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ABSTRACT 
 
Remote Sensing and Geographic Information System (GIS) occupy an important 
position in SUPARCO’s resource surveying and environmental monitoring 
applications programme. These technologies are gradually gaining popularity 
within the national user organizations for use at operational level. This paper is 
aimed to present an overview of the applications of space technologies as well as 
efforts being made to promote their use in Pakistan. 
 
INTRODUCTION 
 
Pakistan’s space programme is fairly wide-ranging and diversified. It covers many 
fields of space science, technology and their applications including; development 
of facilities and infrastructure for design, fabrication and launching of sounding 
rockets for upper atmospheric research and light weight satellites to operate in the 
near earth polar orbit for various scientific and technological applications, 
establishment and operation of ground receiving station for the acquisition of 
remote sensing data, operation of facilities for tracking of satellites and rockets to 
determine their orbital parameters, studies in space and atmospheric  sciences 
including stratosphere and troposphere, natural hazards and  environmental 
monitoring, satellite geodesy and astronomy, application of satellite remote 
sensing and geographic information system to natural resources surveying, 
mapping and environmental monitoring, ionosphere and   associated radio wave 
propagation and  geomagnetism studies etc. SUPARCO’s satellite technology 
programmes are aimed at the development and launch of Low Earth Orbit (LEO) 
satellites for earth observations as well as communications. 
 
Pakistan’s space programmes are being implemented through its national space 
agency called Pakistan Space & Upper Atmosphere Research Commission 
(SUPARCO). It is mandated at furthering research in space science and 
technology by enhancing capabilities and capacities in the related fields for 
achieving the ultimate objective of self reliance and  socio-economic development 
of the country.   
 
Space Science and technology are playing an increasingly important role in varied 
activities such as communications, resource surveying, environmental 
management, global positioning, navigation, meteorology, disaster monitoring etc. 
Pakistan being fully aware of the potential and importance of space research for 
sustainable development is endeavoring to develop indigenous capabilities in 
space science and technologies and promote their use at operational level.  
 
REMOTE SENSING AND GIS PROGRAMME OF SUPARCO’s 
APPLICATIONS 
 
SUPARCO has been pursuing Satellite Remote Sensing (SRS) applications for 
the last 30 years in Pakistan. As a national agency SUPARCO acquires, archives 
and disseminates SRS data to national user organizations, provides technical 
assistance and services, conducts collaborative research and commercial projects 
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and also provides technical training in these arenas. SUPARCO’s Satellite Ground 
Station (SGS) has been acquiring remote sensing data from US Landsat with 30 
meter and French SPOT series of satellites with 20 and 10-meter resolutions. It 
has been providing these data to a wide range of public and private sector 
organizations within and outside the country. It has upgraded its station to acquire 
and process data from French SPOT-5 Satellite which is capable of providing 2.5 
meter resolution data offering great potentials in a variety of application 
disciplines. SUPARCO has been applying remote sensing data in different 
resource and environmental application areas viz a viz agriculture, forestry, earth 
sciences, water logging and salinity, coastal ecosystem, water resources, civil 
engineering, urban planning and disaster monitoring etc. 
 
Over the past decade, there have been remarkable improvements in earth 
observation satellite systems, their onboard sensors, telemetry and ground 
processing systems. With such dramatic advancements, satellite remote sensing 
technology has entered a new era of operationalization. 
 
Pakistan like other developing countries in the region is faced with the problems of 
rapid and unplanned urbanization, natural hazards, deforestation, environmental 
deterioration etc. Geographic Information System (GIS) are widely being used for 
developing intelligent maps which can be manipulated as desired and which are 
backed up by huge databases. The growing demand for environmentally sensitive 
management of water, air, soil, forest, agriculture, wildlife, etc., is increasingly 
being met by GIS technology.         
SUPARCO has developed GIS system and associated databases pertaining to 
various thematic applications for a large number of national user agencies. 
SUPARCO also has the privilege of providing technical training to more than 1000 
professionals in remote sensing and GIS. 
 
Under its satellite remote sensing and GIS programmes, it is now serving public 
and private sector agencies in their operational tasks. Some of the remote sensing 
and GIS application projects carried out by SUPARCO for national user 
organizations have been mentioned briefly as follows: 
 
National Landuse Plan The project has been carried out for the Ministry of 
Environment, aimed at development and updation of Digital landuse/landcover 
maps of the entire country at scale of 1:500,000 using Landsat TM data. GIS 
database of important landuse/landcover categories have also been developed to 
update the dynamic surface changes. Thematic maps and relevant database 
developed would be of vital importance to support regional planning projects in the 
country. High resolution satellite data pertaining to provincial HQs is now being 
employed to map and update detailed information on landuse/landcover at 
1:250,000 scale. 
 
Surveying and Mapping of Indus River Flood Plain (Kacho Areas) The 
project was undertaken for Govt of Sindh for its poverty alleviation programmes. 
Baseline mapping and survey of 600 kms long stretch of flood plain area from 
Jacobabad to Thatta districts was performed using SPOT images. Since there 
was no other source of data available over this area, the maps prepared provides 
first hand information on various thematic attributes in this area. This is one of the 
operational applications of remote sensing data in the country.  
 
