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Background
The benefits of space technology have introduced new
dimensions in the study and understanding of earth’s
processes and in improving the quality of life of people. All
countries should have access to space technology and must
share the benefits as well. An essential pre-requisite to
fruitfully use these opportunities is to develop human skills to
adopt and adapt the space technology for the societal
benefit. In recognition of this, a consensus has emerged in
the international community that if effective assimilation and
appropriate application of space technology are to succeed
in the developing countries, devoted efforts must be made at
local level, for the development of necessary high level
knowledge and expertise in space technology fields.
Recognizing this, the United Nations General Assembly
resolution (45/72 of 11th December, 1990 and 50/27 of 6th
December, 1995) endorsed the recommendation of
Committee on the Peaceful Uses of Outer Space (COPUS)
that regional centres for space science and technology
education should be established on the basis of affiliation to
United Nations in developing countries. Under the auspices
of the United Nations through Office for Outer Space Affairs
(UN-OOSA) prepared a project document (A/AC. 105/534)
envisaging the establishment of Centres for Space Science
&Technology Education in the developing countries. The
objective of the centres is to enhance the capabilities of the
member states in different areas of space science &
technology that can advance their social and economic
development. The first of such centres, named as Centre for
Space Science & Technology Education in Asia and the
Pacific (CSSTEAP) was established in India in November 1,
1995. Department of Space, Government of India has made
available appropriate facility and expertise to the Centre
through the Indian Institute of Remote Sensing (IIRS),
Dehradun, Space Applications Centre (SAC), Physical
Research Laboratory (PRL), Ahmedabad and ISRO Satellite
Centre (ISAC), Bengaluru .
The centre is an educational and research institution that is
capable of high attainments in the development and
transmission of knowledge in the fields of space science &
technology. The initial emphasis of the Centre has been indepth educational programmes and application programmes,
linkage with the global programmes/ databases, execution of
pilot project, continuing education, awareness and appraisal
programmes. The Centre offers Post Graduate level courses in
the fields of (a) Remote Sensing and Geographic Information
System (RS & GIS), (b) Satellite Communications (SATCOM),
(c) Satellite Meteorology and Global Climate (SATMET), (d)
Space & Atmospheric Science (SAS) & (e) Global Navigation
Satellite Systems (GNSS).
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Vision
Human resource development in the Asia-Pacific region may
be achieved through academic excellence which enables all
learners to reach their individual potential. Strategies for
developing of human resources should be based on broad and
long term perspectives of the regional needs and resources
through capacity building. Space science and technology
offers a wide range of innovative and cost effective solutions for
sustainable development of resources in the region. All levels
of training are to be considered for different sections such as
technical specialists, data interpreters, professionals,
researchers, decision makers, project managers, etc. An
essential pre-requisite to partaking in these opportunities is to
build various indigenous capacities for development and
growth of technically and managerially competent human
network who can use various aspects of space science,
technology and applications for social and economic
development of country.
The Centre is deemed to emerge as a nodal institution in the
region which will focus, in addition to education, on specific
regional issues of development through close cooperation
between the countries, leading to integrated programme of
space applications for regional development. It is hoped that
in years to come, no country in the region will have to look
abroad for expertise in space science & technology
application, but will find them ready at home.

CSSTEAP Hqrs., Dehradun

The Centre, as envisioned, is growing into an internationally
acclaimed and reputed institution directly addressing the
advancement of knowledge in the ever-expanding field of
space technology and applications. The Centre is emerging
as a nodal institution in the region which focuses on specific
regional issues of development through its multi-faceted
programmes of education, research projects and short-term
training programmes. The Centre endeavors to adopt
modern education concepts with the best faculty drawn from
the experts in the region, state-of-art facilities for hands-on
applications training advanced teaching tools and balanced
theoretical and practical learning.
The commitment of the host country is symbolized and
embodied in the famous Indian sloka:
Kkua nkukr o`Ë;rs
by giving to others knowledge increases

It is combined support and co-operation of the host country,
the United Nations and the Governing Board members that
sets the Centre through into the 2000’s and makes it an
international INSTITUTION OF EXCELLENCE.

Centre and Campuses

SAC Campus, Ahmedabad

The Centre’s headquarters is located at Dehradun, India and
is situated in the campus of Indian Institute of Remote Sensing,
Indian Space Research Organisation, Department of Space,
Government of India. IIRS provides infrastructural support to

the CSSTEAP headquarter office. The centre also has
operational offices of ISRO/DOS Centres at Ahmedabad in the
campuses of Space Applications Centre (SAC), Physical
Research Laboratory (PRL) and ISRO Satellite Centre (ISAC),
Bengaluru, Government of India.
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To carry out all the educational programmes, CSSTEAP
has arrangements with Indian Institute of Remote Sensing
(IIRS), Dehradun for RS & GIS course; with Space
Applications Centre (SAC), Ahmedabad for SATCOM and
SATMET courses; and Physical Research Laboratory
(PRL), Ahmedabad for Space & Atmospheric science
course. The RS & GIS PG course is conducted every year
since 1996. While SATCOM course is conducted every
odd alternate year since 1997, SATMET & Space Science
PG courses are conducted every even alternate year
since 1998. The centre also organizes theme-specific
short courses on Disaster Risk Reduction, Coastal
Hazards, Microwave remote sensing, Hyperspectral
remote sensing, etc., at IIRS Dehradun; Navigation and
Satellite Positioning at SAC Ahmedabad and on Small
Satellite Missions at ISAC Bengaluru.
A set of standard curricula and course syllabus developed
by the United Nations is adopted for the educational
programmes. The Centre is affiliated to the United Nations
and its educational programmes are recognized by Andhra
University, India.

Role of the Centre
The Centre aspires to grow into a nodal organization in the
region responsible for comprehensive capacity building.
The guiding principles of the Centre are as follows:
l
l
l
l
l
l

Developing indigenous capacity building at local level
Provision of technical advisory services in the region
Provision of information in space science & technology
Providing long-term fellowship programmes
Organisation of technology transfer programmes and
Promotion of greater cooperation in space science &
technology between developed countries and
developing countries of Asia Pacific region, as well as
amongst developing countries themselves.

