surface water : rivers, lakes, rainfall etc.

 Ground Water: 





WATER Usages

Globally:

About 70% of the total consumption is used in agriculture

About 4-5 % is used for domestic and municipal supplies.

Rest (25%) is used by various industries

India

 90% agriculture

7% industry

3 domestic use



WATER resources Usages in india

Irrigation

Hydro-electricity

Navigation : Ganga, The Brahmaputra and Mahanadi etc.

Pisciculture (fishing culture)

Industry

Domestic

Recreational activities

Wildlife preservation

HAIDER ALI



Fresh water depletion
It is caused by over exploitation, excessive use and unequal access to water 
among different social groups. 

Increasing population, intensive industrialization, deforestation and 
mismanagement of water resources have caused a crisis



Sustainable water management

A number of measures can be used for the better management of water resources 

Building several small reservoirs instead of few mega projects

Developing small catchment dams 

Soil management, micro-catchment development and afforestation: help 
recharging of ground water

Treating and recycling of municipal waste water

Prevent leakages from dams and canals

Effective rainwater harvesting in urban areas



Dams
A dam is a barrier constructed across a river to collect the water:

45000 large dams, that supplies water to 30-40% of the irrigated land worldwide.

Benefits of large dams:

Provide water for irrigation

Supply water for hydro-electric power

Navigation or transportation

Control floods

Control soil erosion

Help fish culture

Help forestation

Provide employment



Dams

Problems caused by dams:

Fragmentation and physical transformation of rivers

Serious impact on riverine ecosystem

Social consequences of large dams due to the displacement of people

Water-logging and salinization of the surrounding lands

Dislodging animal population and damaging their habitat

Disruption of fishing and waterway traffic

Emission of greenhouse gases from reservoirs due to rotting vegetation and carbon 
inflows from the catchment is a recently identified impact.



Dams

Problems caused by large dams:

Large dams have more serious impacts on the lives, livelihoods, cultures and spirituals 
existence of indigenous and tribal peoples. These people suffered more and often 
excluded from sharing benefits.

In India, 16-18 million people displaced by dams, 40-50% were tribal people.



ENERGY RESOURCES
The substances from which we produce energy are known as energy sources. We 
need energy for our day to day life. 

The energy we use are of two broad categories: 

1. Renewable source of energy 

2. Non-renewable source of energy



Energy Resources
Energy

Energy resources or power resources refer to the energy that is used for running 
vehicles/machines/ engines and also for lighting and heating. It is inevitable 
resource for existence. It is essential component in economic as well as 
technological development. It can be classified as

 conventional energy resources

 alternative energy resources



Energy

1. Sources of energy
◦ What are the major sources of energy?

◦ How our usage of energy has changed in time?

2. Energy use
◦ To what purposes energy is used for?

3. Challenges
◦ What major energy challenges are we facing?



Energy
Nature
◦ Energy is movement or the possibility of creating movement:

◦ Exists as potential (stored) and kinetic (used) forms.

◦ Conversion of potential to kinetic.

◦ Movement states:

◦ Ordered (mechanical energy) or disordered (thermal energy).

◦ Temperature can be perceived as a level of disordered energy.

◦ Major tendency is to move from order to disorder (entropy).

Importance
◦ Human activities are dependant on the usage of several forms and sources of energy.

◦ Energy demands:

◦ Increased with economic development.

◦ The world’s power consumption is about 12 trillion watts a year, with 85% of it from fossil fuels.



Energy Resources

Conventional 

1. Coal

2. Petroleum

3. Natural gas

4. Hydropower

5. Nuclear power

NON-CONVENTIONAL 

1. Hydrogen and fuel cells

2. Solar energy

3. Wind energy

4. Geothermal energy

5. Biomass fuels

6. Energy from urban waste



Sources of Energy
Chemical
• Fossil fuels (Combustion)

Nuclear
• Uranium (Fission of atoms)

Energy

Non-Renewable

Renewable

Nuclear
• Geothermal (Conversion)
• Fusion (Fusion of hydrogen)

Gravity
• Tidal, hydraulic (Kinetic)

Indirect Solar
• Biomass (Photosynthesis)
• Wind (Pressure differences)

Direct Solar
• Photovoltaic or solar cell 
(Conversion)



Sources of Energy

1. Renewable energy

Renewable energy is energy that is collected from

renewable resources, which are naturally replenished

on a human timescale, such as sunlight, wind, tides,

waves, and geothermal heat.

Application: electricity generation, air and water

heating/cooling, transportation, and rural (off-grid)

energy services.



Sources of Energy

2. Non-Renewable energy

Non-renewable energy comes from sources that will
run out or will not be replenished in our lifetimes or
even in many, many lifetimes.

Most non-renewable energy sources are fossil fuels:
coal, petroleum, and natural gas. Carbon is the main
element in fossil fuels.

They are relatively inexpensive to extract. They can
also be stored, piped, or shipped anywhere in the
world.

However, burning fossil fuels is harmful for the
environment. When coal and oil are burned, they
release particles that can pollute the air, water, and
land.

Burning fossil fuels also upsets Earth’s “carbon
budget,” which balances the carbon in the ocean, earth,
and air.



Alternative Energy Resources
What new sources of energy are likely to satisfy future demands?

