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he month of June brought 
many good news for Science 
and Technology; however, two 
are worth mentioning, in which 

Indian scientists have played a significant 
role. We know that development of low 
pressure leads to formation of depression 
in the oceans, which in turn creates cy-
clones. The recent cyclones, namely Tauk-
tae damaging Kerala, Karnataka, Goa and 
Maharashtra before hitting Gujarat on 19 
May and Yass to West Bengal and Odisha 
coast on 25 May. Though the recent de-
velopment in weather forecasting dissem-
inated warning well in advance, we must 
remember that such predictions are large-
ly based on remote sensing techniques and 
depend on satellite imaginaries. Detection 
of the cyclone is possible only after it has 
developed as a well-marked low-pressure 
system over the warm ocean surface. Now 
a team of scientists has devised a novel 
method for early detection of tropical cy-
clones. The method aims to identify initial 
traces of pre-cyclonic eddy vortices in the 
atmospheric column, prior to satellite 
detection over ocean surface, and track 
its spatio-temporal evolution. It is worth 
to know and understand the technique in 
detail and communicate such news to our 
young club members. 

The second one is regarding renewable 
energy resources. Such resources reduce 
carbon emissions and challenge the threat 
of global warming and energy crisis. Other 
than well-known unconventional methods 
to generate electricity like piezoelectric, 
thermoelectric, and electrostatic tech-
niques, a team of Indian scientists has  
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fabricated a simple, cost-effective, 
bio-compatible, transparent nano-
generator that can generate electricity 
from vibrations all around us for use in 
optoelectronics, self-powered devices and 
other biomedical applications. Such news 
should reach everyone and explored more 
by our members. The younger generation 
must follow such research so that they can 
think about a career in such subjects. 

We at Vigyan Prasar always look at the 
VIPNET network as a real backbone of the 
society. Commitment of our members to 
take science to the masses is commend-
able; and hence we bring lot of resources 
through our print, electronic, social and 
digital media like India Science OTT chan-
nel, Dream 2047, Vigyan Prasar YouTube, 
Twitter, Facebook and of course VIPNET 
Curiosity. I am sure each one of you make 
use of these resources for enriching your 
knowledge and disseminating relevant 
information to your fellow club members. 

The Year 2021 will be exciting for all of 
us as it is the 75th year of Independence, 
and Vigyan Prasar is going to celebrate 
Swatantrata Ka Amrit Mahotsav with 
Vijnana Bharati wherein we will get to 
know about new dimension of our Inde-
pendence Movement, i.e., India’s Inde-
pendence Movement and Science. I wish 
you a great time ahead and remind you to 
follow COVID-appropriate behaviour. 
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he construction industry 
has long been regarded 
as one of the most signif-
icant contributors to our 

slowly diminishing environment. The 
industry generates high amount of 
waste through its various activities like 
construction, demolition, renovation 
etc. These lead to the genesis of con-
struction and demolition (C&D) waste. 
Management of C&D waste has been 
in focus to achieve sustainable goals. 
Material production for construc-
tion work accounts for a significant 
percentage of all energy consumed 
nationally in developing countries. 
Hence, it becomes vital that the con-
struction industry attempts to reduce 
waste at all its stages. 

The waste material generated may 

be damaged or unused. The materials 
can be recycled or reused in other 
forms. Recovered waste wood can be 
recycled as lumber for new building 
projects. Cement, bricks, and plaster 
can be broken and reused in other 
projects.

Overproduction, improper han-
dling, incorrect storage, incorrect 
ordering, design change, manufac-
turing defects, and rework are factors 
that contribute to material waste 
during construction activities. Other 
factors include lack of training and 
poor craftsmanship of the workers. 
Waste Management on project sites 
has become a major focus area due to 
construction waste's harmful effect on 
land use, energy consumption, noises 
pollution, and human health. 

C&D waste and its types 
Soil, bricks, concrete or cement 
and gypsum are some of the C&D 
wastes which need to be taken care 
of. Gypsum, when moist, tends to 
release water which could run off as 
white fluid causing problem for the 
population residing around the plant. 
Brick and mortar from the demolition 
site can be re crushed and made into 
stabilized blocks along with excess soil 
and concrete. Broken blocks and waste 
mortar from the construction sites can 
be recycled into aggregates and fine 
sand, which could probably replace 
Manufactured Sand.

C&D waste handling 
There is a need to minimize con-
struction wastage, and in an attempt 
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to protect the environment and to 
improve sustainability many coun-
tries are working on reduction of their 
construction wastages. One example is 
United Nations Framework Convention 
on Climate Change (UNFCCC) which 
started enforcing laws and regulations 
relevant to waste. Application of lean 
construction techniques also outlines 
procedures related to elimination of 
waste. In India contractors play a key 
role in waste management is widely 
accepted. Contractual arrangements 
are required to dispose the waste by 
the contractor at their cost. Other than 
new construction, renovation or repair 
of buildings, demolition of an existing 
building/structure is the leading cause 
of waste generation from the construc-
tion industry. In India, services of 
demolition contractors are taken when 
an old building is to be demolished due 
to deterioration of the structure or to 
make way for the construction of a new 
building.

R-R-R model: This model refers to 
the 3R of Reduce, Reuse, and Recycle. 
Reduction is considered the most effec-
tive and efficient method for managing 
C&D waste. By reducing waste gener-
ation, the cost of waste transportation 
and disposal will be reduced. Reuse 
of waste material is another effective 
method of reducing waste. It will re-
duce disposal on landfills as well. Using 
recycle material will protect the envi-
ronment and reduce use of unrecovered 
natural resources.

