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Living with the New Normal
t is almost nine months since
the lockdown was announced in
March 2020. Each one of us has
witnessed huge changes in lifestyle; be it adopting the concept of ‘work
from home’, organising online classes or
meetings, or attending virtual celebrations. COVID-19 has taught us to live with
the ‘new normal’. They have affected both
urban and rural India. At the global scale
too, there were various changes which
everyone had to adopt. Even with the
availability of the vaccines, it will take time
to come back to our earlier lifestyle. Therefore, it is essential to prepare ourselves for
one more transition in 2021.
If we look at the celebrations awaiting
in December 2020 like observations of
upcoming solar eclipse of 14 December,
winter solstice day 21 December, celebration of National Mathematics Day on
22 December, observations of Geminids
meteor shower 13/14 December etc. most
of us are ready with the new normal.
Online lectures, observation sessions,
competitions and so on have been planned
for celebrating these days and events. Indeed, wherever there are in-person events,
lot of paraphernalia has to be arranged
like sanitizers, masks, gloves, disposable
items etc. Online events let us avoid such
preparations and enjoy freely. In last nine
months we have learned to live with the
new challenges and explore various means
and modes to face the pandemic situation
which has not been experienced in the last
100 years.
For the science enthusiasts, December
has the world’s largest science festival
scheduled from December 22 to 25. It is
the India International Science Festival
(IISF). This time there are 41 activities
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organised on virtual platforms. Activities
have been planned for every section of
the society to participate, collaborate and
demonstrate their creative skill, rational
thinking, innovation and contribution with
the help of science. In fact, all our clubs are
requested to visit the https://scienceindiafest.org/ and register themselves under any
of the events which they feel appropriate.
In some of the activities, your participation will be highly sought after. In those
you can contribute and earn excellence
by performing certain role. For example,
since 2015, IISF has been organising Guinness Book of World Record (GWR) Activity
in which school students can participate
and achieve their record certificate. This
year there are five activities planned under
GWR. There is National Science Teacher’s Congress (NSTC) wherein teachers
from primary to higher education get an
opportunity to participate and contribute.
All creative writers, poets, authors etc.
can also participate in the event named
‘Vigyanika’. There are online interactive sessions like face-to-face with new
frontiers of science in which students can
listen to world’s best-known scientists
and engineers. I am sure, most of you will
register and confirm your participation.
Like earlier issues, VIPNET Curiosity
December has lots of informative articles
on science and technology and has regular
columns to win prizes by solving puzzles,
quiz, etc. Team VIPNET wishes you Merry
Christmas and a great promising New
Year ahead!
Dr. Arvind C Ranade is Scientist ‘F’ and
National Co-ordinator of Vigyan Prasar
Network of Science Clubs.
Email: rac@vigyanprasar.gov.in

Air Pollution:
Life at the Brink
Vijay Kanawade

ir pollution is caused by
complex mixture of harmful
gases and aerosols whose
sources and composition
vary geographically and temporally.
The evidence of the harmful effects of
air pollution has been accumulating in
air from the 1950s, when the London
smog incident killed over 10,000 people. Since then, the long-term exposure to air pollution has been known
to affect almost every major human
organ system: ranging from cardiovascular and respiratory to nervous
system. Air pollution has huge adverse
effects on human health, agriculture,
climate, and monuments. Polluted
air caused 88 lakhs premature deaths
globally in 2015 and reduced the life

expectancy per capita by three years.
Thus, one could say that air pollution
is an oblivious pandemic. Air pollution
is caused by particulate matter (PM)
and various gases (ozone, oxides of
nitrogen, sulphur dioxide, and volatile
organic compounds) that are present in
air. Recent studies suggest that several
million deaths due to air pollution and
up to 25% decrease in crop yield together amount to loss of few trillion US
dollars to the economy. The increase
in air pollution was also linked to the
higher occurrence of declined mental health. A variety of air pollutants,
including short-lived and long-lived
greenhouse gases, aerosols and other
pollutants affect the atmosphere in
many different ways. Greenhouse gases

Severe air pollution in 2016 over North India as observed from NASA’s MISR
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and aerosols are largely co-emitted
and the atmospheric processing will
determine whether or not they have a
direct or indirect influence on weather,
climate, human health and ecosystem.
Among all these pollutants, aerosols
have strong impacts on both weather
and climate, on development of tropical
cyclone, on the Arctic warming climate,
on the long-term variation of precipitation and on the global radiation energy
budget.
India is highly vulnerable to air
pollution, with significant emissions of
greenhouse gases, particulate matter (or aerosols), and other criteria
pollutants that pose a serious threat
to human health, food security, and
ecosystems. Indian cities are known to
have dirty to very dirty air. Indeed, several of them have dubious distinction
of making into world’s most polluted
cities. The increasing menace of air pollution has also engulfed Indian towns
with population more than 1 Lakhs.
At present, there is paucity of data
on pollutant concentration across the
country required for accurate health
risk estimates due to scarce measurements. Climate and air quality forecasters also heavily rely on the data. In
addition, limited knowledge on sources
and transformation of air pollution,
pollution dynamics, and communal
awareness severely imped mitigation
efforts. Further, the industrial age
has kicked in the exponential need for
energy to sustain our lives which are
primarily met through fossil-fuel burning. Even with the recent shift towards
cleaner energy sources, the pollution
over South East Asian countries are still