Mapping of Mangrove Forests along the Coast of Pakistan was 
performed for IUCN in order to make a quantitative assessment of coastal 
resources as well as to prepare adequate plans for the sustaining of the entire 
coastal eco-system. The extent of mangrove forests was investigated in detail at 
Indus delta, Karachi coast, Sonmiani, Kalmat and Gwadar bay located along the 
coast of Sindh and Baluchistan provinces. 
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Environmental Impact Assessment in LBOD (Left Bank Outfall Drain) 
Area The Left Bank Outfall Drainage project being one of the mega project 
undertaken by Water and Power Development Authority (WAPDA) to drain the 
saline water from agricultural area of Sindh to improve crop productivity had some 
environmental impacts in the lower Sindh in the form of deterioration in spatial 
extent of biomass, soil and water quality. Multi-date satellite images were used to 
assess the successive environmental impacts of this drainage project and 
reported to concerned user for future planning. 
 
Monitoring Watercourses in Sindh Improvement of watercourses in the 
irrigated areas of Sindh is being carried out by the Provincial Government. Under 
the project, a satellite image/GIS based solution has been developed to 
inventorize and monitoring of improvement work being carried out. The monitoring 
system is capable of real time dissemination of information from field to Central 
Monitoring Station. 
 
Crime Monitoring System for Karachi Metropolis has been developed by 
SUPARCO to formulate improved security plans for quick response as well as 
efficient utilization of resources to combat all types of terrorist and criminal 
activities. The system include all types of mapping information about existing 
infrastructure of the city e.g. Administrative boundaries, Roads, Streets, Railways, 
Rivers and other important landmarks. It has been supported by high resolution 
satellite image as back drop along with updateable information on requisite 
attributes about sensitive establishments and events. 
 
GIS for Pakistan State Oil (PSO) has been developed for their control centre 
primarily for monitoring and analyzing retail outlets (petrol pumps) located all 
across the country.  The retail outlets have been geographically plotted on the 
satellite based road network map. Specific information from huge database 
running in PSO, would be accessed through a single GIS interface. The outlets 
would be monitored for real time data of sales and different alerts (security, 
hazard etc.) at PSO control centre via different sources. 
 
Dam Site Selection for Bunji Hydro Power Project was investigated by 
WAPDA in consultation with SUPARCO. Attribute information on various earth 
parameters was obtained through satellite images for GIS database development 
to support feasibility study. DEM of the proposed site was also generated for site 
modeling. 
 
Earthquake in Northern Areas of Pakistan occurred on 8 Oct 2005 was 
closely monitored in the difficult Northern mountainous territory to carry out quick 
damage assessment. Damage assessment made using high resolution images 
enabled rescue and relief operation agencies to undertake well coordinated and 
accelerated efforts for the survival of victims in affected areas. 
 
Monitoring and Mapping Slum Areas in Karachi is underway for urban 
planning by development authorities. Multi-resolution historical data and very high 
resolution current satellite datasets were used to delineate and analyze slum 
areas in the city. Comparative analysis demonstrated that there has been an 
increase of about 40% in the spatial extent of slums from the year 1986 to 2006. 
Databases on important attributes of slum areas such as electricity, education and 
health facilities etc. have also been developed. 
 
Vehicle Tracking, Fleet Management and Navigation System providing 
GPS based location of vehicles have been developed by SUPARCO. Exact 
location of vehicles is transmitted to SUPARCO’s remote server connected on 
GSM/GPRS link and it is plotted on high resolution satellite image maps and also 
stored in database for future analysis. These services are being provided to 
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several vehicle tracking and other user agencies within and outside Pakistan 
territory. 
 
Remote sensing data dissemination  Satellite Remote Sensing data and 
value added products provided by SUPARCO are being used by a large number 
of public and private sector organizations in the country. Major applications are 
being made in the fields of Agriculture, Forestry, Landuse/lanscover, Irrigation, 
Urban planning, Water resources management, Soil survey, Aquaculture 
development, Geological mapping, Coastal ecosystem, Natural hazards, Civil 
engineering, Vehicle tracking etc. SUPARCO is making consistent efforts to 
create awareness among the potentials of these technologies in order to promote 
their use in new avenues of applications. 
 
HUMAN RESOURCE DEVELOPMENT 
 
Primary objectives of SUPARCO’s educational programmes in RS-GIS are 
capacity building among user community for operational utilization of these 
technologies for natural resources management, promotion of R&D activities and 
offering related services. To achieve its objectives, it is focusing on technology 
transfer to the public and private sector agencies. SUPARCO’s training and 
educational programmes are focused on imparting practical training. It has 
established strong relations with resource and environmental departments in the 
country with the aim that the user agencies should assimilate the technology into 
their programmes and operational projects.      
 