Recently, use of 
non-toxic and recycled 
materials for construction 
has increased worldwide 
and in India. Many corpo-
rate office buildings have 
on-site energy generation 
options through photovol-
taic panels and windmills. 
An office site in Pune, 
Maharashtra generates 
154 KW of electricity. The 

project consumes 92% of its 4 MW 
energy and therefore marked as a Zero 
Energy Project.

Indian architects should come up 
with unique building designs that are 
suitable for climate and geography of 
the country and should not blindly imi-
tate the West where buildings use glass 
and steel structures suited for their 
long cold winter season. 

Many new buildings have been in-
cluding a Wind Lounge and the feel of a 
traditional Indian Chowk. A kund-like 
steps leading into a water pool shaded 
by photovoltaic panels allowing filtered 
light in, as if through an ancient jaali 
have been seen in them. Aluminium 
louvers have been used that act as 
protection which can allow daylight 
with cross ventilation. Flow of natural 
air and ventilation has been used in the 
designs as well. These result in lower, 
thinner and longer building shapes. It 
can be helpful to enhance natural light 
and ventilation in hot and dry climatic 
condition.

Green Building Materials
Green buildings are an example of 
adopting environmentally responsible 
construction method. These buildings 
are constructed to reduce waste with 
efficient use of naturally available re-
sources. Some of the materials used in 
construction of green buildings are
1. Bamboo: Bamboo has been exten-
sively utilized as a building material 

4 July 2021

since ancient times. They can be used 
to construct frames or supports, walls, 
floors, roofing, etc. It is suitable for 
low-cost housing in earthquake-prone 
regions due to its strength and versa-
tility.  
2. Rice Husk Ash Concrete: Rice 
Husk Ash (RHA) produced after burn-
ing of rice husks  can be mixed with 
concrete to improve its hardness. Silica 
present in rice husk ash combines with 
calcium hydroxide resulting in excel-
lent resistance to acidic environments.
3. Earthen Materials: The materials 
like adobe (sun-dried clay brick), cob 
(mixture of earth and plant fibres), and 

rammed earth can be used in building 
construction. To enhance the strength 
and durability of such construction 
chopped straw, grass and other fibrous 
materials are added to earth. 
4. Bagasse Particle Board: Bagasse 
is the residual pulp left after the juice 
has been extracted from sugarcane. 

Bagasse is produced in huge quantity in 
the sugar mills. This by-product is now 
being used as a substitute for wood in 
particle boards that are light and low 
cost. Bagasse-based composites are Bamboo walls

Earthen material-based house

Bagasse particle board
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used as the core material for laminat-
ed floors, replacing high-density and 
expensive wood fiberboard.
5. Straw Bale: Straw bale is another 
green building material which can be 
used as framing material for building 
because of good insulating proper-
ties. They can also act as soundproof 
materials. It can be used as fill mate-
rial in between columns and in beams 
framework.
6. Structural insulated panels 
(SIPs): SIPS are large panels con-
structed in a factory and consist of two 
sheets of oriented strand boards or 
flake board with a foam layer between 
them. They are used in wall structure 
and provide superior insulation and 
air-sealing qualities.
7. Thatch: Thatch are the oldest form 
of roofing material composed of dried 
straw, dry water reed, dried rushes etc. 
They provide better insulation. Thatch-

es are still in use for roofing in remote 
locations as it is locally and cheaply 
available.  
8. Natural Fiber: Natural fibers like 
cotton and wool can also be used as 
insulation materials. Cotton insulation 
is typically made from recycled cotton 
fibers formed into a batt installed in 
preformed wooden frame sections. 
Wool is an excellent insulator and a 
rapidly renewable resource.
9. Cellulose: It is the most common 
insulation material considered under 

the green choice as it is made up from 
recycled paper. Also, it is relatively 
inexpensive, with costs similar to 
fiberglass.
10. Steel: Steel roof panels and 
shingles are the best choices for green 
roofing materials as they can be recy-
cled again and again. They are popular 

because of their durabil-
ity and longevity.

Indian Institutions 
for Green Buildings
The Indian Green 
Building Council (IGBC), 
as a part of the Con-
federation of Indian 
Industry (CII), was 
formed in 2001 with 
the vision that by the 
year 2025 sustainable 

built environment will be 
available for all. The council provides 
many services like developing new 
green building rating programmes, 
certification services, green building 
training programmes and Green Build-
ing Congress. 

The rapid increase in the residential 
building stock, linked with an increase 
in electricity consumption, results 
in a rapid rise in electricity use. The 
NITI Aayog projected the electricity 
use in the residential sector is likely 
to increase by 6-13 times by 2047. 

Data collected from a sample of urban 
middle-income apartments indicate 
that electricity for providing thermal 
comfort can use 30-60% of the annual 
electricity consumption. 

Benefits of Green Buildings:
1. Green buildings are blessing to our 
environment as they decrease water 
wastage, preserve natural resources, 
defend biodiversity and enhance air 
and water quality of the surrounding. 
Green buildings also reduce carbon 
footprint by producing less waste and 
decreasing the level of toxic gases re-
leased into the air.
2. They provide several economic and 
cost-effective benefits including lower 
maintenance costs as they are built 
from sustainable components which in 
turn add value to the property.
3. Green buildings keep bad toxins 
away and provide ability to breathe in 
fresh, clean air which in turn improves 
health.

The author is Scientist D at Vigyan Prasar. 
Email: snarwadiya@gmail.com

ACTIVITY:
Make a house using cardboard.  

Try to keep natural lights by maintaining  
the roof transparent. Provide some plan  

for water harvesting.

