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t has been more than two years 
since we met physically in any 
of the programmes. In these two 
years of COVID-19 outbreak, we 

learned many things: exploration of digital 
platform, new communication techniques, 
new modalities for teaching and learning, 
online schools, work from home, online 
conferences, online meetings, etc. But the 
fact remains that what we learn, teach, 
and demonstrate in physical presence and 
meetings can never be equated with digital 
and online platforms. And everyone at 
VIPNET, too, has realized this disconnect 
and hence eagerly waits for COVID-19 
cloud to get over soon. May the year 2022 
allow us to meet physically, after a long 
hiatus!

We are in the second month of 2022, 
and you all must be waiting to know the 
evaluation scheme for the year 2021 and 
the results. At the same time, you too are 
aware that a lot has changed at VIPNET! 
The most dedicated members like Dr Sa-
chin C Narwadiya and Dr Nidhi Srivastava 
have new programmes to look after. Mr 
Pawan Bhati is now part of different as-
signments and Mr Vipin Singh Rawat and 
Mr Hemant left Vigyan Prasar for a better 
future. However, it is essential to mention 
that Dr Nidhi Srivastava is still managing 
to devote her time for VIPNET, especial-
ly the VIPNET Curiosity. Because of her 
cooperation and support, we can release 
this monthly newsletter on time. Nonethe-
less, new members of Vigyan Prasar, Ms 
Sonu Bhatia and Mr Pradeep Kumar, have 
joined the group and learning the workings 

Joint Minimum  
Programme for 2022
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of VIPNET. Both are picking up things to 
stand on our expectations for delivering 
instant action on the critical needs.

At the beginning of 2022, we request 
everyone on (i) increasing the reach of VI-
PNET in the different parts of the country; 
(ii) participating and contributing in Vi-
gyan Prasar’s national-level programmes 
like Azadi ka Amrit Mahotsav, competi-
tions, seminars, lecture series, workshops 
and conferences, etc.; (iii) conducting 
and organizing more and more scientific 
activities in and around the club; and (iv) 
writing and submitting the regular month-
ly reports to Vigyan Prasar.

Of course, we too at Vigyan Prasar 
resolve to assure you (i) successful com-
pletion of the evaluation process on time 
and announce the result by end of March 
2022; (ii) organize at least one state-level 
and one national-level meeting with active 
club members; (iii) organize national level 
VIPNET recognition award ceremony; and 
(iv) start unique column highlighting at 
least one club each month starting from 
April 2022 issue.

Therefore, let us all take the oath that 
we will stand on our words and contrib-
ute to strengthen VIPNET and the work 
towards the growth of science communi-
cation.        
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aranasi (also known as 
Kashi) has been a centre 
of spirituality, arts, cul-
ture, knowledge, salva-

tion, philosophy, logical thought and 
science since time immemorial!  Out 
of many footprints of time preserved 
in Varanasi, one such heritage trying 
to explore the mysterious cosmos that 
has stood the test of time is the Man 
Mandir Observatory. Standing tall on 
the western bank of the Ganga, it is an 
observational astronomer’s delight. 

One of the most fascinating human 
endeavours towards rational under-
standing has been the path of astrono-
my - an amalgam of art, craft and sci-
ence from the pre-historic times. Of the 
different shades of astronomy, observa-
tions make the very foundation. Since 
antiquity, the exponents of astronomy, 
the astronomers, have tried to observe 
and record the movements and relative 
positions of celestial bodies. After a long 
observational history when it came out 
that mere visual observations may be 
faulty, the quest for instruments began 
for astronomers to achieve observation-
al accuracy and precision, and record 
the bodies in a spacio-temporal (space-
time) relation by studying their cycle 
of repeated appearances in the sky and 
time scale involved. The astronomical 
practices like referring to Panchangam 
for carrying out daily chores, religious 
practices, deciding festivals etc. are still 
alive and vibrant in the mainstream 
society in India. Indian astronomers 
were actively engaged in deciphering 
cosmic mysteries for ages and came out 
with many astronomical instruments, 
the origins of many of which could be 
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traced back to the Vedic period. These 
include Gola Yantra, Yashti, Shanku 
Yantra, Dhanuryantra, Turiya Yantra, 
Kapala Yantra, Nadivalaya to name a 
few. Traversing through the period of 
Vedanga Jyotisha to the era of Siddhan-
tic astronomy and medieval history, the 
contributions of King Sawai Jai Singh-II 
(King of Amber now Jaipur) in the form 
of observatories called Jantar Mantar 
stand at a height comparable to none. 

