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he 6thIndia International 
Science Festival (IISF) was 
organized from 22ndto 25th 
December 2020. It is the first 

festival of its kind which was celebrated 
on the virtual space connecting more than 
one lakh delegates from India and abroad. 
The central theme of the festival was 
‘Science for Self-Reliant India and Global 
Welfare’. The festival was a joint venture 
of Ministry of Science & Technology, Min-
istry of Health and Family Welfare and 
Ministry of Earth Sciences in association 
with Vijnana Bharati (VIBHA), the largest 
science movement of the country. 

IISF 2020 was inaugurated by the 
Hon’ble Prime Minister, Shri Narendra 
Modi on the auspicious National Mathe-
matics Day, birthday of the great Indian 
mathematician, Srinivasa Ramanujan. 
The Prime Minister stressed on the im-
portance of science in our life by saying, 
“What is called science today becomes the 
technology of tomorrow and engineering  
solution later”.  

The festival had 41 events distributed 
over nine different verticals, namely Sci-
ence for Agriculture and Rural Develop-
ment; Sustainable Development; Science 
and Humanities; National and Interna-
tional Linkages; Inclusive Development; 
Science for Masses; Science for Students; 
Industry and MSME; and New Frontiers. 
Thirteen new events were introduced this 
year. Inclusion of such events attracted 
participation of various stakeholders from 
all walks of life.

Five Guinness World Records were 
established during the Festival: largest 
online science festival on virtual space, 
most people assembling sundial online, 
most people applying protecting face 

IISF-2020: Connecting People

Arvind C. Ranade
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mask online, most people washing their 
hand online and most people attending 
online nutrition talk. The concurrent 
International Science Film Festival of 
India saw participation of 634 films from 
60 countries and delegate participation 
from more than 81 countries. More than 
400 sessions were organised during these 
four days; a mega science, technology, 
and industry expo recorded participa-
tion from more than 300 organisations; 
and online book fairs, exhibition, poster 
presentations etc. attracted hundreds of 
visitors. More than 500 delegates have 
been recognized for creative writing, 
essay and poem writing, paper and poster 
presentations, model making, painting, 
etc. IISF-2020 is the first festival wherein 
science literature went beyond Hindi and 
English and covered eight Indian languag-
es, Marathi, Telugu, Kannada, Konkani, 
Punjabi, Assamese, Tamil and Gujarati. 

IISF-2020 concluded in the gracious 
presence of Hon’ble Vice President Shri 
Venkaiah Naidu on 25 December 2020, 
the birthday of late legendry Prime Minis-
ter Shri Atal Bihari Vajpayee.

It is proud to mention that I was on the 
responsible role of looking after the IISF 
secretariate from first week of December 
till the end of festival. I consider that it 
was an honour to me as well as the entire 
team of VIPNET. Like every month, VI-
PNET Curiosity is full of exciting knowl-
edge inputs and updates on science and 
technology. Wish you a successful and 
happy new year 2021.
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Satyendra Nath Bose  

Shardul S. Wagh and Pankhuri Lall

an you name the thing that 
is most difficult to find and 
whose presence can simplify 
the existence theories of all 

mankind? For physics, it was the God 
Particle. Satyendra Nath Bose was the 
father of the God Particle, the father 
of Quantum Physics. Famous for the 
Bose-Einstein Statistic, he is remem-
bered for his contribution in statistical 
mechanics, X-ray crystallography, 
popularizing science, and scientific 
knowledge in his mother tongue.

Satyendra Nath Bose was an iconic 
physicist and mathematician. He 
was conferredIndia’s second-highest 
civilian award, Padma Vibhushan. 
He was born on 1stJanuary, 1894 in 
a small village called Bara Jagulia, in 
the Bengal Presidency. The only son 
to Amodini Devi and Surendranath 
Bose, a former Employee in East Indian 
Railway and founder of Chemical and 
Pharmaceutical company and the only 
brother to six sisters, Satyendra Nath, 
in his days of early education, had to 

change many schools due to his father’s 
travelling job.

An Alumnus of the Hindu School in 
Kolkata, one of India’s oldest schools, 
Bose passed Matriculation Examina-
tion in 1909, securing the fifth posi-
tion. In Hindu school, his interest in 
mathematics and science began due to 
an outstanding mathematics teacher 
and his constant encouragement. His 
father contributed to his interest by 
writing down a math problem for him 
before leaving for work, and he would 
always come back to find Satyendra had 
solved it. A famous anecdote from his 
school days is that once his mathemat-
ics teacher gave 110 marks out of 100 
marks as Satyendra Nath always solved 
all the problems correctly, including 
all the alternative questions, within the 
stipulated time. 

Satyendra Nath joined Presidency 
College, Calcutta, in 1909. Under the 
guidance of great teachers like Jagdish 
Chandra Bose and Prafulla Chandra 
Ray, Bose was inspired and intrigued 

by the world of physics and was keen 
to find solutions to unsolved problems. 
During college days, Meghanad Saha, 
another legendary Indian Scientist, was 
Bose’s classmate. Both Bose and Saha 
worked together on modern theoretical 
physics in India and are credited with 
several publications.

Beginning of Career 
Soon after completion of M.Sc., 
Satyendra Nath joined as a Lecturer in 
the Department of Physics, University 
of Calcutta, as he wanted to continue 
his study and research in Physics and 
Mathematics. The friendship of Bose 
and Saha continued as they both joined 
as lecturers at the Calcutta University. 
During that period, they collaborated 
closely and published a few research 
papers jointly. 