a growing concern. Pollution exposure
and its downstream health effects
depend on concentrations in different
micro-environments that people spend
time in. Traffic-related emissions are
also known to influence ambient air
quality and personal exposures with an
exposure zone of up to 500 metres from
roadways. Evidence is accumulating
on the association of these emissions
with childhood asthma, impaired lung
function, cardiovascular morbidity, and
mortality. According to World Health
Organization (WHO) 9 out of 10 people
breath unsafe air, in which low- and
middle-income countries like in South
East Asia have highest exposure, with
estimates of about one million deaths
in India in the year 2016 alone due to
long-term exposure to ambient particulate matter of diameter less than 2.5 µm
(PM2.5). The health impact of the rising
pollution in this region is a concern for
the governments. The crop yield over
densely populated north India is also
affected by air pollution and research
shows a 50% relative loss in yield. For
instance, the near-surface ozone pollution has severely impacted crop yield,
with damage to wheat and rice about
3.5 Mt and 2.1 Mt, respectively, which is
enough to feed roughly 35% (94 million
poor people) of 270 million below poverty line population in India.

Geography and Climatology
over India
The air pollution over the Indian subcontinent and especially the populated
Indo-Gangetic Plains (IGP) tends to
get worse during the post monsoon and
winter season due to a combination of
sources, geography, and meteorology.
The climatology over India is defined
around the monsoon system which is
characterized by the reversal of wind
direction. The India Meteorological
Department (IMD) recognizes four
seasons over India; winter, pre-monsoon, monsoon and post-monsoon.

bringing in dust aerosols from regions
as far as Persian Gulf.

Sources of pollution

The monsoon season lasts from June to
September and brings heavy rain onto
the Indian Subcontinent. The south
westerly winds bring huge amount of
moisture from Indian Ocean leading
to heavy rainfall in most parts of the
country. The Himalayas in the north
act as a large barricade that blocks the
moisture laden winds and force them to
rain without moving further north. The
entire agricultural economy of India is
depended on the arrival and intensity
of monsoon showers. The heavy rainfall
and strong winds in this season wash
away and dilutes the pollution creating
a cleaner atmosphere. The post-monsoon season (October-November) is
marked by dry northeasterly winds
flowing from Indian landmass into
the ocean. The season is generally dry
except for parts of Eastern Coast and
Kerala receiving rainfall. The winter
season is calm with low wind speed and
temperature. The colder layers in the
lower atmosphere during the winter get
topped by warmer layer of air forming
an inversion layer. The low wind speeds
and inversion layer together traps the
pollution within the lower layers of
atmosphere worsening the air quality
during this season. The winds pick
up pace and starts to change direction back to southwesterly during the
pre-monsoon season (March to April)
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The aerosol composition of Indian region changes seasonally due to change
in sources, meteorological conditions
and transport for other regions. The
aerosol loading during pre-monsoon
and monsoon season is modulated by
transported dust. During calmer wind
conditions in the post-monsoon and
winter season, the pollution is contributed more by local sources. The IGP,
one of the most densely populated
regions of the world, is also a global
hotspot of anthropogenic aerosol emission. The anthropogenic activities such
as coal-fuelled thermal power plants,
industries, traffic and agricultural
activity makes it a hotbed for pollution.
The crop residue burning from Punjab
and Haryana during the post-monsoon
season contributes to the high pollution during these months. The crop
burning period lasts weeks and takes
a lot to time to clear up due to stagnant (stable) atmospheric conditions.
The IGP is locked by the Himalayas
in the north and the prevailing wind
slowly transports the pollution to east
affecting cities downwind like Delhi.
Towards the winter season the pollution from local burning, traffic and
long-range transported pollution from
agricultural residue burning region
lead to fog/smog formation, decreased
air quality, and visibility over the IGP.
With the arrival of cooler weather in
November, the smoke mixed with fog,
dust, and industrial pollution form a
thick haze. Lack of wind worsens the
problem for several days in November
as the pollution cannot be dispersed
with the help of wind. This process
further gets aggravated with Deepawali
celebration. The particulate matter and
other pollutants hang in atmosphere
and create “polluting furnace” over few
cities. Number of deaths in northern

India, especially young children and
elderly population, is increasing due to
this pollution. These pollutants have
carcinogenic effect. Pollution in peninsular India adds the overall pollution
load and aggravates the situation. The
aerosol loading during dry winter season is observed to increase at a rapid
pace over central India due to biomass
burning over this region. The smog
and severe air pollution events occur
in North India due to the peculiar meteorological conditions; the pollution
from other parts of India tends to get
dissipated faster.