Some highlights of SUPARCO’s HRD programme are mentioned below:- 

  
I. Training courses and seminars for participants from OIC (Organization of 
Islamic Countries) with financial support of ISNET (Inter Islamic Network on Space 
Science and Technology) have been regularly organized at Karachi and 
Islamabad. 
 
II. Several International training workshops have been organized in collaboration 
with international agencies including UN ESCAP, FAO, ISNET and WMO for the 
benefit of the user community. 
 
III. Regular training courses of two-week duration are regularly conducted four 
times a year. Additionally, special training courses of up to three months duration 
on RS-GIS have also been organized for the national user agencies. SUPARCO 
has established state of the art facilities to conduct training courses. Competent 
faculty has been provided modern labs, well equipped with hi-tech hardware and 
software. 
 
IV. SUPARCO scientists have participated in several training courses in the 
specialized fields of remote sensing and GIS at renowned international institutes 
such as AIT (Thailand) and ITC (Netherlands) to enhance their professional 
expertise. Scientists have also proceeded abroad to acquire higher education at 
MS and PhD levels in these technologies. 
 
Capacity building for use of modern space techniques through appropriate human 
resources development programme is assuming adequate priority in Pakistan. As 
part of human resource development, primary infrastructure has been built up at 
different educational institutions as well as private sector organizations to impart 
training in remote sensing and GIS. Many renowned educational institutions are 
pursuing remote sensing and GIS programmes as short training courses as well 
as at Masters level in the Universities. Several private enterprises have initiated 
training programmes for the specific needs of the industry. There is an emerging 
demand for sharing experience regarding curricula and evolving strategy for 
quality education in the country. 
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INTERNATIONAL COOPERATION 
 
SUPARCO is a member of several International Organizations, Institutes, 
Scientific Committees, United Nation bodies for International cooperation in 
exchange of scientific and technical information, provision of data, training, 
consultancy, collaborative studies and joint organization of conferences, seminars, 
etc. SUPARCO has also entered into many bilateral and multi-lateral agreements 
and memoranda of understanding for collaboration in space-related activities. 
These agreements are subject to inter-agency coordination, procedures, and are 
consistent with applicable national and international laws and regulations. 
 
SUPARCO’s association with some of the International organizations / bodies/ 
Scientific Committees / United Nation bodies is given below: 
 
 UN Committee on the Peaceful Uses of Outer Space (UN COPUOS) 
 United Nations Economic and Social Commission for Asia and the Pacific 

(UN ESCAP) 
 International Astronautical Federation (IAF) 
 Committee on Space Research (COSPAR) 
 International Society for Photogrammetry and Remote Sensing (ISPRS) 
 National Coordination Committee for COSPAS-SARSAT 
 Asia Pacific Space Cooperation Organization (APSCO) 
 Asian Association of Remote Sensing (AARS) 

 
FUTURE PROSPECTS 
 
A visionary approach has been formulated to initially developing expertise in SAR 
data processing and applications, Radar interferometry, Space borne hyper 
spectral data applications, Image processing and GIS modeling. However, 
concurrently and gradually capability will be developed in more diversified 
applications such as LIDAR applications, 3D modeling, Auto vector generation 
and Web based GIS. 
 
Education in remote sensing and GIS is taking roots in Pakistan. Realizing the 
needs for training and education in remote sensing in the country, SUPARCO is 
establishing a National Center for Remote Sensing and GIS at Karachi. The 
center would be an educational as well as a research institute that will impart 
quality education in RS, GIS, GPS technologies and the applications.  The centre 
would offer a wide range of educational programmes including short training 
courses, PGD, MS and PhD in a phasing manner. It would also organize 
customized trainings on specific themes. The centre is expected to become 
operational by the mid of 2007. Some eminent Universities in the country are also 
pursuing programmes to establish infrastructure on these technologies. 
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Abstract 
 
Sudan as one of the largest country in Africa recognizes the importance of using space 
technology as an efficient tool for sustainable development programs. In this respect Sudan 
focuses on human and institutional capacity development in the area of remote sensing, 
geographic information system and global positioning system. 
 
The paper reflects Sudan programs in space technology, examples of national programs that 
utilized space technology, Institutions that involve in space technology with a focus on Remote 
Sensing Authority and its role. The paper highlights the main activities within Remote Sensing 
Authority regarding natural resources management, environmental monitoring and disasters 
management and human capacity development.  

 
The paper illustrates examples of research programs that integrate remote sensing, geographic 
information system in the process of natural resources assessment, management and 
monitoring, land use planning and environmental degradation assessment. It also highlights the 
human capacity development programs as a real challenge to the effective utilization of space 
technology specifically earth observation systems.. 
 
Introduction 
 
Sudan is the largest country in Africa with an area of 2.5 million km². This area is approximately 
equal to 8.3% of the area of Africa and 1.7% of the land of the world. Sudan has a diversified 
climate ranging from desert in the North to equatorial in the South. Annual rainfall amounts 
exceed 1500 mm in the South and below 100 mm in the extreme North. Water resources 
availability and distribution governed population existence and shaped Sudan socio – economic 
activities. 
  