While working on the English trans-
lation of Einstein’s research papers, 
Bose’s interest developed in quan-
tum theory and relativity. A book on 
statistical mechanics written by Gibbs 
stimulated Satyendra Nath’s interest in 
this new topic. 

In 1921, Bose joined as a Reader 
in Physics at the University of Dacca 
and continued teaching postgraduate 
students at Dacca University till 1945. 
During his days at Dacca University, 
he was not at all convinced with Max 
Plank’s radiation law. Unsatisfied, 
he started working on Plank’s work, 
complied all research findings, wrote a 
research paper, and sent it directly to 
Einstein for review. Einstein was highly 
impressed with the work and translated 
it to German, which was later published 
by “Zeitschrift für Physik.”
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International Exposure and Research 
with Einstein
The publication and appreciation from 
one of the biggest scientists of the centu-
ry was the major breakthrough in the life 
of SN Bose and Physics. Bose and Ein-
stein worked together and came up with 
the famous Bose-Einstein (B-E) Statis-
tics. In 1924, Albert Einstein predicted 
the existence of a new state of matter, in 
which separate atoms or subatomic par-
ticles, cooled to absolute zero, coalesce 
into a single quantum mechanical entity- 
that is one that can be described as a 
wave function on a macroscopic scale. 
The basis of the quantum formulations 
was given by Satyendra Nath Bose. Thus 
the matter got its name as “Bose-Ein-
stein Condensate”. Paul Adrien Maurice 
Dirac, an English theoretical physicist, 
coined a new term for those particles 
who obey Bose-Einstein 
Statistics as “The BOSON”. 
Einstein also acknowledged 
Bose’s work on Planks’ 
formula, which helped 
him propose “the quantum 
theory of an ideal gas”.

Incredible work done 
by Satyendra Nath Bose 
acted as a bridge between 
“the old quantum theory” 
introduced by great scientists like Plank, 
Einstein and Neils Bohr and “the new 
quantum mechanics” of E. Schrodinger, 
Max Born, W. Heisenberg, and Paul 
A.M. Dirac.

In a short span of two years in 
Europe, Bose got a chance to work and 
interact with some renowned scientists 
of the time, including Marie Curie, Max 
Born and Maurice de Borglie. He was 
impressed by the X-Ray crystallography 
work of Maurice de Borglie and later 
used it extensively for teaching and 
research.

Back to Calcutta
Bose came back to Calcutta in 1945 and 
joined the Department of Physics, Cal-
cutta University as a Professor. A great 

teacher, Bose spent the rest of his years 
before retirement teaching young minds 
at the University till 1956. He continued 
teaching X-Ray crystallography and 
even designed X-Ray diffraction camera 
and many other equipment indigenous-
ly. He continued to research on crystal 
structures and various studies on organ-
ic compounds. 

Bose was not convinced in teaching 
in English. He rather insisted and ar-
gued for teaching of science to children 
in their mother tongue. He strongly 
believed that knowledge can easily be 
disseminated in mother tongue and that 
builds up the curiosity in the child and 
gives them better scope of learning and 
retaining knowledge and triggers their 
interests. 

Bose had very close relations with 
Rabindranath Tagore. Inspired by 

him, Bose established the 
“Bangiya Bijnan Parish-
ad” to popularize science 
amongst common people 
using Bangla. He wanted to 
promote science in a way 
people could understand 
the importance of everyday 
life as well as know about 
the contributions being 
made in science. All this 

could only be done in a language easily 
understood by the layman. Implement-
ing his thoughts, Bose soon started 
translating many scientific literatures 
into Bangla and promoting the develop-
ment of science in the region.

Honours and Awards 
Like Bose, Rabindranath Tagore was 
also quite inspired and impressed by 
Bose and dedicated a Bangla book called 
“Vishwaparichay” to him in 1937. The 
government of India honoured him with 
the second highest civilian title “Padma 
Vibhushan” in 1954. He was made the 
Vice-Chancellor of Vishva Bharati Uni-
versity, Shantiniketan

Fascinated by the contributions 
made by Bose, honorary degrees from 
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various organizations were offered to 
the scientist. In 1958, Bose was elected 
Fellow of Royal Society of London. He 
became an advisor to the Council of 
Scientific and Industrial Research (CSIR) 
and the President of the Indian Physical 
Society, a professional society estab-
lished by Meghnad Saha. 

Bose was associated with many 
reputed research institutes in India such 
as the National Physical Laboratory, 
Central Glass & Ceramic Research In-
stitute, Indian Statistical Institute, Saha 
Institute of Nuclear Physics, The Asiatic 
Society, and Indian Association for the 
Cultivation of Science. For his selfless 
and dedicated service as a teacher, a 
guardian, and a professor to thousands 
of students, in the year 1959, he was 
conferred the position of National 
Professor, the highest position given to 
a scholar in India. He held this position 
till his death.

In memory of one of the greatest 
Indian minds, the Government of India 
established the Satyendra Nath Bose 
National Centre for Basic Sciences. 
Bangladesh Government also awarded 
the “Friends of Liberation War Hon-
our” to him, and the Dhaka University 
established the S.N. Bose Museum-a 
place where we can find his personal 
belongings and historic communications 
between him and Einstein documented 
and displayed along with his research 
papers. 

S.N. Bose contributions to physics, 
his teachings, and his contribution  
in changing the mind-set of the gen-
eral public towards science cannot be 
forgotten. His findings and theories 
are still the base for solving millions of 
mysteries that are hidden in the world 
of science.
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he subject dedicated to the 
study of birds is termed as 
Ornithology. It is a branch 
of zoology that concerns the 

“methodological study and consequent 
knowledge of birds with all that relates 
to them”.

