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Blessings

Dr. Shivaratri Rajendra Mahaswami, the 23rd Pontiff of the Sutturu Sri Veerasimhasana
Mahasamsthana Mutt, is a great visionary and a man of social concerns. He has been the prime
driving force behind the mutt’s achievements. He started many institutions and hostels for poor
students in the southern parts of Karnataka. He also built several personality development centers
for the benefit of ordinary individuals. The institutions he started years ago have since grown
into fullfledged institutions promoting allround development.

JSS Mahavidyapeetha was started in 1954 in Mysuru. Even before this, in the 1930s,
while His Holiness was still a student, he had started hostels for students. Now, the institution
runs kindergarten to technical institutes and medical colleges. Presently, more than 300
institutions are actively involved in educational, social and cultural activities. Several institutions
are engaged in book publishing, music, oldage homes for senior citizens and helping the
destitutes. With all these activities, the mutt has enriched the region educationally and socially.

The Golden Jubilee of the JSS Mahavidyapeetha were celebrated in 2004. On that
occasion, an endowment was created and since then, endowment lectures by eminent people
from various fields have been organized. Till now, six lectures have been delivered under this
programme and have been published as books. Now, the 7th lecture in the series delivered by Dr.
A.S. Kiran Kumar, then Chairman, ISRO on Space Technology and Societal Applications, is
being brought out in the form of a book.

Renowned Space Scientist, Shri Alur Seelin Kirankumar, was born on 22.10.1952 at
Alur in Hassan district. He obtained his Physics Honours Degree from National College,
Bangalore in 1971, M.Sc. Electronics from Bangalore University in 1973 and M.Tech. in
Physical Engineering (with distinction) from Indian Institute of Science, Bangalore in 1975. He
has worked as a space scientist for nearly 4 decades. He has played a major part in the
conception, design and development of the first Bhaskara TV payload to all the electro optical
sensors for the recent Mangalayan programme. He has been honoured with several national and
international awards for his services and achievements in the field of space technology.

It is our desire and endeavour that the very informative and stimulating lecture on Space
Technology and Societal Applications reach the widest possible readership.

Jagadguru Sri Shivaratri Deshikendra Mahaswamiji
Sutturu Sri Veerasimhasana Mahasamsthana Mutt, Sutturu
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Publisher’s Note

The Sutturu Jagadguru Sri Veerasimhasana Mahasamsthana Mutt, a religious body which
is tirelessly striving for allround development of the country, has a glorious history of its own.

The mutt was established by Adi Jagadguru Sri Shivaratreeshwara Shivayogi at the
behest of the Chola Emperor, nearly a thousand years ago. Since then, the pontiffs who have
headed the mutt have made memorable contributions to the social welfare of the nation. Some of
the heads have not only encouraged literary activities but have contributed immensely to the
literature of the land. Guru Siddhananja Deshikendra wrote an incisive commentary on the
Parama Shivadhikya Choodamani. He also played host and patron to Maleya Madeshwara as
well. Kapini Nanjunda Deshikendra was patron to the poet Shivalinga Deva, who wrote Amugi
Devayya Sangatya Vachanakara Ghana Linga Shivayogi, a contemporary of the Tontada
Siddhalinga Yathi; Mantra Maharshi, Sri Shivaratreeshwara Mahaswamiji who wrote Shiva
Mantra Mahime; His Holiness Rajagurutilaka Jagadguru Dr. Sri Shivaratri Rajendra Mahaswami
who edited the texts Vachanas of Ghanalingi and The Champoo Kavya about Akkamadevi and
who has made memorable contribution to the society at large, have contributed to a thriving
literary culture and have enriched it as well. They have extended great patronage to writers, poets
and scholars alike.

In order to co-ordinate its educational and cultural activities, the Sri Peetha established
the JSS institutions in Mysuru in the year 1954 as the nodal agency for educational and
administrative purposes. Under the umbrella of JSS Mahavidyapeetha, morethan 300 different
educational, social and cultural institutions are working all over the world, for the welfare of the
humankind.

The Golden Jubilee Celebrations of the JSS Mahavidyapeetha was held in 2004. To
commemorate the occasion, an endowment was established a lecture series by eminent persons
from all walks of life started under it. Each year, a distinguished personality from a particular
field is invited to give a lecture. A question and answer session follows after the lecture. In this
series, lectures have been delivered by 1. Sri Nandan Nilekani (India’s Opportunities in the Era
of Globalization); 2. Sri Sam Pitroda (Towards the Knowledge Society: the Imperatives); 3. Dr.
C.N.R. Rao (India as a Global Leader in Science, A Vision for India); 4. Sadguru Sri Jaggi
Vasudev (Technology and Well-being); 5. Dr. A.P.J. Abdul Kalam (Livable Planet Earth); and
6.Dr. Sudha Murthy (Is Charity Necessary?) and published in book form by JSS. The 7th lecture
in the series was delivered by Dr. A.S. Kirankumar, on Space Technology and Societal
Applications and is now being published as a book.

Despite his busy schedule, Dr. A.S. Kiran Kumar has been very helpful in editing the
book if any. We are indeed grateful to him for his co-operation. Prof. V. Jagannatha, Scientist,
add ISRO before make necessary correction, ISRO, has done the captions for the photographs,
and we are thankful to him, as well.

Our thanks to the staff of the Publications Division as well as M/s. Swan Printers,
Bangalore for bringing out the book so beautifully.

Publisher
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I am grateful to Parama Pujya Swamiji for inviting me to deliver the JSS
Mahavidyapeetha, Golden Jubilee Lecture. The topic of today’s lecture is Space Technology and
Societal Applications. This gives me an opportunity to share with you all about how ISRO is
helping our society through Space Technology.