Thatch roofing

Steel roofing
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Dev Bhoomi and Education Abode

6 July 2021

ttarakhand is a land that 
boasts of its cultural and 
spiritual attractions. It has 
several holy places such as 

Char Dham that attract visitors from 
all over the world. Popularly known as 
Dev Bhoomi, it has been recognized as 
a part of the famed Kedarkhand (Now 
Garhwal) and Manaskhand (Kumaon). 
The 27th state of Republic of India, 
Uttarakhand was formed in the year 
2000. Languages spoken are Kumaoni, 
Garhwali, and Hindi. Ethnic groups like 
Bhotias, Jaunsaries, Tharus, Bokshas, 
and Rajis can be found in the state. 

Geographical Area 
Uttarakhand has a mostly hilly terrain 
(46035 sq. km) and some plains (7448 
sq. km). Beside it has forest cover of 
38000 sq. km. Large areas of the state 
remain covered with snow. Two most 
important rivers on India, Ganga and 
Yamuna, originate here, at Gaumukh 
and Yamunotri. 

   
Climate
Climate of Uttarakhand varies from 
temperate to tropical due to different 
elevation. Some parts experience tem-
perature below freezing point and the 
plain region experiences high temper-
ature. The average temperature ranges 
between a minimum of 1.9°C to 40°C 
while average rainfall is 1631 mm. Dis-
asters are very common in rainy season, 
and the state witness’s cloudbursts, 
floods and landslides during the rainy 
season in different parts. High altitude 
areas comprising of various Himala-
yan Mountain peaks such as Nanda 

Devi and Trishul and glaciers such as 
Gangotri, Pindari, Khatling experience 
heavy snowfall during December and 
March.

Biodiversity 
Uttarakhand is very rich in natural 
resources, water, and forest. It boasts 
of rare species in its forests. Various 
medicinal plants are parts of its biodi-
versity. Medicinal plants that are found 
include Bhringraj, Behera, Sarpgandha, 
Pipali, Amla etc. Uttarakhand has sever-
al globally endangered animals includ-
ing tigers, leopards, elephants, musk 
deer, monal, hornbill, ducks, partridges, 
peacocks, and woodpeckers. The state 
has three types of forests: temperate, 

sub-tropical, and 
alpine. Around 
225 species of 
orchids are found 
in Uttarakhand. It 
is home to a variety 

of herbs, medicinal, and aromatic plant 
species. The state has 7 wildlife sanctu-
aries, 6 national parks and 4 conserva-
tion reserve for protection of flora and 
fauna. Jim Corbett National Park for 
Tiger Reserve, the first national park of 
India, was established in 1936. Valley 
of Flowers National Park and Nanda 
Devi National Park are UNESCO World 
Heritage site reserved for endangered 
animals, endemic flowers, snow leopard, 
and blue sheep. Around 4,000 species 
of plants, belonging 192 families under 
1198 genera can be found in the state. Of 
these, 161 species are recognized as rare 
or threatened by the International Un-
ion for Conservation of Nature (IUCN). 

Musk deer is the state animal of Uttara-
khand and the state bird is Monal. The 
rare Brahma Kamal is the state flower 
and state tree is Burans.

      
Economy
The state economy mainly depends on 
tourism. Other important economic 
activities include agriculture, cultivation 
of fruits like apples, oranges, pears, 
peaches, litchis, and plums. Crops such 
as basmati rice, wheat, groundnuts, 
and pulses are grown in the state. The 
forests provide timber for construction, 
various manufacturing, and handicrafts. 
The State has number of hydro-electric 
plants on the rivers Yamuna, Bhagirathi, 
Bhilangana, Alaknanda, Mandakini, 
Saryu Gauri, Kosi and Kali for generat-
ing electricity.    

The land of Uttarakhand is full 
of artisans, variety of art and craft. 
Woodwork and Ringaal Handicraft is a 
significant art form of the state.

Educational and Research Institutions
Uttarakhand has a number of uni-
versities and research institute such 
as Govind Ballabh Pant University of 
Agriculture and Technology; Kumaun 
University; Indian Institute of Technol-
ogy, Roorkee; and Hemwati Nandan 
Bahuguna Garhwal University. Some of 
the well-known residential schools such 
as The Doon School, Sherwood, Welham 
School, and Woodstock are also located 
in the state. 

                                                                     
Tourism and Pilgrimage Places         
Uttarakhand has four pilgrim-desti-
nations namely Yamunotri, Gangotri, 
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Kedarnath, and Badrinath, collectively 
known as Char Dham. Jageswar tem-
ple, Panch Kedar, and Katarmal Sun 
temple are other important places to 
visit. Haridwar, Rishikesh, Hemkund 
Sahib, and Nanakmatta are some of the 
popular tourist destinations. People 
visit Uttarakhand because of its natural 
beauty, magnificent green bugyal, and 
picturesque view of mountains. Roop 
Kund, Lakhamandal, and other histori-
cal places attract many visitors. 

Festivals
Uttarakhand is rich in customs and 
traditions. It celebrates many fairs and 
festivals throughout the year. Every 
12 year world’s biggest religious fair 
Kumbh Mela is held in Haridwar. 
Nanda Devi Mahotsav is dedicated to 
goddess Nanda and Sunanda. Devidhu-
ra Fair is held every year in Varahi Devi 
temple on the occasion of Raksha Band-
han. The agricultural festival of Harela 
is celebrated thrice every year. Other 
festivals are Phul Dei, Sankranti and Ut-
taraini fair. Nanda Devi Rajjat Yatra is 
a spiritual journey organised once in 12 
years. Harela signifies prayers for good 
harvest, and seeds are sown during this 
festival to conserve soil, traditional, and 
agriculture values.   