Birds are some of the best ambassa-
dors of the natural world. They let us 
connect with the nature’s splendours. 
Bird’s feathers are one of the signifi-
cant characteristics that distinguish 
them from other vertebrates. Birds are 
warm-blooded vertebrates having a 
four-chambered heart (as do mammals), 
forelimbs modified into wings and hind 
limbs for perching. Broadly, birds are 
classified under the class Aves. Most 
birds are diurnal in their habit. More 
than 1,000 extinct bird species have 
been identified from fossil remains. Nu-
merous species of birds are documented 
having different sizes, colours, shapes, 
types of beaks, sounds they produce, liv-
ing habitats, etc. However, their sense of 
smell and hearing is poorly developed. 

Cuba’s bee hummingbird, which is 
6.3 cm (2.5 inches) long and weighs 
less than 3 grams (about 0.1 ounces) is 
generally acknowledged as the smallest 
living bird. An important aspect of the 
surface-volume ratio that governs the 
minimum size is the relative increase, 
with decreasing size, in the surface 
through which heat can be lost. Some 
of the hummingbirds’ small size may be 
facilitated by their decreased heat loss 
resulting from their becoming torpid at 
night.

When birds lose their power of flight, 
the limit on their size also increases, 
as can be seen in the ostrich and other 

National Birds Day
Sachin C Narwadiya

ratites such as the emu, cassowary, and 
rhea. The ostrich is the largest living 
bird and may stand 2.75 meters (9 feet) 
tall and weigh 150 kg (330 pounds). 
Some recently extinct birds were even 
more extensive: the largest moas of New 
Zealand and Madagascar’s elephant 
birds may have reached over 3 meters 
(10 feet) in height.

From a historical perspective, birds 
were also considered as cultural re-
source. For example, bird’s figures were 
drawn by many prehistoric humans 
in the Lascaux Grotto of France long 
before ornithology was practiced as 
science. Ancient Egyptian pictographs 
and paintings have bird figures. 

Vultures are nature’s ‘clean-up 
crew’. They eat bodies of dead animals 
thus preventing the spread of infec-
tious diseases. India was once home to 
about 40 million vultures belonging to 

nine species. It was 
observed in the last 
four decades that the 
numbers have de-
creased to just a few 
thousand. According 
to one of the studies 
held in 1990 on the 

decline of Indian vultures revealed that 
a veterinary drug called Diclofenac led 
to the deaths of vultures. The study 
proved that Diclofenac was lethal even 
in small doses and causes kidney failure 
in vultures. It results in accumulation of 
uric acid in the birds’ blood and around 
their internal organs—a condition called 
visceral gout. Various other birds are 
also under threat due to habitat loss, 
illegal pet trades, and diseases. In other 
words, decline in the birds’ population 

is an indicator of our planet’s health.
We celebrate National Bird Day 

on 5th January each year. The day is 
celebrated to make people aware of the 
importance of birds in our lives. Our 
efforts towards conservation and protec-
tion of endangered species of birds will 
surely bring the bird population back to 
previous level.

On this National Bird Day, let us ex-
plore some exciting birds around us and 
learn some exciting facts about them. 

Indian Peacock
The Indian peacock (Pavo cristatus)  is 
the national bird of India. It is a colour-
ful, swan-sized bird having a fan-shaped 
crest of feathers, white patch under 
eyes and long and slender neck. The 
male peacock is more colourful than the 
female. The male peacock has glister-
ing blue breast and bronze-green tail 
of around 200 elongated feathers. The 
female is brownish, slightly smaller than 
the male and does not have a tail. It is 
interesting to know that the word “pea-
cock” does not actually apply to both the 
male and female birds. The males are 
called peacocks, while the females are 
called peahens. Together, the collective 
name for them is “peafowl”. There are 
just three different types of species in 
the peafowl family. Two of these origi-
nate in Asia, and the other is of African 
descent. The African species is called the 
Congo peafowl because it originated in 
the Congo Basin. At the same time, the 

Asian peacock 
includes blue 
(Indian) peafowl 
and green pea-
fowl. The average 
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sound. When air rushes over the wings 
of other birds, it typically creates a 
“gushing” noise as large areas of air tur-
bulence build up. But the owl has a few 
ways to alter this turbulence and reduce 
the noise.

Sparrows: Sparrows used to be one 
of the most common birds around us. 
Two-Three decades back we saw them 
in large numbers; but at present their 
number is declining. Sparrows can be 
found all over the world except Antarcti-
ca, China and Japan. In India it is found 
in all parts of the country. In the eastern 

Himalayas the 
species found is 
the Eurasian tree 
sparrows. The 
common sighting 

area of this bird is near residential colo-
nies, gardens, farms, agricultural fields, 
office buildings, and even highways with 
fast-moving traffic.

The house sparrows have peaceful-
ly coexisted with us in our buildings 
and gardens. But the last two decades, 
their population is on the decline. The 
reasons recognized are rapidly alter-
ing cities that make unsuitable habitat 
for the house sparrow. The new and 
modern designs of the substructures 
have no space where sparrows can build 
a nest. The growing pollution, electro-

running speed for peacocks is 10 miles 
per hour (16 kph).

Indian Owl
Most of the owl species are nocturnal, 
i.e., they are active at night time, but 
some species are active in both day and 
night and can be called diurnal. The 
crepuscular species of owl are dynamic 
during dusk and down. Many owl spe-
cies are carnivorous. They prefer eating 
frogs, lizards, mice, rabbits, birds, squir-
rels, fish etc. A group of owls is called a 
parliament. This name stems from their 
“wise” and “intelligent” interpretations 
throughout history.