Impact on Climate
Most of the sources of anthropogenic air pollution are associated with
emission of greenhouse gases, which
has its own impact on the climate. The
aerosols interact with incoming solar
radiation by either absorbing or scattering it, thereby reducing the amount
of radiation reaching the surface of
earth leading to cooling of the earth’s
surface. This phenomenon is called direct radiative effect. Some aerosols that
are hydrophilic act as a surface for water vapour to condense on called cloud
condensation nuclei; the abundance or
lack of such aerosols affect the cloud
formation process in that area. If the
aerosols are too many, then the cloud
droplets formed will be numerous and
small which hinders the formation of
larger droplets which later falls down

as rainfall. So, as the concentration of
aerosols increase, the cloud’s ability to form rainfall decrease and the
cloud stays afloat in the atmosphere
for longer. Clouds also interact with
the solar radiation by reflecting them
back to space and cooling the earth’s
surface. The aerosol’s ability to control
the lifetime of a cloud thus leads to
aerosol indirect effect, i.e., aerosols
alter the radiation reaching earth’s

TEST YOUR KNOWLEDGE
1. What are the common gaseous air pollutants?
2. What are major seasons over India as defined by India Meteorological Department?
3. What is the major source of severe air pollution in North India during post-monsoon season?
4. What is aerosol direct radiative effect?
5. Is ozone a primary or secondary pollutant?
6. List the type of emission source that you observed in your day to day life.

Send us the correct answers of the quiz at
curiosity@vigyanprasar.gov.in to win exciting prizes.
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surface through clouds. During Indian
Monsoon season, aerosols can delay
rainfall formation processes, helping in
the formation of taller thicker clouds
as the monsoon season has presence of
higher moisture in the atmosphere and
later result in a much intense rainfall.
The formation of such taller clouds in
turn cools the earth by reflecting off the
incoming solar radiation.
Air pollution is a menace to human
health and climate. It is still increasing in various parts of the world with
increase in economic growth. The new
cleaner alternatives for the conventional fossil fuel-based technologies are
largely yet to make their way to the developing countries. Until then, stricter
emission norms can help in the control
of emissions.
Dr Vijay P. Kanawade is UGC-Assistant
Professor at University of Hyderabad.
E-mail: vijaypk06@gmail.com
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A Journey to the Magic Land
of Mathematics
Ritu Bala

n last few decades several
efforts have been made to
make mathematics interesting. The number of people,
including students, is increasing who
no longer perceive it to be a tough, boring, and dull subject. Bharat - the land
of discoveries and innovations, the land
of knowledge and wisdom, the land of
experiments has nurtured many mathematicians in its lap. Concepts of zero,
infinity, calculus, and many more find
their origin in our country. These have
made the modern mathematics strong.
Let us explore today some fun activities
associated with mathematics to make
our learning and understanding of the
subject even more interesting.
1. Take a single page of a newspaper or
your copy or your register. Now check
whether it is a rectangle or not. How
will you do this? Would you need a
protractor, a scale or set square? Not
really! Let’s start the game of folding.
Firstly fold your paper horizontally
from the middle and check whether
the opposite sides are equal or not and
now do the same thing by folding the

paper vertically. What did you get; the
opposite sides are equal in length.
Now once again fold the paper
firstly horizontally and then vertically
and you will observe that all the four

gruence of figures. So, we may conclude
that all the four angles are equal.
Now let’s make an airplane by
folding the adjacent comers along with
their middle vertical line to make them
touch each other. Check whether they
are making an angle of measure 180°.
As they are equal to each other so each
of them is 90°. Same way you can check
for the other two. Till now we have
found about this piece of paper that it
has four sides, four angles, opposite
sides are equal and each angle is of 90°.
Now let’s check whether it is a closed
figure or not. Now put your finger on
any point of its perimeter and move your
finger in any direction and find a door to
exit from this. Did you get an exit? No,
because it is a closed figure which has no

corners/angles have fallen at a single
vertex. Now observe and check whether
each of them has covered each other
completely or not. I know the answer.
It is ‘yes’ which means all the angles are
congruent. I hope you know the game
of superimposition to check the con-

door to exit on its perimeter.
So now we have four-sided closed
figure with opposite sides equal and
each angle of 90° that means it is
confirm that this piece of paper is a
rectangle.
Try to do this activity for different
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things around you to check their types.
I hope you will enjoy doing this with
your friends.
2. Let’s play another game. Let’s find
the centre of your round favourite plate
–the thali.
We would not need a compass!
Let’s take another piece of newspaper.
Put the plate on it and with the help

3. Now let’s make an instrumental toy.
Take a protractor and fix a hollow pipe
along the diameter of the protractor
as shown in the figure. Fix a small
nail at the centre of the semi-circular
protractor. Now using a thread suspend a weight from the small nail. Be
careful that the length of thread must
be greater than the radius of the pro-

the height, say h, of the building.
i.e.,

tan Ө =

Height
Distance

=

AB
BC

h = tanӨ ⅹ d
Observe that the total height
of the building is = height AB +
Your height CD
i.e.,
= (d ⅹ tanӨ) + h1

L

And in this way, your journey to the
magic land of mathematics goes on.
You can play the games of numbers and
figures, make the tables, the multiplications to dance on your fingers literally,
analyse or synthesize figures to make
decorative materials for the birthday
parties and many more.