Jantar is colloquial aberration for 
Yantra (instrument) and Mantar comes 
from Mantrana (to calculate) giving the 
literal meaning as ‘calculating instru-
ment’. Jai Singh-II, trained in the field 
of ancient Hindu astronomy not satis-
fied with the use of old data, interacted 
with scholars from abroad. Mixing the 
foreign ideas with Indian traditions he 
got the gigantic masonry astronomical 
instruments constructed to yield ad-

vanced results. The reason for resorting 
to masonry instruments was to avoid 
errors arising out of wear-and-tear, 
back-lash errors in metallic ones etc. 
Some yantras were improvements in 
traditional practices while many like 
Jai Prakash Yantra, Samrat Yantra, 
Ram Yantra etc. were inventions of the 
genius himself. To counter any observa-
tional error much care was taken while 
designing these sophisticated instru-
ments. Geometrical propositions were 
taken care of to account for adjustments 
for meridians and latitudes of the place 
of construction. Beginning with Delhi 
in 1724 A.D., Raja Sawai Jai Singh fol-
lowed with four more constructions at 
Jaipur, Varanasi, Ujjain, and Mathura. 
Built around 1734 A.D., the site of Vara-
nasi Observatory is the fort ‘Man Mahal’ 
(latitude: 25°18’28.23”N and longitude: 
83°0’38.63”E) on the bank of Ganga 

Samrat Yantra, Man Mandir Observatory, Varanasi



banks built by Raja Man Singh (ances-
tor of Sawai Jai Singh II) by the sides 
of the ancient Dashaswamedha Ghat. 
A glorious example of Mughal Rajput 
architecture, the sandstone monument 
stands tall giving the visitors a 
glimpse into the illustrious past 
of the place. The observatory 
owes its plan to great astrono-
mer and mathematician Paṇḍit 
Jagannātha Samrāṭ. Pandit 
Bapudeva Shastri, Lala Chiman 
Lal, Robert Barker, and Sir Jo-
seph Hooker have written their 
accounts describing the instru-
ments of the Kashi Observatory. 
As per the account of Bapudeva 
Shastri in his Kasi Manaman-
dira Vedhalaya Varnanam, 
the instruments Yamyottara 
Yantra, Yantra Samrat, Chakra 
Yantra, Digamsa Yantra, Nadimandala 
and some unknown instruments were 
present during the days when the ob-
servatory was at the height of its glory. 
Even today visitors find Samrat Yantra, 
Dakshinottarbhitti Yantra, Nadiva-
laya Yantra, Chakra Yantra, Digansa 
Yantra nestled in the sylvan surrounds 

of the well-conserved observatory 
which is now under the protection of 
the Archaeological Survey of India. 

From the point of view of obser-
vational astronomy, the instruments 

of Man Mandir Observatory offer 
tremendous scope to explore. Sam-
rat Yantra (Supreme Instrument) is a 
gigantic equinoctial sundial. It has a 
gnomon wall set in the precise North-
South Direction with upper portion 
slanted pointing to the Polaris and two 
stony arcs on eastern-western sides 

which have quadrants containing the 
time-division markings. On a clear 
sky day, the shadow of the gnomon 
moves through quadrant scales and 
time can be read from the edge of the 
gnomon shadow falling on the scale 
inscribed on the quadrant. The instru-
ment when functional is also useful in 
determining the hour angle of planets 
and stars, using a narrow straight metal 
tube with the yantra and employing 
basic trigonometry. This instrument 
can be used to find the vishuvakala 
of the star which can be converted to 
degrees to get its Right Ascension.

Digansha Yantra is an instrument 
structured on a horizontal plane 
comprising of a cylindrical pillar at the 
centre with a gnomon and hole (at the 
base) and two concentric circular walls 
surrounding the central pillar. The 
inner wall has same height as that of the 
central pillar while the outer circular 
wall has double the height. This instru-
ment was used to measure digansha 
(azimuth angle) of a celestial body.

Dakshinottarbhitti 
(Yamottrabhitti) Yantra is in 
the North-South direction 
with one of the sides facing 
east consisting two gnomons 
fixed at the top corners and 
two intersecting quadrants 
with gnomons as centres 
and radii equal to distance 
between them. This instru-
ment is used for measuring 
meridian, altitude and zenith 
distances of the celestial bod-
ies. Interestingly, the zenith 
distance and subsequently 
declination of the Moon can 

also be calculated when the gnomon 
shadow is visible in the moonlight. For 
stars, zenith distance and declination 
can be computed during transit.

Nadivalaya Yantra, a circular stony 
instrument, is an equinoctial sundial 
supported on two columns. The circular 
surfaces are oriented parallel to the 

Samrat Yantra - Laghu Samrat Yantra, Man Mandir Observatory, Varanasi

Digansha Yantra, Man Mandir Observatory, Varanasi
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equatorial plane and the pointer pin at the axis of 
the centre is oriented towards the North Pole and 
is used to cast a shadow on the circular surface. 
This instrument helps to find whether a celestial 
object is in northern hemisphere or southern 
hemisphere. With the sunrise, from the shadow 
of the rod if Sun or any nakshatra is in Northern 
hemisphere, its hour angle is determined from 
the graduated scale. For the south facing side 
with the axis protruding on the other side, having 
a circle helps to indicate the hour angle when 
Sun or nakshatra is in southern hemisphere. 

Chakra Yantra, a circular iron dial capable of 
rotating, lies in between two wall support with its 
pivot diameter pointed to Polaris. This instrument 
is useful to study the declination of planets, stars 
etc. Using the base circles engraved, it can be used 
to determine the hour angle of planets, stars etc.