Owls have strong hook-like beak and 
firm grip; their grip is around 10 times 
stronger than the average humans. Due 
to this, most of their preys are killed 

instantly. Their feet 
have a bony structure 
which supports them to 
withstand the force of 
impact when they attack 
their prey. They have 4 
toes; when landing 3 of 
these face forward and 1 

back which helps support their balance. 
Owls are known as the silent predators 
of the night and for a good reason. Their 
specialized feathers break turbulence 
into smaller currents that reduce the 

The author is Scientist ‘D’ at Vigyan Prasar.  
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magnetic radiation from mobile phone 
towers, use of pesticides, loss of natural 
grasslands are few other reasons for 
their decline.

The Himalayan Monal
This gorgeous bird looks like a peacock, 
but it has many distinguishing features 
like lustrous rainbow-like plumage, 

a wiry metallic head 
and crest, and a red-
dish-brown neck. They 
are also known as Him-
alayan Pheasant or the 
Impeyal Pheasant or dan-

phe. The Himalayan Monal is found in 
the states of Himachal Pradesh, Sikkim, 
Uttrakhand and Arunachal Pradesh.

In the first year of their birth, the 
males and females resemble each other 
to a large extent. The only major differ-
ence is that the males are slightly larger 
and have black feathers on the neck and 
the breast.

The Kingfisher
There are around 90 species of King-
fisher divided in three families, namely 
Alcedinidae, Halcyonidae, and Ceryli-
dae. They can be found worldwide but 

are mainly tropical. 
In size they are 
10-42cm long, have 
large head a long 
and massive bill and 
a compact body. 
They have smaller 

feet, and with few exceptions, most of 
the Kingfishers have short or medi-
um-length tail. 

These vocal, colourful birds are 
famous for their intense hunting tech-
niques. The bird remains seated still, 
watching for movement from a distance. 
When it sees its prey, it dives into the 
water and catches the fish usually no 
deeper than 25 cm (10 inches) below the 
surface in its dagger-shaped bill.

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

Activity 01: Identify the bird
Hints:
• Its size is between 28 cm to 30 cm and weigh between 200 to 250 g.

• It is found in Sri Lanka and the Western Ghats of India, east and

    north-east India east to southern China.

• This bird likes areas having high rainfall and humidity.

• It is the State bird of Meghalaya

Activity 02: Identify the bird
Hints:
It has been classified as endangered by the IUCN

They have red or orange eyes.

Size is between 65 cm to 82 cm.

It has white wings when open, but only small patches of white are 
visible when the wings are closed.
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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, con-
stellations 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.

JANUARY 2

QUADRANTIDS METEOR 
SHOWER

The Quadrantids is an above 

average shower, with up to 40 

meteors per hour at its peak. It 

is thought to be produced by 

dust grains left behind by an 

extinct comet known as 2003 

EH1, which was discovered in 

2003. The shower runs annu-

ally from January 1-5. It peaks 

this year on the night of the 

2nd and morning of the 3rd. 

The waning gibbous Moon will 

block out most of the faintest 

meteors this year. But if you are 

patient, you should still be able 

to catch a few good ones. Best 

viewing will be from a dark lo-

cation after midnight. Meteors 

will radiate from the constel-

lation Bootes but can appear 

anywhere in the sky.

JANUARY 24

MERCURY AT GREATEST 
EASTERN ELONGATION

The planet Mercury reaches 

greatest eastern elongation 

of 18.6 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 evening sky. Look for the 

planet low in the western sky 

just after sunset.

Astronomical  
Events of  

JANUARY 2021

Vipin Singh Rawat

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

Sky Map
 FOR JANUARY 2021

The author is Technical Assistant  
at Vigyan Prasar. 