As you are all aware, we recognize Dr. Vikram Sarabhai as the Father of Space
Technology in India. It is pertinent to recall his words: “There are some who question the
relevance of space activities in a developing nation. If we are to play a meaningful role
nationally, and, in the community of nations, we must be second to none in the application of
advanced technologies to the real problems of man and society.” Science and technology play a
very significant role in our social lives. We have derived all the things that are useful to our lives
through science and technology. So when the new field of space technology opened up, Vikram
Sarabhai began his work thinking how to utilize this technology for our social and national
development. In the year 1975, he started a project named SITE and ran it for a year. In 1975,
only four metros in the country had television broadcasting system in place. There was no
television in any other place. It would have been very expensive to provide television
broadcasting service to the entire country with the technology available at that time. And, it
would have taken a long time to do so. In such a situation, a satellite placed at a height of 36,000
kms from earth which could cover ⅓ of the earth would act like a tower and help in
communication. ISRO demonstrated that this is the quickest possible way to communicate and
provide information to the entire population of India. This was also the largest socio-technical
experiment conducted anywhere in the world. The advanced satellite technology needed for this
massive experiment was put together by the Americans. India used the American satellite
technology for a year. Making use of the black and white television sets and manufacturing the
necessary components for Direct to Community broadcasting within India, television
programmes were aired to nearly 2,400 Indian villages on an experimental basis. The Indian
government then was impressed with this experiment and realised the usefulness of this
technology.

Having realized that the communication revolution in the country can be ushered in only
through satellite technology, the government approved development of INSAT satellites. Since
that beginning, it became possible to extend satellite broadcasting to the entire country within a
span of 7-8 years. ISRO developed the INSAT series of satellites not only for television
broadcasting but also telecommunications and telephone.
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Viewing television broadcast, decades ago

This experiment was better than experiments of similar nature done in other countries. At
that period of time, one required different satellites to provide broadcasting, telephone and
weather forecasting services. But ISRO was able to build a satellite integrating all the three
services. It was done with a view to control the costs or cut the expenses. INSAT-1 series of
satellites were designed for this purpose. Since we did not have the necessary infrastructure or
the capabilities to design such a satellite on our own, the development of INSAT-1 series of
satellites was contracted to an American company called Ford Aerospace. But since 1992, the
broadcasting, telephone, weather forecasting and other services are being provided by the
indigenously designed and built satellites in the INSAT-2 series. Similarly, since 1996, VSAT
(Very Small Aperture Terminal) connectivity provided by INSAT satellites has been supporting
ATM services, stock market and banking services across the country. The services began with
two terminals and now is spread over 2,50,000 terminals all across the country. The services
provided by these satellites are being used by the banking system, stock exchanges and the
corporate in the country. We are working towards developing advanced technologies to further
enhance these services. Similarly, television broadcasting services, through satellite technology,
were started in 1982, and, now covers 130 million households through DTH and cable operators
throughout the country.
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Satellite-based Telecommunication Systems

DTH services in India were started in 2003 through INSAT-3A series of satellites. Not
just that, we have also made it possible to provide telemedicine services through these satellites.
In fact, when telemedicine services were started in the country, it was possible to provide these
services only through satellite technology. Since, at present, the terrestrial network is well-
developed through fibre optic technology in urban areas, we are able to provide telemedicine
services through terrestrial networks as well, other than through satellite technology. Even now,
telemedicine services are being provided in most of the rural areas only through satellite
communication technology. The services are being provided throughout the country including
the Andaman, Nicobar and Lakshadweep islands, and North Eastern, Indian states through some
380 communications nodes. Each node has the capacity to provide communication services and
broadcasting to 15 regions simultaneously. Earlier, patients from remote parts of the country like
Andaman and Nicobar islands had to be brought to the cities for treatment. But with telemedicine
services through satellite technology, it is now possible to integrate modern well-equipped
hospitals with local hospitals and provide medical services to patients within their regions. They
do not have to travel long distances to avail medical services, thanks to our satellite
communication capabilities.

Telemedicine system helps doctors and medical students to update their knowledge and
acquire new skills through the CME (Continuing Medical Education) programmes. Telemedicine
through satellite technology is very useful in accident relief and also in contacting patients and
providing them services by organizing temporary medical camps.

Similarly, the tele-education system is very useful in extending the educational services
throughout the country. These days, tele-classes system has come into existence. There is a need
for more and more schools and colleges in our country to provide education to our people. But
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there is lack of teachers and subject experts in the country. In such a situation, the tele-schools,
through satellite communication technology helps us bring the lectures and lessons taught by the
best teachers and experts in the country to students located anywhere in India. The state of
Karnataka is in the forefront in using this technology for the benefit of students. Schools and
colleges are immensely benefited as well. Like I said earlier, the INSAT series of satellites are
multipurpose satellites. They are useful in multiple ways. Communication, weather forecast as
well as imaging technologies have been built within the same satellite. Now, there are 13
different satellites put into orbit by ISRO which are providing various services. The recently
launched GSAT-6 satellite has an antenna six meters in diameter. Even as the size of the antenna
gets bigger and bigger, the size of the receivers on earth becomes correspondingly smaller. The
satellite telephony services are also serving our defence needs very well.

Nowadays there has been another major development in weather forecasting services.
Earlier, when cyclones struck the country’s coast, nearly 10,000 to 15,000 lives were lost.
Through satellite technology, we are able to obtain images of clouds every two to three hours
and track the movement of cyclones. While, earlier we were able to obtain four images in a day
through the satellite, now we are able to obtain images every half an hour and get complete
information through a system of three satellites. We are able to obtain information related to
temperature and moisture through ‘sounders’ and continuously monitor the weather. We could
image in six different spectrums and use the data so obtained to track the movement of cyclones
and provide their landfall in an accurate manner (with an error of just 20 kms., a difference of
half an hour) 48-96 hours in advance. This has helped our National Disaster Relief forces to
evacuate people just in time and prevent loss of life.

The loss of life caused by cyclones in the last few years is in single digit. This is because
we are able to access information about the weather and due to the ability to track cyclone
movement through satellite technology. This is known as cyclone tracking and prediction. Apart
from these satellites, there are other satellites which are orbiting the earth in the Lower Earth
Orbit that are also very useful. The scattero-meter installed within these satellites provide us
information about the trade winds blowing over the oceans. Various models are built with the
help of the information so obtained. Now, we have a new facility which shows the cyclone
forming in any part of the world, online through the ‘scorpio’ website. Many a time, you can see
the ‘Eye of the Cyclone’ which is shown in the picture below.
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Satellite Image of a Cyclone

In the ‘Eye of the Cyclone’ the wind-speed is great and the picture tracks the way the
wind blows (track prediction). This has enabled us to obtain all the information obtained through
satellites and collate them with information obtained through the sensors and other ground based
equipments and send them to the relevant agencies. Thus, the weather satellites are providing
immensely useful services to our country and society.