From the instruments seen at Man Mandir 
and other Jantar Mantars of India, it is evident 
that these yantras make use of all three ancient 
classical coordinate systems, viz, the horizon-
tal (Alt/Elevation-Az), the equatorial (Dec-RA/
Hour Angle), and the ecliptic coordinate sys-
tems. They are living heritage of our traditions 
of science. Jantar Mantars, built distances apart, 
were a part of the quest for accuracy and the 
ability to compare readings from different co-
ordinates. They are a real treat to visit, explore, 
and research in the contemporary age of com-
puter programming and Artificial Intelligence. 
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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. 

Astronomical  
Events of  

FEBRUARY 2022

Vipin Singh Rawat

THE MAP CAN BE USED AT 10 PM ON 1 FEBRUARY, AT 9 PM ON 
15 FEBRUARY AND AT 8 PM ON 28 FEBRUARY.

Sky Map
 FOR FEBRUARY 2022

The author is Program Manager  
at Vijnana Bharati.  

Email: vipin.sr1987@gmail.com

FEBRUARY 1  

NEW MOON  

The Moon will be located on the 

same side of the Earth as the 

Sun and will not be visible in the 

night sky. This is the best time 

of the month to observe faint 

objects such as galaxies and 

star clusters because there is 

no moonlight to interfere.

FEBRUARY 16  

FULL MOON 

The Moon will be located on the 

opposite side of the Earth as 

the Sun and its face will be fully 

illuminated.

FEBRUARY 16  

MERCURY AT GREATEST 

WESTERN ELONGATION 

Mercury reaches greatest 

western elongation of 26.3 

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.
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Peeyush Gupta

Earth Observation Satellite for Water Resources 
Monitoring and Management of Ganga Basin

ater resources of India are 
qualitatively large but sig-
nificantly divergent in their 
occurrence, distribution, and 
utilization. Approximate-

ly 45,000 km riverine system runs 
criss-crossing the length and breadth 
of the contrary. These rivers include 
Himalayan snow fed rivers, peninsu-
lar rain fed rivers, and coastal short 
rapids. According to National Commis-
sion for Integrated Water Resources 
Development, basin-wise average 
annual flow in Indian River systems 
is 1953 km2. The total geographical 
area of 3.29 million square kilometre 
of the country has been divided into 
12 major river basins, 46 medium 
river basins, and 14 minor and desert 
river basins. The major river basins 
account for 78% of the total surface 
area and serve 80% of the population. 

 
GANGA BASIN
The Himalayas are the source of 
three major Indian rivers, namely 
the Indus, the Ganga, and the Brah-
maputra. The Ganga River basin is 
the largest river basin in India in 
terms of catchment area, consist-
ing 26% of the country’s land mass 
(8,61,404 sq. km). About 79% area 
of Ganga basin is in India. The basin 
covers 11 states viz., Uttarakhand, 
Uttar Pradesh, Haryana, Himachal 
Pradesh, Delhi, Bihar, Jharkhand, 
Rajasthan, Madhya Pradesh, Chhattis-
garh and West Bengal. Ganga drains 
a basin of extraordinary variation 
in altitude, climate, land use, flora 
and fauna, social and cultural life. 

Himalayan River Basin 
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Space-Based Technology Support
Measurements from satellite remote 
sensing provide a means of observing 
and quantifying land and hydrological 
variables over geographic space and 
support their temporal description. 
Remote sensing instruments capture 
upwelling electromagnetic radiation 
from earth surface features which is ei-
ther reflected or emitted. The former is 
reflected one for solar radiation and the 
latter is in thermal infrared and micro-
wave portions of electro-magnetic spec-
trum. Active microwave radars obtain 
reflected/returned microwave signals. 
The reflected solar energy is used for 
mapping land and water resources like 
land use, land cover, forests snow and 
glaciers, water features, geologic and 
geomorphic features, water quality, etc. 
The thermal emission in the infrared is 

used for surface temperature, energy 
fluxes and microwave for soil moisture, 
snow and glacier, flood, etc. 

SPACE TECHNOLOGY SUPPORT
Earth observation technique has several 
advantages over field measurements. 
First measurements derived from re-
mote sensing are objective; they are not 
based on opinions. Second, the infor-
mation is collected in a systematic way 
which allows time series analysis and 
comparison between schemes. Third, 
remote sensing covers a wide area such 
as entire river basin. Ground studies 
are often confined to a small pilot area 
because of the expense and logistical 
constraints. Fourth, information can be 
aggregated to give a bulk representation 
or disaggregated to very fine scales to 
provide more detailed and explanatory 
information related to spatial uniform-
ity. Fifth, information can be spatial-
ly represented through Geographic 
Information Systems, revelling infor-
mation that is often not apparent when 
information is provided in tabular form. 