RS & GIS course participants at IMD Centre, Visakhapatnam

Towards this, the Centre would engage itself in educational
and training programmes, application activities, research
and pilot projects, data management, extension activities
and awareness programmes.

Goals of the Centre
The issues in the Asia-Pacific region make it imperative to
generate self sustained and qualified human resources. The
goals of the centre are:
l
Increasing knowledge and understanding in Space
science, technology and applications.
l
Building/Enhancing national and regional capacity.

Participants at satellite data reception facility at Ahmedabad
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l
l

Education, research and applications.
Socio-Economic development, regional co-operation,
support to international programmes, etc.

Organizational Structure of CSSTEAP
Ten countries signed the agreement for the establishment of
CSSTEAP during a meeting held on November 1, 1995 at
New Delhi. As of today, 16 countries have signed the
agreement. In addition to providing a formal UN affiliation to
the Centre, UN-OOSA extends support in terms of expert
advise, technical assistance and relevant documentation.
The Government of India has concluded a host country
agreement with the centre (March 1998) by which it has
accorded specific privileges and international status to the
centre, similar to the privileges enjoyed by UN specialized
agencies. Under the host country agreement the centre also
has access to facilities, infrastructure and expertise of DOS
institutions, including IIRS, SAC, PRL and ISAC. The
Government of India has brought out an official gazette
notification in pursuance of the host country agreement.

Governing Board Members

Administrative Body of CSSTEAP
Governing Board

Governing Board Members during 21st GB Meeting chaired by
Shri A.S.Kiran Kumar, Chairman CSSTEAP GB

Secretary,
Dept. of Space,
Govt of India

Co-ordination
Committee

CSSTEAP is administered by an international Governing Board
(GB) consisting of one representative from each contracting
party. The Governing Board is the principal policy making
organ of the Centre. The Governing Board elects one of the
members as Chairman of the GB. Any other country,
international organization or funding agency which has
concluded a cooperation agreement with the Centre shall be
invited to the meetings of the Governing Board in the capacity
of observers. Currently representatives of UN-OOSA Vienna
(Austria) and the International Institute for Geoinformation
Science and Earth Observation (ITC), in Enschede, Twente
University, Twente, The Netherlands are observers. Director of
the centre acts as secretary to GB. The Governing Board
decides the policy of the Centre, approves its long range plans
and annual programmes and the budget. GB determines the
functions and composition of the Advisory Committee.
Governing
Board

CSSTEAP

Advisory
Committee
Board of Studies

IIRS
Dehradun
RS & GIS

SAC Ahmedabad
SATCOM, SATMET,
GNSS & NAVSAT

PRL Ahmedabad
Space & Atmospheric
Science

ISAC, Bengaluru
Small Satellite
Missions
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Advisory Committee
The technical activities of the centre are guided by an
Advisory Committee (AC) consisting of international subject
experts. Members of the Advisory Committee are nominated
by the Governing Board and serve for such a period as may
be determined by the Governing Board. AC is chaired by the
representative of UN-OOSA and reviews all technical
aspects such as curriculum, technical facilities, future
directions, etc.

Coordination Committee
The centre has concluded a host country agreement (HCA)
with the Government of India for providing the necessary
facilities and support to the Centre. With Department of
Space (DOS) being the nodal agency to provide support to
the centre, the facilities of various DOS institutions/centres
are made available for the educational facilities of the centre.
For proper coordination of the activities of the Centre and
liaison with the host country, an ISRO/DOS- CSSTEAP
coordination committee has been setup.

Rationale of Educational Programmes
The major objective of the Centre is to create awareness
regarding the potential of space science, technology and
applications for the solution of the environmental and natural
resources related problems, and to establish and strengthen
national capabilities in space science technology and
applications through education, training, application
programmes and regional cooperation.
Educational design

Skill development

Project support

Awareness

Earth observation,
Satellite
communication,
Meteorology &
Space Science

Planning,
Execution,
Policy
development

Planning level
to execution
level and
participation in
the process of
development

Course Participants at Mumbai

Educational Programmes
The educational programme of the centre is oriented towards
the dissemination of knowledge in relevant aspects of space
science and technology. The centre offers post graduate level
courses in the areas of Remote Sensing and Geographic
Information System, Satellite Communications, Satellite
Meteorology and Global Climate, Space and Atmospheric
Science. These courses are carried out at various centres of
ISRO/DOS. A set of standard curricula developed by the
United Nations is adapted for the educational programmes.
The centre also organizes short term workshops and

Course Participants at Taj Mahal Agra
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awareness programmes in the above mentioned disciplines.
The centre is affiliated to the United Nations and its
educational programmes are recognized by Andhra
University, India. A board of studies has been set up for
each course that reviews the performance and suggests
modifications if found necessary for the future courses
taking into account of the faculty and students feedback
and the advancement in the subject.

Students doing photogrammetry practicals exercise at IIRS, Dehradun

The post graduate courses are organized in two phases. The
Phase-I is conducted in India for 9 months. The Phase-I
consists of core modules where the emphasis is on the
development and enhancement of knowledge and skills
through classroom lectures, tutorials, seminars and hands
on experiments/practicals. The performance of the
candidates is periodically assessed through oral, written
and practical examinations. This is followed by pilot projects,
giving practical training towards how the skills gained can

Subject

Institution

l

Remote Sensing and Geographic Information System

l

Satellite Communications

l

Satellite Meteorology and Global Climate

l

Space and Atmospheric Science
Global Naviation Satellite Systems

l

Navigation and Satellite Positioning System

l

Small Satellite Missions

l

Short Term Courses /Workshops and Awareness
programmes in the above disciplines.
9-Months Course
at IIRS
in RS & GIS

9-Months Course
at SAC
in SATCOM

Post Graduate course every year starting in July at
Indian Institute of Remote Sensing, Dehradun.
Post Graduate course every alternate odd year starting
in August at Space Applications Centre, Ahmedabad.
Post Graduate course every alternate even year starting
in August at Space Applications Centre, Ahmedabad.
Post Graduate course every alternate even year starting
in August at Physical Research Laboratory, Ahmedabad.
Post Graduate course every alternate odd year starting
in August at Space Applications Centre, Ahmedabad.
Short Course every year during June-July at Space
Applications Centre, Ahmedabad.
Short Course every year from October to November at
ISRO Satellite Centre, Bengaluru and IIRS, Dehradun.
Above institutions.