Space technology permits the development of global solutions to address common challenges 
to sustainable development, pollution of the environment, depletion of natural resources, loss of 
biodiversity and the effects of natural and anthropogenic disasters, realizing such importance of 
space technology and its applications, Sudan developed an strategy that focus on human and 
institutional capacity developments in four major fields within various governmental institutes, 
those are: 1. Space technology applications for environmental monitoring and natural resources 
management mainly Remote Sensing and GIS Applications, 2. Meteorological Forecasting, 3. 
Satellite Communication and Astronomy . 
 
Sudan introduced space technology since late 1970’s where a National Remote Sensing 
Center was established in1977 renamed to Remote Sensing Authority (RSA) in 1996.  RSA is 
mandated to set space technology policies, assist government agencies, universities, and 
research institutes in the fields of space technology applications, research, studies, and 
capacity building. It involves in programs and activities that include project studies for natural 
resources management, environmental monitoring and disaster management, human capacity 



development through education, training, and workshops, and awareness programs for 
professional as well as public awareness.  
 
The status of Space Technology Applications 
 
In such a vast country it is advantageous to use space technology for sustainable development 
of natural resources, monitoring of environmental changes and management of disasters. In 
this respect Sudan focuses on human and institutional capacity in the field of remote sensing 
(RS) and the geographic information system (GIS) and global positioning system (GPS).  
  
 
 
Institutional Capacity in RS and GIS  
 
The introduction of RS was dated to 1970 with the establishment of the “National   Remote 
Sensing Center (NRCS)”. Later during 1980s GIS was introduced when the government of 
Sudan starts a number of national programs through a foreign support. The first was a 
contribution in 1987 by the United States Agency for International Development to support the 
National Remote Sensing Center (RSA) - the National Council for Research (NCR) and to the 
National Forest Corporation (NFC) - Ministry of Agriculture and Sudan Reforestation and anti-
desertification (SRAAD) pilot project was the outcome of this support.  
In 1989 the Commission for Refugees introduced RS and GIS to assess the environment in the 
eastern region. 
 
Through its support to Ministry of Finance, the UNDP in 1990 established an economic water 
planning model in the eastern region of Sudan in order to manage the scarce water resources 
in the region. 
In 1992 through Water Resources Management (WRM) project, the Ministry of Irrigation and 
Water Resources with support from the Netherlands Government was able to create water 
resources database  
 
Through FAO support in 1993 and 1996, the Ministry of Agriculture and Forestry enhanced its 
capabilities in RS and GIS. The outcome is “Sudan land cover and the multipurpose database 
integrating remote sensing and GIS”.  The Remote Sensing Authority also developed its 
capabilities through the 1996 FAO support (Africover Project). 
Besides the above- mentioned government institutions, more than 45 institutions from 
government and private sector are currently working in the field of geo information with different 
capabilities and on a sector basis.  
 
Remote Sensing Authority involves in programs and activities that include project and research 
studies for natural resources management, environmental monitoring and disaster 
management, human capacity development through education, training, and workshops, and 
awareness programs for professional as well as public awareness.  
 
Land Use /Land cover assessment and monitoring is one of the major issues at focus. 
Information on rate and trend of cover changes are among the critical information needed for 
management. RSA role, in this respect, is to sustain the availability and the accessibility of 
current information on land under agriculture, range and forest for the whole country adopting 
the FAO classification system. 
 
Monitoring of environmental changes and management of disasters are major challenges to 
sustainable development Three main programs at present utilize remote sensing data to 
produce quantitative information in format that easily interpreted and usable by decision – 
maker; are: desertification monitoring program, flood assessment, and urban sprawl with its 



degraded environmental degradation assessment. Data availability, analytical methods and 
human capacity development are the main components of these programs.  
 
Human Capacity Development in RS and GIS 
 
Sustainability development is a major goal in Sudan government strategy. In order to achieve 
such a goal a program for human and institutional capacity was structured to introduce RS and 
GIS as the best tools that can handle geo-information. 
 
Five subprograms are currently implemented by the Remote sensing Authority: 
 
1- Short training program (basic) targeting professionals working in the various fields of natural 
resources management. The programs focus on enhancing the capability to generate, produce, 
disseminates environmental information. 
 
2- Short training program tailored for universities. The program aims at development capacity of 
professional (Lecturers and teaching assistants).  
 
3- Special Training Modules (a short remote sensing training course) developed specifically for 
secondary school teachers after the introduction of RS as part of geography within the syllabus 
of the secondary schools. 300 teachers from Khartoum State joined the program. Teaching 
method as well as teaching materials is the out come of the program.  
 
4- An Advanced Training Course designed to suit well-experienced professional is regularly 
conducted. 
 
5- Long- term training program: Since space technology is a fast advancing technology, it is 
highly needed to enhance education and training opportunities. Long- term training programs at 
postgraduate level is implemented at Remote Sensing Authority.  
 