GANGA BASIN AND ITS MAJOR TRIBUTARIES

State River/Major Tributaries Catchment Area (km2)

Uttarakhand
Alaknanda and Bhagirathi 
which after their conflu-
ence become Ganga

52,988

Uttar Pradesh

Ganga, Yamuna and its trib-
utaries, Ram Ganga, Cham-
bal, Kaithi, Betwa, Ken, Son, 
Rihand, Sharda, Gomti

241,392

Madhya Pradesh
Chambal, Sindh, Bet-
wa, Ken, Son, Rihand

181,066

Bihar
Ghagra, Gandak, Kosi, Son, 
Punpun, North Koel

93,580

Jharkhand Ganga, Damodar, North Koel 50,389

Rajasthan Chambal, Banganga 112,496

West Bengal Damodar, Ganga 71,489

Haryana Yamuna 34,343

Himachal Pradesh Yamuna 4,317

Delhi Yamuna 1,484

Chhattisgarh Rihand and Son 17,908

Total 861,452

State-wise Catchment Areas of Ganga and its Tributaries (Source: CWC)

Bio-resources Moni-
toring & Evaluation

Monitoring of Aquatic Plant Invasions, algal blooms, 
Riparian vegetation, Forest Cover Changes, Forest Frag-
mentation and Degradation, Biodiversity Richness, etc.

Hydrological Moni-
toring & Evaluation

Precipitation/Runoff, Hydrologic regime Changes, Flow 
Dynamics, Hydraulics, Flood-prone areas, Sediment & 
Nutrients loadings, River Front Development, etc.

Geomorpholog-
ical Monitoring 
& Evaluation

Geo-morphology, Vulnerable Mapping (Frequent avul-
sions, bar formations, Bank Migration/lateral stability, 
Channel evolution, Disruption by civil constructions etc.), 
Create a “River Under Threat” Map, Monitor post-mon-
soon temporal Dynamicity of the vulnerable areas.

Water Quality 
Monitoring and 
Evaluation

Periodic Spatio-temporal Water Quality Map for 
specific Water Quality Parameter using aerial/
satellite measurements. Hydro-dynamic and Wa-
ter Quality Modelling using field-observed data.

GIS Watershed/Catchment/Basin Mapping, 
3D Visualization, Water Quality Monitor-
ing, Real Time Water Quality Monitoring
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Sensors/Satellite Data Suitable for 
Water Resources Management of Ganga 
Towards evolving and supporting 
comprehensive water resources man-
agement strategies, Earth observation 
technique plays a crucial role. System-
atic approaches involving judicious 
combination of conventional group 
measurements and remote sensing 
techniques pave the way for achieving 
optimum planning and operations of 
water resource management projects. 
Earth Observation Satellite (EOS) data 
has been extensively used to map sur-
face water bodies, monitor their extent, 
and estimate the volume of water. Mon-
itoring reservoir extent from the sensor 
has helped to assess the storage loss 
due to sedimentation, updating ratting 
curves. Satellite data derived spatial 
and temporal information of geological 
and hydro-geomorphologic features 
assist in prospecting the ground water 
resource to plan aquifer recharging, 
water harvesting, and drinking water 
sources. Advanced Remote Sensing 
like LiDAR, High resolution Image-
ries, and aerial photography facilitates 

from microscopic flora and fauna to 
a large assembly of plants and ani-
mals. They are grouped in commu-
nities as periphyton, phytoplankton, 
zoobenthos, zooplankton, and higher 
vertebrates. The plants that grow 
along the banks of Ganga and her 
tributaries play an important role 
in the diverse ecosystems the river 
supports. Not only do the plants rely 
on Ganga for water, but they also play 
an important role in nutrient and 
water conservation and their presence 
controls soil erosion along the banks.

Earth observation data is being put 
into use to provide quantitative and 
reliable information. Space-based Earth 
observation technology has immense 
influence in the decision-making 
process in water resources monitoring 
and management of the Ganga basin. 
This advance technique proves to be 
an effective tool for Ganga River basin 
as a space-based decision support tool 
for monitoring and management.

monitoring the inundation pattern in 
river basin and quantifying them too. 
Satellite remote sensing data is being 
put into use to provide quantitative and 
reliable information, thereby facilitating 
improved water resources management.

The Ganga riverine habitat has 
a bunch of various living organisms 

Application Satellite and sensor

• Field /Plot boundaries
• Irrigation network/infrastructure
• Cartographic information
• Micro-scale features

Cartosat-1 & 2 (PAN),
IKNOS, Quickbird,
SPIN, SPOT (PAN)

• Land use/Land Cover
• Surface Water Resources
• Water logging

IRS, Landsat, SPOT, ASTER, CBERS

• Evapotranspiration
• Soil Moisture

NOAA, Aqua, Terra, Land-
sat, ASTER, CBERS

• Surface roughness
• Soil Moisture

ERS, Radarsat, RISA

• Flood Inundation 
• River bank erosion
• River control works

IRS, Landsat, SPOT, ERS, Ra-
darsat, JERS, RISAT 
IRS, Landsat, SPOT, Cartosat-1 & 2
Cartosat-1 & 2, Iknos, Quickbird