 Email: vipin@vigyanprasar.gov.in7January 2021



ugh ekaxrs gels dqN] gedks lc miyC/k djkrsA

‘kqHk fpUrd gSa o`{k gekjs] nqyZHk lkexzh mitkrsAA

gS fof’k”V xq.k bu o`{kks esa] dgha vkSj ugh fey ikrs gSaA

fNik&fNik dj j[krs mtkZ] çkIr lw;Z ls djrs gSaA

i`—fr ls ysdj rRoks dks] ;s fofo/k inkFkZ cukrs gSaA

‘kqHk fpUrd gSaS o`{k gekjs] nqyZHk lkexzh mitkrsAA

xsagwa pkoy nkysa vkSj lCth] fdrus lkjs Qy jlnkjA

Hkkstu dh Fkkyh esa ltrs] ns[kks fofo/k O;Utu ;kjA

rRo ikSf”Vd gesa pkfg;s] lgt :i esa gS fey tkrsA

‘kqHk fpUrd gSa o`{k gekjs] nqyZHk lkexzh mitkrsAA

[kkus&ihu dh phts gks ;k] oL=ksa ls ru dks <drs gksA

js’ks] vkS”kf/k vkSj jlk;u] gesa t:jr ij feyrs gksaA

mRiknu djrs os gh] oLrq fHkUu&fHkUu fodlkrsA

‘kqHk fpUrd gSa o`{k gekjs] nqyZHk lkexzh mitkrsAA

jax fcjaxh nqfu;k buls] ;gh gS thou dk vk/kkjA

pyrk pØ ç—fr dk buls] bu fcu lwuk gS lalkjA

fgr lk/ks fnu jkr gekjk] fQj Hkh os foLe`r gks tkrsA

‘kqHk fpUrd gSa o`{k gekjs] nqyZHk lkexzh mitkrsAA

fofo/k ouLifr;ka fey djds] fofo/k oLrq;sa nsrh gedksA

rjg rjg dh phts tkus] dgkW dgkW ls ysdj vkrsA

tks djrs budk mi;ksx] lnSo jgrh dk;k fujksxA

‘kqHk fpUrd gSaS o`{k gekjs] nqyZHk lkexzh mi tkrsAA

gesa t:jr dh lkexzh] ugh feysxh u”V gq;s xjA

tks gedks miyC/k djk ns] ,slk ugh fodYi /kjk ijA

lajf{kr dj ysa ge mudks] jg u tk;s fQj iNrkrsA

‘kqHk fpUrd gSaS o`{k gekjs] nqyZHk lkexzh mitkrsAA

‘kqHk fpUrd gS o`{k gekjs

ch- ,y- eyS;k
QlZ~V LVsi foiusV Dyc ¼VP-MP0132½ bVkjlh] gks”kaxkckn

*ßfe=rk fuHkkvks ç—fr lsÞ*

i;kZoj.k gks mBk LoPN lk] yks gfj;kyh NkbZ gSA

pgqa fnf’k ç—fr esa ns[kks] NkbZ uo r#.kkbZ gSA

jächt dksjksuk fo”kk.kq] yhy jgk thou vueksyA

fe=rk fuHkkvks ç—fr ls] ekuo viuh vka[ksa [kksy

{kj.k gqvk vkstksu ijr dk] /kjk rHkh xjekbZ gSA

Hkwy pqdk Fkk ekuo] mi;ksfxrk lalk/ku dhA 

LokFkZ o’k o`{kksa ij pyh dqYgkM+h] dgka Fkh fpfM+;k vkaxu dhA

nsrh psrkouh ç—fr rqedks]vka[k D;ksa vc Hkj vkbZ gS\

,df=r dj ge fy, fiVkjh Hkj]lqugjh Hkwyh fcljh ;knsaA

iyV fy, ;knksa ds ,Yce fVdha Fkh] ftu ij vk’kk vkSj mEehnsaA 

latks ysuk bu iyksa dks fey&tqy] laLdkjksa dh vxqokbZ gSA

vark{kjh ds euHkkou yEgs] nsrs rcys ij rkd f/kuk f/kuA

jhr iqjkuh xhr xquxqukrs]fxurs lkjs ,d&nks&rhu 

u tkus dgka Fkh foLe`r vkaxu esa] psgjksa is galh f[kyf[kykbZ gSA

nknk nknh lquk jgs fdLls] ckyd ikrs ikou laLdkjA

ifjokj tqV x;k ikd dyk esa] rks cu x;k gS dksbZ fp=dkjA

th yks u bu iyksa dks] Hkkoukvksa dh ;s iqjokbZ gSA

M‚- nhfIr xkSM 
f”kf{kdk ,oe~ dof;=h

Vipnet Dyc dksv‚fMZusVj foKku cky tu xzqi ¼VP-MP0036½ Xokfy;j e/;çns’k
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amami Gange Mission is a comprehensive, high priority 
Mission for research and evidence-based decision making 
organization and has special place for Geospatial technology. 
A comprehensive Ganga River Basin Management Plan (GRBMP) 

was developed by a consortium of seven IITs. One of the bottlenecks for a 
comprehensive planning for a river rejuvenation is the lack of scientific data, 
which requires detailed research studies based on geospatial technology. To 
overcome these issues, NMCG has sanctioned different GIS-based research 
projects touching different aspects of river rejuvenation.

NMCG has also initiated a 
path-breaking project along 
with Survey of India (SoI) on 

“Generation of high-resolution 
DEM & GIS ready database for 
part of River Ganga” using LiDAR 

Mapping. These models will provide 
valuable information for not only in 
making urban river plans, but also for 
identifying the baseline of river flood 
plains and regulating them for their 
restoration and preservation. This 
technology enables identification of 
entire topography of an area making it 
easy for policy makers to analyse the 
available data and improve decision-
making process. Critical pollution 
hotspots are also easily identified 
through this technology. Mapping Area 
is 43,084 km2 along the 10 km buffer 
of River. During summer 2020, field 
season, data acquisition over around 
5000 sq km area in Western UP has 
been completed. Acquired data has 
been processed to generate Digital 
Elevation Model and Ortho-rectified 
imageries of said areas

GIS Project on 
“Reconstructing the 
Ganga of the past from 

Corona archival imagery” is 
taken up by IIT Kanpur. Deliverables 
of Corona project are the atlas of the 
Ganga river showing a comparison 

between 1960s and present, establish 
the reference condition of the River and 
quantify the changes in morphological 
characteristics and land use/land cover 

Peeyush Gupta

Gyan Ganga: 

Research, Policy and Knowledge Management
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within the Ganga valley and propose a 
policy document on ‘desirable’ land use 
within the Ganga valley.

Bhuvan Ganga Geoportal 
provides platforms to 
manage, access, visualize, 

share and analyse geo-spatial data, 
non-spatial data products and services 
towards spatial mashups to support 
NMCG objectives of environmental 
and ecological improvement within the 
Ganga River basin.

Vigyan Prasar and 
National Mission for Clean 
Ganga have collaborated on 

dissemination of scientific knowledge 
of River Ganga. Under this partnership, 
video programs produced on Namami 
Gange can now be viewed on India 
Science OTT Channel. 