of a scissor cut a disc equal to the size
of the plate. Fold the circular paper
horizontally and then vertically. What
did you get? A single corner - a point of
intersection of horizontal and vertical
lines - the diameters. This point where
the diameters bisect each other is the
‘centre’. So, we found the centre without any geometrical instrument. Now
put the paper on your plate and mark
the centre. Try to find the centres of
other circulars objects around you.

tractor. Our toy ‘clinometer’ is ready.
Now measure the height of different
buildings in your surroundings.
Using the viewing tube look at the
top of the object (building) to determine its height. Hold the clinometer
steady and record the angle ‘Ө’ which
the thread makes on the clinometer
scale. Measure the height between you
and the building, say d, and your height
say h1. Using the concept of trigonometric ratios and their values, calculate

Try to perform these activities at home and send your pictures at
curiosity@vigyanprasar.gov.in to win exciting prizes.
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Dr Ritu Bala is Assistant Professor at Hindu
College of Education, Sonepat.
Email: ritu_bala11@yahoo.com
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crkvks dkSu\
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Astronomical
Events of

Sky Map

FOR DECEMBER 2020

DECEMBER 2020

Vipin Singh Rawat
The sky map is prepared as per the coordinates of Nagpur (21.09°N, 79.09°E). It
includes constellations 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.

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

DECEMBER 13, 14
GEMINIDS METEOR SHOWER
It is the king of the meteor showers,
producing up to 120 multicoloured
meteors per hour at its peak. It is
produced by debris left behind by an
asteroid 3200 Phaethon. These meteors will radiate from the constellation Gemini.

DECEMBER 21
DECEMBER SOLSTICE
It occurs at 15:32 IST. The South
Pole of the Earth will be tilted toward
the Sun and will be directly over the
Tropic of Capricorn at 23.44 degrees
south latitude. This is the first day of
winter in the Northern Hemisphere
and the first day of summer in the
Southern Hemisphere.

DECEMBER 21
RARE CONJUNCTION OF JUPITER AND SATURN
This rare conjunction of these two
planets is known as a great conjunction. The last great conjunction
occurred in the year 2000. The two
bright planets will appear only 7 arc
minutes of each other in the night
sky. They will be so close that they
will appear to make a bright double
planet. Look to the west just after
sunset for this impressive and rare
planetary pair.

DECEMBER 21, 22
URSIDS METEOR SHOWER
It is a minor meteor shower producing about 5-10 meteors per hour. It is
produced by dust grains left behind
by comet Tuttle. Meteors will radiate
from the constellation Ursa Minor.

December 2020
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The author is Technical Assistant
at Vigyan Prasar.
Email: vipin@vigyanprasar.gov.in

The Mystical World of the Near-Earth Objects
(Asteroids): A Citizen Scientist’s Report
Amritanshu Vajpayee

ver tried to decipher the
world beyond the sky-blue
canopy above us as visible
to our naked eyes? It’s really
an interesting scene with celestial objects of different shapes and sizes with
a variety of magnitudes of visibility, at
a huge distances, drifting in their own
motions, yet held together and simultaneously going for accelerated expansion by a mystic charm of the cosmos
called force, providing an observable
universe of the order of the diameter of
about ninety-three billion light years
(8.8×1026 meters). Of these observable

denizens of cosmos, the world of NearEarth Objects (NEOs) has kept us enchanted for over centuries. They are the
small solar system bodies, including the
asteroids, comets and large meteoroids
whose orbits bring them to proximity
with the Earth, technically usually
less than 1.3 Astronomical Units from
the Sun at the perihelion point. What
makes them really interesting is the
criss-cross of their orbits with the
normal planetary orbits especially from
the perspective of the Earth making
them potentially hazardous objects as
well. Such objects were created through

collisions and had a significant role in
the shape and forming of the Earth.
Some large asteroids have penetrated
the Earth’s atmosphere and caused
various events like tsunamis or gigantic
impact craters in the past. NEOs have
low surface gravity, whilst many have
Earth-like orbits making them easy targets for spacecraft. There are more than
20,000 Near-Earth Asteroids currently
known, out of which more than 1955
are potentially hazardous having short
lifespans. Such threat posing objects
are continuously monitored. But simultaneously they provide us both with

TABLE OF TEAMS WITH CITIZEN SCIENTISTS DETAILS
Sl.
No.

TEAMS &
NUMBER OF PRELIMINARY DISCOVERIES

TEAM MEMBERS-CITIZEN SCIENTISTS

1.

Team 01: Saptarishi-VIPNET (India)
Preliminary Discoveries: 12

M. Susatya Rekha (VP-AP0002), Kuchipudi Gurrayya (VP-AP0034), P.V.L.N. Sriram (VPAP0030), B Sreenivas (VP-TL0024), B.L.V.N. Anand Babu (VP-AP0026), Athivarama Venkata
Sudhakar (VP-AP0033), Krish Motla

2.

