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SUSTAINABLE DEVELOPMENT

"Sustainable development is development that meets the

needs of the present generation, without compromising the

ability of future generations to meet their own needs."

- World Commission on Environment and Development (WECD)







ENVIRONMENTAL EDUCATION

Various facilities available at Science City, make it an ideal place for conducting

environmental education activities. Visit to Science City campus will enhance your

understanding about the relationship between human beings and the

environment and develop capabilities/skills to protect the environment and

promote sustainable development.



 Supreme Court directs
universities to include
Environment Studies in UG
curriculum as a compulsory
subject (1991).

 It makes us aware of our need
to adopt sustainable
development.



UGC COURSE CURRICULUM 
ON ENVIRONMENTAL STUDIES  

UNIT 8:
Mandatory Field Visit
PGSC : One stop shop for 
maximum field 
information



Environmental  Issues covered
Climate Change & Air Pollution
Water Conservation

 Rainwater Harvesting System
 Sprinkler System 
 Drip Irrigation
 Karnal Technology

Wastewater Treatment
 Sewage Treatment Plant (STP)

Solid Waste management
Non- Conventional Energy

 Solar, Hydro, Biomass & Wind Power
 Nuclear Energy
 Battery Power

Ecosystems  and Biodiversity 
Disaster management



AIR POLLUTION

CLIMATE CHANGE 
Change

The Principal Sources of Air Pollution are:
Primary Pollutants are emitted directly from various sources and cause harm in their
emitted state. For example: NO, SO2,CO,CO2 etc.
Secondary Pollutants result from chemical transformations in the atmosphere. For
example: O3, H2O2, HNO3, H2SO4, Nitrate and Sulfate etc.

Simply said ‘Climate change is a long-term change in the
average weather patterns that define Earth’s local, regional and
global climates.’
Technically, Climate Change refers to a statistically significant
variation in either the mean state of the climate or in its
variability, persisting for an extended period. The major cause
of this change is CO2 or other Green house gases due to Air
Pollution.



What is Global Warming?
Global warming is the long-
term heating of Earth’s
climate system observed
since the pre-industrial
period (between 1850 and
1900) due to human
activities, primarily fossil
fuel burning, which
increases heat-trapping
greenhouse gas levels in
Earth’s atmosphere.

Since the pre-industrial period, human activities are estimated to have increased Earth’s
global average temperature by about 1 0 Celsius (1.8 0 Fahrenheit), a number that is
currently increasing by 0.2 0 C (0.36 0 F) per decade. This is affecting our ecosystems &
productivity



Weather vs. Climate

Weather refers to
atmospheric conditions
that occur locally over
short periods of time-
from minutes to hours or
days. Familiar examples
include rain, snow,
clouds, winds, floods or
thunderstorms.

Climate refers to the
long-term regional or
global average of
temperature, humidity
and rainfall patterns over
seasons, years or
decades.



Is climate changing ?
Glaciers- Natural  thermometers

"Glaciers in the Himalayan are
receding faster, if the present rate
continues, the likelihood of them
disappearing by the year 2035 is
very high," says the International
Commission for Snow and Ice (ICSI)
in its recent study on Asian
glaciers.

The great Himalayan glaciers are
retreating at the alarming rate of
30-50 feet per year (10-15 meters).

Glaciers expand when climate cools and they shrink when it warms. Most glaciers
around the world are shrinking, proof that climate is warming.

http://www.gsfc.nasa.gov/gsfc/earth/pictures/20020530glaciers/gangotri.jpg
http://www.gsfc.nasa.gov/gsfc/earth/pictures/20020530glaciers/gangotri.jpg




Climate Change Theatre

A unique theatre to promote sustainable
development, the theatre sensitizes the
masses on Climate Change and global
warming issues. This 18 meter diameter dome
shaped building with seating capacity of 125
persons. The theatre takes visitors around the
globe through a film, to explore the
implications of a warming planet, specifically
from the Indian perspective, and provides
opportunity to understand and appreciate the
latest climate issues and the human role in
mitigating and adapting to climate change.
This show also educates visitors on renewable
energy and Sustainable Development issues
via multi-screen projections.