Human Capabilities enhanced also through awareness programs. To increase awareness 
among decision makers and the general public about the importance of space technology 
applications and activities for improving the common economic and social welfare of people, 
the awareness program includes numbers of local seminars, workshops to be held, beside the 
international workshops and conferences. As an example: 
 

• “Space technology for natural resources management, environmental monitoring and disaster 
management” (UNOOSA International Workshop, April 2004). 
 

• “Space technology for peace, rehabilitation and Development” (ISNET International Workshop, 
September. 2005). 
 
Future Perspectives 
 
A number of programs to ensure sustainability of information including geo- information and its 
availability and accessibility. The programs include: 
 

• Development of human capacity in space technology applications through long-term training 
programs in space technology applications within Sudan Academy of Science 
 

• Strengthening institutional cooperation at regional and international levels  
 
 

• Establishment of Ground Receiving Station 



 
• A proposal for the establishment of Sudan Earth Observation Satellite (SEOS)   
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Abstract 
The International Space University was established in 1988 initially as a two-
month summer session program. The institution now has a permanent 
campus based in Strasbourg, France and offers two Masters Programs as 
well as the extremely popular one-week Executive Space Course for, but not 
limited to, corporate executives and government officials. Students come to 
the ISU for a number of reasons such as to gain a competitive edge to being 
their careers in the space sector, assist with career shifts and to develop team 
work skills in a multicultural environment.  

The ISU prides itself on a “3i” (international, intercultural, interdisciplinary) 
philosophy and has over 2000 graduates from around 90 nations. Probably 
the most important asset of the ISU is the opportunity to network with leading 
space experts and professional from around the world. 

This paper (and accompanying presentation) will introduce the types of 
graduate courses the university offers. A new annual scholarship opportunity 
for citizens of Organisation of Islamic Conference (OIC) member states, to be 
managed by ISNET, will be presented. 

 
Introduction 
19 years ago, the International 
Space University (ISU) was no 
more than a dream of three 
graduate visionaries, the late 
Todd Hawley, Robert D. 
Richards and Peter H. 
Diamandis (right). 

Today, the ISU has graduated 
over two thousand two 
hundred students from around 
ninety different nationalities. 

mailto:simpson@isu.isunet.edu


The institution’s first Summer Session Program was held at the 
Massachusetts Institute of Technology in 1998 and the intensive two-month 
graduate program has thus far been held in eleven different countries all over 
the world, each time at a different academic institution. The SSP 2006 is 
currently ongoing in Strasbourg, France and the SSP 2007 is planned to take 
place China. On average, over one hundred students from up to thirty 
different nationalities attend the ISU’s SSP every year. 

Following an international competition, Strasbourg, France was selected to 
host the ISU central campus. The eleven-month Master of Space Studies 
program came to life in 1995 and in 2005 the ISU expanded the Masters 
program to offer a twelve-month MSc in Space Management in addition to the 
MSc in Space Studies. The average class size is fifty students from over 
twenty nationalities.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



One of the highlights of the Masters program is the three-month internship 
and students can choose from a variety of space related organisations from 
NASA, European Space Agency, Japanese Aerospace Exploration Agency to 
corporate entities such as EADS, Boeing, Lockheed Martin, Alcatel Alenia 
Space Italia as well as academic institutions such as the University Louis 
Pasteur, California Institute of Technology or the Massachusetts Institute of 
Technology. Many MSc alumni return to the previous space sector 
employment while others choose to continue studies to doctorate level. On 
27th February 2003, the French Ministry of Education officially recognised the 
ISU as an accredited institution in 
France. 

The ISU’s principal attraction is its 
unique academic curriculum. No 
other institution offers such a diverse 
and comprehensive space education 
in topics such as space policy and 
law, space business and 
management, space science and 
space systems engineering, to name 
a few. 
 

This paper and accompanying 
presentation cover the ISU’s 
academic programs and introduce a 
new annual scholarship opportunity 
which will afford a prospect for three 
students from Organisation of 
Islamic Conference (OIC) member 
states to attend the SSP, starting 
from the SSP 2007 in Beijing, China. 
All applicants will first have to apply and be academically qualified to attend 
the ISU after which an application should be made to ISNET, who will 
manage the ISNET/ISU scholarship. Given the chance of heavy over 
subscription, applicants are strongly encouraged to seek alternatives methods 
of funding. 

 
ISU Central Campus 
The ISU central campus is located in Illkirch-Graffenstaden, South of the city 
of Strasbourg, North East of France and only 6km from the German border. 
The insitituion is but one technology related organisations and acaedmic 
institutions that can be found in Parc d’Innovation. 

 

 

 

The spacious 
Space Pioneers 
Hall, left, which 
greets all visitors, 
has been used for 
banquets, buffets 
and trade shows. 
The hall provides 
access to the two 

large 
auditoriums,Todd 



Hawley student lounge, the bar as well as the laboratories and high bay area. 
The staircase affords access to the lecture rooms, computer rooms, faculty 
offices and the library as well as the administration offices. 