Team 02: Saptarishi-VIPNET (India)
Preliminary Discoveries: 09

Asim Datta (VP-WB0093), Suvra Das (VP-WB0093), Sanjita Mondal (VP-WB0093), Jasmina Parvin (VPWB0093), Suchanda Mistri (VP-WB0093), Payel Bera (VP-WB0093), Ekta Majumdar (VP-WB0093), SK
Soaib Ali (VP-WB0093), Sneha Roy (VP-WB0093), Soukat Chandra (VP-WB0093)

3.

Team 03: Saptarishi-VIPNET (India)
Preliminary Discoveries: 10

Praveen Anil Shukla (VP-MH0222), Sonar Sanjay Dayaram (VP-MH0017), Narendra Karma (VP-MP0147),
Sandeep Bandewar (VP-MP0213), Manoj Kumar (VP-UP0082)

4.

Team 04: Saptarishi-VIPNET (India)
Preliminary Discoveries: 10

Rajpal Panchal (VP-HR0005), Vipin Singh Rawat, Kapil Dev Soni (VP-PB0001), Sanjeev Kumar, Varinder
Kumar (VP-PB0030), Pankaj Sharma (VP-PB0002), Sanjiv Kumar Sharma

5.

Team 05: Saptarishi-VIPNET (India)
Preliminary Discoveries: 05

Deepak Marwah (VP-UK0055), Madhu Sharma (VP-UK0055), Neha Sharma (VP-UK0055), Jashandeep
Kaur (VP-UK0055), Mohd. Anas (VP-UK0055), Harpreet Kaur (VP-UK0055), Sarthak Singh (VP-UK0055)

6.

Team 06: Saptarishi-VIPNET (India)
Preliminary Discoveries: 12

Nikhil Bhan, Swapnil Rastogi (VP-UP0149), Dr Pradeep Solanki, Pankaj Singh Parihar, Arpan Gupta (VPUP0149), Subhan Raj (VP-UP0149)

7.

Team 07: Saptarishi-VIPNET (India)
Preliminary Discoveries: 04

Ravishankar S. (VP-KA0061), Dr Yogeesh Jayaramu (VP-KA0061), B.K. Ramachandra (VP-KA0061),
Amogh Deshpande, Sharvin Melligeri, Abhishek S. Tadalgi, Sangamesh V Burli (VP-KA0019), Srinath G.
Shastry (VP-KA0061), Divakar M. (VP-KA0061)

8.

Team 08: Saptarishi-VIPNET (India)
Preliminary Discoveries: 07

Pradip Narayan Mishra (VP-UP0151), Dr. B Jha (VP-UP0042), Shivam Mishra (VP-UP0151), Kshitij Srivastava (VP-UP0103), Rohit Kumar (VP-UP0103), Sakshi Dwivedi (VP-UP0103), Anurag Tiwari (VP-UP0149),
Harish Choudhary

9.

Team 09: Saptarishi-VIPNET (India)
Preliminary Discoveries: 06

Ayan Kumar Saha (VP-TR0008), Rajib Ranjan Dhar (VP-AS0041), Dipankar Ghosh (VP-WB0111),
Souradeep Saha (VP-TR0008)

10.

Team 10: Saptarishi-VIPNET (India)
Preliminary Discoveries: 06

Sangeeta Thakkar (VP-GJ0188), Sweta Srivastava (VP-UP0165), Priyanka Chourasiya, Dr Shivalika Sarkar,
Suman Sharma (VP-HR0106), Ankita Heer (VP-HP0021)
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resources and knowledge of our world.
The Ignited Minds-SKYAAC “Saptarishi
India” Asteroid Search Campaign with
the support of pan-India network of
VIPNET Clubs is an attempt to decipher
the mysteries of the scientifically fascinating yet potentially hazardous world
of the asteroids under the umbrella
of International Astronomical Search
Collaboration (IASC).
IASC is a citizen science program.
IASC is funded by NASA grants under its
Planetary Defence Coordination Office.
It provides high quality astronomical
data to citizen scientists around the
world. They are able to make original
astronomical discoveries and participate in hands-on-astronomy. This is
a free-of-cost pursuit of like-minded
people. It is really important to boost
our knowledge on asteroids through
further research and documentation
since asteroids are the database that
tells us about the formation of our solar
system and the origins of life as well.
Asteroids are discovered with the help
of optical telescopic observations by
astronomers, using specialized software and every citizen has a potential
scientist in him/her to a discovery. So,
as a part of the citizen scientist initiative, Ignited Minds-SKYAAC “Saptarishi