As you all know, the technology that we use for GPS services in sea navigation in our
country is the technology developed by Americans. Glonass belongs to the Russians and BeiDou
is to the Chinese. You need a collection of anywhere between 24-32 satellites to collect
information from a Global Positioning System. ISRO set out to develop a novel, inexpensive
Global positioning System for our country. Four satellites are in operation for this very purpose.
Another three satellites will be launched shortly. This will provide India with its own
independent Global Positioning system. What is unique about ISRO is that, right from its
inception, it is trying to do things that other countries have not even attempted. It has shown that
satellite technology can be very useful in a country’s development and the same can be
developed and adopted relatively inexpensively. The Regional Navigation System developed by
ISRO is a prime example of this.
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Independent Global Positioning System (GPS)

We have also developed a new service called ‘Gagan’ in collaboration with the
Department of Civil Aviation. By fitting the aeroplanes with satellite-based receivers, we are
able to provide flawless, accurate information and life-saving protection to pilots.

Many a time you may have doubts regarding the accuracy of GPS location on your
mobiles. This is due to the fact that, at any given point of time, only a few of the 28 satellites
may be working properly. Or, there may be errors in the operation of the clocks. Or, there may
be imperfections in the ionospheric zone. Due to these reasons, it may not be possible to
determine the position (Position Determination) accurately. By setting up the ‘GAGAN’ system
and putting up 28 receiving stations, we have been able to correct the ionospheric imperfections.
If this is not done, you will be getting the wrong information. The Civil Aviation Department has
certified our technology. The technology is helpful in takeoff and landing of airplanes. In the
coming days, such receivers may have to be fitted in all aircrafts mandatorily. Currently, not all
aircrafts are equipped with this technology. The adoption of this technology is being hotly
debated and discussed all over the world. It is expected that the technology will be mandatorily
adopted by all civil aviation agencies across the world by 2020 or 2021.

ISRO has been working not just on Communications Satellite Technology. Right from its
inception, it is working on Remote Sensing and Reconnaissance Satellite Technologies as well.
In the 1970s, for the first time, aircrafts were fitted with sensors and false colour composite
pictures were taken for appraising the Government about the coconut root wilt disease.
Subsequently, the government permitted ISRO to launch the IRS Series (remote sensing) of
satellites.

Beginning with the Bhaskara satellite in 1979, we have built several series of remote-
sensing satellites such as, RESOURCESAT, OCEANSAT and RISAT satellites and we have
shown how useful they are to the various government agencies. We also started the NNRMS
system in 1983. This system has secretaries from various Government Departments in its
committee and takes inputs from them about their Department, Agency’s requirements. After
learning about their requirements, we design and develop satellites to fulfill them. As the first
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phase of this project, the Forest Survey of India is making use of the information obtained
through the satellite and is preparing reports on the total forested area in India, what percentage
of the land is under forest cover, etc., every two years. Prior to the use of satellites, land survey
was undertaken. But the results were not that accurate. The information obtained through
satellites are not only accurate, they are scientific as well.

Similarly, you will see slides pertaining the INCOIS (Indian National Centre for Ocean
Information Services) and MNCFC (Mahalanobis National Crop Forecast Centre) a little later.
With the remote sensing system in place, it can safely be concluded that Space Technology has
successfully been adapted in agriculture. You will see slides about the successful adoption of
space technology in pest management, restoration of soil health, water management etc. This
technology helps us in estimating crop yield per acre and also how to bring more land under
cultivation.

After trying for several years, we collaborated with NASA in 1969, and started work on
adopting space technology for agricultural purposes. The Department of Agriculture and Co-
operatives started the National Crop Forecast Centre in 2012. This has helped the Department to
prepare data on the national production of crops like paddy, wheat, mustard, sugarcane, potato
and cotton two months ahead of their harvest and report it to the government. Earlier, this work
was done by ISRO. Since 2012, the Department of Agriculture is doing this work independently.
Now, we are researching the possibility of providing information on other crops as well.

Similarly, we are helping the horticulture sector as well. We are now able to prepare
maps of crops like bananas, mangoes, lime, potatoes, onion, tomato and chillies grown in 180
districts across eleven states in the country. The satellite pictures taken at different spectrums
help us decide on things like where it is appropriate to grow the crops, how to expand the area
under cultivation, density of cultivation, how to reduce the crop losses etc. ISRO is actively
involved with the implementing agencies like MNCFC and the Indian Agricultural Statistical
Research Institute. ISRO is also providing information and knowledge systems pertaining to
growing mulberry, Eri and Tasar for the development of sericulture in 108 districts across 24
states. We have started a new division called the NESAC (North Eastern Space Applications
Centre) in the North-Eastern states of India. The organization has even won an e-governance
award for its work.

It is also possible through crop density and cropping pattern analysis to collect
information on the cropping pattern and provide information about crop varieties and crop
rotation, which crops are grown where and in what quantities and how best to plan crop growth
in these areas, etc. The satellites provide various information about soil fertility, salinity of soils,
testing for soil health, and through this information how to restore soil health and make the land
fit for cultivation.