VP is publishing a special article 
on NMCG covering various aspects 
of Namami Gange programme on 
every month on its VIPNET Curiosity 
newsletter since September 2020. 

NMCG and VP jointly organise 
‘Tuesday Lecture Series’ under 
Gyan Ganga. Last Tuesday of each 
month is dedicated to NMCG/NMCG 
stakeholders to deliver the lecture. 
Both the organisation are working 
together in the areas of dissemination 
of scientific knowledge of River Ganga 
in the various aspects of NMCG 
initiative to the public in an interesting 
and effective manner.

Aquifers in the Ganga 
Yamuna doab play an 
important role in sustaining 

the flows in these rivers. Ganga River 
Basin Management Plan recognizes 
the importance of interplay between 
groundwater and surface water. Aquifer 
mapping project is executed by NGRI, 
Hyderabad by geophysical mapping 
with focus on Palaeo-channels in 
parts of Ganga Yamuna Doab 
from Kaushambi to Kanpur 
stretch. This project will be helpful for 
development of a plan for managing 
aquifer recharge which may help in 
increasing the flow of river Ganga 
during lean season.

Mountain springs are the 
primary source of water 
for rural households in the 

Himalayan region. Spring recharge 
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is reported to be declining due to 
increased water demand, land use 
change and ecological degradation. 
Namami Gange is executing two 
spring rejuvenation projects. One is 
the schematic mapping of Tehri 
Garhwal district for inventory of 
springs using LiDAR technology, 
Hydro-geomorphic and liniment studies 
for identification of different type of 
springs and their recharge zones and 
implementation of spring rejuvenation 
by constructing rainwater harvesting 
and artificial structures. Another 
project is Rejuvenation of dying 
springs in Tokoli Gad Catchment 
of Tehri Garhwal District using 
Geo-chemical and Geo-physical 
techniques. The project will assess the 
impact of land use, land cover change 
or impact of natural or anthropogenic 
precipitation variability and also will 
strengthen the local water governance 
and participatory spring shed 
management approach.

Namami Gange has 
commissioned two projects 
to NEERI, one is assessment 

of water quality and sediment analysis 
to understand the special property 
of Ganga River and another one is 
“GIS-based Mapping of Microbial 
Diversity across the Ganges for 
Ecosystem Services”. The objective 
of this study is to understand the water 
quality of river Ganga along the stretch 
with the specific focus on parameters 
that indicates the interactions of river 
with its varied environment. Being 
highly analytics and interdisciplinary, 
this project will provide a strong 
scientific rationale to understand 
bacteriophage and microbial population 
diversity, purifying properties of the 
Ganga and disease predications. 

Ganga basin is one of the 
largest basins in India and 
contributes to almost 40% 

of the population. Change in climatic 
scenarios can result a disbalance 
in near future. To plan accordingly 
NMCG is working with IIT Delhi to 
map out high resolution climate 
scenarios for basin-scale water 
resources management. One of 
the major outcomes of this project 
will be improved understanding and 
scientifically rigorous estimates of 
climate change and its impact on water 
resources in the Indo-Gangetic Plain.

Large numbers of smaller 
tributaries have been mapped 
along with their catchment 

area/watershed and water bodies. 
A GIS-based inventory of small 
rivers is also being created with 
additional component in the 
form of district-wise list of small 
rivers. Majority of these small rivers 
are seasonal rivers and often have 
been hydrologically degraded both 
due to non-availability of flows during 
non-monsoon or due to water quality 
issues. The rejuvenation of these rivers 
is one of objective of the programme 
as these small rivers impact the flows, 
both quality and quantity, of the river 
Ganga. 

NMCG in partnership 
with INTACH is 
carrying out the 

cultural mapping of the main 
stem of the Ganga from origin 
to Gangasagar documenting the 
rich natural, built and intangible 
heritage. 

Scientific plan for 
afforestation along 
Ganga with the help 

of FRI is under implementation. 
Biodiversity conservation for Ganga 
has been taken up with WII to map 
the biodiversity for the entire 
length and scientific improvement 
of habitat and species. Similarly, 

programme for of fisheries  
resource mapping and their 
conservation has been taken up in 
association with CIFRI.

New Paradigm of 
Planning for River 
Cities–Project to 

mainstream river health in urban 
planning and develop framework for 
Integrated Urban Water Management 
(IUWM) has been initiated with 
National Institute of Urban affairs. 
Innovative urban river management 
plan (URMP) framework is being 
developed with a template for Kanpur.

Namami Gange is 
collaborating with 
different international 

organisations like India-EU water 
partnership and German collaboration 
for the technology and knowledge 
transfer for River Basin management, 
E-flow assessment and Policy for Reuse 
of treated wastewater.

Arth Ganga- Namami 
Gange is now leading 
to the development 

of Arth Ganga model linking economic 
development of Ganga Basin with 
ecological improvement and Ganga 
Rejuvenation.
  

These research projects cover 
the historical part, cultural part, 
ecological part as well as scientific and 
technological part. These research 
projects are helping in future planning 
intervention whether it is Master 
plans, smart city plans, heritage 
conservation plans or biodiversity 
conservation plans, flood demarcation, 
etc. with strong evidence and studies. 
Significance of GIS framework 
has brought a paradigm shift in 
visualization of all crucial spatial and 
non-spatial information of Ganga 
basin.
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1. Consider the following statements and select the correct answer 
from the code given below:
Assertion (A): All rivers originating from the Himalayas are perennial.
Reason (R): Himalayas receive much of their precipitation from  
South-Western monsoon.