India” together with IASC explored the
opportunity to make their own discoveries by participating in the Ignited
Minds-SKYAAC “Saptarishi India”
Asteroid Search Campaign 2020 between October 09-November 03, 2020.
Our Club Ignited Minds VIPNET Club
intellectually assisted by SKY Amateur
Astronomers Club as a team had been a
registered entity to IASC Campaigns in
the name of “Team Saptarishi India”.
The Campaign was supported by
the Vigyan Prasar Network of Clubs
(VIPNET) as an independent Asteroid Search Campaign with 10 teams
consisting of VIPNET Club representatives, science communicators, teachers and students pan India. After the
registration Team Saptarishi India
went through periodic online training
meeting sessions with the mentor team.
The main aim of the Asteroid Search
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Campaign was to discover asteroids
preliminarily by analysing the original
datasets from Pan-STARRS telescope,
Hawaii by devoting some sincere time
on a planned basis on one’s laptop/system over the designated software
Astrometrica. Once after the analysis,
an asteroid is discovered by a participant as confirmed by the authorities
of IASC by a preliminary discovery it is
allotted a preliminary name. A preliminary discovery is the first observation
for an unknown asteroid. It is followed
by the stage of provisional discovery, where a preliminary discovery is
observed again to confirm existence
and establish the orbit, which gives the
asteroid the provisional name. Minor
Planet Center (MPC) continues to monitor the further observations until the
orbit for the discovery is established and
fully determined. Finally, the asteroid
with the provisional name shall receive
an official numbering and shall be eligible for naming and shall be under the
catalogue of International Astronomical Union (Paris). Student discoverers
get a chance to name these numbered
asteroids.
During this Campaign 10 teams of
citizen scientists were able to discover 81
objects as preliminary discoveries. It was
a unique global event in which the representatives of Science Communicator
fraternity from 16 states of India made
their unique presence as citizen scientists and preliminary discoverers and got
their name etched in the glory of discoveries forever. I sincerely wish them all
luck and success for their preliminaries
to be confirmed in the near future and
taking this as an opportunity to announce a second phase of the campaign
on IASC platform in the near future.
The author is National Convenor, Ignited
Minds-SKYAAC “Saptarishi India” Asteroid
Search Campaign & Coordinator, Ignited
Minds Club Farrukhabad, (VP-UP0103)
Email: Ignitedminds0001@gmail.com
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Answers of Curiosity November Issue
Maulana Abul Kalam Azad Quiz
1. Maulana Sayyid Abul Kalam Ghulam Muhiyuddin Ahmed Azad 2. 1992 3.
Al-Hilal in 1912 and Al-Balagh in 1914 4. 2008 5. 1923
SpQ: Answers- 1- A. Clove | B. Curry Leaf | C. Black Pepper
2- Bark | 3- Diabetes and Obesity | 4- Bud | 5-Turmeric- Rhizome | 6- Resin
Science Quiz: 1.C; 2. D; 3. C; 4. C; 5. C; 6. B; 7. D; 8. B; 9. A; 10. B

GIVE THE FULL FORM OF THE ACRONYMS
ACCRONYM

HEADQUARTERS

FULL FORM

NMCG

New Delhi

National Mission for Clean Ganga

GKC

New Delhi

Ganga Knowledge Centre

C-Ganga

Kanpur

Centre for Ganga River Basin Management and Studies

NWM

New Delhi

National Water Mission

NIH

Roorkee

National Institute of Hydrology

NWIC

New Delhi

National Water Informatics Centre

CWC

New Delhi

Central Water Commission

CGWB

Faridabad

Central ground Water Board

CSMRS

New Delhi

Central Soil & Material Research
Station

NWA

Pune

National Water Academy

GFCC

Patna

Ganga Flood Control Commission

NWDA

New Delhi

National Water Development Agency

WII

Dehradun

Wildlife Institute of India

CIFRI

Barrackpore

Central Inland Fisheries Research
Institute

FRI

Dehradun

Forest Research Institute

NEERI

Nagpur

National Environmental Engineering
Research Institute

SoI

Dehradun

Survey of India

NRSC

Hyderabad

National Remote Sensing Centre

CPCB

New Delhi

Central Pollution Control Board

MoEF & CC

New Delhi

Ministry of Environment, Forest &
Climate Change
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lksprk gw¡ eSa] lSj ij fudyq
vkids lkFk] fo’ks”k lSj ij py nw¡
tkdj cq/k ij] mldh Å”ek yw¡
lq;Z ds utnhd bl xzgdks
vkt eSa Hkh] ns[k le> yw¡
pyks vc] ‘kqd~ ij py nw¡
gSjku gw ns[k dj blesa vkt
gS T;knk dkcZu Mkbv‚DlkbM dk okl
eglwl d: ‘kqd~ Ikj vkids lkFk
bldh pedrh NVk dk vglkl
vkxs c<rs&c<+rs] py nw¡ uhys ls
xzg /kjrh ij]
tgka gS] thou vkSj cgqr ls lius
feydj /kjrh ds Ákf.k;ks ls vius
vkxs c<rs gq, eaxy ij py nw¡
bl xzg ds yky jax dk vkuan yw¡
D;ksafd] bles gS i`Foh lk vkHkkl
vc vkSj vkxs c<+rs tgka
xq# xzg dh fo’kkyrk viukÅa
vkrs blesa dbZ vka/kh vkSj rwQku
ns[ks dkSu djsxk budk lek/kku
tkdj ‘kfu ij] d:¡ pd~ dk lEeku
lQj ds var es ns[kyw
;qjsul] usipqu vkSj IyqVks dks
vkSj d:¡ ;g lQj lekIr
fo’ks”k lQj esa lkFk vkus ds fy;s
vkidks <sj lk I;kj vkSj eku
lfpu ujofM+;k
lkbafVLV ^Mh^] foKku çlkj
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Restoring incredible Ganga’s Glory by Common
Effluent Treatment Plant at Jajmau in Kanpur
Peeyush Gupta
iver Ganga has huge influence
on lives of scores of people
in India by providing sustenance. Anthropogenic activities, however, have generated huge
transformations in the river ecosystem
during the past few decades. Advancement of technology in the form of rise
in the number of industries and the
consequent discharge of untreated and
partially treated wastes into the river
has raised serious concern about the
safe use of river water for drinking and
other purposes. There are 1072 grossly