The technology has enabled us to collect information related to the areas affected by the
Yellow Rust Disease for wheat crops. The project is in its initial stage and the work is done on an
experimental basis. In future, we intend to implement the project more effectively.
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Surveying Moisture of Soils and Land under Paddy Cultivation

Apart from these, now we have put in place a forecasting system that provides advance
information for Southwest and North-East monsoons. With the available information, we are
able to prepare maps of moisture availability on a weekly basis. Agricultural universities and
Research Institutes are benefited by this information. We would like to help our farmers by
providing them with relevant information. Currently, all these programmes are at an
experimental stage. ISRO is providing all these information to MNCFC. The information helps
us to know the moisture levels in different areas during the rainy season and which areas require
irrigation facilities. In Karnataka, we have done excellent work related to watershed development
and soil and water conservation. This programme was started as a ‘Comprehensive Programme
for Sustainable Development’. We created what is known as ‘Sujala’ Model and rolled out the
programme with the help of an international agency, World Bank. Karnataka has made good use
of this. It has been demonstrated as to which crops are being grown after the development of the
watershed. In a participatory approach to the program me, several people from ISRO have
interacted with the farmers and have discussed with them about how the programme can be
implemented on their farms. We have shown with the help of slides, how remote sensing
information can help precision agriculture. We have tried to find out what are the problems
associated with agricultural production, relationship between climate and agricultural production,
soils and crop yields, etc. and have tried to measure their impact on agricultural production.
Precision agriculture helps us to know whether we need to provide irrigation or provide fertilizer
for mid-course correction. All the relevant information necessary for precision agriculture are
being provided.
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View of the catchment area surveyed

Apart from this, with the data available with us over three decades about our natural
resources and comprehensive topo sheets, maps are created at the scale of 25,000 and 50,000 and
are made available every 2 years and 5 years. This information is made available through the
website Bhuvan. We get complete information regarding land denotifications, geomorphology
and lineaments. Another very useful project undertaken since the 1980s is known as the ‘Ground
Water Prospect and Recharge Structure’. Under this project, more than 3.5 lakh borewells have
been dug which are successfully functioning. The project makes use of the lithology map,
geomorphology map, hydrology map, structural map and base map to create a map of
groundwater resource availability. By knowing the longitude and latitude of a region, it can be
deciphered at what level the groundwater can be accessed. We have provided information to the
Water Resources Department and the Water Commission, whether the ground water resources
are good, average or poor.

Similarly, we can estimate the surface water level in the entire country with the help of
surface water resource map. Making use of appropriate images, we can create the water
resources map and make it available for extensive usage. We have also helped the Ministry of
Rural Development in estimating which reservoirs and which water bodies hold water for more
than six months, whether inland fisheries is possible in such waters.
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Use of Space Technology for choosing an appropriate location for fisheries

There are maps of water bodies and fisheries available for 168 tribal districts. This has
made it possible for the Ministry of Tribal Affairs to estimate whether a region is good for
fisheries or not and also whether the location has enough godown capacity. The satellite data
helps in knowing the level of water management, extent of completion of civil works for
irrigation canals, and also survey the work done so far.

Another useful project undertaken by ISRO is the ‘Usefulness of Fisheries’ Division.
This provides the fishermen with information on the probable areas for fishing where they are
likely to get a good catch based on water colour, temperature ranges and vegetation and the
direction of trade winds. The information is provided to the fishermen through INCOIS (Indian
National Centre for Ocean Information Systems) located in Hyderabad. As you all know, we
have a 7,000 km long coastline. This technology has helped the fishermen who live on the
coastline. According to the NCAR (National Centre for Atmospheric Research), this has
contributed rupees 34,000 crore to the national GDP. Various states have been given advisories
as well. The fishermen are provided with this information through the electronic media, bulletin
boards and through SMS.

Our technology has enabled the Forest Department to renew the data and maps related to
forest cover and density of forests from time to time. The Forest Department in Karnataka is
making excellent use of this technology. They are trying to find out effects of the forest edges
and agricultural lands by making use of the information on the GAGAN website. Our satellites
provide the basic data set for all these services. Now we can learn about the forest cover,
encroachment of forest lands, extent of forests destroyed due to forest fires etc.

Conservation of biodiversity has become a nationwide movement now. Now we are able
to know more about the prevalence of plant diversity, information related to plantations,
medicinal plants and herbs and classification of plants which has helped create databases on
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these issues. This has also helped to discover and create databases pertaining to medicinal plants
found in the Agumbe region.

Use of Space Technology for surveying the vegetation, biodiversity,
encroachment and conservation in Western Ghats

Another project is related to the sustainability of medicinal plants and herbs. We have
created maps of nearly 152 towns and cities in the country on a 1:1000 scale and 1:2000 scale for
use in town planning and growing medicinal plants and herbs. These maps are utilized for
developmental works, environmental planning, soil testing for medicinal plants and for
communication purposes. We are also working on how this information could be utilized in
training programmes for town planners. We are also working on utilizing information to create
three dimensional datasets and how it can be used for surveying roads and other works.

It is very difficult to gather data and information from the Himalayas. With the help of
satellites, we can take pictures of the most remote and inaccessible areas and measure which ice
caps are moving, which are stationary, which are expanding and which are stable. We are able to
obtain this information in the visible spectrum, red spectrum by using synthetic aperture radars.
What is special about the synthetic aperture radar is that one can see where the ice is forming and
where it is melting.

Picture of remote and inaccessible areas taken with the help of a satellite
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The above slide shows how earlier it was erroneously thought that the ice caps were
receding due to global warming. But with the help of satellites we were able to collect data from
more than 2300 sites and showed that the ice caps are stable and are not receding. Thus, we were
able to present the real picture that nearly 87% of the ice caps are stable; only 12% are receding;
another 1% has maintained a status quo. We can compare the satellite pictures between 1999 and
2005 and identify the pathways of the ice movements.

Satellite pictures of the Ice Caps

The records show that the volume of ice has reduced in 2005. The dataset also reveals
how much ice is there in the snow-capped parts of the Himalayas. We can also measure the
changes in the volume of ice from time to time. It is now possible to know the annual frequency
pattern in the Alaknanda river basin through pictures taken from the INSAT 3D and Kalpana
satellites. Thus, we are able to know the longterm impacts. Now, we are able to know what it
was like in 2014 and how it was before that. To do this, we have put in place a system called
CartoDem. We are able to obtain the digital elevation of not only our country but also the
surrounding regions as well as for other parts of the world through a satellite having stereo
imaging system which was put into orbit in 2005. Similarly, there are several uses from the WGS
84 datum dataset. Let me show you some of the uses. Now, this is the picture of Mount Everest.
The image is completely developed through the data obtained from the satellite. Now, you are
seeing the peaks of Mount Everest. Like this, we are now able to take pictures in any part of the
world and create a digital elevation model and do a 3D profiling of that place. Recently, there
was a landslide in this place. You can find this information here. You can also see that the water
flow is impeded at the site of landslide. We monitored this site from time to time and later by
exploding a minor dynamite, we were able to restore water flow. Mining work is going on in
areas which lie on the way to the Bangalore International Airport. Quarrying is going on here for
years now. With the help of satellite we can estimate how much stone has been mined till now.
This was done for the first time in 2006. In 2015, we showed that around 10 metric million cubes
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of stone have been mined in this region. Satellite technology helped us to estimate the impacts of
mining.