9-Months Course
at SAC
in SATMET

9-Months Course
at PRL
in SAS

9-Months Course
at SAC
in GNSS

Award of PG Diploma by CSSTEAP
By merit, since 2004 at CSSTEAP
1 Year Follow-up
Project in Home
Country

CSSTEAP 1 Year
Fellowship in India

Award of Masters Degree (M. Tech.) by Andhra University

* candidates selected based on merit

be used for solving problems by applying input from space
as one of the information content. At the end of Phase-I,
successful candidates are awarded post graduate diploma
by the centre.
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During Phase-II, each eligible student on return is expected
to carry out an approved project in his or her home country
for a period of one year. The project is formulated jointly by
the scholar, his/her advisor of the sponsoring organization
and an advisor from CSSTEAP in an area relevant to the
development of their country. This gives an opportunity to
the scholar to apply their knowledge and training received to
tackle a ‘real life’ problem, where space science input can
be used. These scholars, whose academic qualifications
satisfy Andhra University, Visakhapatnam, India norms can
submit a thesis based on their research work for the award of
Master of Technology (M.Tech) degree. Since 2004, a few
meritorious post graduate students are awarded fellowship
to complete their one year research work at CSSTEAP, India.
Besides the post graduate level courses, the centre also
conducts short courses (4 to 6 weeks) on specific themes in
the four areas, highlighting how space inputs can be used
for national development. Centre has also plans to support
research programme leading to Ph.D degree.

Award of Diploma/Degree
In all the above mentioned programmes after the completion
of the Phase-I study i.e. nine-months course, the participants
will be awarded Post Graduate Diploma. If the participant is
able to complete Phase-II project work satisfactorily i.e.,
research project in home country within four years thereafter
the work can be submitted to the Andhra University (India)
for the award of M.Tech. degree.

Educational Facilities
The Department of Space, Government of India has
provided comprehensive facilities to the Centre in terms of
institutional support, expert teaching faculty, buildings,
laboratories and financial support. This has made possible
for the centre to conduct its educational programmes in an
efficient and state of the art mode. As a result, the Centre
conducts its activities in one of the aforesaid institutions of
Department of Space and enjoys its access to all its physical
and intellectual facilities. All the educational programmes
are conducted in English requiring the participants to have
proficiency in language. The candidates aspiring to have
ambition must have a Master’s degree in science or
bachelor’s degree in engineering in relevant discipline. The
courses are taught with the use of modern teaching methods
like multimedia and modern aids. Printed and digital course
material is provided. The teaching methods include smart
class room lectures, video lectures, computer based training
packages, laboratory experiments, group discussions,
demonstrations, seminar presentations and field work/case
studies (as applicable). Computer based interactive
multimedia packages are also used for self learning. As a
part of course curriculum, the participants have the

Dr. RR Navalgund distributing certificates to short course participants

Dr. George Joseph, Chief Guest alongwith Dr. Senthil Kumar, Director
IIRS & CSSTEAP awarding certificates to graduating students
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opportunity to visit national facilities in different centres of
ISRO and other organizations concerned to their field. The
faculty for the course consists of scientists in different fields
largely drawn from the host institutes and also from other
centres of ISRO and various other agencies/universities from
India. These experts have long and varied experience in the
field of space science, technology and applications. A few
visiting international experts also deliver invited lectures on
specialized topics.

Campus Life
Life at CSSTEAP offers a quality learning resources along with
a wealth of opportunities for social and intellectual
engagement. Being a student here is not only about studying –
but also about learning new skills and getting involved in what’s
going on outside the class, library or laboratory. CSSTEAP
attracts students from Asia Pacific region, creating a culturally
rich and diverse student community. As a truly multicultural
city, Dehradun, Ahmedabad and Bengaluru cater for students
from all cultures and backgrounds.

Central Library
The libraries at IIRS, SAC, PRL and ISAC possess the best
collections in the field of space science, technology and its
application areas. The library is dedicated to serve the
information needs of the scientists, researchers and
students of the host centres. To provide efficient and fast
service libraries house keeping operation and information
services are automated with popular and latest library
management software. The library collection can be
browsed through intranet. The barcode technology is being
implemented for circulation and inventory control. Other than
traditional document and information, library has good
collection of electronic information resources i.e. e-journals,
e-books, Online databases and sources of information of
open access information resources. Students can utilize the
services of library as it is opened till evening hours.
International hostel for course participants at IIRS Dehradun

Internet Facilities
The institutes have excellent facility for accessing Internet
through dedicated line based microwave link. The internet
can be accessed from each division, library, hostel by
faculty and students. Every student is provided one
computer for use during the course period. It provides
ample opportunity to explore Internet resources, other
programes for research and training activities.

Hostel Facilities

International training hostel, SAC Ahmedabad

An international hostels at Dehradun and Ahmedabad
campuses with a provision to accommodate up to 60 students
are available. The students are provided with hostel facility with
all modern amenities including kitchenette. They can also avail
indoor and outdoor sports facility including a gymnasium.
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Glimpses of Student Activities at CSSTEAP
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COURSES
Remote Sensing and Geographic
Information System (RS & GIS)
A fundamental requirement of Agenda 21 of UNCED is to
support sustainable development while safeguarding the
earth’s environment. This will require optimal management of
natural resources which depends on the availability of
reliable and timely information at national and regional
levels. Remotely sensed data play an increasingly important
role as source of reliable and timely information needed for
sustainable management of natural resources and for
environmental protection. Through GIS, remote sensing data
can be integrated with data from other sources to facilitate
the efforts of resource managers, planners and decision
makers in obtaining the relevant information they need. In
view of facilitating such a sustainable resource management
in developing countries particularly in Asia-Pacific region,
the Centre conducts a post graduate course in Remote
Sensing and GIS (RS & GIS) as applied to various earth
resources disciplines. The venue of the course, Indian
Institute of Remote Sensing (IIRS) is a premier institute in
capacity building in RS & GIS in the region that has trained
more than 8500 persons from India and abroad in the last
four decades.