polluting industries (GPIs) in the main
stem of Ganga and major tributaries
including Kali-East and Ramganga.
Out of which, 908 industrial units are
in UP, followed by 56 in Bihar, 54 in
Uttarakhand, 48 in West Bengal and 6
in Jharkhand. The industrial pockets in
the catchments of Ramganga and Kali
tributaries are significant sources of
industrial pollution.
The river water pollution due to
industrial wastes is one of the major
concerns in most of the metropolitan
cities of Ganga basin as Kanpur. These
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wastes discharged from diverse industries entering the water system lead to
changes in the physicochemical and
biological properties of riverine ecology
and may further lead to bioaccumulation and bio magnification in aquatic
organisms and hence can enter the food
web. The exposure to such water bodies
can result in diverse health disorders in
the living organisms and can affect the
aquatic diversity.
Common Effluent Treatment Plants
(CETPs) are treatment systems specifically designed for collective treatment

CETP Construction Site

of effluent generated from industrial
facilities in an industrial cluster. The
major contributors are tanneries in
Kanpur and distilleries, paper mills and
sugar mills in the Kosi, Ramganga and
Kali river catchments. Several initiatives on industrial pollution front such
as inventorisation of GPIs and annual
inspection by independent institutions,
improvement in technology to reduce
effluent etc., have led to improvement
in compliance. A modern integrated
20-MLD capacity CETP at Jajmau, Kanpur is in progress addressing the long
pending problem of pollution of Ganga
from tanneries. Several other industries
also are being attended.
Tanneries and leather industry have
been operational in Jajmau Cluster
since 1880s. This is a major recognized
leather cluster in India catering to the
domestic as well as international market. Presently, it provides more than 1.5
lacs direct employment and has more
than Rs. 1800 crore annual turnover.

Presently, about 400 tanneries (90%
Small Scale Industries) are situated in
the cluster and has been a major environmental concern for last few decades
due to its poor management of wastewater and perceptively acknowledged as
a major polluter in River Ganga Basin.
Jajmau has 36 MLD CETP (1994),
operated by Uttar Pradesh Jal Nigam
(UPJN) having capacity for 9 MLD
tannery wastewater and 27 MLD Sewage
wastewater which presently caters to
380 tannery units.
Various efforts have been made
in last 15 years including compliance
measures of various directions/order issued by Hon’ble High Court of
Allahabad, but fragmented approach
couldn’t extend a sustainable solution.
Hon’ble National Green Tribunal had
dealt the issue in details and provided
some guidelines for regulatory and
technological intervention required for
a sustainable solution to the menace of
Pollution from the Cluster. Parliamenta-
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ry Committees in their observation has
also highlighted the problem of Jajmau
and has suggested that Government
should also extend necessary help including financial and technical capacity
of the cluster to manage the environment in sustainable manner without
compromising the business mortality.
National Mission for Clean Ganga,
Ministry of Jal Shakti under its abatement of industrial pollution component
of Namami Gange programme, identified the constraints and limitation of
the existing pollution prevention and
abatement infrastructure and measures
in practices in association with the tanneries operating in the cluster, with sole
objective to extend capacity building of
cluster and stakeholders through financial, infrastructural and technical inputs.
Accordingly, a project for integrated
industrial wastewater management
system comprising of 20 MLD CETP,
dedicated collection and conveyance
system, common chrome recovery unit,

pilot 200 KLD, ZLD-based treatment
pilot plant, upgradation of primary effluent treatment plants in all tanneries,
adoption of clean technology to reduce
the water consumption and pollution
generation from the process and incorporating an institutional framework for
comprehensive waste management has
been approved by NMCG at an estimated cost of Rs. 617 Crores. The same will
be implemented by Jajmau Tannery
Effluent Treatment Association (JTETA
–an SPV created for implementation
of 20 MLD CETP Project). For implementation purpose the JTETA was
reconstituted by incorporating District
Magistrate, Kanpur as Chairman JTETA
and four other government officials as
Directors along with four industrial
representatives as directors.