High-rise multi-storeyed buildings are on the rise in our cities. Our satellites can show,
through colour coding, which buildings are higher than others upto a height of 24 mtrs. to 27
mtrs. Satellite images show that Delhi has high rise buildings as high as 72 mtrs. We can also
measure the number of buildings and their spread. This data is useful to our statistical department.
Based on this data, they can estimate how much steel and concrete are being consumed in a city.
Space technologies are so useful and have been so widely used that nowadays you can take an
image or picture of any region in our country and locate the region within a few meters of
resolution. Similarly, we can find out about the geo-location of a particular region and take
pictures of these regions in different spectrums, several times a day. How does a Digital
Elevation Model looks is shown here. With the help of Digital Elevation Models and WGS 84
datum we can take ortho-rectified images and along with GAGAN and IRNSS (Indian Regional
Navigational Satellite Systems), we can collect mobile data and put it to multiple uses. We are
able to do a number of things by using the GIS (Geographical Information System) and Mobile
Technology. This kind of work is going on in different departments of the government and even
here in Mysore. Today, if you take a picture on your mobile, the time and date of shooting
pictures were taken are recorded. Nobody can change this information. This helps us in the
defence of our country.

With the help of the GAGAN app, if we superimpose an image of a train moving on the
tracks, we can precisely locate where the train is. The railways are trying to develop a monitoring
system with the help of this technology.

Currently, a space technology information support system is in place for decentralised
planning and administration. The software for this system was developed recently. With the help
of this system, a Gram Panchayat Sarpanch or any other representative can create a
developmental plan for their village. There are several schemes announced by the State and
Central governments. People do not even have primary information about these schemes. In such
a situation, the villagers can draw a resource map of their village and develop a plan for them. In
order to demonstrate such uses, we have developed an Information System and with the help of
communication and remote sensing satellites are working with the Rural Development and
Panchayat Raj Department. There are about 7,000 blocks in the country. We are training the
people’s representatives in all these blocks about these uses. There is a website called Bhuvan
Panchayat. It contains all the maps related to a village in the country. Recently, we have done
another interesting thing. We have helped the Postal Department in their asset inventory Creation.
Very shortly, we will be able to provide a comprehensive database for nearly 1.5 lakh post
offices across India. The asset inventory creation and data compilation are going on in all these
places. Apart from this, I came to know that when a farmer sends a picture of his farm and the
crop grown there, he will get all the necessary information from the Mahalanobis National Crop
Forecast Centre that I had mentioned to you earlier in my talk. When you are able to provide
information about nearly 100,000 farms and the crops grown there, the farm productivity will
certainly go up. But it will be a while before the service to be fully operational.
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Similarly, the technology is useful for preservation of heritage sites and memorials all
over the country. As you all know, there are several such heritage sites and memorials. There has
to be a buffer of 100 meters all around them. No construction should be done in the buffer zone.
Certain types of construction can be carried out only after obtaining the right permits. There are
strict rules and regulations in this behalf. But the problem is we have not been able to clearly
earmark the boundaries around these heritage sites and memorials. Now, ISRO is jointly working
with the Archaeology and Culture Department to earmark the boundaries precisely. With the
help of students and educational institutions we are able to create a 3D digital model and do a
virtual walkthrough for collecting necessary information. Similarly, pictures nearly 4 million
houses built in Andhra Pradesh are being tagged through mobile phones. Tagging work for
nearly 3.5 million houses is already complete. Another interesting point is that the oil and gas
companies which are laying their pipelines are keen to know what is around their pipelines
underground. Currently, this is done through aerial reconnaissance by helicopters. But this
reveals only a few things and does not give a complete picture. And, there are no permanent
records about these things. A satellite can show you what changes are taking place at a particular
place throughout the month. Work is in progress on drawing a solar map for getting information
on where it is optimal to install solar installations. It is also useful to know where to place the
solar panels in your cities and towns so as to avoid the shadow regions.

More than anything, work is being done on disaster relief, flood monitoring, tracking of
cyclones, forest fires, landslides, earthquakes, estimation of losses post-earthquake, etc. For
example, you can see in this picture as to which region is affected by floods; how was that region
before the floods, how it has been affected after the floods. Nearly 27 districts in Assam are often
affected by floods. ISRO’s North Eastern Division was able to provide over the, previous and
current year, 97 flood warnings with the help of their ‘Flood Early Warning Systems’ software. I
can confidently say that out of the 97 warnings, 92% have been proved successful. Only a few
places were flooded. 8% of the warnings were false warms. This year too, we had given 144
warnings. Of those, not even 8% did not turn out to be true. While we are able to give accurate
warnings 90% to 93% of the times, there is some margin for error. Now we are trying to fix these
errors. Similar work is being carried out in the Godavari and other river basins. Another research
project that we are working on relates to agricultural drought. It is called NADAMS. This is
being carried out in a systematic way in MNCFC, Delhi. A Demonstration Project was carried
out recently in Punjab and Haryana to provide early warning of forest fires. You can easily find
out where weeds are being removed. Through this excercise, we were able to demonstrate where
pollution is high. Similarly, we are able to provide information after an earthquake and, water
blockage after a landslide. Work is in progress to provide information to flood vessels about
fishermen stuck in their boats during a disaster and for rescue work with the help of early
warning systems and satellites.

One more important thing. There is what is known as the Disaster Management Board.
We are working on a communication system for providing information in real time which can
help the Board in making quick decisions. We have already established 40 virtual private
network centres in about 20 state nodes. A new centre will be established shortly in the Indian
Ocean for providing space safe internet and other terrestrial services (Geospatial Services).