RAIN WATER HARVESTING
Science City harvests 100% of rain water.

 Rain water harvesting is a technique of collection and storage of
rainwater into artificially constructed tanks ( for later use) or in
natural reservoirs, or the infiltration of surface water into
subsurface aquifers (before it is lost as surface runoff).

 One method of rainwater harvesting is rooftop harvesting. All
buildings of PGSC are connected through pipes to and
underground system which takes water harvested from the roof
tops to a large pond (14,000 m3 capacity) specifically constructed
for the purpose. This water is later used for irrigation.



RAIN WATER HARVESTING – Layout Design of Pipes 

throughout the campus



RAIN WATER HARVESTING - RETENTION POND 

Volume: 14,000 m3



SPRINKLER SYSTEM

PGSC conserves water by use of sprinkler system in place of flood
irrigation.

Sprinkler is a device
used to irrigate
lawns, landscapes,
crops, etc. by
applying water in a
controlled manner in
way similar to
rainfall.
They are also used
for cooling and for
the control of
airborne dust.



DRIP IRRIGATION

Drip irrigation is a type
of micro-irrigation
system that has the
potential to save water
and nutrients by
allowing water to drip
slowly to the roots of
plants, either from
above the soil surface or
buried below the
surface. The goal is to
place water directly into
the root zone and
minimize evaporation.



KARNAL TECHNOLOGY
100% treated water generation through
STP is used for irrigation.

Karnal Technology involves
growing tree on ridges 1m wide
and 50 cm high wand disposing of
treated/untreated sewage water in
furrows. The amount of effluents
to be disposed off depends upon
the age, type of plants, climatic
conditions, soil texture and quality
of effluents.



SEWAGE TREATMENT PLANT BASED ON FAB TECHNOLOGY

Bioreactor

Aerator

Screening & 
Grit 
removal

Ring pack media



SEWAGE TREATMENT PLANT BASED ON FAB TECHNOLOGY

• Nature of discharge: Domestic
• Quantity: 150 KL/D
• Designed Capacity: 225 KL/D
• Mode of final Disposal: Use in 

Horticulture/ Irrigation

FAB(Fluidized Aerobic Bioreactor), a waste
water treatment technology, is a better
alternative to conventional waste water
treatment. A thin film on the media
enables the bacteria to act upon the bio-
degradable matter in the effluent and
reduce BOD5/COD content in presence of
oxygen from the air used for fluidization.



SANITATION MANAGEMENT
Bio Toilet Demonstration and Use in PGSC

 Bio toilet is a decomposition mechanized toilet
system which decomposes human excretory waste
in the digester tank using specific high graded
bacteria (aerobic or anaerobic) further converting
it into methane gas and water.

 Hydrolytic, acidogenic, acetogenic and
methanogenic group of bacteria are used.

 Indian Railways is installing Biotoilets to make
railways free of the stink in bathrooms

 The Bio-digester technology has been developed
by Gwalior based Defence Research and
Development Establishment (DRDE) and Tezpur
based Defence Research Laboratory (DRL).



WASTE SEGREGATION

According to Municipal Solid Wastes (Management and Handling) Rules, 2000
municipal solid waste includes commercial and residential wastes generated in
a municipal or notified areas in either solid or semi-solid form excluding
industrial hazardous wastes but including treated bio-medical wastes.

Municipal Solid Waste



 It is the collecting, treating, and disposing of solid
material that is discarded and no longer useful.

 Its sources are households; educational institutions;
hotels; agricultural fields; industries, roads and railways;
hospitals; places of recreation and tourism, etc.

 Improper disposal can create unsanitary conditions and
lead to pollution and outbreak of vector-borne disease.

 Solid waste management involves technical, economic,
administrative, and social challenges.

It is important to segregate waste at source
and dispose it properly.

It is our responsibility to reduce waste and to
recycle & reuse it, where possible, to protect
the environment and conserve our resources.