The Boeing auditorium, below, can seat 248 people and is used for 
conferences, seminars and graduation ceremonies. The central auditorium 
can seat 110 people and is also used for seminars as well as group lectures. 
The Karl Doetsch executive theatre can seat 40 people and is principally used 
for programs such as the very popular Executive Space Course. All auditoria 
have advanced state of the art audio visual equipment as well as video 
conferencing facilities as well as qualified technicians adding a professional 
touch to any conference or seminar.  

 
Summer 
Session 
Program 
The SSP 
came to life 
in 1988 and 
has thus far 
travelled to 
a number of 
different 
countries, 
each time at 
a different 
institution (apart from ISU central campus). The principal reason for the 
annual change in location is to afford the opportunity for a larger quantity of 
participants from regional nations. 

The SSP is a nine-week intensive for graduate students and professional 
alike, hailing from numerous disciplines. 

Both technical and non-technical subjects are taught by an international array 
of experts from space organisations, commercial companies, academia and 
entrepreneurs. Topics include, but are not limited to space policy and law, 
space business and management, space engineering and sciences, 
psychological and physiological aspects of human space flight as well as 
humanities and social sciences.  

 

1988 Massachusetts Institute of Technology, Cambridge, 
MA, USA 

1989 Université Louis Pasteur, Strasbourg, France 

1990 York University, Toronto, Canada 

1991 Ecole Nationale de l’Aviation, Toulouse, France 

1992 Kitakyushu Institute, Japan 

1993 University of Alabama, Huntsville, AL, USA 

1994 Universitat Autonoma de Barcelona, Spain 

1995 Royal Institute of Technology, Stockholm, Sweden 

1996 Austrian Society for Aerospace Medicine, Vienna, 
Austria 



1997 Rice University, Houston, TX, USA 

1998 Cleveland State University, Ohio, USA 

1999 Suranaree University of Technology, Ratchasima, 
Thailand 

2000 University Tecnica FSM, Valparaiso, Chile 

2001 University of Bremen, Germany 

2002 California Polytechnic Pomona, Los Angeles, CA, 
USA 

2003 ISU Central Campus, Strasbourg, France 

2004 Univ. of Southern Australia/Univ. of 
Adelaide/Flinders University, Adelaide, Australia 

2005 University of British Columbia, Vancouver, Canada 

2006 ISU Central Campus, Strasbourg, France 

 

Activities include lectures, individual assessments, team-work assignments, 
hands on experiments and professional visits to local and regional space 
related organisations. A number of team projects run in parallel, the subject of 
which is chosen by the student based on his/her interest. Past SSPs have 
produced some excellent reports such as “Space Technologies for the 
Research of Effective Water Management”, produced to advice for policy and 
decision makers to the benefits of space applications. Other, more futuristic 
reports, such as “International Lunar Exploration in Preparation for Mars” 
were authored to assist space agencies with an international perspective of 
the development of future space infrastructure for potential Mars missions. 

SSP graduates may, if they wish, join the Masters program from Module 2. 

 

MSc in Space Studies/Space Management 
The MSc in Space Studies (MSS) and MSc in Space Management (MSM) 
were developed to: 
 

• Afford a competitive edge to graduates entering the space sector 
• Assist those already in the space industry to make transitions to other 
sectors 
• Develop professional skills in business, management as well as 
intercultural and international communications 
• Present an opportunity to students to liase with space sector 
professionals and experts 

 

 

 

 

 



 

 

Both courses follow a 
similar format where all 
students undergo the 
introductory module in 
order to introduce a 
core curriculum and to 
allow participants to 
become accustomed to 
ISU’s general 
philosophy. Module 2 
then separates the 
students into 
specialised curriculum 
but briefly combines the 
classmates in order to w
follows a similar structure to the previous module. The MSS focuses on 
technical and scientific subjects where as the MSM focuses on management 
and policy. 

ork on the first part of the team project. Module 3 

Module 4 sees both classes merged once again where each student is in a 
position to contribute their newly gained specialised knowledge to the team 
project. Module 5 gives an opportunity for students to undertake an internship 
at any space organisation, space corporation or academic institution 
anywhere around the world, subject to visa approval. Past students have 
undertaken projects at the various NASA centres, JPL, the European Space 
Agency, Japanese Aerospace Exploration Agency, CNES, EADS, Boeing as 
well as the lesser known Bangladesh Space Research and Remote Sensing 
Organisation. 

In addition to the curriculum, the 
program includes round table 
discussion with space sector 
decision makers which provide 
an opportunity for students to 
grill those that shape space 
policy. A number of professional 
visits are included which give 
students an opportunity to see 
space operations in progress. 
Past visits included European 
Space Operations Centre 
(ESOC), Le Bourget, SNECMA, 
CNES and EADS. On some 
occasions, MSS and MSM 
students can undertake external 
activities such as the ESA 
student parabolic flight campaign 
(above).  

 
Executive Space Course 
The Executive Space Course, 
formerly known as Introductory 
Space Course, which takes 
place annually at the ISU central 



campus, is an intensive one-week program developed for professionals and 
executives from differing backgrounds, who do not necessarily have to come 
from the space sector. Participants are taught subjects such as a contract 
management, marketing, finance and law as well as numerous other subjects 
that have direct relevance to the space industry. 