Salient features of the project:
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 20 MLD capacity CETP-based on

primary assessment of existing production capacity and infrastructure of
tanneries;
 First-time odour control & management measures adopted in wastewater
management system for tannery sector;
 SCADA-based online qualitative
and quantitative assessment of water
requirements and wastewater management;
 Chrome liquor to be treated separately and chrome cakes to be sold back
to the industry;
 200 KLD state-of-the-art ZLD-based
demonstrative plant for recovery of
marketable salt and re-usable water
from wastewater;
 900 KLD capacity Common Chrome
Recovery (CCR) facility to recover
usable chrome chemical for reuse in the
process, thereby reducing its consumption and pollution load;
 All Individual tanneries will upgrade their PETPs and adopt the cleaner

technologies for reduction of pollution
at source;
 The treated effluent after dilution
will be reused in irrigation through
irrigation channel.
Co-operation and assistance from
national (CLRI, NEERI, ITRC, IIT-BHU,
IIT-Kanpur and MNNIT) and international expert organization (UNIDO, Solidaridad, BASF) is extending technological and financial assistance for product
and process improvement

Significance of CETP:
Saving in capital and operating
cost of treatment plant. Combined
treatment is always cheaper than small
scattered treatment units.
 Availability of land which is difficult
to be ensured by all individual units in
the event they go for individual treatment plants. This is particularly important in case of existing old industries
which simply do not have any space.


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

14

December 2020

Contribution of nutrient and
diluting potential, making the complex
industrial waste more amenable to
degradation.
 The neutralization and equalisation
of heterogeneous waste make its treatment techno-economically viable.
 Professional and trained staff can
be made available for operation of CETP
which is not possible in case of individual plants.
 Disposal of treated wastewater and
sludge becomes more organised.
 Reduced burden of various regulatory authorities in ensuring pollution
control requirement.
Namami Gange flagship programme’s efforts by restricting the flow
of urban sewage and industrial effluents from cities like Kanpur will help
keep the holy river clean and restore
glory of the incredible Ganga.


The author is Assistant Real Time Information Specialist at National Mission for Clean
Ganga, Ministry of Jal Shakti.
Email: peeyush.gupta@nmcg.nic.in
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Astronomical workshop
Raman Science Research Center ((VP-JH0059) in association with
Bhaskar Astro Association (VP-JH0007), Lohardaga organized a twoday awareness programme on 15-16 October to witness the presence
of rare celestial bodies in the sky like Mars, Jupiter and Saturn. In the
workshop various sessions were conducted to give a brief detail on
constellations, galaxies, stars and planets through the telescope.

Demonstration session “Anatomy of Flowers”
Ryan Science Club, Jaipur (VP-RJ0111) conducted a digital
demonstration session on 15 October to explain the anatomy of
flowers. The students were explained about the different parts of
the flowers along with its reproductive systems.
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World Post Day
World post day was celebrated on 10th
October by the members of C V Raman
science club Yamunanagar, Haryana (VPHR0006) to pay tribute to all the people
working in postal sector. The members exhibited the collection of the stamps based
on scientists, wildlife, Environment and
ecology, astronomy etc.

Pani ke Khel
Noble science club, New Delhi (VP-DL0121)
organized a session to explain air pressure as
“Pani ke khel” on 28 October. Various activities were demonstrated and shared with the
students on digital platform.
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SCIENCE QUIZ
Veronica Sharma
Class: IX-E
School: Ryan International
School, Mansarovar, Jaipur
Give the full form of the
acronyms (NMCG):
Rajat Manro
S/o Dr Rajan Manro
Class: 8th A
Delhi Public School, Khanna
Ludhiana, Punjab

Demonstration
Activity on air
movement
Mera Science Club, New Delhi
(VP-DL0017), designed an
activity to demonstrate the
movement of hot and cold
air and communicated to
the students through digital
platform. The students of
class III-Vth participated in
the activity and enjoyed it
thoroughly.

VIPNET
ACTIVITY STARS!

Global Handwashing Day
Sir C V Raman Thulir Illam Science club
(VP-TN0057) organized an awareness
programme on the occasion of Global
Handwashing Day on 15 October. The students of Swami Vivekanakantha Nursery
& Primary School, Kalingamudaiyanpatti
were taught about the correct method of
handwashing.

TEAM VIPNET

Test your SpQ:
1. R Raman
9, DS Barracks, IIT Roorkee,
Haridwar, Uttarakhand
Maulana Abul Kalam Azad Quiz
1. Roshan Kumar Ray
Member, Chanakya Science Club
(VP-JH0051)
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Dr. Nidhi Shrivastava
Vigyan Prasar, Noida
Mail id: nidhi@vigyanprasar.gov.in
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Mr. Pavan Bhati
Vigyan Prasar, Noida
Mail id: pawan@vigyanprasar.gov.in

3

Mr. Sachin C Narwadiya
Vigyan Prasar, Noida
Mail id: sachin@vigyanprasar.gov.in

Mr. Vipin Singh Rawat
Vigyan Prasar, Noida
Mail id: vipin@vigyanprasar.gov.in
Dr. Arvind C. Ranade
VIPNET National Coordinator,
Vigyan Prasar, Noida.
Mail id: rac@vigyanprasar.gov.in
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Write to us at: vipnet@vigyanprasar.gov.in / Contact No.: +91-790 606 6423
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