Solid Waste Management 
Classification of Solid 
Wastes
• Municipal Waste
• Hospital Waste
• Hazardous Waste



Composting of organic waste,
like food waste , paper, garden
and Agricultural waste.

SOLID WASTE MANAGEMENT



Vermicomposting

SOLID WASTE MANAGEMENT



Vermicomposting Demonstration and Use in PGSC

A vermicomposting shed

Segregation of earthworms from 
ready compost

On-going training



RENEWABLE ENERGY
State level Renewable Energy Park

The park is set up in 3.25 acre area with
the assistance of the Ministry of Non-
Conventional Energy Sources (MNES) and
Punjab Energy Development Agency
(PEDA) to create awareness among the
masses on use of various renewable
energy sources (Solar, Wind, Hydel, Tide,
Wave, Geo Thermal etc), information on
new technologies developed in the area
of renewable energy and to educate the
masses on energy conservation measures.
Students can also see live example of
Solar Energy use (as PGSC meets its partial
energy demand through SPV).



Battery Operated Trains

The use of battery operated vehicles
helps to save energy and reduce
carbon dioxide (CO2) emissions.



Evolution of Life

 Evolution is the change in characteristics of a species over several generations .
 As per Darwin’s ‘Theory of Evolution’ all species gradually change over time.
 This happens by natural selection. Individuals in a species have differences in their

genes. Hence, they show variation in physical characteristics.
 Individuals which are best suited to their environment are more likely to survive,

finding food, avoiding predators and resisting disease. These individuals are more
likely to reproduce and pass their genes on to their children.

 Individuals that are poorly adapted to their environment are less likely to survive
and reproduce. Therefore their genes are less likely to be passed on to the next
generation.

 As a result those individuals most suited to their environment survive and
gradually evolve.

To see how life evolved on the earth visit the ‘Panorama of
Life through Ages’ at PGSC



Panorma on ‘Life through the Ages’ at PGSC

At “Life through the Ages Panorama”
students can trace the origin of Earth
(Big Bang) and life and their evolution
and explore progression of human
species, is set up in 80-feet diameter
dome structure through 2D and 3D
models, huge background paintings
(along with landscaping), providing a
wide-angle view of the entire
occurrence. It helps one embark on a
million years journey, from the first
hominines to the last surviving human
species i.e. Homo sapiens. Some
original fossils are also placed at
Science City.



Dinosaur Park

The Panorama is
associated with a 2.5 acres
open Dinosaur Park with
more than 44 life size
dinosaurs and several
robotic dinosaurs on the
island at the Science City.
The students walk through
Cretaceous, Jurassic and
Triassic eras when
Dinosaurs ruled the Earth.

You can also see moving 
dinosaurs at Science City.



Pic Source: https://www.yourgenome.org/facts/what-is-evolution

Evolution, Ecology and Ecosystems

 Ecology is the interaction between organisms and their environment.
 It plays a significant role in forming new species
 An ecosystem includes all living things (plants/animals/organisms) in a given area

that interact with each other and the non-living environment (weather, earth, soil,
atmosphere) that surrounds them

 Major ecosystems are forests, grasslands, deserts, tundra, freshwater and marine.



Birds Gallery and Wetland Ecosystem
A gallery on Avian biodiversity showcasing avian wealth of the country.

Punjab is rich in aquatic
resources which provide
home to a large number of
resident and migratory
birds. It is, therefore,
especially rich in Avian bio-
diversity. A gallery on Bird
biodiversity showcasing
wetland ecosystem along
with various birds of each
State of India has been set
up. It provides information
on avian wealth of the
country and conservation
issues.



BIODIVERSITY

FLORAL BIODIVERSITY IN PGSC

Biodiversity is the variety and variability of life on
Earth. Biodiversity is typically a measure of
variation at the genetic, species,
and ecosystem level. Science City harbours rich
floral and faunal biodiversity

PGSC harbours rich floral biodiversity with Cactus Garden, herbal garden and
avenue of rare, endangered and threatened species. In all, there are more
than 168 plant species covering 144 genera and 58 families of plants. Cactus
garden has been developed in an area of approximately 4.25 acres. An herbal
garden has also been set up with a collection of medicinal and aromatic
plants. Besides, Science City has beautiful collection of trees of Punjab
having rich cultural and heritage value and Ashok Vatika.