Code:
A. Both (A) and (B) are true, and (R) is the correct explanation of (A).
B. Both (A) and (B) are true, and (R) is not the correct explanation of (A).
C. (A) is true, but (R) is false.
D. (A) is the false, but (R) is true.

2. Consider the following statements and select the correct answer 
from the code given below:
Assertion (A): Himalaya is a mountain range located in Asia, segregating 
the Tibetan Plateau from the Indian subcontinent.
Reason (R): The Himalayan mountain range broadly includes the Hindu 
Kush, the Karakoram and other small mountain ranges that branch out 
from the Pamir Knot.
Code:

A. Both (A) and (B) are true, and (R) is the correct explanation of (A).
B. Both (A) and (B) are true, and (R) is not the correct explanation of (A).
C. (A) is true, but (R) is false.
D. (A) is the false, but (R) is true.

3. Which of the following term is correctly used for the flat plain along 
the sub-Himalayan region in North India?

A. Tarai
B. Doon
C. Khadar
D. Bhabar

4. Shivalik Hills are part of which of the following?
A. Aravalli
B. Western Ghats
C. Himalaya
D. Satpura

5. The Nanda Devi is located in which of the following state?
A. Himachal Pradesh
B. Jammu & Kashmir
C. Uttarakhand
D. Uttar Pradesh

6. The Shivalik range was formed in which of the following period?
A. Eozoic
B. Pliocene
C. Mesozoic
D. Cenozoic

7. Which one of the only regions of the Shivaliks to preserve its flora 
and fauna?

A. Doon
B. Duar
C. National Park
D. Patli Dun

8. Which of the following is not part of Himalayan Ranges?
A. Pir Panjal Range (part of middle Himalayas)
B. Dhaula Dhar Range
C. Zaskar Range
D. Aravalli Range

9. Which of the following is not the loftiest mountain peak of the 
Himalayas Mountain?

A. Kula Kangri
B. Chomolhari
C. Mt. Abu
D. Manaslu

10. What was the ancient name for Shivalik Hills?
A. Manak Parbat
B. Mahabharata Hills
C. Shiva Parvat
D. None of the above

NAMAMI GANGE QUIZ

Send us the correct answers of the quiz at 
curiosity@vigyanprasar.gov.in to win exciting prizes.
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ince the creation of our Solar 
System 4.5 billion years ago 
from a dense cloud of gas and 
dust, the eight planets along 

with their satellites and many other 
celestial objects like asteroids, comets 
etc. have continued to orbit the Sun, the 
paterfamilias (the head of the family). 
In the course of this ever-continuing 
merry-go-round around the Sun, the 
family members tend to produce a 
few most scintillating phenomena, 
both apparent and real, which have 
been a subject of delight for the entire 
humankind since antiquity. The 
phenomenon of eclipses (solar, lunar), 
appulse, conjunctions, oppositions, 
transits, occultations etc. belong to  
this league. 

The year 2020, keeping the world at 
its toes amidst the pandemic COVID-19 
for most part of the year, produced a 

few amazing moments in the field of 
astronomy, be it the Annular Solar 
Eclipse of June 21 or the sky show of 
Comet NEOWISE or the Total Solar 
Eclipse of December 14. One such event 
which has captured our imagination is 
“The Great Jupiter-Saturn Conjunction 
of 2020” on December 21, 2020 
coinciding with the Winter Solstice. 

Conjunction, astronomically 
speaking, means the lining up of two 
objects in the sky such that they have 
the same ‘right ascension’ or the same 
ecliptic longitude when observed 
from the Earth. During the course 
of conjunctions, the planets come as 
close as to the extent of about 30 to 80 
arcminutes, which approximates to an 
angular separation equal to or about 2.5 
times the angular size of our Moon. 

The Great Conjunction, i.e., the 
close approach of Jupiter and Saturn 

occur every 20 years. While Jupiter 
has an orbital period of 11.86 (~12) 
years round the Sun, Saturn’s period 
is 29.46 (~29.5) years for the same. 
Hence approximately speaking, Jupiter 
travels about 30 degrees round the 
Sun annually. Working with simple 
mathematical calculations, we can 
conclude that when they both line up 
for the second time to do so to make 
a conjunction, Jupiter, which travels 
faster, has to gain 360 degrees over 
Saturn, which happens in 19.86 years 
(roughly 20 years). In fact, the average 
human life can be fragmented into 
proper segments on marking the time 
intervals of this conjunction model 
cosmic watch with a typical lifespan 
expecting four such conjunctions, 
interesting indeed!

The vibrant planetary conjunction 
of the two planets in the evening 

Amritanshu Vajpayee

The Celestial Show of Lifetime: 

The Great Jupiter-Saturn Conjunction 2020
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Across
1. Movement of the Earth around the Sun (10)
5. Outermost surface of the Earth (5)
7.  An example of symbiotic relationship   
 between algae and fungi (6)
8.  Universal solvent (5)
10.  Movement of seeds away from parent plant (9)
12. Seventh planet from the Sun (6)
13. Germinated outgrowth of seed (6)
14. Reproductive part of a plant (6)

Down
1.  Bacteria found in leguminous plants (9)
2.  A regular path on which one object in   
 space revolves around another one (5)
3.  The bird which lays round eggs (3)
4.  Silk is a type of fibre (7)
6.  The longest bone of human body (5)
1.  Sticky yellow layer formed on teeth by germs (6)
11. The solid form of water that crystallizes in the  
 atmosphere (4)

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

Navita Johri, Fortune Enclave, Bhopal (M.P.)