The cultural heritage of the people 
of the state is reflected in folk dances, 
songs and music which are enjoyed dur-
ing festivals. Dances like Barada Nati, 
Bhotiya, Chancheri, Chhapeli, Choliya, 
Jagars, Jhora, Langvir dance are part of 
the celebrations.

Q1. Which National Park of Uttarakhand has 
been given the status of World Heritage Site?

A. Corbett National Park  |  B. Govind National Park  
|  C. Rajaji National Park  | D. Nanda Devi National 
Park

Q2. Identify the city famous for Yoga?

Q3. Total number of National Parks and Wild life 
Centuries in Uttarakhand 
          A. 13   |  B. 17   |  C. 8   |  D. 12

Q4. How many districts are there in Uttarakhand?
          A. 10   |  B. 12   |  C. 13   |  D. 15

Q5. In which district the Jageshwar temple is 
located?
A. Dehradun  |  B. Chamoli  |  C. Haridwar    
| D. Almora

Q6. The river Ganga originates from:
A. Mansrovar Lake in Tibet  |  B. Verinag stream in 
Jammu and Kashmir C. Beas Kund near Rohtang 
passes in Himachal Pradesh  |  D. Gangotri glacier 
near Gaumukh

ARIES (Aryabhatta 
Research Institute of 
Observational Scienc-
es), Nainital, is one of 
the leading research 

Institutes which specializes in observational As-
tronomy, Astrophysics, and Atmospheric Sciences.

Wildlife Institute of India 
(WII) is an internationally 
acclaimed institution, 
which offers training 
programme, academic 
courses and advisory in wildlife research and 
management. WII is UNESCO Category 2 Centre on 
World Natural Heritage Management and Training 
for Asia and the Pacific Region.

Indian Institute of 
Remote Sensing is for 
training and capacity 
building in geospatial 
technology and its 
applications through 

training, education and research in Southeast Asia

The Forest Research Institute, Dehradun is 
engaged in carrying out educational and research 
works on different aspects of forestry.

Wadia Institute of Himalayan 
Geology, Dehradun

Lal Bahadur Shastri National 
Academy of Administration, 
Mussoorie

Survey of India, Dehradun (the 
oldest scientific organization 
established in 1767)

Aryabhatta Research Institute 
of Observational Sciences, 
Nainital

Indian Military Academy,  
Dehradun

Oil & Natural Gas Co-opera-
tion Ltd. (ONGC), Dehradun

Central Building Research 
Institute of India, Roorkee

Indira Gandhi Forest National 
Academy, Dehradun

Indian Institute of Petroleum, 
Dehradun

Forest Research Institute, 
Dehradun

Indian Institute of Remote 
Sensing, Dehradun

Ordinance Factory,  
Dehradun

G. B. Pant Institute of 
Himalayan Environment and 
Development, Almora

Indian Council of Forestry 
Research and Education, 
Dehradun

Indian Institute of Soil and 
Water Conservation  
Dehradun

Wildlife Institute of India, 
Dehradun

Nehru Institute of Mountain-
eering, Uttarkashi

Botanical Survey of India, 
Zoological Survey of India, 
Dehradun

Educational Institutes Academies Organizations

IMPORTANT EDUCATIONAL INSTITUTES, ACADEMY, AND ORGANIZATIONS

QUIZ

Send us the correct answers of the quiz at  
curiosity@vigyanprasar.gov.in to win exciting prizes. 

Don’t forget to mention your name and address along with the answers.

Dr Manisha Agarwal Garg is Coordinator  
of NavUrja Sanchar VIPNET Club 

(VP-UK0039) and Dr Anant Bhaskar is 
Director at Harita Dhara Research  

Development and Education Foundation 
Dehradun, Uttarakhand.  

Email: manishag@hrdef.org
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The sky map is prepared as per the coordinates of Nagpur (21.09°N, 79.09°E). It includes constel-
lations and the brighter stars. For viewers south of Nagpur, constellations of the southern sky will 
appear higher up in the sky and those of the northern sky will appear nearer the northern horizon. 
Similarly, for viewers north of Nagpur, constellations of northern sky will appear higher up in the 
sky and those of the southern sky will appear nearer the southern horizon.  

JULY 4 
MERCURY AT GREATEST 
WESTERN ELONGATION  

Mercury reaches greatest 

western elongation of 21.6 

degrees from the Sun. This is 

the best time to view Mercury 

since it will be at its highest 

point above the horizon in 

the morning sky. Look for the 

planet low in the eastern sky 

just before sunrise.

JULY 28, 29 
DELTA AQUARIDS METEOR 
SHOWER  

The Delta Aquarids is an 

average shower that can 

produce up to 20 meteors per 

hour at its peak. It is produced 

by debris left behind by comets 

Marsden and Kracht. The 

shower runs annually from July 

12 to August 23. It peaks this 

year on the night of July 28 and 

morning of July 29. The nearly 

full moon will be a problem this 

year. Its glare will block most 

of the faintest meteors. But if 

you are patient, you should still 

be able to catch a few good 

ones. Best viewing will be from 

a dark location after midnight. 

Meteors will radiate from the 

constellation of Aquarius,  

but can appear anywhere in  

the sky.

Astronomical  
Events of  

JULY2021

Vipin Singh Rawat

THE MAP CAN BE USED AT 10 PM ON 1 JULY, AT 9 PM  
ON 15 JULY AND AT 8 PM ON 31 JULY.

Sky Map
 FOR JULY 2021

The author is Technical Assistant  
at Vigyan Prasar. 