 About 168
plant species
from 144
genera.

 More than
5,500 trees in
the campus.



FLORAL BIODIVERSITY IN PGSC

Reference: Jerath et al. 2017



Greenhouses A greenhouse works by converting light energy into
heat energy. Light rays from the sun enter the
greenhouse, where they are absorbed and
converted to heat.



FAUNAL BIODIVERSITY IN PGSC

PGSC is endowed
with a rich faunal
biodiversity.

Bird watchers will
find it interesting.



DISASTER MANAGEMENT

Earthquake Simulator
This theatre-style ride simulator comes
equipped with 30 chairs on a shake
table which enables you to watch a
computer-generated film projected on
the LED TV with an objective to prepare
you to face the disaster while you
undergo a vigorous and shaky feeling of
immersion in real action.
The Earthquake simulator provides
simultaneous and self-regulating
programmable motion in horizontal and
vertical direction and reproduces up to
Richter Scale 6.5 magnitude
programmable earthquake.



Seismic Zones in India

India lies at the north western end of the Indo Australian Plate,
which encompasses India, Australia, a major portion of the Indian
Ocean and other smaller countries. This plate is colliding against
the huge Eurasian plate and going under the Eurasian plate.
 This process of one tectonic plate getting under another is
responsible for making India a earthquake prone area.
 A number of significant earthquakes occurred in and around
India over the past century. Some of these occurred in populated
and urbanized areas and hence caused great damage.



The latest version of
seismic zoning map of India
given in the earthquake
resistant design code on
India [IS 1893 (Part 1) 2002]
assigns four levels of
seismicity for India in terms
of zone factors. In other
words, the earthquake
zoning map of India divides
India into 4 seismic zones
(Zone II,III, IV and V) unlike
its previous version, which
consisted of five or six zones
for the country.
 Zones depicts highest
level of seismicity whereas
Zone 2 is associated with
the lowest level of
seismicity.



Detailed guidelines for construction,
maintenance and fire safety of the
building structures given by National
Building Code of India are strictly
followed.
All buildings structures are equipped
with Fire Fighting equipments as per
the mandatory requirement.

Fire Fighting System



OTHER ATTRACTIONS
CLOSENESS TO NATURE

Magnificent Lake

For boating lovers, a large
artificial lake has been set up
in the centre of the Science
City with a rowing distance of
about 1 kilometer. There are
manual paddle operating
boats for the visitors to move
through the lake and to have a
look at the Dinosaurs Park
which is made on an island
surrounded by the lake.



Environmental Documentaries

A large collection of
environmental documentaries
are available at PGSC. These
documentaries have been
shown to the participants during
hosting of various science
awareness days celebrations,
conferences, seminars and
workshops at Convention Hall.



Large Format Film Projection Theatre

Gear up for a immersive experience of
with our Large Format Film Projection
Theatre!
The film size is 10 times larger than
used in regular theatres and 3 times
larger than standard 70mm film used in
classic Hollywood epics.
With a seating capacity of 327
persons, theatre projecting Large
Format films on 23 meter-tilted dome is
sure to give you larger-than-life thrill.
 It is a mesmerizing visual treat to
watch the full-scale spectacle and
experience the delight of sound clarity!



An American film from MacGillivray
Freeman Films, is about the trials and
tribulations involved in reaching the
summit of the Mount Everest, the highest
mountain peak on Earth, located in the
Himalayan region of Nepal. It was
released to IMAX theatres in 1998 and
became the highest-grossing film made in
the large format. The film portrays the
exhaustive preparations of international
team of climbers, their trek to the
summit, and their successful return to the
Base Camp. It also exhibits and details the
hurdles, challenges and daring
encounters faced by the group including
avalanches, lack of oxygen, and
treacherous ice walls.

Everest- Environmental Documentary



THANKS

PUSHPA GUJRAL SCIENCE CITY, 
KAPURTHALA