Indian Institute of Remote Sensing, Dehradun

Physical Research Laboratory, Ahmedabad

The RS & GIS course is directed towards university
educators and researchers; natural resources and
environmental management professionals and specialists.
It is expected that at the end of the programme, participants
will be able to serve as catalysts for furthering the skills and
knowledge of other professionals in their home countries;
contribute to policy making, planning, development and
management of RS & GIS and its applications and enhance
the self reliance of their countries so as to lessen
dependence on external experts. This PG course of 9
months is divided into two semesters (semester-I of four
months and semester–II of five months including three
months project work). Semester-I covers principles of RS,
photogrammetry, image analysis, GIS and GPS; recent
trends in RS & GIS technology; satellite meteorology; earth
processes; natural disaster; and environmental analysis,
monitoring and analysis. Semester-II deals with optional
electives : Advances in RS & GIS technology, Agriculture &
soils, Marine & Atmospheric Science, Water Resources,
Geosciences & Geohazards, Forestry & Ecology, Urban &
Regional Studies. Three months are devoted to pilot project
on a topic under taken by each of the course participant.
IIRS is well equipped with the state of the art computing
facilities such as personal computers and work stations with
modern hardware peripherals and software. IIRS has one of
the largest installations of image processing and GIS
software through central servers and made available
through intranet facilities for training and education. IIRS is
well equipped with state of the art field instruments for
ground truth data collection and assessment of biophysical
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and geo-physical parameters of terrestrial ecosystems. A
central analytical chemical analysis laboratory is also made
available to students for carrying out chemical analysis of
soil, plant and water samples.
Besides training, the institute has collaborative mechanism
also with prominent international institutions and is engaged
in research and user funded project execution activities.

Satellite Communications (SATCOM)
Communications via Satellite has emerged as a major media
of communications and has effectively overcome the
limitations of conventional terrestrial communication links. As
a result an area of communications had emerged that is now
referred to as “Satellite Communications”. Asia-Pacific lags
far behind developed nations of Europe and North America
in Telecommunications. The geographical barriers of the AsiaPacific region have hindered the growth of communications
and are responsible for the slow development of the region.
This has led to a digital-divide between the Asia-Pacific region
and the industrialized Western Nations.
Satellite communications only can surmount the Asia-Pacific
regions natural barriers and bring the advantages of the
advanced communications to every corner of the region on a
cost-effective and timely manner particularly during disasters.
It is against this background that an educational programme
provides the scholars from the developing nations with skills
to appreciate the fullest potential of the technology. In
recognition of this necessity, the Centre has formulated a
postgraduate educational programme to cover the basics of
communication systems and provide an in-depth orientation
to the understanding of projects in the field. The course
enables the students from participating countries in
preparing satellite based communications projects, policy,
definition, establishment of communications systems, use of
operational systems, public awareness on the benefits of
satellite based communications technologies in the
improvement of the quality of life. It is expected that at the
end of the programme, participants will be able to serve and
contribute to policy making, planning, development and
management of satellite communications and its
applications in their countries.

Computer laboratory at SAC, Ahmedabad

The PG course of 9 months is divided into two semesters
including the pilot project in the second semester. Each
semester covers specific areas of satellite communications.
Semester-I deals with communication system, principle of
communication & networking; satellite communication
systems, earth station technology. Semester–II deals with
digital signal processing, satellite communication based
broadcasting, applications of satellite communications,
operational communication satellite system network,
planning, management, operational issues.
The courses are conducted at the Space Applications
Centre (SAC), which is engaged in the research,
development and demonstration of applications of Space

Students attending lecture at SAC, Ahmedabad
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Technology in the field of Communication, Remote Sensing,
Meteorology and Satellite Navigation. The primary goals of
SAC are to conceptualize, plan and conduct research that
will enable the application of space technology for the socioeconomic benefit of the country. The centre in engaged in
R&D on onboard systems, ground systems and end user
equipment hardware and software. Its achievements include
development of communication and meteorological
payloads for INSAT and camera payloads for IRS satellites.

Satellite Meteorology and Global
Climate (SATMET)
Meteorological information and their timely and real-time
distribution are of utmost concern to the region of Asia
Pacific. This region covers countries many of which
experience the typical tropical weather systems-especially
Tropical cyclones and monsoons (both summer and winter)
– and a few other the midlatitude weather phenomenon.
Agenda 21 concerning safeguard of global environment is
also of great relevance for many countries of this region,
particularly issues related to climate change, global
warming, sea level rise, ozone depletion, etc. The
understanding of meteorological information has been
historically connected to our aspiration and ability to predict
the quantitative aspects of the weather, so that it is possible
for us to judiciously plan and manage resources. At present
we realize better than ever that such an ability is obtainable
only with the use of synoptic and real-time information, which
is crux of satellite meteorology.

Students during their class

CSSTEAP conducts a comprehensive post graduate training
programme of nine months duration on the subject with a
complete treatment of principles, applications and
prospects of using the technology to solve grass-root
problems of nature concerning state, dynamics of
atmospheric processes in the region and develop & manage
of satellite meteorology and its applications in the countries
of Asia-Pacific region. The PG course of 9 months is divided
into two semesters including the pilot project in the second
semester. The first semester covers basics in meteorology/
climatology, remote sensing, numerical techniques, satellite
orbits, instrumentation, etc. In the second semester topics
related to advanced concepts in satellite meteorology,
geophysical parameter retrieval and applications,
dynamical weather and climate models, assimilation
techniques, climate issues, etc., are covered. This is
followed by a pilot project. The topics of pilot project are
decided based on the relevance to the participant’s region.
The operational satellite data available in the region namely,
INSAT, METEOSAT, GMS & NOAA are used extensively
during the training course. The recent advances in
microwave remote sensing for meteorology is emphasized
by using the data from Oceansat-1, ERS, DMSP, SSM/ I, etc.

Students in field visit

The computing facility is extensively updated and is being
used for weather and climate model simulation. Facilities
also include state of art GCM, mesoscale models (MM5,
WRF), ocean circulation model, ocean wave model and
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image processing, graphic and visualization software, 4-D
GIS etc. The course is conducted at Space Applications
Centre (SAC) which is a premier institution for satellite
meteorological applications. SAC is well equipped with the
earth station to receive the satellite data (INSAT, NOAA)
besides a strong laboratory support for experimental studies
and an automatic weather station. An operational
meteorological satellite data archival centre exists at SAC.
Support from India Meteorological Department and many
other meteorological institutions spread over the country
with their modern facilities, as well as the overseas experts is
also available. By actively participating in the programmes
and objectives of the World Meteorological Organisation
(WMO) or through the results of its efforts in the region, the
Centre stands to gain in general and enrich its training
programmes in particular.