• Surface water IRS, Landsat, SPOT, AS-
TER, NOAA, Aqua, Terra

• Water quality IRS, Landsat, SPO
• Precipitation TRMM, METEOSAT
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e/kqesg gSa chekjh 
vkrh /khjs ls ij 
djrh vkQr lkjh
tc isufØ;kl u cuk ik;s 
balqfyu ;k 'kjhj u dj ik;s 
balqfyu dk mi;ksx] lkjh
e/kqesg djrk vkus dh r;kjh
T;knk ckj eq= vkuk 
Hkq[k&I;kl ckj&ckj yxuk 
otu ?kVs] Fkdku yxs rks 

e/kqesg
le>ks Xyqdksl dh gqbZ chekjh
vk¡[kksa] fdMuh] fny ij
djrh e/kqesg cqjk vlj 
feBk NksM+ks] O;k;ke dks tksM+ksa
lykn ls dj yh vc ;kjh 
[kkuiku esa cnyko
thou 'kSyh esa cnyko
ls gh gksxh Bhd ;g chekjh
fcu fy;s ruko e/kqesg ls 
yM+us dh dj yks rS;kjh
                                  

&& lfpu lh ujoMh;k 



disha, one of the most cap-
tivating regions of India, is 
often referred as a hidden 
treasure house of cultures 

and customs, religions and traditions, 
languages and literature, scenic beauties 
and wildlife, and art and architecture. 
Exquisite temples and historic mon-
uments, abundant greenery, virgin 
beaches, serpentine rivers, mighty 
waterfalls, forest-clad blue hills of the 
Eastern Ghats with rich wild life, all of 
these make Odisha an unforgettable 
destination of India. Visitors to the 
state feel the bounty and strive always 
to return for more. The land, while 
retaining its pristine glory in all its 
hues, offers the most modern ameni-
ties in tune with its great tradition of 
hospitality. Odisha was carved out as 
a separate state of India on 1st of April 
1936. The state has been blessed with 
a rich and varied resource base, both 
human and material. Its historical and 
cultural traditions are also sufficiently 
vibrant and rich to provide a platform to 
the community, for all-round develop-
ment. The competitive advantage of the 
state, in terms of its equable climate, 
fertile soils, abundant hydel, marine 
and mineral resources and its indus-
trious population is unique in nature.

Geography
Odisha is a littoral state on the east-
ern coast of peninsular India located 
between the parallels of 170 49' N to 
220 34' N latitude and the meridians 
of 810 27' E and 870 29’ E longitudes. 
While the Bay of Bengal swirls along its 
eastern and south-eastern boundary, 
on the land front it is wedged between 

the neighbouring states of West Bengal 
on the North East, Jharkhand on the 
North and Chhatisgarh on the West, 
Andhra Pradesh on the South. The 
geographical area of the state of Odisha 
is 1,55,707 sq. km. Morphologically, 
Odisha is divided into five parts: the 
coastal plains, the middle mountainous 
country, the rolling upland, the river 
valleys, and the subdued plateaus.

The coastal plains of Odisha stretch 
from the Subarnarekha in the North to 
the Rushikulya in the South. They are 
narrow in the North, widest in the mid-
dle, narrowest in the lake Chilika coast 
and broad in the South. The moun-
tainous region of Odisha covers about 
three-fourths of the area of the State. 

Flora and Fauna
According to the 11th State of Forest 
Report, 2011 (Odisha Forest Status), the 
State has a recorded forest area meas-
uring 58,136 sq. km. The total recorded 
forest area of Odisha was 37.34% of its 

total geographical area. Forests are a 
major constituent of the state’s nat-
ural resources in the form of timber, 
firewood and a large number of prof-
itable forest products like sabai grass, 
lac, resin, catechu, tassar silk, honey, 
natural dyes, etc. The valuable timber 
species are Teak, Rose wood, Piasal, 
Kassi, Kurum, Arjun, Gambhari, Giringa 
and such other varieties of polishable 
wood that are used for furniture, and 
Sal, Arjun, etc. which are hard and 
utilised in various construction works. 
Bamboo is of extensive utility not only 
in the life of the common man but also 
as essential raw material for paper 
industry. Certain parts of the forest, 
for example the Gandhamardan hill in 
Balangir, abound in medicinal plants 
and herbs. Nux vomica, which grows 
widely in most forests, and Rauwolfia 
serpentina, which grows in the jungles 
of the south are common examples.

The wilds and forests of Odisha are 
vibrant with animals, the beauty and 

Santosh Kumar Kar

Odisha: Treasure house of cultures and  
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variety of which are amazing. Living 
in the deep, dense forests are a few 
tigers confined to their natural habitats. 
Similipal-The Project Tiger covers an 
area of 850 sq. km in the heart of the 

bulbul weaver bird and babbler bird 
etc. in addition to the types commonly 
observed like crows and sparrows. Na-
lavana in Chilika lake is famous for mi-
gratory birds. It is a point for thousands 
of resident and migratory birds that acts 
as a treat for the bird-watchers during 
winter season. Reptiles like Crocodile, 
the Green Turtle and the Pacific or Olive 
Ridley Sea Turtle are seen in this state. 
Olive Ridley turtle come in thousands 
from far off parts of the Pacific coasts 
during winter to lay their eggs at Gahir-
matha and Satabhaya in Bhitarkanika. 