Page | 21

In order to provide all these services, we have a platform called ‘Bhuvan’. This is a
stratigraphy- based platform and a database for natural resources. You get a lot of data about
climate, natural resources etc. We are trying to provide all this information through the WRIS
Web (Water Resources Information System). Bhuvan can provide visualization at the
stratigraphic level. We are trying to upload information on a separate website for each State so
that vital information can be obtained about a particular state through its website. According to
the data available, in the last six months, the website has had nearly 8 million hits. Also, it is
possible to upload data and download data for free. Data has been downloaded near 20,000 times
from this site. Work is being done to help online disaster relief as well. This illustrates well that
such pictures/mages can be obtained from our satellites. Along with this, 3D photographs,
natural landscape details, pictures taken on earth can be arranged in a specific way and locations
can be precisely specified and can be used for various purposes. To do all these things, we
launched a sounding rocket for the first time in 1963. Since then, nearly 130 missions have been
undertaken. Till now 78 satellites have been launched including Chandrayaan and Mangalyaan.
We launched the 50th satellite from the Sriharikota launchpad on 16.12.2015. Earlier satellites
have carried remote sensing, communications, navigation and scientific payloads. We were
fortunate to launch 6 satellites at a time. The PSLV (Polar Satellite Launch Vehicle) and GSLV.
(Geo-synchronous Satellite Launch Vehicle) were launched with the help of cryogenic engines
developed in India. Till now, ISRO has launched 58 satellites from 20 countries around the
world. Today nearly 31 satellites from our country are in the orbit and functioning. Of these, 13
satellites are being used for communications and 4 for navigational purposes. Along with these,
12 Remote sensing satellites, ASTROSAT and Mars Orbiter Mission are being used for scientific
exploration. We are planning to design a unique satellite with Synthetic Aperture Radar for
providing information regarding agricultural biomass, soil moisture data, determining earthquake
precursors, flood warning, natural resource management, energy management, etc. We are
collaborating with the Jet Propulsion Laboratory in the United States for adopting a new satellite
design technology. We are working with them in different spheres like oceans, geological
systems, environmental sciences and cryosphere etc. We are indigenously building a Geo
Imaging Satellite with 50 meter resolution from a geostationary platform for disaster
management. Work is in progress to adopt this technology for earth, ocean and atmospheric
systems.
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Satellite Images for Disaster Management Monitoring

The point I wanted to make is this: Right from its inception, ISRO has been aware of the
different challenges our country was facing and what technical solutions it needs to provide to
solve them. This talk is a humble effort on my part to show you how ISRO has used the available
technology and when it is not easily available, how it developed those technologies indigenously
and provided solutions to those problems. The SITE experiment was a first in India and done
nowhere else in the world. Similarly, we were able to show how to obtain 3D pictures from the
satellite for the entire length and breadth of the country with the use of 3D imaging technology
on Remote Sensing Satellites launched in 1995. This was a great achievement as this was the
only satellite that was able to provide pictures with a resolution of 5 meters in the entire world
from 1995-1999. Similarly, the IRNSS has given us insights into the constellation at a low cost
compared anywhere in the world. The GAGAN, Chandrayaan and Mangalyaan Missions too
have shown that we can do these ventures at the lowest possible cost. ISRO is always striving to
improve and develop newer and newer technologies. Thank you all for listening to me so
patiently. I will be happy to answer questions, if any. Thank you, once again.
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Questions and Answers

Question: Please tell us about the recent discoveries with regard to the Mangalyaan, Mars
mission.

Answer: We had expected that the Mangalyaan satellite would function for about six
months after being put into orbit. But, because all the subsystems were still
functioning well and there was excess fuel available, its life term got extended. In
June this year, we had lost contact with the satellite for a month. Even then the
antenna fitted on the satellite worked very well. Now the satellite is orbiting Mars
every two and a half days. Each time the satellite orbits the Mars, the five
instruments fitted on the satellite provide information about Mars. The
information so obtained is being provided to researchers as announcement of
opportunity. New things have come to light through this information. But we
have so far not scientifically validated them. These new discoveries have so far
not published in many scientific journals including Current Science published
from India. More new discoveries can be expected in the next few months.

Q: Is any new technology being used for agriculture?

A: The main focus of our work now has been to provide more information through space
technology. How to use this information is left to our agricultural scientists. When we
introduce a new technology, most people do not know much about its uses. We
demonstrate to them some of the uses and provide some support. If I understand your
question rightly, it means how we use the information already available in our country,
adopting them scientifically. More research has to be undertaken in this respect. We are
always willing to support such research work. ISRO alone cannot do all these work. After
all, it is primarily an educational institution.

I should tell you another thing. It is about the paleo-channels of the Saraswathi River.
When bores were dug in the area where the river was believed to be flowing, water was
found. There is consensus on this aspect. We are able to show through satellite pictures
and microwave images where the river was flowing in the paleo-channels and where
water was found. But the experts and scientists working in our universities will have to
undertake research to uncover more things about this. We can only collect and provide
information to them.

Q: Calendars are being created every year which tell us when it is going to rain, where and
when there will be no rains, etc. On what basis do they create this calendar?

A: What you say is true. We need to critically look at the information whether they are
modern, scientific or contained in our ancient texts, we need to critically examine them
and subject them to scientific scrutiny. This is important. We need people who can do
this job well.
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Q: 30 years ago, we were getting timely rains. Now this is not the case. When rains do not
come in time, crops do not grow. Most people have settled down in the cities and only
20% live in our villages. This is unfortunate. We can’t even imagine what is there in store
for us in future.

A: Yes. What you say is true. What we can do now is, To gether the information and give it
experts. How to make use of that information is the job of the researchers. Now, we can
collect information about in which regions there have been rains in the last 30-40 years
and where it has not rained. Then we can explore how to use that dataset.