 Email: vipin@vigyanprasar.gov.in
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Exceptional Medical Innovations

ational Doctors’ Day is cele-
brated in our country every 
year on 1 July. The day is 
especially dedicated to all  

doctors to honour their selfless service 
for the humankind. The current pan-
demic time has once again showed us  
their unconditional commitment to save 
our lives. The day also commemorates 
the birthday of renowned physician  
Dr Bidhan Chandra Roy. Born on July 1, 
1882 and died on the same date in 1962 
at the age of 80, he was also the second 
chief minister of West Bengal from 1948 
to 1962. 

He was instrumental in building 
several prestigious medical institutions, 
namely Chittaranjan Seva Sadan, Kamla 
Nehru Memorial Hospital, Jadavpur 
T.B. Hospital, Chittaranjan Cancer Hos-
pital, and Victoria Institution (College). 

He was honoured with the coun-
try’s highest civilian award, Bharat 
Ratna on 4 February 1961. 

Dr Roy gifted his residence 
for running a nursing home 
and named it after his mother, 
Aghorkamini Devi. For carrying 
out social activities, Dr Roy formed 
a trust in his Patna properties for 
which eminent nationalist Shri 
Ganga Sharan Singh (Sinha) was 
the first trustee. Instituted in 
1962, B.C. Roy National Award is 
given annually from 1976 recognizing 
outstanding contributions in the field 
of politics, science, literature, arts, 
philosophy, and medicine. His private 
papers and documents are kept at the 
archive of Nehru Memorial Museum & 
Library located at Teen Murti Bhawan, 
New Delhi. 

As technologies continue to advance 
at a tremendous pace, it would be 
interesting to tour through some of the 
breakthrough medical innovations that 
have always helped our doctors and oth-
er healthcare professionals attain great-
er success in serving the humankind.

 
MODERN ANAESTHESIA (1846)
It is a well-known fact that everyone in 
this planet demands a peaceful exist-
ence. To overcome the fear that comes 
out of undergoing excruciating pain 
during medical procedures was a man’s 
greatest desire from the past. Histo-
ry showed that ancient people chose 
death over painful surgeries. Modern 
anaesthesia brought ease to people and 
thus contributed to promoting effective 
surgeries worldwide. The first public 

demonstration of anaesthesia was per-
formed on 16 October 1846 by surgeon 
John Collins Warren and dentist Wil-
liam T.G. Morton. The painless surgery 
took place at Massachusetts General 
Hospital by the successful utilization of 
diethyl ether through inhalation (gener-
al anaesthesia). 

Later, chloroform, which was de-
veloped as an alternative to ether, was 
used due to its fast action. It was used in 
reducing pain and trauma during ampu-
tations and other surgical procedures. 
However, these two compounds were 
later abandoned due to their harmful 
effects on health. Since then, advance-
ments in anaesthetic technologies led 
to the development of state-of-the-art 
products that are used by medical 
professionals worldwide in all the areas 
including biomedical research, pre-clin-
ical and clinical trials to complicated 
surgeries.

MEDICAL IMAGING (1895)
Innovations in medical imaging have 
transformed the healthcare industry 
with time. The concept of imaging began 

Dr Bidhan Chandra Roy 

Operation performed under ether anaesthesia
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with the invention of non-invasive 
X-rays by Wilhelm Conrad Rӧntgen.  
With technological advancements came 
cutting-edge technologies in imaging 
that included ultrasound, magnetic 
resonance imaging (MRI), computed 
tomography (CT), and positron emis-
sion tomography (PET). The innovation 
advanced at a steady pace from black-
and-white, two-dimensional images to 
coloured, three-dimensional images. 
Efforts are being made towards adop-
tion of important improvements, for ex-
ample, mobile imaging. Pocket devices 
that are quite easy and portable to han-
dle can be used without compromising 
on image quality and data acquisition. 
Soon, hand-held ultrasounds are poised 
to replace stethoscopes. The image can 
be assessed through a smartphone. 

The concept of hybrid imaging is also 
gaining momentum where doctors will 
be able to view images with much more 
diagnostic accuracy and precision by the 
fusion of two or more imaging devices. 

This would further help in making ef-
fective treatment decisions in case of an 
abnormality. Furthermore, hybrid im-
aging will be helpful in post-treatment 
decisions as well. Many are aware of the 
well-established utilization of PET-CT 
scan technology which has added value 
to the areas of cardiology, neurology, 
and oncology.

Positron emission tomography/
computed tomography (PET/CT) and 
single-photon emission computed 
tomography (SPECT)/CT have also 
revolutionised imaging. Another hybrid 
imaging modality available is PET-MRI. 

Research studies suggest that a PET/
MRI is better in performance than PET/
CT for cancer imaging. The former is 
capable of detecting a greater number 
of lesions and that too with a reduced 
level of exposure to radiations. This 
makes PET/MRI an ideal technology for 
paediatric patients.

TISSUE ENGINEERING AND RGENERATIVE 
MEDICINE (TERM)(1980s)
The dream of repair and replacement of 
diseased or damaged cells and tissues 

with healthy ones was made possible 
with the advent of tissue engineering 
and regenerative medicine, abbreviated 
as TERM. Tissue engineering was intro-
duced in the 1980s. In the early 1990s, 
application of engineering for repairing 
biological tissues was conceptualized. 
This further laid the foundation of 
bringing in a revolution in some of the 

important fields of medicine. One of the 
key areas of medicine includes organ 
transplantation. Tissue engineering 
holds a potential application in organ 
transplantation. Increasing number 
of diseases leading to organ damages 
created the need for new transplants. 
Unfortunately, there is a huge shortage 
of organs in many parts of the world, 
and this is geared to be fulfilled by the 
emerging TERM technology. This will 
definitely be a breakthrough innovation 
in the medical sector providing new lives 
to many individuals worldwide. 