The People
Odisha has a total population of 
41,974,218 persons according to the 2011 
census report. Out of this 24% people 
are from tribal community like Gond, 
Juang, Dongria Kondh, Kondha, Koya, 
Munda etc. Odisha accounts for 3.47 per 
cent of the total population of the coun-
try. The population density of the state 
is 269 as against the national average of 
382 per sq. km. The sex ratio (Females 
per one thousand Males) of the state 
encouragingly stands at 978 against the 
national ratio of 940. However, urban 
sex ratio in Odisha remains lower at 
934 as against the rural ratio of 988. 

Social and Cultural Heritage
Odisha has a glorious tradition of music. 
The figures or dancers and musicians 
carved on ancient temple walls speak of 
Odisha's rich musical heritage. Odissi 
Music is a classical form consisting of 
all the necessary ingredients common 
to Hindustani and Carnatic music. 
Apart from the classical Odissi, Chhau, 
Sambalpuri, Dalkhai, and Bajasal are 
also some of the prominent dances 
seen in different parts of Odisha. The 
fine art of Odisha which adorned the 
temples has surprised the whole world. 
History has always depicted Odisha 
as a leading province in art, culture 
and literature. Odisha is famous for 
silver filigree work (Cuttack), Horn 

2750-sq. km wide in Similipal Reserve 
Forest. The tigers of the state belong 
to the race of panther (Panthera tigris 
—Odia, Badabagha); the other report-
ed species like leopard (last reported 
in 1960 from Dhenkanal) and cheetah 
are by now extinct. The Nandankanan 
Biological Park is famous for its white 
tigers. Besides that, a large number of 
carnivores inhabit the forests in almost 
all districts. They are the common wolf, 
sloth bear, hyaena, jackal, wild dog, 
leopard cat, jungle cat, civet cat etc. 
Historically, the pride of place among 
the wild animals of Odisha goes to the 
elephant. Odisha’s famed elephants are 
found in the jungles of Mayurbhanj, 
Keonjhar, Dhenkanal, Puri (near Balu-
gan), Ganjam, and Sambalpur districts. 
The Wild Life Sanctuary at Chandaka 
provides a natural forest abode to 
elephants. Other animals found widely 
in forest areas include: the wild bear, 
spotted deer, sambar, the barking deer, 
the black-faced langur, the pink-faced 
bandar. The Irrawaddy dolphin and the 
Gangetic dolphin are found in the Chili-
ka and the rivers, respectively. The bird 
kingdom of Odisha, vast, varied and 
colourful, offers a most attractive sight. 
Birds like Grebe, cormorant and darter, 
grey heron and pond heron, white-
necked and black-necked stork, flamin-
go, peacock, partridge and quail, crane 
and waterhen, jacana, plover, kingfisher, 

11February 2022

Sambar

Indian Roller (Coracias Benghalensis)



work crafts (Paralakhemundi), Stone 
Carving (Puri), patta chitra (Raghura-
jpur), palm leaf painting, Chandua 
(Pipili), wood work (Kalahandi) etc. 
Climate

The state has tropical climate, 
characterized by high temperature, high 
humidity, medium to high rainfall and 
short and mild winters. The normal 
rainfall of the state is 1451.2 mm. 
About 75% to 80% of rainfall is re-
ceived from June to September. Floods, 
droughts, and cyclones occur almost 
every year in varying intensity. The 

state experiences four meteorological 
seasons winter (January to February), 
pre-monsoon season (March to May), 
south-west monsoon season (June 
to September) and north east mon-
soon season (October to December). 

Attractions
Odisha is famous for its tribal cultures, 
scenic beauty and ancient temples, with 
a 500-km-long coastline, mountains, 
lakes, waterfalls, natural biodiversity 
and rivers, exotic handicrafts, tradi-
tional tribes a fascinating state with 
unspoiled beaches, teeming wildlife, 

superb monuments, colourful fairs 
and festivals, scintillating music and 
dances. It is a land of unforgettable 
memories and hidden treasures.
 
Educational Institutes
Education in Odisha is witnessing a rap-
id transformation. The overall literacy 
rate according to Census 2011 is 73.5%. 
In Odisha there are also many schools 
and colleges, maintained by government. 
l Indian Institute of Technology, Bhu-
baneswar, Argul, Bhubaneswar, Khordha
lNational Institute of Tech-
nology, Rourkela
l Central University, Koraput
l Central Fisheries Institute, Kau-
salyaganga, Bhubaneswar 
l Indian Institute of Mass Com-
munication, Dhenkanal
l Institute of Physics, Bhubaneswar
l Central Rice Research In-
stitute, Cuttack
l Regional Medical Research Centre, 
Chandrasekharpur, Bhubaneswar
l Ocean Science and Technolo-
gy Cell (OSTC), Berhampur
l National Research Centre for Women 
in Agriculture (NRCWA), Bhubaneswar
l National Institute of Reha-
bilitation Training and Re-
search (NIRTAR), Cuttack

l International Institute of Informa-
tion Technology (IIIT), Bhubaneswar

Economy
Economy of Odisha is largely based 
on agriculture. According to the 2011 
Census of India, 61.8% of the working 
population are engaged in agricultural 
activities.  Rice is the dominant crop in 
Odisha. It is grown on 77% of the area 
under cultivation. Other important crops 
include pulses, oilseeds, vegetables, 
cereals, jute, sugarcane, coconuts, and 
spices. Odisha is rich in mineral resourc-
es. The state is a national leader in the 
production of chromite, bauxite (alumin-
ium ore), manganese ore, graphite, and 
nickel ore. It is also one of the top pro-
ducers of high-quality iron ore and coal. 