1 Hydrogen and fuel cells

2. Solar energy

3. Wind energy

4. Geothermal energy

5. Alcohols as fuels

5. Biomass fuels



Chemical Energy Content of some Fuels (in MJ/kg)
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Evolution of Energy Sources
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Global Energy Systems Transition, (% of market)
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Challenges

Energy supply
◦ Providing supply to sustain growth and requirements.

◦ A modern society depends on a stable and continuous flow of energy.

Energy demand
◦ Generate more efficient devices:

◦ Transportation.

◦ Industrial processes.

◦ Appliances.

Environment
◦ Provide environmentally safe sources of energy.

◦ Going through the energy transition (from solid to gases).



LAND RESOURCES
In the direct words 

‘natural resource in the form of arable land’. 

Arable land (from Latin Arabilis, "able to be plowed") is land capable of being 
ploughed and used to grow crops. 

Land is among the most important natural resources.

It covers up only 29% of the earth’s surface and all parts of the land are not 
habitable. 

The uneven distribution of population in different parts of the world is mainly due to 
varied characteristics of land and climate.

Asia has 58 percent of the world's population but only 26 percent of the arable land



Land Use Worldwide – A Global Perspective



Land distribution 



Land degradation
The change in the characteristic and quality of soil which adversely affect its fertility 
is called as land degradation. 

Land degradation is the most important environmental problem currently 
challenging sustainable development in many parts of the world. 

Land degradation means: 

1) Loss of natural fertility of soil because of loss of nutrients. 

2) Less vegetation cover 

3) Changes in the characteristic of soil. 

4) Pollution of water resources from the contamination of soil through which water 
sweeps into ground or runoff to the water bodies. 

5) Changes in climatic conditions because of unbalance created in the environment.



Land degradation in india
India’s land is undergoing degradation or desertification. In 2011-2013, it stood at 
29.3 percent of the total land, representing an increase of 0.57 percent (which is 
1.87 million hectares in area) compared with 2003-2005, according to a report by 
ISRO’s space applications centre.

Soil erosion due to water and wind, and degradation of vegetation cover were the 
main processes that has led to land degradation.

Almost 90 percent of the states experienced a rise – notably Delhi and the 
northeastern states – in land degradation in 2011-2013 compared with 2003-2005.

Reclaiming degraded lands will require a strict land-use policy and better 
watershed management initiatives, say experts.



Causes of land degradation
Deforestation 

Soil erosion by wind or water 

Mining 

Industrialization  

Unsustainable agricultural practices 

Urban expansion



SOIL EROSION
Soil erosion is the washing away of the top layer of the soil. 

It washes away the nutrients in soil such as nitrogen, 
phosphate and potassium resulting in infertility of the soil.

 In India in 1971 alone 6000 million tons of soil was lost.



CAUSES OF SOIL EROSION
RAINFALL- raindrops directly strike the soil surface and detach the 
soil particles. 

Wind- transportation of soil and sand particle by wind is best seen in 
deserts and along the seashore. 

Biotic factors- Grazing by cattle, cutting down of trees, agricultural 
activities, construction of buildings and laying of roads (Done by 
mankind).



DESERTIFICATION
Desertification is a process by which fertile land becomes desert. Causes 
for the origin of manmade deserts, 

Removal of trees . 

Modern methods of agriculture instead of more traditional . 

Over exploitation of fertile soil particularly in areas of low rainfall by 
cultivating cash crops.



Man Induced Landslides

Human factors in man induced landslides:

These are basically the human activities like construction of roads,
buildings, dams, etc. These have strong bearing on the man induced
landslides.

The correlation between construction of roads and landslides is positive.
It has the three stage relations.



First stage, which is the pre-modified stage of natural slope, the steady-state 
condition is found. 



Then, the natural slopes are modified or undercut for the 
construction of roads and dams, etc. Thus, steady-state condition is 
disabled



Then landslides take place so that steady-state condition is reestablished.
Therefore, landslides can be said nature’s rule of equilibrium.



Role of an individual in conservation of 
natural resources



Conservation of energy
 Switch off light, fan and other appliances when not in use.

 Use solar heater for cooking.

 Dry the cloth in the sun light instead of driers.

 Use always pressure cookers

 Grow trees near the house to get cool breeze instead of using AC and air cooler.

 Ride bicycle or just walk instead of using scooter for a short distance.



Conservation of water

 Use minimum water for all domestic purposes.

 Check the water leaks in pipes and repair them properly.

 Reuse the soapy water, after washing clothes for washing courtyard, carpets etc.

 Use drip irrigation.

 Rain water harvesting system should be installed in all the houses.

 Sewage treatment plant may be installed in all industries and institution.

 Continuous running of water taps should be avoided.

 Watering of plants should be done in the evening.



Conservation of soil:

 Grow different type plants i.e. trees, herbs and shrubs.

 In the irrigation process, using strong flow of water should be 
avoided.

 Soil erosion can be prevented by sprinkling irrigation



Equitable use of resources for sustainable life style:

Sustainable development

Development of healthy environment without damaging natural resources.

Unsustainable development

Degradation of the environment due to over utilization of natural resources.

LIFE STYLE IN MORE DEVELOPED COUNTRIES:

22% of world population, 88% of it’s natural resources and 85% of total global income.

Consumption is more and pollution is more.

Life style in less developed countries:

78% of world population, 12% of it’s natural resources and 15% of total global income.

Consumption is less and pollution is less.