As per the United States Government 
information on organ donation and 
transplantation, “over the past two dec-
ades, the number of patients waiting for 
a transplant continues to be larger than 
the number of organ donors”. 

Tissue engineering comprises combi-
nation of cells, scaffolds, and growth fac-
tors for the regeneration of tissues and 
cells or replacement of damaged or dis-
eased tissues. On the other hand, regen-
erative medicine involves conjunction of 
tissue engineering along with the other 
approaches. This includes gene therapy, 
immunomodulation, and cell-based 
therapy, further providing assistance to 
inducing in-vivo regeneration of organs 
or tissues according to requirement. 
Hence, the TERM technology has great 
potential to bring in a transformation 
in restoration of normal tissue or organ 
functions. In case of small damages, nat-
ural healing is possible; however, in the 
case of complicated damage, TERM can 
be used. With advancements in tissue 
engineering, enabling technologies, such 
as 3D printing are also coming up where 
bio-printed, biocompatible constructs 
(organs) are possible. This will further 
evade the problems of organ rejection. 

 
INTERNET OF MEDICAL THINGS (IoMT) 
(1999)
Internet of Medical Things (IoMT) is 
one of the crucial applications of the 
Internet of Things (IoT) and is used 

Medical X-Ray imaging

PET-CT hybrid imaging

First 3D printed tiny heart made out of real 

human tissue (Source: cnet.com)
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for varied healthcare applications. It is 
also known as smart healthcare and is 
dedicated not only to clinical laborato-
ries, research, and monitoring but also 
to health insurance. It is due to IoMT 
remote healthcare services are gaining 
popularity these days. The patients and 
doctors are well connected through the 
interlinked devices without compromise 
with the treatment quality. The sensors 

1. National Doctors’ Day is dedicated  
 to the memory of 

 A. Dr B C Roy

 B. All the patients whose lives are saved  
  by the doctors 

 C. The biomedical researchers who are the  
  foundation of medical innovations

 D. Continuous exceptional medical  
  innovations 

2. Who is the father of IoT?

 A. William T.G. Morton

 B. Kevin Ashton

 C. Dr Bidhan Chandra Roy

 D. Wilhelm Conrad Rӧntgen

3. What is the full form of TERM?

 A. Tata Energy Resource Management

 B. Tel. Aviv Research Medical Academy

 C. Tissue Engineering and Regenerative  
  Medicine

 D. Tonnes Equivalent Raw Mineral

4. National Doctors’ Day in India is  
 celebrated on

 A. 1 July 

 B. 7 July

 C. 19 July

 D. 30 March

5. Which chemical is used in anaesthesia?

 A. Diethyl ether

 B. Desflurane

 C. Chloroform

 D. Nitrous Oxide

QUIZ TIME!

Send us the correct answers of the quiz at  
curiosity@vigyanprasar.gov.in to win exciting prizes. 

Don’t forget to mention your name and address along with the answers.

in the devices are capable of forming a 
network where useful data is collected, 
processed, transferred, and analysed in 
various environments. 

The wide adoption of innovative 
products like wearables and other 
connected health devices for tracking 
patients’ condition depicts the impor-
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Internet of Medical Things in the  

form of Telemedicine

tance of IoMT devices in the medical 
sector, proving to be a game-changer 
technology. 

The advantage of such a technology 
is not only been realized by the doctors; 
but it is also equally useful to the rest of 
the medical staff, patients’ guardians, 
and caretakers. IoMT is aimed to pro-
vide flexibility of healthcare operations 
by being patient-centric. Patient records 
are saved in a database and can be 
easily retrieved at the time of require-
ment, thus, contributing to saving long 
waiting times and money. Additionally, 
advanced technologies such as artificial 
intelligence (AI), big data, etc. are  
serving as enabling technologies in 
maintaining successful overall patient 
health management.
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iver Ganga, which forms 
one of the largest basins of 
the world and represents 
around 26% of India’s land 

mass, is home to many threatened and 
sensitive ecosystems, forests, grasslands, 
swamps and mangroves along with 
a large variety of endangered faunal 
species that inhabit this mighty river. 
Forestry interventions on scientific basis 
are pertinent for river conservation, 
especially Ganga rejuvenation. 

 
Forests: Multiple functions, uses and 
values
Since time immemorial, the importance 
of forests to humanity has been well 
recognized. Forests provide multiple 
goods and services. Besides, forests 
are seen as sources of timber, edible 
products, fuelwood, medicinal 
plants and habitat to wildlife. They 
predominantly affect the volume and 
timing of water flow as well as rates 
of soil formation or erosion. Forests 
absorb rainfall and snow melt and 
also slow runoff, reduce soil erosion, 
improve water infiltration rates and 
recharge aquifers. Thus they have 
“sponge effect”. Stream-side forests filter 
pollutants. Forests are storehouses of 
biodiversity. They play an important 
role in global cycling of carbon, oxygen 
and other gases influencing the Earth’s 
atmosphere. Forest cover is one of the 
many factors which affect climate at the 
global as well as regional and local levels. 
Throughout the world, forests have 
been a source of inspiration, and forest 
groves have sacred and spiritual values. 
In addition, several environmental and 

ecological services are derived from 
divers forests. Forests are increasingly 
becoming preferred tourism and 
recreation destinations. Indeed, forests 
not only provide multiple services but 
they are perceived to have multiple 
values. Those are being recognized 
by different sectors and stakeholders. 
Among divers forests, mountain forests 
in upstream areas and higher reaches, 
riverine forests all along river course, 
and mangrove forests in estuaries 
and river deltas play important role in 
protection against natural hazards, viz., 

avalanches, flood, cyclone, storms, and 
tsunami. Riparian forests act as buffers 
to reduce the impact of anthropogenic 
disturbance on rivers. The riparian 
zone represents a transition between 
terrestrial and aquatic ecosystems.