To give you an example, we can gather information about cloud bursts and with that
information can predict where the cloudburst is likely to happen. With the information
available from our INSAT series satellites about clouds, temperature of the clouds,
brightness etc., and it is possible for us to infer where the cloudburst is likely to happen
12-24 hours in advance. These phenomena occur in only a few places not everywhere.
When the Uttarakhand cloudburst happened, we had predicted it and given information
about it 18 hours in advance on our website. Once such predictions are ascertained, the
Disaster Relief Team can take necessary precautions. Now, we are working on how to
provide a long-term forecast utilizing the past dataset. It takes quite some time for the
Disaster relief team to swing into action utilizing this information. We need to work on
this more so as to get definite information. This is not the case with cyclone tracking.
Now we can give definite information about the cyclones also. The system is
comprehensive and well-established. Hence, the loss of life due to cyclones is negligible.

Q: What work is being done with regard to sending man into space and on reusable missiles?

A: As you all know, we had sent a spaceship in January 2007, which can re-enter the earth.
When the spaceship re-enters the earth’s atmosphere there will be friction. The
temperatures can rise upto 1500 deg C. It is difficult to bring the vessel back to earth
without much loss. Last December, we showed through the crew model that we can
build spaceships which can withstand high temperatures. We have also developed space
costumes for this purpose. If one or two persons have to survive in a spaceship, the
necessary atmosphere has to be created. Toxic air has to be curtailed, and, oxygen and
carbon dioxide levels have to be controlled. Experiments are under way on all these
aspects. But we need the government’s permission to carry out experiments on humans in
space. We are yet to get them. We have so far worked on some of the most important
technologies only.

Q: What is Global Warming? Can you please tell us something about it?

A: Global warming is just an indicator. Based on these indications, we undertake our studies.
We obtain data about sea surface temperature and snow-caps in the mountains. The IPCC
under the UN works further on these datasets. What we are doing now is creating climate
models of future temperatures using the regional climate models created by IPCC. We
have tried to find out, through our digital elevation models, the impact on agriculture,
how much does the sea level rise if the sea surface temperatures rise in the next 5-10
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years, how much of the land surface will go down if sea levels rise, what could happen in
2050 or 2070, etc. We can create these scenarios by using the existing information and
datasets. Global warming is a complex phenomenon. ISRO is always finding ways to
gather improved information on this. The National Information System for Climate and
Environmental Studies (NICES) has put together the information gathered in the last 3-4
decades and is measuring the air quality and co-ordinating all other information from
other sources from across the world and is providing them to researchers. NICES is based
in Hyderabad.

Q: How can Space Technology help us in distribution and transmission of electricity?

A: It is possible that two or three things are at work in electricity distribution and
transmission. First we have to find out whether the electricity generation is through solar
or through wind power. We need information about the weather in the next 24 or 48
hours and for a week, what is the wind speed, etc. As you know, there are several private
power stations in the country. If we have to send them to the grid, the error has to be less
than 20%. We need to know how much electricity can be supplied in the next 24 hours.
The quantum of electricity to be supplied and the error margin must be certain. We can
provide the information or data which can be fed into climate models to contain the error
margin at 20% through our satellites.

Similarly, about temperature: When you asked me about electricity transmission, both
temperature and moisture are important elements to be considered. If one were to give
this information for the route in which the electricity transmission happens, it is possible
to determine the supply according to temperature. Now, we can provide the requisite
information on wind power, waves in the ocean, solar radiation, temperature and climate
to researchers in the form they need. Surface temperature and infrared monitoring too is
helpful.

Q: Congratulations for showing that a stimulating lecture on a science topic can be
delivered in Kannada. An American company has brought back a rocket to earth. Now,
we are able to understand that ISRO is doing a wonderful job. This is an organization
which belongs to the entire society, not just to scientists. We are very proud of it. When
do you intend to bring back the rockets you have flown?

A: What the Americans have shown us is the first stage. It is an effort towards reusing the
rocket that has come back. If we have to do the same thing, we need to understand one
thing. Currently, we have four different types of rockets. First type is the solid propellant
type. If we have to reuse the rocket, then the casing design has to change. Then we have
to do further studies if we are going to use the same casing. When the solid propellant is
freshly filled, its stress condition monitoring too changes. When we newly manufacture
the outer case, the costs soar. If you are able to understand for certain you can balance the
costs and bring it down, then we can reuse it, then we can give it a try. But, if it has to be
demonstrated that cost effectively, then you need some more time for it to happen.
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We have seen earlier also a spaceship-like thing that comes back. But what we are trying
to develop is a reusable launch. We are planning to have a scale down model of that in
the next one year. It is called as wing body structure. With scale model of 6:1 and taken
to a height of 100 kms and bringing back to earth and reuse the same spaceship. We are
trying to find out how much we can save in terms of costs. The first experimental flight
will happen next year. We can say these are baby steps. Costs may come down, but to
prove that you have a quite a distance to go.

Q: Is there a relationship between ISRO and DRDO? Can you please throw some light on
this?

A: If you see in the backdrop of what happening all over the world, ISRO is the only
organization that has developed space technology for civilian uses. It does not work in
the military sector. In other countries, outer space was part of the defence activities and
later developed for civilian uses. For this reason alone, ISRO and India are widely
respected all over the world. If there is any country which has used space technology for
societal and developmental purposes, it is only India. I am sure everybody agrees with
this.

The important point to note is that from another perspective there are plenty of defence
uses from space technology. It can be a national priority as well. But ISRO was started to
provide solutions to societal needs rather than military needs. The information and data
generated by this organization can be of use to any organization in our country. Whether
it is DRDO or the Defence Ministry, anybody can use this information. We do not have
any direct relationship with DRDO.

Q: Is it possible to control terrorism through satellites?