The course consists of lectures, work shops, case studies as well as team 
project. The ISC is limited in size and was designed in such a way so all 
participants to allow greater participation from attendees. 

For participants from management and business backgrounds, the course will 
provide the necessary knowledge to allow them to converse with their 
engineering colleagues whereas those from engineering backgrounds will 
gain a better understanding of how to liase and correspond with managers 
and financiers. 

The 2007 Executive Space Course will take place 16th to 20th April 2007. 

 

Annual Symposium 
Each year, the ISU arranges an annual symposium focussing on different 
themes and brings together specialists, experts and policy makers from the 
space community. 

ISU symposia follow the “3i” formula used for 
all of its programs and approach all themes by 
including policy, law, business, marketing, 
technical as well as scientific. Sufficient time is 
set aside for panel discussions and interactive 
sessions with all presenters. A unique element 
of ISU symposia is chance for many players 
within the community that do not usually have 
the opportunity to interact. 

Past symposia addressed diverse subjects 
such as “New Space Markets”, “Small 
Satellites: Bigger Business” and “Satellite 
Navigation Systems”. The last symposium 
titled “Space Exploration” brought together 
almost two hundred participants and in order to 
develop on the success of that event, the 

forthcoming symposium will be titled “Why the Moon”, since it is a focal point 
of NASA’s Vision for Space Exploration and is also indirectly part of ESA’s 
Aurora program. 

The deadline for call for papers is 22nd September 2006. 

 

Admissions 
The ISU Admissions Committee judges all applicants on three principal 
requirements: 

• minimum qualification of an accredited Bachelors degree 
• preference is given to those with work experience or higher education 

qualifications 
• command of English language (TOEFL) 

 
Given the ISU's intercultural nature, proficiency in at least one additional 
language is highly regarded 



Tuition fees for the 2007 MSS/MSM are €25,000 and students are expected 
to pay for living and travel expenses themselves. 

Tuition fees for the 2007 SSP in Beijing, China are €16,000, which includes 
living expenses and food. Students are expected to pay for travel to and from 
the SSP themselves. 

 

Scholarships 
ISU offers generous scholarships to highly qualified and enthusiastic 
applicants. Financial aid is provided to applicants from; 

• member states of the European Space Agency 
• the United States 
• national ISU affiliates (academic organisations that are 
representatives of the ISU) 
• applicants from developing nations 
 

ISU scholarships are offered to prospective students based on applicant’s 
merit, proven attempt to raise financing and demonstrate financial need. 

Scholarships are awarded via a “rolling deadline” scheme so it is in the 
applicant’s best interest to apply for ISU’s programs as soon as possible. 

 

ISNET / ISU SCHOLARSHIPS 
The Organisation of Islamic Conference (OIC) consists of fifty seven member 
states (in blue) plus an additional five observer states (in pink). Given the fact 
that the majority of these nations have been poorly represented in ISU’s 
programs, ISU came to an arrangement with ISNET to offer an annual joint 
ISNET/ISU scholarship to citizens from OIC countries. Three matching 
scholarships will be given to successful applicants to attend the ISU’s SSP. 
The awards are referred to as ‘matching’ since the ISU will contribute a 
percentage and should ISNET raise the additional amount, then a full award 
will be offered. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Highly qualified and experienced graduates from OIC member countries are 
encouraged to submit applications to the ISU and upon acknowledgement of 



acceptance, the applicant should contact ISNET, who will manage the 
awards. 

ISNET scholarships will be subject that the awardees have secured the 
necessary VISA and also have fees to travel to and from the SSP location. 

One of the ISU’s core philosophies is to afford a location where students may 
learn from as many different nationalities as possible. It is therefore 
recommended that the ISNET/ISU scholarships are awarded based on 
geographical distribution. As a result, awards shall be chosen from applicants 
from the; 

• OIC African states 
• OIC Middle Eastern states 
• OIC South East Asian and South American states 

 

For additional information on the ISU and its programs, including application 
forms and promotional literature, please access; 

 http://www.isunet.edu 

Enquiries for ISNET/ISU scholarships should be directed to; 

 admissions.ISNET@isu.isunet.edu 

 

 

 



 
COUNTRY REPORT 

SPACE SCIENCE & TECHNOLOGY APPLICATION IN 
INDONESIA 

 
 

Soewarto Hardhienata 
Director, Aerospace Electronics and Technology Center 

National Institute of Aeronautics and Space of the Republic of Indonesia 
 
 
Introduction 
Indonesia is one of the largest archipelagos in the world that has around 17.000 
islands and satellite is an efficient way to connect them. The history of 
Indonesian satellite application is begun in July 8, 1976 with the launch of the 
first Palapa satellite series, namely Palapa A-1. The success is followed by the 
launch of Palapa A2 satellite on March 10, 1977. Both satellites focused on 
covering the nations archipelago and were phased out of service in June 1985 
and January 1988 respectively, followed by the introduction of the second 
Palapa series, Palapa B.  