Space and Atmospheric Science
Beginning with space exploration in early fifties, space
sciences and the technologies thus developed have made
inroads in almost every sphere of human life. Today, space
sciences and technologies are being used for not only
exploring the earth’s environment and outer space but also
in a number of other applications. Reliable global
communication through satellites, accurate weather
forecasts through meteorological satellites, TV
broadcasts and educational programmes, remote sensing
of earth’s resources, satellite navigation, satellite geodesy
and satellite based disaster warning systems are some of
the applications that play a crucial role in our day to day
life. Space platforms such as balloons, rockets and
satellites or deep space probes are being used to probe
the oceans, earth’s near environment, upper atmosphere,
ionosphere, magnetosphere, solar system and beyond.
Thus space sciences, technology and applications are
inter-disciplinary. There is therefore, a need for trained
manpower in the discipline of space sciences in every
part of the globe so that space related activities can be
managed harmoniously.
In view of this, the Centre has initiated an educational
programme in the form of post graduate course in Space
and Atmospheric Science at Physical Research Laboratory
(PRL). The course is directed towards the scientists,
professionals of the Asia-Pacific region working in the field of
Physics, atmospheric sciences, engineering in electronics
and allied fields.
The PG course of 9 months is divided into two semesters
including the pilot project in the second semester. Each
semester covers specific areas of Space science including
structure composition of planetary atmospheres,
ionospheric physics, space technology, measurement and
data analysis techniques. Semester–II deals with solar
physics, magnetospheric physics and space weather,
astronomy & astrophysics. The pilot project module is
designed such that the participants develop reasonable
depth of understanding of the field under the guidance of
supervisor from host institute.

Instrument demonstration at SAC Ahmedabad

Classroom at Bopal campus SAC, Ahmedabad
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The PRL is a premier centre of space sciences in India.
After having its modest beginning in space and atmospheric
sciences in early fifties, the laboratory has now diversified its
activities in a number of disciplines, such as ionospheric
physics, atmospheric physics, astronomy, astrophysics etc.
Over the years, the laboratory has developed very
sophisticated ground-based as well as space–borne
experiments, a number of which were built for the first time in
the world. Some of these include rocker-borne Langmuir
probe, electric field probe, rubidium vapor and proton
precession magnetometer, spectrometers and all sky imagers,
lidars, gas chromatographs, laboratory astrophysics
experiments, ionosondes, infrared telescopes etc. The institute
is having very active doctoral and post-doctoral programmes.

Global Navigation Satellite Systems (GNSS)
Now days, Satellite navigation is becoming an important and
integral part of our daily lives. With almost every mobile phone
having navigation application, we no longer depend on the
human interaction to find our destination. Combined with the
applications like Google maps, satellite positioning etc., finding
a destination has become easy and hassle free during the
travel. Different diversified fields such as travel, agriculture,
industry, commerce, sports and many other fields are using
satellite navigation extensively. Hence, the knowledge of
satellite navigation fundamentals, technologies and
applications are required for developing nations. Keeping this
in view, the Centre for Space Science and Technology
education in Asia and the Pacific (CSSTEAP) is offering a 9month post-graduate course with integrated M.Tech degree.
The academic activities is divided into two phases. Phase I
of the course consists two semesters including the Pilot
Project in the second semester. Each semester covers
specific areas of Global and Regional Satellite Navigation
Systems. Board topics covered in each semester are given
below. Laboratory experiments and practical demonstration
using GNSS simulators and receivers will be conducted in all
the subjects wherever applicable.
Satellite constellation for GNSS

Each eligible scholar, after completing Phase-I of the
course, will have to carry out an approved project in his/her
home country for a period of one year as part of Phase-II.
This is to be formulated jointly by the scholar and his/her
advisor at the centre during Phase-1 in an area relevant to
the development of the sponsoring institution/country.
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Space technology for space based emergency support systems

Space Application Centre (SAC) is an important and unique
centre with the wide range of scientific and technical
activities, with emphasis on utility of space technology for
societal applications. Established in 1972, SAC is one of the
lead Centres of Indian Space Research Organization
(ISRO), engaged in the areas of development of sensors in
optical, IR and microwave regions for more remote sensing
of earth resources, meteorology & oceanography; transponders
and telecommunications & TV broadcasting , ground hardware
and software applications. SAC has conceived and demonstrated
several applications using space technology and also extended
help to operationalise them.
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Navigation and Satellite Positioning
(NAVSAT)
Today satellite positioning has become a standard, precise
and easy way for navigation and with development in sensor
technology. Satellite positioning has become a necessary
part of several operations. Currently the US GPS and
Russian GLONASS are the only systems in the Global
Navigation Satellite Services (GNSS). Along with this, other
countries/unions like India, China, Japan, France and
Europe are coming up with their own Satellite Positioning
Systems. These initiatives by different countries are likely to
increase Satellite Launch Vehicles, Signals and their
coverage providing higher accuracies even in badweather
conditions. This development along with miniaturization of
GNSS receiver has exploded its applications in various
fields. Capacity building would be the next step for efficient
use of the technology along with other remote sensing
techniques for monitoring of various natural resources and
for societal development. There has been a large gap
between the technology developing and application
communities by which efficient use of positioning technology
is lagging behind. This gap can be reduced by training the
professionals, researchers and user groups at different
levels by transferring the state of art technology to
application community through capacity building. The
awareness of various existing and upcoming positioning
systems among the decision makers would be helpful in
efficient use of high-end navigation and positioning systems
for development of community.
The short course of four weeks duration is conducted every
year during June-July at Space Applications Centre,
Ahmedabad. The course is targeted to the middle level
technology managers, researchers and professionals
working in the domain of GNSS and remote sensing
technology and their applications.
The course is intended to create awareness of existing &
upcoming satellite positioning technology, utilization and
updating latest satellite positioning technology, fill the gap
between the latest satellite positioning technology and
application group end and to maximise the benefit of use
and applications of GNSS to support sustainable
development.