Riparian forest buffers as ‘Biological 
Filters’
Riparian forests as ‘natural buffers’ 
and ‘biological filters’ are the single 
most effective protection mechanism 
for major water resources such as river 
Ganga, which is presently under severe 



upland and riparian forests.
Better management of forests and 

water resources to improve human 
welfare requires more than just 
technical knowledge. While technical 
information provides a foundation 
for assessing upstream-downstream 
linkages and carrying out economic 
analysis, transforming such information 
into management practices requires 
effective participation of stakeholders 
in order to develop a consensus and 
provide incentives for implementation. 
Thus, an appropriate policy environment 
integrating land and water management 
is required to be created and supported.

Isolationist approach to river 
conservation and management 
constrains wholesome rejuvenation 
of the river ecosystem. This approach 
in recent times has given way to a 
‘riverscape’ perspective, which integrates 
hydrological, geomorphological 
and biological researches for better 
understanding and management of 
dynamic river systems. The ‘riverscape’ 
approach integrates rivers with their 
surrounding environments, landscapes 
and ecosphere. Sustenance, maintenance 
and regeneration of forests on a 
scientific basis are absolutely necessary 
for river conservation and rejuvenation 
and for overall ecological integrity of the 
river systems. 

Forestry interventions under Namami 
Gange 
It is widely accepted that the availability 
and quality of river waters are influenced 
by the location and condition of forests 
both in the upstream and downstream 
areas of the river. Hence, keeping in view 
the strong linkages between the forests 
and river waters, one of the key activities 
envisaged under the ‘Namami Gange’ 
programme for Ganga rejuvenation is 
‘Forestry intervention’ aimed to enhance 
the productivity and diversity of the 
forests in headwater areas and along the 
course of the river and its tributaries. 
Biodiversity conservation including 
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pressure of waste and pollutants. The 
key attribute in the context of a river 
system is the ability and efficiency of 
natural buffers and biological filters to 
act as ecological mechanism to facilitate 
functions of purification of water by way 
of in-built self-regulation, viz., ‘self-
purification’ ‘self-regulation’ and ‘self-
support’ for the dynamic flow of river 
water and its quality. The riparian forest 
buffer in the form of natural narrow 
strips of grass, shrubs and/or tree along 
the banks of rivers and streams filter 
polluted runoff and provide a transition 
zone between water and human use. 
Natural buffers (riparian forest) are 
complex ecosystems in themselves as 
they provide habitat and improve the 
stream communities they shelter.

Natural riparian buffers have been 
either lost or severely impaired in 
several places. These natural buffers 
as functional filters are (i) direct water 
filtering by aquatic organisms that are 
filter feeders; (ii) the filter represented 
mainly by communities of aquatic 
plants/periphyton – complex mixture 
of algae, cyno-bacteria, heterotrophic 
microbes and detritus that is attached 
to submerged surfaces in most aquatic 
ecosystems and it prevents inputs 
of pollutants and biogenic elements 
(nitrogen and phosphorus) from land 
into water bodies/rivers; (iii) the filter 
represented by benthic organisms 
prevents re-entry of pollutants and 
biogenic elements from the bottom 
sediments into the water; and (iv) the 
filter represented by microorganism 
attached to suspended particles in water 
provides microbiological treatment of 
water column. Thus, these complex 
biological filters play an important role 
in maintaining water quality and bank 
stability and support fish and wildlife 
habitats.

Biological filters help catch and filter 
out sediment and debris from surface 
runoff. They also trap pollutants that 
could, otherwise, wash into surface 
and ground water. Phosphorous and 

nitrogen from fertilizers and animal 
waste can become pollutants. These 
filters also act as a sink when nutrients 
and excess water are taken up by the 
root system and stored in the biomass 
of the tree. By slowing the velocity 
of runoff, the riparian buffer allows 
water to infiltrate the soil and recharge 
the ground water supply. Riparian 
buffer vegetation helps to stabilize 
stream banks and reduce erosion and 
also reduce the amount of streambed 
scouring by absorbing surface water 
runoff and slowing water velocity. 

Stronger flow can scour streambeds 
and can disturb aquatic life. Riparian 
buffers or biological filters offer 
distinctive habitats and home to a 
multitude of plant and animal species 
as they improve quality habitats by 
shading, filtering and moderating 
stream flow, ultimately providing 
shade and cooler environment and 
water which holds more oxygen and 
reduces stress on fish and other aquatic 
creatures. Forested buffers are especially 
valuable in providing a green screen 
along waterways, blocking views of 
nearby development thus enhancing 
recreational opportunities. Biological 
filters thus have inbuilt mechanism 
for 'bioremediation' which greatly help 
in waste management by involving 
organisms.

Forests and water: Strong linkages      
Forested basins and catchments supply 
a high proportion of freshwater for 
domestic, agricultural, industrial and 
ecological needs in both upstream and 
downstream areas. A key challenge 
faced by land, forest and water resources 
is to maximize the wide range of 
multi-sectoral forest benefits without 
troubling water resources and ecosystem 
functions. Thus, there is an urgency 
to address this challenge and a need 
for developing better understanding 
between forests, water and hydrology. 
Freshwater benefits to downstream 
areas require sound management of 
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conservation of flora along with 
conservation of aquatic life and wetlands 
is one of the major initiatives under 
the ‘Namami Gange’ programme. This 
is to be implemented by the National 
Mission for Clean Ganga (NMCG) as part 
of holistic rejuvenation of River Ganga 
under river basin management concept. 
This holistic approach emphasizes 
appropriate interventions by way of 
afforestation, habitat management, 
catchment treatment-soil and moisture 
conservation, restoration of vital 
riparian forest buffer, improved 
livelihood of forest-dependent 
communities and forest dwellers and 
providing alternate income generating 
activities. 