SCIENCE CROSSWORD

The author is Coordinator, Ignited Minds 
VIPNET Club Farrukhabad, (VP-UP-0103). 

Email:Ignitedminds0001@gmail.com

skies in the south-west horizon has 
kept the enthusiasts engaged as it is 
after 397 years (July 17, 1623) the 
approach has been such close with both 
planets coming near to the order of 6.1 
arcminutes (~0.1 degrees) and they 
promise to be not so close before March 
15, 2080. The intermittent conjunctions 
of 2040 and 2060 shall not be so close 
line-ups with both planets remaining at 
a distance of 72.8 and 67.5 arcminutes, 
respectively, despite lining up close in a 
conjunction.

The Ignited Minds VIPNET Club 
Farrukhabad (VP-UP0103) took it as 
an opportunity to make this celestial 
show a memorable one with regular 
observation and photography of the 
approaching Jupiter and Saturn. 

The planets were easily sighted with 
the unaided eye by looking toward 
the southwest just after sunset. The 
club also took part in the Samanta 
Chandrashekhar Challenge, a 
collaborative effort of institutions 
like Public Outreach Committee ASI, 
Nehru Planetarium Delhi, HBCSE, 
IUCAA SciPOP, IIA etc. Here with the 
help of Cross Staff, called Manayantra, 
the changing angle between Jupiter 
and Saturn was measured for about a 
fortnight. The line fit of observations 
done by us when extrapolated for 
December 21, 2020 (The Great 
Conjunction Day) came out to be, ~0.07 
degrees in comparison to the theoretical 
value of 0.1 degrees. It establishes 
the fact of a high precision of the 
calculations of early Indian astronomers 
and their traditional devices even in the 
modern-day digital age. 

The amazing sky show of the Great 
Conjunction of the two gaseous giants, 
Jupiter and Saturn, in the evening skies 
has left the entire globe enchanted 
and look up for many such astounding 
events in the coming years.

(The glorious sight of The Great Jupiter-Saturn Conjunction 2020)
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JANUARY 2021 CLUB SPEAK

1. The common gaseous air pollutants include ozone,  

 nitrogen dioxide, carbon monoxide, Sulphur dioxide.

2. Winter (December, January and February),   

 Pre-monsoon (March, April, and May); Monsoon  

 (June, July, August and September); Post-monsoon  

 (October and November)

3. Biomass burning, garbage burning and vehicular  

 emission.

4. Aerosols scatters and absorbs radiation in the  

 atmosphere is referred to as aerosol direct  

 radiative effect. 

5. Ozone is a secondary pollutant

6. Vehicular emissions, industrial (power plant, oil  

 refineries etc.) emissions, biomass burning,  

 residential cooking, wind-blown dust 

Answers of Curiosity December Issue 
AIR POLLUTION ACTIVITY

Virtual Physics Workshop
Vikram Sarabhai Science Club, Jalandhar  
(VP-PB0065) conducted a five-day online 
Physics workshop from 20-24th October 2020 
for the students of Kanya Maha Vidyalaya. The 
workshop was sponsored by Department of 
Biotechnology, Ministry of Science and Tech-
nology, Government of India to demonstrate 
the different concepts of Physics. Numerous 
renowned experts of the field mentored the 
students during the sessions.

Science Model Making Competition  
and Exhibition
Aryabhata Science Club, Vijayanagar, Karnataka (VP-KA0019) 
conducted a State-level Acharya Model Making Competition and 
Exhibition on 21 September 2020 for teachers and science commu-
nicators. The event was organized virtually where 120 teachers par-
ticipated from different parts of the states and exhibit their models.

IDENTIFY THE CORRECT NAME OF THE GHATS:

JUMBLED WORD NAME OF GHAT

IADHCN CHANDI

AAAULTRHSK SHUKRATAAL

ARH IK IPAID HAR KI PAIDI

SAIS ASSI

IIAAANNKKMR MANIKARNIKA

HHHCTA CHHATH

UABB BABU

RAEIUDKPR KEDARPURI

AAAASNGRGG GANGASAGAR

AINDHG GANDHI

AAAAHHHSSEADDWM DASHASHWAMEDHA

HHNESSAAEIWDR DAKSHINESHWAR

EURLB AHMT BELURMATH

TALA ATAL
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Air Pollution Activity

Rajat Manro

S/o Dr. Rajan Manro

Class: 8th A

Delhi Public School Khanna

Ludhiana, Punjab

Identify the correct name of  
the ghats (NMCG):

Aman Agarwal

Class: 9th E

Ryan International School

Mansarovar, Jaipur

VIPNET ACTIVITY STARS!

Dr Kalam Jayanti 
Celebration 
Sasni Vigyan Club (VP-UP0269) 
members celebrated the birth anni-
versary of former President Bharat 
Ratna Missile Man Doctor APJ 
Abdul Kalam by conducting various 
competitions on poster making, 
essay writing, Quiz etc. The winners 
of the competitions were felicitated 
with digital certificates. 

A Voyage to Solar Eclipse
Talib Science Club (VP-JK0018) 
organized a workshop for their club 
members to demonstrate the making 
and use of equipment that can be 
used for viewing solar eclipse. They 
have conducted the workshop virtu-
ally and also captured the pictures of 
partial solar eclipse.

Ozone Day Celebration
On the occasion of World Ozone Day 
on 16th September 2020, Newton 
Science Club (VP-KL0013) conducted 
an online poster competition. The 
competition was held between the 
students of class 6th to 9th on the 
theme ‘Ozone conservation”.
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