ISRO Satellite Centre, Bengaluru

Small Satellite Missions
Traditional space-borne systems or conventional satellites
are very expensive as they require expensive resources like
large infrastructure, facilities, access to high-end
technology, expertise, skilled man-power, expensive
radiation hardened components, etc., to build and launch
them. These also may require dedicated launchers. With the
advancement in technology, in each and every area,
especially towards miniaturization of components, small
satellites have become affordable and practical without a
large resource build-up. Increasingly capable small
satellites can be developed with an infrastructure and at a

Fabrication of a small satellite
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cost that is now affordable even by universities and smaller
institutions. These satellites ride as 'piggy-backs' of main
missions and hence launch cost is less and opportunities
are more. With emerging advancement in small satellite
technologies not only major space agencies but also the
emerging space agencies in the developing countries of
Asia-Pacific region can afford to have their own space
missions under limited resources for societal benefits. Over
the last few years, with ISRO's encouragement and
guidance, Indian Universities have made their own satellites
which were launched by ISRO. To share the expertise in the
area of small satellite missions CSSTEAP has designed to
organize two weeks short course for Asia-Pacific countries
during October-November every year.
The course is conducted jointly by ISRO Satellite Centre (ISAC) &
Indian Institute of Remote Sensing (IIRS). The course is targeted to
the Decision Makers, senior space technologists, managers,
researchers and professionals in the field of Remote sensing
technology or environment.
The course is intended to help and offer opportunities to
developing and developed countries to establish
cooperative programmes not only for the purpose of training,
but also collaboration for scientific or application missions.
The course would help and encourage under developed
countries to build their infrastructure for space mission of
small satellites.

Participants of Satellite Meteorology and Global Climate (SATMET)
at Space Applications Centre (Bopal Campus), Ahmedabad

ISAC at Bengaluru is engaged in developing satellite
technology and implementation of satellite systems for
scientific, technological and application missions. ISAC is
functionally organised into five major areas: Mechanical
Systems Area including structures, thermal systems and
spacecraft mechanisms; Digital and Communications Area
including Digital Systems and Computer and Information;
and facilities. Communication Systems; Integration and
Power Area comprising spacecraft checkout, systems
integration and power systems; Controls and Mission Area
consisting of control system, mission development and
Reliability and Components area and programme planning
and evaluation group provide relevant support to the centre.
Project management teams co-ordinate the implementation of
INSAT and IRS projects. Space astronomy and instrumentation
division is engaged in space science Test Establishment
(ISITE) including a Comprehensive Assembly, Test and
Thermo-vacuum Chamber (CATVAC) provide necessary
support for qualification of sub-systems and systems to meet
the requirements of space environment.

Short Courses at CSSTEAP

Students attending lectures at CSSTEAP,
Indian Institute of Remote Sensing, Dehradun

A number of short courses are organised each year by
CSSTEAP of one week to four weeks duration. These
courses are aimed to update the higher level technologist
and decision makers in the field of Remote Sensing & GIS
Applications like disaster risk reduction, Recent Advances in
Remote Sensing & GIS, Space Weather and Atmospheric
Science, Sattelite Navigation etc.
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Space Technology for Disaster Risk
Reduction
Natural disasters cause extensive damage to life, property
and environment across the world each year. The last few
decades have witnessed a general increase in the
frequency and intensity of disasters owing to increased
exposure of the community and assets to natural hazards. In
contrast to developed nations, the frequency and severity of
natural disasters is however, more in the developing
countries because of their poor capacities to cope with the
natural hazard events. The Asia-Pacific region is the most
disaster prone region in the world, accounting for over 40%
of world's natural disasters between year 1999 and 2008.
Different types of geological and hydrometeorological
hazards like earthquakes, landslides, volcanoes, floods,
droughts and cyclones frequently occur in the region.
A number of international initiatives have been taken in
the last two decades with a strong commitment to
reduce disaster risks. Disaster risk reduction is
achieved through systematic development and
application of policies, strategies and practices to
minimize vulnerabilities and disaster risk throughout a
society, prevention, mitigation and preparedness within
the broad context of sustainable development. Space
technologies have unambiguously demonstrated
capability in providing vital information and services in
all phases of DRR cycle i.e., response, recovery,
mitigation and preparadeness. The Earth observation,
meteorological and communication satellites and GPS
combined with geospatial technologies and ICT help in
mapping and monitoring natural hazards, assessing
damage, vulnerability and risk, early warning,
communication, support relief work, etc. In order to access
and use the space technology based information,
services and solutions for DRR, there is need to build
human capacity especially in developing countries.

Field work and data collection

The short course is conducted at Indian Institute of
Remote Sensing, Dehradun. The course is targeted to
middle-level managers and professionals working in
governmental and non-governmental organizations who
are responsible for providing support for disaster risk and
environmental management.
The short course is intended to help in understanding the
basic principles and approaches of DRR, the potential
and constraints of space technology, use of geospatial
methods and tools in cycles of DRR and in planning
effective preparedness and mitigation measures to
manage disasters.

Microwave Remote Sensing (SAR) and
its Applications
Cloud coverage of about 90% in tropical region does not
allow the satellite image acquisition from optical sensors.
Radar sensors on account of their much longer

CSSTEAP Students attending National Symposium on
Recent Advanced in Remote Sensing and GIS
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wavelengths (1 mm to 1m) have not only cloud
penetrating capability but also the waves can penetrate
the atmospheric moisture as well as the upper vegetation
layer of forest canopy. Secondly the Asia-Pacific region is
one of the worst disaster affected region in the world and
in terms of disaster-related deaths, six of the top ten
countries are from Asia, emergency acquisition on
disaster events like floods, earthquakes etc can be made
using the microwave sensors due to its all-weather and
day and night observation capability. Also in this region
rice crop is the main source of nutrition and provides
between 30 and 70% of world's supply of rice. The
importance of rice production demands an effective rice
monitoring methods. Optical sensors, however, are limited
to reasonably could-free viewing conditions which poses
a significant constraint for operational rice crop
monitoring, hence microwave data has great potential in
crop studies in these region.
Microwave imaging systems have used to map and model
earth surfaces, natural resources and processes, the
potential of such observation is so encouraging from
experimental and scientific mission that in recent years
several missions have been launched to operationalize
the microwave imaging technology in various applications.
Potential of SAR and InSAR has already been proved in
Earth and environmental science. Co-seismic deformation
and its impact on earth surface due to earthquake can be
detected and measured up to centimeter-scale using InSAR
repeat pass technique. Applications of microwave imaging
systems include geology, meteorology, hydrology, forestry,
agriculture and oceanography. Generation of digital
elevation models (DEMs), measurement of glacier flows, and
mapping of earthquakes, volcanoes and subsidence are the
most prominent fields of interest in microwave remote sensing.
Currently, several microwave imaging systems with various
combinations of frequency, polarization, look angle and spatial
resolution are available for applications in number of areas and
in generation of digital elevation model (DEM).
Students carrying out practical exercises

The short course is conducted at Indian Institute of Remote
Sensing, Dehradun. The course is targeted to the teaching,
researchers, professionals working and having experience
in the field of Remote sensing technology or environment.