In addition to its former satellites, The Palapa B covered a larger area, including 
the Philippines, Malaysia, and Singapore. Launched on June 19, 1984, the 
Palapa B1, which is the first satellite of the Palapa B series, was successfully 
operated by Perumtel, making them become the first regional operator in 
Southeast Asia. Its follower, the Palapa B2 was launched in February 1984, but 
failed to reach its estimated orbit. However, the spacecraft subsequently 
retrieved in November of the same year.    

The third series of Palapa satellites was initiated by the launch of Palapa C1 on 
January 31, 1996. The second satellite, Palapa C2 followed on May 15, 1996. 
Both satellites were operated by the Satelindo Company and carried 24 standard 
C-band transponders, 6 extended C-band transponders and 4 Ku-band 
transponders. 

 
Current Status of Indonesian Satellites 
The successive launch of Palapa satellite series encouraged several private 
companies in Indonesia to have their own satellite for communication 
application. The first private satellite is Cakrawarta-1 owned by PT. Media Citra 
Indostar, which is part of the INDOVISION GROUP. Launched on November 11, 
1997, it carried S-band (2.5~2.6 GHz) transmission to provide Digital Direct To 
Home (DTH) services within Indonesia and its surrounding countries. 

The second private satellite, Telkom-1, which is owned by PT Telekomunikasi 
Indoensia (PT TELKOM) was launched by Ariane 42P on August 12, 1999. The 
satellite is designed for a 15-year lifetime and supported by a variety of 
telecommunication applications, such as high-speed digital traffic compatible 
with Very Small Aperture Terminal Applications. The two instruments allow very 
small satellite dishes to receive signals, eliminating the need for expensive fixed 



site satellites dishes. Telkom-1 provides coverage the whole nation, and 
potentially to several parts of Southeast Asia and Northern Australia.  

Proton Rocket launched the next satellite ACeS Garuda-1 on February 12, 2000. 
It was designed to operate for 12 years and carried an advanced mobile 
telephony and data service communication system. The instruments enable 
hand-held terminals customers to communicate via high-quality and low cost 
digital signals, which are able to provide voice, data, and fax services. ACeS 
Garuda-1 provides cellular communication services throughout the West, Central 
Asia, Eastern Europe and parts of Northern Africa.  The ACeS System is owned 
by Bermuda-based Asia Cellular Satellite (ACeS) International, which primary 
shareholders are belongs to Lockheed Martin Global Telecommunications, 
Pasifik Satelit Nusantara, Jasmine International Overseas Company Ltd. and the 
Philippines Long Distance Telephone Company. 

Telkom – II is the current most Indonesian satellite that was launched by Ariane 
5A on November 2005. The satellite which takes over the duties of PALAPA B4 
satellite is owned by PT Telekomunikasi Indonesia and has an orbital lifetime of 
about 15 years. Besides for telecommunication, Telkom – II is also applied for 
data communication and information, such as VSAT (very small aperture 
terminal) which provides numerous services for closed user group 
communication. The coverage of the satellite reach India and Guam and it is 
designed to cover thousands unconnected villages by long distances phones.
 
Remote Sensing Satellites & Its Applications 
Indonesia uses several remote sensing satellites namely SPOT-1, JERS-1, 
LANDSAT-5 & 7, NOAA series, GMS, and ERS-1 & 2. The remote sensing data 
has a wide application, i.e. agriculture, forestry, geology, research, etc. The 
national weather and environment remote sensing data collection system is used 
for weather and environment observation as well as to prevent damages caused 
by natural disasters.      

 
Development of Satellite Technology in Indonesia 
Indonesia began to develop satellite technology trough the National Institute of 
Aeronautics and Space (LAPAN). LAPAN is a governmental institution for 
research and development on space science & technology and its application in 
Indonesia. Started in 2000, LAPAN developed a Receiving Ground Station for 
LEO satellites.  In the following year, LAPAN developed a micro satellite-
engineering model, namely LAPSAT-1 EM. LAPSAT-1 EM is able to show 
satellite operation of store & forward communication. In 2002 LAPAN continued 
the development of micro satellite engineering model through LAPSAT-2 EM. 
The LAPSAT-2 EM is used to demonstrate a remote sensing satellite operation.   

In 2003 LAPAN and the Technical University of Berlin have signed a 
Memorandum of Understanding (MoU) to develop the first Indonesian micro 
satellite called LAPAN-TUBSAT. This program opens the challenge for 
Indonesian engineers to master satellite building stages, beginning from 
designing, implementing, testing, launching, and operating the satellite. LAPAN-
TUBSAT which has been completed on July 2005 will carry remote sensing and 
store & forward communications payload and will be launched on September 
2006.  

The next program is to develop a remote sensing satellite to support the food 
sustainability program in Indonesia. This satellite is being developed in 
Indonesia in collaboration with several relating agencies and its launch is 
planned in 2008/2009. 
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