NMCG commissioned a Detailed 
Project Report (DPR) on forestry 
interventions through the Forest 
Research Institute (FRI) Dehradun, 
which is the premier seat of learning and 
internationally renowned knowledge 
management centre in the field of 
forestry and environmental research 
under the Ministry of Environment, 
Forest and Climate Change, GOI. 
The implementing arm of ‘Namami 
Gange’ programme has embarked on 
a major afforestation drive within 5 
km on each side of the River Ganga in 
the five riparian states in association 
with the State Forest Department and 
enlisting the support of the other Central 
and state government departments, 
non-governmental and volunteer 
organizations, Armed police forces and 
the civil society in greening the river 
Ganga basin.

Key components of forestry 
intervention under Namami Ganga 
are afforestation activities in natural, 
agricultural and urban landscapes by 
way of plantations in the five states of 
Ganga riverscape including soil and 
water conservation, riparian wild life 
and wetland management. 

Green Ganga App for monitoring
Geographical tagging (also known 

as GeoTagging) 
is the process of 
adding geographical 
identification data 
to any fixed object. 
This data consists of 
latitude and longitude 
coordinates. The 
coordinates could then 
be used to identify 
the geotagged item 
and monitor them 
through satellites-based 
application as Bhuvan 
Ganga Geo portal. 
Geo-tagged trees can 
be monitored for their 
growth and proper 
post-plantation care can 
be ensured, gap areas 
can be identified, spatial 
distribution of existing 
facility visualization, 
generating a central 
database with all vital 
information and in 
logical planning, bring 
transparency into the 
system. Green Ganga App was launched 
by Ex Honourable Minister, Ministry of 
Water Resources, River Development & 
Ganga Rejuvenation Shri Nitin Gadkari 
on 5 December 2018.

This app was developed by National 
Remote Sensing Centre/ISRO (North 
Delhi) in collaboration with NMCG. 
Delineated plantation sites can be 
monitor using geospatial datasets. The 
information of afforestation sites can 
be visualized and analysis on Bhuvan 
Ganga geoportal.

Conclusion
Recognizing the diversity, complexity, 
and intricacies of the forest ecosystems 
and pivotal multiple functions 
performed by them and their inter-
connectedness with highly dynamic 
river ecosystems, the Namami Gange 
programme of NMCG has adopted a 
holistic approach of Ganga river basin 

management. This holistic approach 
also emphasizes appropriate forestry 
interventions by way of protection, 
habitat management, afforestation, 
catchment treatment-soil and moisture 
conservation works, ecological 
restoration of vital riparian forest buffer, 
bioremediation, improved livelihood 
of forest dependent communities 
and forest dwellers, alternate income 
generation activities through regulated 
tourism and awareness. It is envisaged 
that such concerted efforts and 
initiatives of forestry interventions for 
Ganga will greatly facilitate the major 
goals of accomplishing Nirmal Dhara 
and Aviral Dhara.
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World No Tobacco Day
Big Bang Science Club (VP-CH0003) celebrated World No Tobacco 
Day on 31 May 2021 by organising an educational session for the 
students of Chitkara International School. The students were in-
formed about the significance of observing “No Tobacco Day” along 
with the dangerous consequences of using tobacco and tobacco 
products. The educational session was followed by a creative writ-
ing and poster making activity.  

Science Lab 
Inauguration
Pathani Samanta Science Club 
(VP-OD0001) Jaya Durga 
High School, Narla Road in-
augurated a Science Lab on 28 
May 2021 in their school with 
the Teaching aids received 
from Vigyan Prasar. The club 
received these aids as an 
incentive of platinum category 
awarded to the club in VIPNET 
Annual Evaluation 2019. 
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ANSWERS OF CURIOSITY JUNE ISSUE

Haryana Quiz: 1. Karnal; 2. Kurukshetra; 3. Mango Mela; 

4. Uttar Pradesh, Punjab, Himachal Pradesh and  

Rajasthan; 5. Mahendragarh; 6. 1966

Paper Cooker Activity
Wings of Fire Science Club (VP-DL0274), 
Delhi demonstrated a paper cooker activity 
for the students of Class IV-VI to explain the 
principle Combustion and Transfer of Heat.
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COVID Awareness Campaign
To educate the locate residents of Purba Medinipur, 
West Bengal about COVID-19, the club members of 
Suchetana Science club (VP-WB0113) conducted an 
awareness camp. The residents were informed about 
the coronavirus, precautionary measures needed to 
be taken and encouraged to participate in the nation’s 
vaccination drive.

Acid-Base Indicator Activity
Janak Science Club (VP-DL0061), New Delhi demonstrat-
ed the acid-base differentiating indicator characteristic of 
turmeric. With simple experiments, students were explained 
how turmeric changes its colour in presence of acid/base. 

Haryana Quiz
1. Name-Aarju 
Class-VII 
Govt. Girls Middle School, 
Shahpuria Sirsa (6188)

2. Nikita Malik
Class-IX
Marie Curie Science Club,
New Model Town, Hisar, 
Haryana

VIPNET ACTIVITY STARS!

World Bicycle Day
Dasgrain Science Club 
(VP-PB0046), Ropar 
celebrated World Bicycle 
Day on 3 June 2021 and 
encouraged students to 
ride bicycle. Students 
were introduced to the 
benefits of using bicycle, 
a simple, affordable, 
clean and environmen-
tally sustainable means 
of transportation. 