Hyperspectral Remote Sensing & its
Applications
Multispectral remote sensing data have been widely used
and explored for a wide range of applications. The recent
trend of earth observation system is towards
hyperspectral remote sensing; however, this technology
has gained little momentum due to shortage of trained
human resource. Realizing the potential of imaging
spectroscopy and its application in areas the course aims
to provide an introduction to imaging spectroscopy,
hyperspectral data processing techniques, and recent
developments and share our experience in the field of
hyperspectral remote sensing.
Student in Library
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Hyperspectral remote sensing technology is the technique
of acquiring spectral information about the earth's
surfaces in many narrow contiguous bands. The
acquisition of the contiguous spectrum for each image
pixel over a selected wavelength interval makes it
possible not only to identify surface materials by their
characteristic reflectance or emittance spectrum but
contiguous sampling makes it possible to use correlation
techniques to compare pixel spectra with spectral data
bases generated using in-situ measurements. Typically,
hyperspectral sensors measure the reflected spectrum at
wavelengths between 350 and 2500 nm using 150-300
contiguous bands of 5 to 10 nm bandwidths. Hyperspectral
remote sensing has tremendous application potential not
only in terrestrial remote sensing such as mineral and
hydrocarbon exploration, coastal ecosystem, snow, forest
and agriculture studies but also in planetary remote
sensing. Hyperspectral sensors like AVIRIS, HYDICE and
HYPERION have been used by researchers for extracting
detailed information in the fields of agriculture,
environment, mineral exploration, and many others. Indian
satellite mission Chandrayaan-1 in year 2008 carried a
hyperspectral imager (HySI) and collected data leading to
extraction of information about the surface of the moon.
The short course is conducted at Indian Institute of Remote
Sensing, Dehradun. The course is targeted and designed for
practicing remote sensing scientists, engineers,
academicians and other remote sensing professionals
working in the field of geology, mineral exploration,
agriculture, forestry and oceanography.

FOSS Training Workshop on Open
Source Geospatial tools
Geospatial technologies are envisaged as complex systems
used for high level planning and complex scientific
operations involving huge costs and skilled manpower.
However, a large portion of Geodata and Geospatial
software tools are freely available on the web. Projects like
Google earth, Bhuvan and Bhoosampda have created a lot
of awareness and interest in public to use these
technologies in their day to day activities. All national and
International , government and other agencies are finding it
easier to manage, update and publish information for public
using open source geospatial tools.

Course participants of Geospatial & Climate Change at IIRS, Dehradun

The growth of Open Source software has been remarkable
and has been accepted worldwide. The availability of the
source code and the right to modify enables both its
widespread use and developing various applications based
on existing free and open source software. The right to
redistribute these modifications and improvements to the
code, and to reuse other open source code, adds to
community sharing, learning and its adoption at all levels.
The training session deals with Open Source
Implementation, GRASS, Open Jump, ILWIS, Open Street
Maps, Postgre/PostGIS, OpenGeoSuite, GeoExplorer,

Group Photograph of the participants of
Numerical Weather Prediction (NWP) Course
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GeoEditor, Styler, GeoWebCache, Geoserver - Open layers,
WebServices and Geonetwork.
A workshop on Open Source Geospatial Tools training is
conducted every year in collaboration with OSGEO India
and Indian Institute of Remote Sensing (IIRS), for a group of
professional from international and national arena working in
the area of Remote Sensing and GIS with an aptitude in
programming.

International Linkages
MOU Signed with CSSTEAP
In response to the UN General Assembly resolution (45/72 of
11th December, 1990) endorsing the recommendation of
UNISPACE-82, the United Nations, Office for Outer Space
Affairs prepared a project document (A/AC. 105/534)
envisaging the establishment of the Centre for Space
Science & Technology Education in the developing
countries. The objective of the centre is to enhance the
capabilities of the member states in different areas of space
science and technology that can advance their social and
economic development. The first of these Centres, named
as Centre for Space Science & Technology Education in
Asia and the Pacific (CSSTEAP) was established in India for
Asia pacific region on November 1, 1995 under an
agreement concluded initially by 10 countries of the region.
These are Indonesia, India, Kazakhstan, Kyrgyzstan,
Mongolia, Nauru, Nepal, Republic of Korea, Sri Lanka and
Uzbekistan. Subsequently, Democratic People’s Republic of
Korea and Malaysia have signed the agreement in 1996.
Philippines and Myanmar signed the agreement in 1998 and

Director, CSSTEAP meeting with officials from UN-ESCAP &
UN-SPIDER at Dehradun
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1999 respectively. In 2006 Thailand signed the agreement.
At present there are 16 signatory countries (DPR Korea,
India, Indonesia, Iran, Kazakhstan, Kyrgyzstan, Malaysia,
Mongolia, Myanmar, Nauru, Nepal, Philippines, Republic of
Korea, Sri Lanka, Thailand, Uzbekistan) and representative
of United Nations (UN-OOSA) and International Institute of
Geo-information Science & Earth Observation (ITC) in
Enschede, The Netherlands are observers.

Cooperation Agreement with United Nations
The cooperation agreement with the United Nations was
signed on 7 May, 1996. On behalf of the centre, Dr. K
Kasturirangan, Chairman, GB signed the agreement and on
behalf of the United Nations, Dr. N Jasentuliyana, Deputy to
the Director General, United Nations Office at Vienna and
Director, Office for Outer Space Affairs signed the
agreement.