References
l https://odishatourism.gov.in/
l http://www.orienvis.nic.in/
l Orisha Review, 
l https://odisha.gov.in/, Wikipedia.org

The author is VIPNET club 
coordinator of Pathani Samanta 

Science Club, VP-OD0001. Email: 
santoshkar16@gmail.com

Test your knowledge:
Quiz on Odisha

1. State Bird of Odisha ___________________________________
2. State Animal of Odisha  ________________________________
3. State Tree of Odisha  __________________________________
4. State Symbol of Odisha ________________________________
5. Largest River of Odisha ________________________________
6. Largest Port ________________________________________
7. Longest Dam _______________________________________
8. 1st Zoo in India with white Tigre Safari ______________________
9. Largest lake of Odisha _________________________________
10. Beach of Odisha famous for nesting of Olive Ridley Sea turtle _______

Send the correct answer of the quiz at curiosity@vigyanrasar.gov.in
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s children, we have read 
many fairy tales and also 
embodied their ‘happily ever 
after’ and other learnings, 

often unknowingly, in our lives. These 
tales were created and narrated people 
to pass on a definite lesson and make it 
a part of their cultural heritage. These 
tales often have elements that can 
nurture and ‘sustain’ a healthier and 
happier life on Earth, both for the pres-
ent as well as the future generations. 

When we are going through one of 
the toughest periods of our existence 
in the form of a ‘deadly’ pandemic, we 
desperately hope that soon 
everything becomes ‘happy’ 
once again. However, we 
are very near to facing a 
multitude of crises. Some 
of the most severe include: 
an urban crisis - increas-
ing air pollution; a health 
emergency, exacerbated by 
the coronavirus epidem-
ic and the rise of chronic 
diseases; unsustainable 
food and land-use systems 
that drive environmental degradation 
and poor nutrition; use of fossil fuels; 
deforestation; and many more. In 
order to survive such challenges, it is 
important that we ‘learn from crises’ 
and stay ‘scientifically interconnect-
ed’ to craft a sustainable future.

Tackling each of these crises requires 
aggregation, analysis of related scientific 
knowledge, and expertise for diagnosing 
challenges and applying appropriate 
solutions. Science and Technology 
offer effective tools and present us with 
the process to help us understand the 

world. By making verifiable predictions 
and then observing actual results, it is 
now possible to explain the underlying 
systems of nature with increasingly 
accurate models. These models and ex-
planations can help to predict the likely 
effects of our choices so that decisions 
can be made wisely. Technology has en-
hanced our ability to accurately monitor 
natural events and extrapolate to predict 
future events. This helps in becoming 
more resource efficient by finding ways 
to improve our quality of life; while at 
the same time reducing the pressure our 
actions create on available resources.

Harnessing Science for a 
Sustainable Future
Science and technology are powerful 
agents of change and depending on 
how they are steered, they can make the 
things better or worse. It can help us 
imagine more development choices in 
the decision-making process. Due to the 
rapid pace of technology developments, 
our ability to monitor and analyse vast 
amounts of environmental and eco-
logical data has been steadily increas-
ing. We now have the best chances of 

Tusha

Integrated Approach in STI Ecosystem to build 
a sustainable future

predicting the long-term global effects 
of our decisions. Although many of the 
long-term environmental and climate 
changes that are likely to affect people 
are global in scale, key changes can 
often be made at the individual and 
local levels for better results. However, 
this cannot be done by involvement 
at individual or local level only.

Integration: Road to Sustainability
In one of his famous dramas, “An Ene-
my of the People”, the Norwegian dram-
atist Henrik Ibsen spoke the following 
through one of his characters: “A com-

munity is like a ship – every-
one ought to be prepared to 
take the helm”. Globally, hu-
mankind is currently tossing 
and turning through stormy 
and dangerous waters; and 
each of us, from scientists 
and doctors to politicians and 
decision-makers, needs to be 
prepared to take the helm in 
an appropriate and realistic 
way to find an appropriate 
solution for themselves. 

The COVID-19 pandemic has shown 
us that we can act with urgency to tackle 
the biggest crises; it has demonstrated 
that the focused and coordinated efforts 
of global experts can lead to radical 
changes and even in creating entirely 
new vaccines. It has also highlighted the 
pivotal importance of handling misin-
formation and encouraging individual 
behaviours that benefit societies collec-
tively and individually at the same time. 
It has also opened up ways for more 
science-informed decision-making, 
enabling the scientific and policy com-
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munities to come together like never 
before, and proving the importance of 
interdisciplinary approaches to com-
bating the crisis, developing effective 
policies, and accelerating innovations.

The lesson is to connect the dots and 
truly embrace the principles of inclu-
sion and sustainability. The 
future is determined by how 
we act now and the window 
of actionable opportunities 
is closing fast. Together, we 
need to make difficult choices 
that are necessary to build a 
sustainable future and commit 
to “leaving no one behind”.