A: What we need to understand here is that if you put a satellite into orbit around 600 to
36,000 Kms or even a million Kms, what kind of information can you gather from such a
distance? You can gather information about what is going on or what is not going on
earth. But what should be done further, based on this information, is the job of terrestrial
agencies. So we can say that satellites can provide useful information about terrorist
activities only.
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I too have been inspired by this book
Dr. S. K. Shivakumar

I am happy to be releasing this book “Is Charity Necessary?” by Dr. Sudha Murthy. Even
if it is a slim book it is really very good. As the author herself has said, she had not delivered the
lecture with the help of a prepared text. She had shared her thoughts and experiences in the
lecture. I have to ... justice to some of the things that she has written in her book. While
mentioning many things about charity she says “Danam Priya Vaaksahitam, Shraddhayaa Deyam.
Ashraddayaa na Deyam,” i.e., if you want to do charity, give them with good words. You may
think that you can do charity if you have lots of money. But it is not enough that you have lots of
money, but you need a large heart too. Those who do charity with a large heart such charity is
great. Dana or charity means giving the best of what you have to others. You should never do
charity. that is not the best. Charity does not mean just giving money. It need not be so. Good
words spoken from the depth of one’s heart is charity too. It not enough that we have money, but
charity becomes meaningful only if we wish to give it to others. If you do not wish to do charity,
don’t do it -Sharddha Hi Daanam Asharddhaa Hi Daanam. Dr. Sudha Murthy cites several
examples in her book. Those who are facing hardships always look forward to consoling words.
She says speaking consoling words to them is another form of charity. “If you say, things will be
alright tomorrow even that is charity” These kind and consoling words give one a great
assurance. You don’t need money to do this. There is a great inner peace when you share what
you have with the people and society at large. It widens the mind’s horizon, lights up houses and
the minds blossom. In this regard, she gives the example of her assistant, Vishnu. He went to the
United States and worked in Microsoft. Later, he started his own company. He earned a lot of
money. But he has no peace of mind or satisfaction. He briefs this subject with Dr. Sudha
Murthy, while he is visiting India. She advises him to give a part of his money as charity. She
tells him that one has to give to another without any selfishness. When she says this, what comes
to our mind is we too should do charity and share with people around us. Charity is very
essential to our society. Charity makes man/woman complete. Most importantly, she says that
richness of heart is more important than mere wealth. She also tells us that she always prays God
to give her the large heart and a mind so that she is able to do charity. Since her word and life
sound one and the same, these words assume more significance and a deeper meaning. She has
told us many good things about charity in her own simple but inimitable style.

A final word. After reading this book, I feel charity is very essential for our society.
Whatever resources you may have in whatever way, all these come to you only through society.
Therefore, it is essential for us to give a part of that back to the society. Charity binds the giver
and the taker together in a bond of love. Both are liberated through the act of charity. Even
though its a slim book, it has a very useful message for all of us. We need to adopt the values
highlighted in the book. I must say, I am deeply inspired by this book.
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ISRO is the Pride of Our Nation
B.N. Betkerur

You may ask me why I am presiding over this lecture even though I am not well.
Presiding over this lecture was not that important for me. I wanted to listen to Dr. Kiran Kumar’s
lecture. I have some close association with ISRO. The reason being that when the Master Control
Facility was established in Hassan, I was the Deputy Commissioner there. I too had played a
small role in helping getting this facility started. Secondly, Dr. Kiran kumar comes from Alur
which is in Hassan District. His father was a lawyer while I was serving as a D.C. there. I knew
him well. We were close. If the Master Control Facility is in Hassan, the Master Controller is
here today. This gives me immense pleasure. Being a scientist, Dr. Kiran kumar could deliver his
lecture on a complex scientific subject in flawless Kannada for more than an hour is a big
surprise for me. Scientists speak more in English than in Kannada. Today, Dr. Kiran Kumar has
shown us that even a complex scientific subject can be communicated effectively in Kannada.
We must be grateful to him for that.

When we see the work ISRO has so far done, we feel very proud about ISRO, its
scientists and about our country. We enormously respect the institution. Let us put our hands
together to show our appreciation and gratitude to ISRO. I wish Dr. A.S. Kiran Kumar many
more years of fruitful service in this institution. I also thank you all for providing me an
opportunity to come here and take part in this event.
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Shri Aluru Seelin Kiran Kumar

Renowned space scientist Shri Aluru Seelin Kiran Kumar was born on 22.10.1952 in
Aluru in Hassan district. He studied in National College, Bangalore and obtained his Honours
degree in Physics. Later he received his Masters Degree in Electronics from Bangalore
University and M.Tech. Degree in Physical Engineering from Indian Institute of Science. He has
served as a space scientist and technologist in ISRO for close to 4 decades. He is an expert in the
field of space/airborne payloads and applications. He has played a major role in designing and
developing payloads for the Bhaskara satellite to the recent Mangalyaan mission. He has been
honoured with several national and international awards for his immense contributions.

Conceiving and executing the Mangalyaan mission and placing the satellite in orbit was
Shri Kiran Kumar’s finest achievement. Shri Kiran Kumar began his career in 1975 at the Space
Applications Centre, ISRO. After holding various responsible positions at the Centre over the
years, he served the centre as its Director. This was followed by heading ISRO as its Chairman
as well as Secretary, Department of Space. Currently he is serving as Vikram Sarabhai Professor
at ISRO.

Shri Kiran Kumar has won several prestigious awards. Major among them are the Padma
Shri by Government of India, Chevalier de l’Ordre national de la Legion d’Honneur – the
highest civilian honour by the Government of France, International Von Karman Wings Award
by Aerospace Historical Society, USA, Rajyostava Award of Karnataka Govt, Lifetime
Achievement Award from Karnataka Science and Technology Academy and IISc Distinguished
Alumnus Award.

Shri A. S. Kiran Kumar is member of many professional bodies like the Indian National
Academy of Engineering, Indian Society of Remote Sensing, Institution of Electronics and
Telecommunication Engineers, Indian Meteorological Society and International Academy of
Astronautics, etc.,
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Release of the book ‘Is Charity Necessary?’ by Dr. Sudha Murthy, the 6th Golden Jubilee
Endowment Lecture. In picture: Dr. S.K. Shivakumar, Sri B.N. Betkerur, Parama Pujya

Jagadguru Sri Shivarathri Deshikendra Mahaswamiji and Dr. A.S. Kirankumar
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Dr. A.S. Kirankumar delivering the 7th Golden Jubilee Endowment Lecture
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Dr. A.S. Kirankumar being felicitated by His Holiness
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Dr. S.K. Shivakumar, who released the book, being felicitated
by Parama Pujya Jagadguru.
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Dr. A.S. Kirankumar explaining a point to the audience about Space Technology and
Societal Application through Power Point presentation
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Paramapujya Jagadguru delivering his Benediction Speech
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