Host Country Agreement
The host country agreement was approved by Govt. of
India in March 1998 and notified in the Gazette of India
(Part-II section-3subset No. 184, 23 March 2000, Ministry
of External Affairs): according to the Centre, its
representatives and officers have privileges and
immunities of certain provision set out in the schedule to
the United Nations (Privileges & Immunities) Act, 1947.
Under the host country agreement, the centre has
access to the facilities/infrastructure and expertise of
the Indian Institute of Remote Sensing (IIRS), Dehradun,
Space Applications Centre (SAC), Ahmedabad,
Physical Research Laboratory (PRL), Ahmedabad and
ISRO Satellite Centre (ISAC), Bengaluru.

Scientific Cooperation
l

l

l

l

l

The centre has signed MoU with International Centre for
Science & high technology (UNIDO) Trieste, Italy in
December 1998 for joint projects in problems of interest
to the countries and project work of some of the
CSSTEAP students.
Agreement with the International Space University (ISU)
Strasbourg in 1998 for mutual cooperation in Education
and research.
It has MoU with The Aerospace Remote Sensing
Development Group (GDTA), France signed in
November 1998 towards award of few fellowships for
students, faculty exchange and help to CSSTEAP
students.
MoU with TWAS-UNESCO Associateship scheme, at
Centre of Excellence in the South Trieste, Italy was
signed in July 1999 for collaborative research in frontier
areas of science and technology.
CSSTEAP has MoU with Andhra University,
Visakhapatnam, India signed in 1998 for considering
the CSSTEAP 9 months PG diploma along with one year
research work in their home country as for award of
Master of Technology (M.Tech) degree.

Visit of Australian Consul-General

Visit of delegation from Beihang University/CNSA
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l

MoU with ITC, Twente University, Twente, The
Netherlands signed in 2008 for exemption for two or
more modules in PG diploma, Master degree courses at
ITC for PG diploma students of CSSTEAP in RS & GIS.
MoU with University of Illinios, U.S.A. signed in 2011 for
cooperation and mutual assistance in the areas of
education and research.

CSSETAP has linkages with UN Agencies including UNOOSA, UN-ESCAP, UNESCO, UNDP, WMO –towards few
fellowships / travel support/ sponsor short courses.
There are also linkages with other universities / institutes
(Institute of Space and Astronautical Science (ISAS),
Japan; EUMETSAT, U.K; Onera, France; University of
Colorado, University of Reading, U.K; NOAA-USA,
University of Wisconsin, USA; University College of
London, U.K; University of Hannover, Germany, etc.) for
Guest Faculty and scientific exchange programmes. In
India, apart from DOS/ISRO Centres CSSTEAP has
linkages with many universities and academic
institutions for imparting education/training.

Fellowship Provision & Support
Funding for travel grants, tuition fees and scholarships of
students and the management of the centre is mainly
provided by Department of Space on behalf of the host
country. Other agencies financially supporting CSSTEAP
activities include the Ministries of Finance and External
Affairs of India, UN-OOSA, the UN Economic and Social
Commission for Asia and the Pacific (UN-ESCAP) in
Bangkok, Thailand and UNESCO.

CSSTEAP Alumni Meet

Alumni meet at Colombo, Srilanka

In order to obtain first hand feedback, understand the alumni
role in promoting space technology in their countries and to
develop a network & establish meaningful linkages between
CSSTEAP & its alumni, CSSTEAP has taken initiative to hold
alumni meets in different countries of the region. In this
direction, eight alumni meets have been successfully
conducted in Kathmandu (Nepal) in October 2010; Dhaka
(Bangladesh) in June 2011; Colombo (Sri Lanka) in October
2011; Thimpu (Bhutan) in November 2011, Nay Pyi Taw
(Myanmar) in March 2012, Colombo (Sri Lanka) in October
2016, Yangoon (Myanmar) in April 2017 and Kathmandu
(Nepal) in August 2017.

Feedback- CSSTEAP Alumni Meet
l

l

l

Director, General and CEO of Arthur C Clarke Institute for
Modern Technologies, Sri Lanka & Director, CSSTEAP
in interaction during alumni meet

The CSSTEAP courses were useful in career
development and improving profession aptitude in their
organizations/institutions;
CSSTEAP alumni have taken lead role as team leader
and are assigned important projects to handle based on
the PG diploma/M.Tech degree obtained from CSSTEAP.
Alumni suggested to provide more opportunity in offering
fellowships for pursuing M.Tech research work at
CSSTEAP and to organize refresher courses in emerging
applications

l

l

CSSTEAP to organize special short courses jointly with
institutions in their country on Microwave Remote
Sensing, Disaster Risk Reduction; short-range
forecasts; Monsoon variability; Hazard & risk analysis in
their country so that more participants can take benefit
of the programme. The home institutions agreed to
provide facilities and local support.
The alumni formed CSSTEAP Alumni Forum in their
respective countries.

Future
Opportunities and aspirations, when intertwined in time, lose
their intrinsic character of cause and effect. Their fusion often
brings out a vision, moulded in the cast of contemporary
necessities. The Centre finds itself in a context wherein a
definitive role has been carved out for it in the region. The
vision of the Centre is to accomplish indigenous capacity
building in the domain of space science & technology in the
Asia-Pacific region and bring about associated self-reliance,
technological confidence and general prosperity. The Centre
employ’s education and training as the primary vehicle on
the path of the vision, but would consider its responsibility to
adapt other means, such as promotion or research, joint
projects and consultancy in providing solutions to technosocio-economic challenges when appropriate. In order to be
sufficiently propelled by such a vision, the Centre has grown
into a house of excellence to derive and provide know-how
from the state of the art infrastructural facility towards
capacity building and problem solving in the region.
The Centre would also aspire to develop a network of nodes
and establish meaningful linkage with institutions in the
region in order to provide self reliance and sustainable
development by way of efficient data management and
consultancy services. It would be the privilege of Centre,
through the guidance of its Governing Board and Advisory
Committee to mobilize the help and goodwill of countries and
institutions in the region to participate and contribute in such
an endeavour.

Country-wise beneficiaries from CSSTEAP Academic Programmes

1-20
21-40
41-70
71-120
> 120
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