Integrated Approach 
in Indian STI Ecosystem: 
Clarion Call for the Na-
tional Science Day 2022

“Integration of science is based 
on four pillars. These pillars include 
coming together of all science ministries 
and departments to work on theme-
based approach of problem solving,” 
said Dr Jitendra Singh, Union Minister 
of State (Ind. Charge) Science & Tech 

(Ind. Charge) while launching the theme 
for the National Science Day 2022.

He highlighted that a four-fold 
integrated approach in S&T for sus-
tainable future will help us come out 
of our culture of working in silos to 
play a leading role in the global arena, 

as suggested by our honourable Prime 
Minister. This four-fold approach would 
consist of integration of all the scientific 
departments, which can work on theme-
based approach; extended scientific 
integration encompassing engineering, 
medical, and other institutions; extra 

scientific integration involving iden-
tification of the needs of other minis-
tries like Jal Shakti, Railways etc.; and 
extended science driven all inclusive ap-
proach integrating startups & industry.

He was of the opinion that this is the 
best time to give a push to this inte-

grative approach as all the 
ministries and departments 
have come together to work 
for the survival of humanity 
at the time of the pandemic 
crisis. “It is time to sustain 
this spirit and the Nation-
al Science Day will be the 
occasion to take a pledge 
for this and work with 
the integrated approach 
henceforth for sustaining 
livelihoods, sustaining 

human life and for India to emerge as 
a leader in science,” the minister said.

The author is active science communicator. 
Email: tusha01vp@gmail.com
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In view of the increasing role 
science plays in dealing with the 
‘sustainability’ issues, capacity-
building would be one of the major 
requirements in terms of improving 
public awareness.

Let’s explore some of the ideas for 
celebrating the National Science Day 
2022: 

Lectures and Demonstrations:
1. Demonstrate the education 

of scientists, not only in their 
disciplines but also in their ability to 
identify, manage, and incorporate 
environmental considerations into 
research and development projects

2. Demonstrate various scientific 
equipment needed for studying 
assessment

3. Explore scientific literature on 
sustainability

4. Project on data and statistics gathering 
systems related to developmental and 
environmental issues

5. Methods of analysing the data obtained 
for assessment of local environment/
development issues

6. Identifying areas and resources 
vulnerable to further degradation

7. Lectures on building a strong base on 
natural systems, ecology and resource 
management

Discussions Topics: 
1. Current events and recent trends from 

a scientific perspective
2. The ethical and moral aspects of 

sustainability
Pledge: Pledge to work towards 

sustainability can be taken in groups for 
awareness.

Activity Ideas:
1. Personal Footprints: Explore 

how scientists measure ecological 
footprints and use this interactive tool 
to calculate your personal footprint 
with the help of the parameters stated 
for each assessment.

2. Tracing Footsteps: Trace some of 
the products in your life to their 
manufacturing process and determine 
how many of these processes are 
sustainable.

3. Compile, analyse and disseminate 
information on indigenous 
environmental and developmental 
knowledge.



National 
Mathematics Day
Vaidik Science Club (VP-
UP0217) celebrated Indian 
mathematician Srinivasa 
Ramanujan's birthday on 22 
December at Vaidik Tech-
nical Avam Audyogik Inter 
College, Dibiyapur. A Science 
Model competition was or-
ganised on the occasion were 
student made various models 
demonstrating mathematical 
facts.

National Energy Conservation Day 
Celebration
As a part of the National Energy Conservation Day on 
23 December Galaxy club (VP-KL0054) of Saraswathi 
Vidyanikethan School organised a painting competi-
tion for students of class VI to X on the theme 'Energy 
Efficient India'. Twenty-three students participated in the 
competition.

Lab in Hand Workshop
Geo Science Club (VP-MH0095) conducted a Lab in Hand 
workshop at Vasundhara Vidyalaya Ashti. This workshop 
was arranged for sixth standard students and teachers to 
demonstrate simple science experiments by using household 
materials.

FEBRUARY 2022 CLUB SPEAK
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AIDS Awareness 
Campaign
Pruthibi Science Club 
(VP-OD0002), in collab-
oration with Truck Driver 
Association and Mahila 
Aarogya Swasthya Samitee 
at Rohidaspara of Jharsu-
guda conducted an AIDS 
Awareness programme. 
The campaign was con-
ducted on the occasion of 
World AIDS Day where the 
truck driver community 
and slum dwellers were 
briefed about the mode of 
transmission and preven-
tion of AIDS.
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CV Raman Science Club (VP-TL0011), ZPHS Pachunur School, 
Karimnagar celebrated National Mathematics Day and organised a 
mathematics model making activity. The students made different 
mathematical models using sponge sheets.  

Mathematics Model Creation Activity

FEBRUARY 2022 CLUB SPEAK
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Srinivasa Ramanujan Activity

Solution:
A closer look at the above 4x4 matrix 
will show that there is really no 
"magic" in the above magic square. 
All we need to do is to find the matrix 
elements accordingly. Try this:

Write to us at: vipnet@vigyanprasar.gov.in           Contact No.: +91-790 606 6423


